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Appendix 1 Details about the applicant and the reason for
the application

1.1.

Applicant

Company Name:

Draslovka a.s. formerly Lucebni zavody Draslovka a.s.

Company Address
Phone:
Web site

www.draslovka.cz/

Contact Name:

c/o Helen Gear,

Physical Address:
Phone

0064 4 23 999 45 or 0064 (0) 274 868 131

Email:

lauruscons@gmail.com

1.2.

Draslovka - background

1.2.1.

Draslovka overview

Draslovka is a family owned business in the Czech Republic that prides itself on its high
environmental standards in all of its businesses. It has identified EDN as a fumigant that has
significantly less impact on the environment and human health than methyl bromide.
Draslovka considers that replacing methyl bromide with EDN cannot only prevent damage to
the ozone but will also facilitate environmentally sustainable food production and trade in
through its use as a soil fumigant and for the control of quarantine insects on logs and wood
products.
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1.2.2.

Draslovka’s vision

Draslovka recognises that it does not operate in seclusion, but, as a manufacturer of products that
directly influence produce and raw materials, acknowledges a responsibility to the customer and end
user, to the environment itself, and to the global community. Driven by this sense of responsibility, the
Board of Directors are actively seeking to meet, through the company’s suite of products, certain
global challenges that may lie ahead.

With the world population projected to expand by at least 2.3 billion by 2050, a resultant demand for
food and other products is expected to place an unprecedented strain upon the earth’s resources. Not
only would this negatively impact the environment, but the socio-economic balance as well. A
fundamental change to the way resources are managed is therefore needed if these disruptions are to
be avoided.

Draslovka has a clear picture of how this might be accomplished: namely, by increasing average yield
per hectare, bolstering sustainable crop protection, and improving soil conservation. The company
believes its line of fumigants, biocides, and services can significantly contribute towards achieving
these ends and, through such means, Draslovka intends to make a significant, positive, and lasting
global impact.

1.2.3.

Company Introduction and History
1

Draslovka Holding B.V. is a company dealing in the development, production, and distribution of
cyanide (CN) based industrial chemicals for broad-spectrum applications. The company’s key
business unit and production facility, Lučební závody Draslovka a.s. Kolín, is located in Kolín, Czech
Republic.

Since the company’s inception, operations have centred on the production of potassium cyanide,
sodium cyanide, liquid hydrogen cyanide, ferrocyanides, and ammonium sulfate. Over time, a distinct
range of products and services has emerged, with an eye to efficacy and environmental stewardship.
This current range comprises not only bulk chemicals, but also speciality chemicals, for applications in
agriculture; nutraceuticals; electronics; polymers; energy storage; and the flavour and food,
cosmetics, and automotive industries.

1

http://www.draslovka.cz/
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Founded in 1906 by Deutsch Gold und Silberscheideanstalt, under the commercial name of Akciová
společnost pro zpracování draselných louhu v Kolíně, the company was later nationalised under the
name Lučební závody, during communist rule.

It was once again brought under private ownership in 1992, under the name of Lučební závody
Draslovka (LZD) a.s. Kolín, and, in 1996, the majority of LZD a.s. Kolín was acquired by ITCE s.r.o
(now expanded under the name B3 Holding).

As the first step in extending Draslovka’s activities outside of the Czech Republic, in 2012, a joint
venture was established between B3 Holding and bpd partners investment group to form Draslovka
Holding B.V.—a Dutch based holding company owning both LZD a.s. Kolín and Draslovka Services
Pty. Ltd.

1.2.4.

Draslovka Today

Under the guidance of the company’s four co-owning families, Draslovka has established itself as an
ethical and reliable supplier of effective yet environmentally friendly chemicals. The company is
continually diversifying and streamlining its operations, organically and through mergers with likeminded companies.

LZD a.s. Kolín acts as hub of operations for Draslovka Holding B.V. Its activities include developing
and optimising production, sales and marketing, and research and development (R&D). The Kolín
business unit is complemented by the Melbourne, Australia based Draslovka Services Pty. Ltd.- a
quarantine and crop protection consultancy, working closely with the company’s distributors,
suppliers, and customers.

2

The 162,000 m production facility in Kolín—which has operated almost continuously since 1906 features connections to a main railway and highway, a natural water source from the Elbe River for
cooling purposes, three 22kV power cables, and a supply of natural gas. Employing the Andrussow
2

process , the plant produces a continuous flow of both pure liquid hydrogen cyanide (HCN) and
cyanogen chloride (CICN) - the two principal compound bases Draslovka uses to synthesise its
products.

2

The Andrussow process is an industrial process for the production of hydrogen cyanide from methane and
ammonia, in the presence of oxygen and a platinum catalyst. The process is based on a reaction that was
discovered by Leonid Andrussow in 1927. It is one of two commercial methods used to produce cyanide. Details
of the process were described by Pirie in 1958.
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Draslovka is currently planning additional production facilities around the globe that will be located
closer to key market areas. These new units will be constructed and operated according to the same
standards as those of the Kolín plant.

1.2.5.

Additional Activities

In addition to its investments in Draslovka Holding B.V. and in accordance with its own self-imposed
environmental mandate, bpd partners invest in environmentally sustainable buildings, through its
Prague-based specialist real estate company - bpd Development (bpd).
Through its investments in the alternative energy projects of REN Power Investment B.V., bpd seeks
to counteract CO2 emissions and provide sustainable alternatives to non-renewable and nuclear
energy sources. Currently, REN Power has solar and wind operated power plants in the Czech
Republic, Poland, the United Kingdom, and Italy.

Bpd partners also have a philanthropic arm that supports activities in civil society, education, and the
arts. The company makes financial contributions to the work of two non-profit groups: Post Bellum, an
th

organisation devoted to documenting, through eye-witness accounts, pivotal events of the 20 century
in danger of being forgotten; and the Pudil Family Foundation, which seeks to promote appreciation of
modern and contemporary art - both Czech and international - through exhibitions, research, and
educational offerings.

Under the Draslovka Holding B.V. banner, both B3 Holding and bpd partners have helped finance
exhibitions - in the Czech Republic and New Zealand - of the works of Gottfried Lindauer, a Bohemian
born artist who spent most of his adult life in New Zealand.

1.2.6.

Waste Management

Draslovka strives to reduce overall waste through efficient production methods and state-of-the art
facilities, and every effort is made to handle what waste there is, in-house. Great care is taken to
contain contaminants and recycle these when possible.
All waste gases produced at Kolín are burned, on site, to produce heat for both the factory and the
city. Any remaining gases are neutralised by chemisorption.

Draslovka’s standards in wastewater treatment not only meet but exceed those of the International
Safety Management Code. All wastewater is handled in-house, so that any water released from the
production facilities into the environment is free of contaminants.
Appendix 1 Applicant details and the reason for the application
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Wastewater is treated at three primary plants - one for handling wastewater produced by employees,
another for the removal of cyanide ions, and a third, specialised chemical-biological plant.

This last makes use of a special two-stage technology wherein wastewater is chemically brought to
the correct pH level for the biological remediation that follows. In this latter stage, genetically-modified
bacteria consume cyanide ions and organic waste products to produce ammonia-based nitrogen and
other naturally occurring compounds.

In addition to these treatment facilities, there is a fourth - a standby multipurpose plant, equipped with
retention tanks, where a range of treatments, including coagulation and press filtration, can be
performed as needed.

When it was discovered that the soil beneath the factory site was contaminated, due to damage
sustained from an air raid during the Second World War and to environmentally unfriendly practices
under communist control, the new ownership installed the so-called “Milan Wall” to remove the
contamination and prevent it recurring.

The “Milan Wall” is a subterranean aquatic retention system, in which a deep underground dam
causes large quantities of groundwater to collect beneath the site. This water absorbs contaminants
from the soil, after which it is pumped out of the earth, taking the contaminants with it. The water is
then treated on-site to remove those contaminants before being discharged.

The underground dam serves a secondary but important role as a containment buffer, protecting local
natural water sources, in the event of any spills at the production and treatment facilities. This
safeguard is complemented by an Emergency Shut Down (ESD) valve, which can immediately halt
the release of treated waters from the plant to the river, should the need arise.

1.2.7.

Health and Safety, Transparency

Draslovka endeavours to continually raise its standards of health and safety. To ensure the welfare
of its employees and the people of Kolín, the company has implemented up-to-date safety measures
at the plant, in line with the most stringent international standards. These measures are applied
throughout all facilities and cover the handling of raw materials, production, product storage, and
transportation.
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Draslovka adheres to a policy of complete transparency, regarding every aspect of its operations, and
welcomes inspections of its production facilities by outside environmental agencies, both state and
private. Should the citizens of Kolín wish to know more about practices at the plant, they too may
obtain such information by appeal to the city council.

The Kolín facility’s integrated monitoring and safety system consists of more than 350 detection points
and over 50 closed circuit cameras. This system is accessible to the city council whose direct
connection with police and fire departments as well as hospital allows for a quicker response time in
the event of an emergency - should Draslovka’s own in-house fire and safety department (staffed by
21 full-time employees) require assistance.

The company is a member of or qualified in the following:
ISO 9001and ISO 14001 quality and environmental management systems


Hard Analysis and Critical Control Points (HACCP) safety management system



Occupational Health and Safety Advisory Services (OHSAS)



Responsible Care Management System



International Cyanide Management Code (ICMC)



Member of the European Chemical Council (Cefic), with Draslovka’s own Board chairman
holding the position of vice-chairman in the Cefic Cyanides Sector Group



1.2.8.

Member of MAS and TRINS (Integrated Safety Systems).

Quality Control

Draslovka has put in place exacting standards of quality control. The company oversees the
development of each product, from the laboratory to industrial production, and is able to ensure
standards are consistently met by carefully monitoring every step in that process.

Draslovka’s quality control laboratory was refurbished and modernised in 2014, and the company is
fully-equipped to handle the in-house chemical analysis required to monitor the quality of its products.
Quality control functions are active year-round, with regular checks on starting materials,
manufacturing processes, and final products. Every product leaving the production facility is tested
and inspected to ensure it has reached the applicable standard.
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1.2.9.

Research and Development with Innovation

Draslovka strives for continual improvement and innovation of all its products and services. With
a team of more than 22 chemical scientists and over 200 years of collective experience, the company
can carry out R&D and move any cyanide-based molecule from concept to laboratory and, from there,
to production on an industrial scale.

Draslovka also interfaces with universities and independent laboratories in the Czech Republic,
United Kingdom, United States, Australia, and New Zealand, each being selected for its world-class
science. It is in these labs that third party testing is conducted to aid in product registration around the
world. In all cases the testing is carried out to the highest standards, including those of The
Organisation for Economic Co-operation and Development (OECD).

3

At present, Draslovka and STIMBR are jointly funding an approximately $2 million NZD study on the
efficacy of EDN, conducted at the facilities of Plant & Food Research. When completed, the results
from this work will enable the New Zealand Government to better negotiate the use of EDN as a
fumigant in the treatment of logs destined for some of the country’s key markets.

R&D at Draslovka, both internal and external, is conducted with the field application of its products
clearly in mind. To this end, the company has a team of engineers dedicated to developing methods
and technologies for the safe, efficient, and effective use of its fumigants, biocides, and
micronutrients.

As a prime example, considerable effort is currently being put into developing both stationary and
portable detectors/monitors to safeguard users against unacceptable levels of any of the company’s
products and raw materials.

1.2.10. Registration and Regulatory Affairs
Draslovka has its own product registration teams, consisting of toxicologists, agronomists,
entomologists, and regulatory experts, with teams located in both the Czech Republic and Australia.
The company also understands that registration and regulatory requirements can vary a good deal
from country to country and, as such, selects local, experienced consultants to oversee these matters
in their respective countries.

3

Stakeholders in Methyl Bromide Reduction Inc. (STIMBR) is a research funder supported by voluntary levies on
two fumigants (methyl bromide and phosphine) used as phytosanitary treatments in New Zealand.
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1.3.

The history of EDN

1.3.1.

EDN overview

EDN is a cyanide based chemical that occurs naturally and had previously been used in the
production of nitrate fertilisers. It was identified as a possible fumigant in 1996 and was
purchased by Draslovka in 2014. Since that time Draslovka has invested in a significant
amount of research to allow it to be assessed for registration as a possible fumigant.
Gay-Lussac first prepared EDN in 1815 but was not manufactured on a large scale until the late
nineteenth century because its preparation was relatively expensive. Large-scale preparation of EDN
began about mid-1916 when it was used in the production of nitrocellulose, a combustible explosive
component in military armaments. In 1960 Fierce and Sandner patented an inexpensive method for
preparing EDN, which by then had become useful in the nitrate fertiliser industry.

In 1996, CSIRO patented EDN internationally as “a fumigant… [that] provides a viable alternative to
conventional fumigants, such as methyl bromide, phosphine, and carbonyl sulphide.” Although there
were a number of preceding patents on EDN uses and production, the CSIRO patent was the first to
identify EDN specifically as a fumigant.

CSIRO publicised in 2005 that the EDN patent would be licensed to BOC as an ozone-safe
alternative to methyl bromide and that the intellectual property licensing would enable BOC to obtain
registration (i.e. a “label”) for the various uses of EDN as a fumigant. The actual agreement between
CSIRO and BOC was signed in September, 2004. In 2006 BOC stated that they were preparing a
registration application e for the devitalisation of grains and weed seeds (including sterilisation of seed
pathogens), disinfestation of timber and logs for export, and as a soil fumigant for strawberry runners
and fruit growing. EDN was successfully registered for use on logs and timber in Australia in 2011.

A previous application to register EDN™ Fumigas was made to the EPA in November 2011 by BOC.
This application was made by the previous owners of EDN and did not contain any of the recent
international research to identify how ethanedinitrile affects animals and the environment. Due to this
lack of information which prevented EDN from being properly assessed this application was
withdrawn. Draslovka has been involved with EDN for over 10 years. The company purchased the
sole rights to the product from Linde Gas in 2014 and has made significant investment to develop not
only the chemical manufacturing processes; but, to also undertake extensive research required to
support the development of a commercially accepted broad spectrum fumigant.
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1.4.

STIMBR

1.4.1.

STIMBR overview

The Stakeholders in Methyl bromide Reduction Inc. (STIMBR) is an industry body of likeminded stakeholders formed to identify alternatives to methyl bromide in New Zealand. Over
the last 8 years STIMBR has invested industry funds in a significant research programme to
identify possible alternatives. EDN has been identified as the only fumigant that could possibly
replace methyl bromide to support log exports. While a possible second fumigant has been
identified it is a green-house gas and has limited efficacy. At this stage no other fumigant
solution has been identified by STIMBR that could possibly be ready by 2020. Research
continues across a range of technologies to manage methyl bromide emissions.

1.4.2.

STIMBR History and purpose
4

STIMBR was formed in 2008 by key stakeholders involved in forestry and with interests in the use of
methyl bromide.
Members soon recognised that there is no one single solution to methyl bromide that will provide log,
lumber, wood product and horticultural product exporters with an alternative phytosanitary treatment.
As a consequence STIMBR initiated a strategic research programme. The research programme
aimed to reduce methyl bromide emissions by developing effective alternative treatments or by
recapturing or destroying methyl bromide at the end of fumigation.
STIMBR set itself the goal of identifying solutions by the end of 2018. This would allow time prior to
the EPA’s 2020 deadline for either the Ministry for Primary Industries (MPI) to negotiate new market
access conditions and/or enable industry to install the necessary recapture/destruction technologies
that would the use of methyl bromide beyond 2020.

4

www.stimbr.org.nz
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STIMBR’s Vision
STIMBR brings together industry, government and research organisations and individuals with
the aim of:
Providing a united voice in support of initiatives aimed at enhancing market access and
biosecurity clearances for goods and products while reducing the release of methyl bromide into
the atmosphere and seeking the long term reduction in its use.
STIMBR provides an interface between users of methyl bromide, fumigation service providers,
government departments / regulators, researchers seeking alternative treatments and strategies,
and other affected parties such as port companies.

STIMBR’s objectives


To act as a forum for the discussion of stakeholder interests and activities.



To inform government and the wider public as to the unique needs of New Zealand’s
situation with regard to methyl bromide and the need for urgent action in the development of
alternatives to methyl bromide, recapture technologies and other matters related to
achievement of the aim of the organisation.




To seek funding to support its objectives.
To commission, coordinate, promote and publish research undertaken on alternatives to
methyl bromide, recapture technologies and other initiatives to enhance the achievement of
the aim of the organisation.



To develop and implement agreed outcomes from research activity into commercial activities
used by industry.



To allocate and manage funds from subscriptions, levies and other contributions, to priority
areas as agreed at the Annual General Meeting or Special General Meeting.



To undertake any other activities which from time to time are seen by STIMBR to be in the
interests of the organisation and achievement of its aims?

STIMBR’s governance STIMBR is governed by a Board elected annually. The Levy Subcommittee is led by Peter Hill. The Levy Sub-committee is made up of all of the levy payers. This
Sub-committee reviews and determines the levy rate annually.

1.4.3.

STIMBR’s Board

Don Hammond (Independent Chair) - Don is a New Zealand Institute of Forestry Registered
Forestry Consultant with over 35 years forest industry experience in most aspects of natural and
commercial forest management. Don holds a number of directorships and is also Chairman of the
New Zealand Game Council
Appendix 1 Applicant details and the reason for the application
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Peter Hill – represents the United Forestry Group and is the Chairman of the STIMBR Levy
payers subcommittee. United Forestry Group Ltd (UFG), has been formed in New Zealand to
help the owners of some 14,000 small plantation forests, totalling more than half a million
hectares, with the challenge of marketing a “wall of wood” coming to maturity over the next
two decades.



Jess Logan - represents TPT Forests Ltd, New Zealand’s largest log exporter. TPT exports
into all major softwood log markets across Asia as well as the Middle East and Pacific.



John Gardner - represents Pacific Forest Products. Pacific forest products trade logs and
lumber, and provide marketing and shipping services into the Asia Pacific, Indian and Middle
Eastern Markets.



Cecil Grant – represents Rayonier a significant levy payer. Rayonier is the third largest
forestry company in New Zealand with approximately 130,000 hectares of plantations across
the country.



Tim Charleson - represents the Wood Processors and Manufacturers. He is the
Environmental & Quality Manager at Red Stag Timber an independent, privately owned
timber company, based in Rotorua. Red Stag is currently New Zealand's largest sawmill,
focussing on producing high-quality timber products for the residential construction markets in
New Zealand, Australia, and the Pacific Island.



Russell Dale - represents the Forest Owners Association where he manages the
organisations extensive research programme.



Helen Gear - represents the Plant Market Access Council (PMAC) and other users. PMAC
provides a forum for the horticultural and seed industries to work with MPI and MFAT to
progress market access issues.

1.4.4.

STIMBR Management

Ian Gear is the Executive Officer / Research Director for STIMBR. Ian has extensive experience in
biosecurity management, science planning, stakeholder engagement and strategy and is director of In
Gear Global Ltd.

1.4.5.

STIMBR’s funding

STIMBR’s funding is derived primarily through a voluntary levy. STIMBR’s investment is reliant on
those using methyl bromide and phosphine as phytosanitary treatments agreeing to pay a voluntary
levy on both products. All bar one log exporter pay the levy.
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The levy is set annually by a Levy Subcommittee. The levy rates have been struck at: methyl bromide
$1.00 per kg; and, phosphine $0.05 per grain cubic metre equivalent. Suppliers of methyl bromide
and phosphine collect the levy at point of sale. Quarterly levy payments are made to STIMBR. The
levy income is vulnerable to the demand for logs. As volumes increase so does the levy. Equally if the
market contracts the levy take declines. The 2017 levy take is anticipated to be $1.6m.

Leveraging the levy funds – where possible STIMBR leverages the levy funds it has available by
seeking co-funding from either government research funds or from industry. In the past 7 years
cofounding has been received from:


The Ministry for Primary Industries - Primary Growth Partnership (PGP) and Operational
research fund



The Ministry for Foreign Affairs and Trade- Trade Access Support Programme



Ministry for Business and Innovation and Employment - Contestable funding pool



The Agricultural and Marketing Research and Development Trust (AGMARDT)



Draslovka



Plant Biosecurity Co-operative Research Centre



Crown Research Institute discretionary funding - Plant and Food Research and Scion



BOC Australia.
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1.5.

Research undertaken by STIMBR to identify alternatives , tools and
technologies to manage methyl bromide emissions

1.5.1.

Research overview

STIMBR commenced a comprehensive research programme in January 2011 seeking
alternative phytosanitary treatments to methyl bromide. The programme spread its net wide
looking at a range of approaches from management of logs in the forest; physical treatments
including debarking and the use of electricity to heat logs; chemical treatments and methods
of destroying methyl bromide. EDN is the only fumigant treatment that could conceivably be
available in time for the 2020 deadline and which could maintain exports at their current levels.

1.5.2.

Background

On the release of the EPA reassessment decision in 2010 methyl bromide users predicted that if
alternative treatments, tools and technologies to manage emissions were not found, the introduction
of the control preventing the discharge of methyl bromide to the atmosphere would potentially have a
significant negative effect on New Zealand export earnings. Moreover; the loss of methyl bromide as
a phytosanitary treatment, in the absence of suitable alternatives, would increase the biosecurity risks
associated with a number of New Zealand’s imports.

At the time the EPA and others (including the Methyl bromide technical options committee, a
committee within the United Nations United Nations Environment Program) were confident that there
was a significant range of alternative fumigants or technologies that could potentially replace methyl
bromide. The EPA believed that this goal could be achieved within the 10 year stay of execution the
decision allowed for the release of methyl bromide to the atmosphere.

Immediately following the release of the decision STIMBR engaged a research director to drive the
research in a coordinated and cohesive approach. STIMBR considered the EPA’s reassessment
document consequently undertaking a scan in early 2011 of international work that identified that
while there were a large number of potential solutions, there were no economically viable solutions
that could be guaranteed to safely and reliably replace methyl bromide or prevent its release to the
atmosphere. The alternatives/tools that did exist varied widely. STIMBR realised that identifying those
which warranted serious development would require significant funding. Funding for such a ‘stone
turning’ programme within the tight time frames required, to deliver a solution by 2020 would be a
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challenge since industry already had other significant research requirements and established
commitments.

1.5.2.1.

Methyl bromide in the phytosanitary tool box

STIMBR believes that methyl bromide must be retained as a quarantine and phytosanitary treatment
until such time as suitable proven alternatives, systems and technologies are available. To do this
5

STIMBR works closely with the exporting community , regulators and scientists to identify research
needs and to ensure that the research meets the needs of all of the affected parties. Any results must
be able to be integrated into the log export supply chain to maximise opportunities and reduce
potential negative impacts.

1.5.2.2.

STIMBR’s position on methyl bromide

STIMBR is neutral with regard to the use of methyl bromide, and strives to approach its business
without bias. Sound science is sought to inform decisions. STIMBR is active in looking for
alternatives, recapture technologies, and understanding where continued use of methyl bromide is
legitimate and appropriate. STIMBR transparently pursues pragmatic cost efficient solutions that can
be delivered to users in the shortest possible time. It does not persist in developing previously funded
activity if a more promising opportunity becomes available.

1.5.2.3.

Research

STIMBR made application to MPI in late 2010 and was successful in gaining Primary Growth
Partnership (PGP) funding for a programme totalling ca $2.4 million to undertake the initial ‘stone
turning’ research. To meet STIMBR’s co-funding obligations the sector increased the voluntary levy
on methyl bromide and phosphine by 40%. A consequent application for further research funding from
a Ministry of Business Innovation and Employment (MBIE) contestable fund was successful.

The STIMBR-PGP research programme sought to identify tools and techniques which with further
development would avert or minimise the potential negative effects the EPA controls might have on
trade. The programme was designed to identify cost efficient solutions to:


Enable the ongoing export of the rapidly increasing log volumes to New Zealand’s main log
Markets i.e. China and India (the total log harvest expected is expected to continue to rise to
3

35 million m in 2025).


Minimise the phytosanitary risks associated with the export of produce.



Prevent methyl bromide emissions to the atmosphere.



Provide importers and MPI with tools to protect New Zealand from quarantine pests on
imported products.

5

Includes the entire supply chain including growers, exporters and service providers

Appendix 1 Applicant details and the reason for the application

Page 17

The research programme was designed to be wide in its initial screening of possible solutions. The
6

programme reviewed potential phytosanitary treatments identified by the EPA (and MBTOC ) and
followed lines of enquiry to identify possible research that might provide solutions. In doing so the
programme worked across the key areas outlined below.

1.5.3.

Assessing ways to reduce methyl bromide emissions

1.5.3.a Methyl bromide treatment rates
Armstrong et al 2011 reviewed methyl bromide treatment rates concluding that; based on an analysis
of the Cross (1992) data; and, through direct comparison of the schedules for China, Japan and
Korea, they could conservatively recommend that the treatment rates for China could be reduced by
40%. The hypothesis has been proven. Work is currently underway to complete the efficacy data.
Initial conversations to change the treatments schedules for New Zealand logs took place in Beijing
with Chinese government officials in May/June 2017.

1.5.3.b Interrupted fumigations
Fumigation schedules specify temperature ranges with increased methyl bromide concentration or
fumigation time required for each decreasing temperature range. Where the temperature during
o

fumigation falls below the minimum requirement (10 C), the fumigation is considered by MPI to be
interrupted, or a failed fumigation. Research to model the effects of a specified range of degree
variance and the durations of temperature variances, from the minimum temperature requirements
was required. However; discussion with log exporters identified that this would have limited effect as
fumigators managed fumigations to avoid such instances where possible. Consequently following
discussion with MPI it was determined that the return on research investment did not warrant
progressing.

1.5.3.c Recapture or destruction of methyl bromide
By October 2020 the EPA requires that no methyl bromide is released to the atmosphere. As a
consequence STIMBR considers it is imperative that a cost efficient methyl bromide recapture or
destruction process is available by that time to allow log exports to continue if alternative treatments
are not available to provide pest free logs for export.

Early in its research programme the technology using carbon as a sink to remove methyl bromide
from a fumigation space after treatment was explored. However, while methyl bromide capture onto
carbon worked well the high volumes of carbon required (four to five times the quantity of methyl
6

Methyl Bromide Technical Options Committee
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bromide) would result in disposal issues. The technology was dismissed because landfill operators in
New Zealand do not want to deal with the potentially large volumes of methyl bromide saturated
carbon. The cost to dispose of the waste in landfill would be high. Moreover; STIMBR was concerned
that such disposal was simply burying the issue for later generations to deal with.

Several other technologies identified and explored are listed below:


Incineration of the methyl bromide was considered.



Twelve natural and artificial occurring substrates were screened for their scrubbing potential.
Photograph: Filed testing a natural occurring substance for methyl bromide recapture.



One artificial substrate proved successful but is not economically viable for use with log
fumigations.



A desk top feasibility study has been completed for a technology which may allow the removal
and re-pressurization of methyl bromide from the carbon substrate used in to capture methyl
bromide.



Genera is working on the development of a scrubbing system.



STIMBR provided funding to have promising technologies independently validated by Plant
and Food Research (PFR).

1.5.4.

Alternative physical treatments

1.5.4.a Joule heating to kill insects in logs.
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Joule heating is an innovative approach to the existing methods for the control of beetles and wood
boring insects in logs. The concept has been proven and technologies developed by the University of
Canterbury. Joule heating uses electricity to individually heat logs to a minimum temperature. The
target temperature and duration (56°C for 30 minutes) of this treatment was taken from the
international standard for wood packaging materials (ISPM 15). This concept has been proven in the
laboratory and a feasibility study (the first of two) prepared for the construction of a pilot plant which
can treat multiple logs.
Note as with fumigation logs must be treated immediately before they are loaded on the ship to
prevent re-infestation by insects. This means any plant will need to be able to handle logs quickly and
efficiently.

1.5.4.b Debarking
Some consider that debarking (removing bark from logs prior to export) may be used to replace
fumigation. Debarking is a risk reduction treatment approved by the Chinese government. A review,
commissioned by STIMBR in 2015, indicated that the cost per log will be significantly higher than
methyl bromide and phosphine fumigation.

1.5.5.

Assessing non-fumigant pathway risk management strategies.

Non-chemical approaches to the control and reduction of insect pests have been investigated to:


Identify sources and points of risk pressure to inform the development of strategies for
managing risks on the supply chain pathway; and,



Determining pest life cycles and the critical factors influencing these to potentially allow pest
free periods to be identified.

Non fumigant pathway risk management strategies explored included:

1.5.5.a Insecticide coated nets
Two types of insecticide coated nets were investigated for protecting sawn timber from re-infestation
by Arhopalus. This research was to be used to support discussions with MPI about their inclusion in
post treatment protocols for sawn timber to prevent the need for re-fumigation that may result from
delayed export. This work was not conclusive.

1.5.5.b A National Quarantine Pest Trapping Network
A trapping network has been established throughout New Zealand. The network was used to monitor
forest insect activity at over 100 sites over a three year plus period. The network has provided vital
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information about insect activity which has been used to underpin adjustments to the time allowed to
loading from when the covers are removed following fumigation. As a result the post fumigation
period where timber can loaded has been extended from 36 hours to 21 days during the period when
Arhopalus is not flying (approximately April - October).

1.5.5.c Light trapping of insect pests
The use of light traps during the Arhopalus flight season was trialled at wood processing facilities and
ports. While the study showed that there is potential to improve trap efficacy, the data did not support
the use of the traps to trap Arhopalus ferus.

1.5.5.d Supply chain management
Initial research forest insect populations and their relationship to the environment was undertaken to
establish whether it would be possible to apply the international concepts of areas pest freedom and
low pest prevalence to allow logs to be exported without fumigation. Results to date indicate that the
scope of application of this approach will be limited. Furthermore; a considerable amount of research
will be required to provide data before the case can be considered in support of the concept.

1.5.6.

Assessing alternative fumigants

1.5.6.a Literature review
The EPA reassessment of methyl bromide noted that a number of other fumigants may be suitable
replacements for methyl bromide. Within two years of commencing the research programme it was
apparent there is no silver bullet to replace methyl bromide. Methyl bromide is in fact ‘the silver bullet’.
Consequently, STIMBR commissioned a literature review of both potential fumigant and physical
phytosanitary treatments in an attempt to identify other possible leads. Armstrong et al 2014
considered over 30 fumigants including 15 major fumigants (methyl bromide and phosphine were not
included as they are in use) and 18 minor fumigants and concluding that; “other than ethanedinitrile
and sulphuryl fluoride, no other fumigant had any possibility of being considered for further research
as a methyl bromide alternative or New Zealand log exports.” Sulphuryl fluoride was considered by
Armstrong to be a distant second to EDN as it is a green-house gas and has low efficacy against
insect eggs unless the fumigation is prolonged.

1.5.6.b Phosphine
Phosphine a slow acting respiratory fumigant requiring 240h fumigations is currently used to treat logs
carried in the hold of ships bound for China. China approved the use of phosphine on an
“experimental basis” in July 2001. Fumigations are required to maintain 200ppm Phosphine over 240
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hours. STIMBR is currently undertaking a series of monitoring voyages to audit fumigations. An
international search undertaken by PFR identified two suitable monitors for use in transit.

1.5.6.b Ethanedinitrile (EDN)
Based on this advice (Armstrong et al, 2014) STIMBR commissioned initial research on EDN focusing
on its possible use as a fumigant for processed timber. A component of this research project which
considered the use of EDN on recently harvested logs provided enough confidence for STIMBR to
commission a techno-economic assessment of EDN as a potential phytosanitary treatment for Pinus
radiata logs.

A techno-economic study confirmed that EDN may be a potential alternative to methyl bromide noting
that there are no significant technical issues to prevent STIMBR from pursuing EDN as an alternative
export log phytosanitary treatment. The report anticipated that EDN log fumigations are expected to
be carried out similarly to current methyl bromide log fumigations.
The study confirmed that:


investigation undertaken by PFR demonstrated that EDN is likely to be efficacious against
New Zealand forest insects.



research is needed to develop life stage mortality tables for target forest insect species, to
provide data for MPI’s market access negotiations and to develop an efficacious fumigation
schedule for industry use.

Following the release of an EDN Techno-economic report, Draslovka and STIMBR agreed to co-fund
the development of efficacy data.

Confidence that robust data would be able to be produced was raised when scientists from PFR were
successful in being able to establish laboratory colonies of burnt pine longhorn beetle, Arhopalus
ferus (Mulsant), golden-haired bark beetle, Hylurgus ligniperda (F.) and black pine bark beetle,
Hylastes ater (Paykull), for all of which efficacy is required. The ability to manage laboratory colonies
of these species are regarded as world firsts.

Some 120,000 individuals of insect species are needed to conduct replicated tests to obtain the data
necessary to identify relative tolerances to fumigants, and to develop and confirm effective fumigation
schedules. Robust treatment efficacy datasets based on replicated experiments require healthy ‘fit’
insects of each life stage.
Photograph. Log raising insects (Arhopalus) to teat fumigants.
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The use of laboratory-reared forest insects in fumigation research eliminates the dependence on the
collection of insects by trapping flying adults or extracting other life stages from logs as these
methods produce individuals of unknown age and health that are possibly injured during the
extraction process resulting in highly variable test results with unacceptable mortalities in the
treatment controls. Additionally the availability of laboratory reared insects overcomes the challenge
of having the numbers needed for testing. Laboratory-reared insects provide test results with
statistically-viable control mortalities and reduced variability in treatment response. Control mortalities
which previously ranged as high as 50% have been reduced to about 10%.

Appendix 1 Applicant details and the reason for the application

Page 23

Appendix 4 Life cycle of EDN

4.1 Manufacturing
EDN will be manufactured overseas and will then be imported as a liquefied gas under pressure into
New Zealand as sea freight only. Currently the only source of EDN is Lučební Závody Draslovka
(LZD) in Czech Republic.

4.1.1 Importation
The exportation of EDN from Czech Republic will be strictly controlled by LZD and all importing
distributors will undergo a Product Stewardship Training Program to ensure compliance and
understanding of the chemical.
EDN will be manufactured in Czech Republic and then imported into New Zealand through sea
freight. EDN will be imported in the form of a liquefied gas under pressure (vapour pressure 5.16 bar
0

at 21.1 C) in cylinders constructed of Chromium Molybdenum Steel 34CrMo4 and fitted with a tied
diaphragm stainless steel valve compliant with AS 2473. The cylinder’s product capacity is 50
kg. The AS 2473 compliant valves are high integrity (tied diaphragm), guarded, and the outlets fitted
with a gas tight seal, capped and fitted with a stainless steel chain. The product will not be repacked
into other cylinders once in New Zealand. The product will be dispensed from the original containers
through specialised fumigation application equipment when it is used.

4.1.2 Transport
Shipping:
The International Shipping Code for EDN is UN No 1026 CYANOGEN, Class 2.3, Subsidiary Risk 2.1,
HAZCHEM 2PE. The imported shipments would be transported from the port by road to a secure
storage area. Cylinders will be transported using a fixed cage/pallet to securely hold the cylinders.
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Transport from the port to the storage facility and then to customers within NZ would be undertaken
by road transport operators approved to handle products classified as hazardous (flammable toxic
gases).
Cylinders would not be transported inside a passenger compartment in a vehicle.
Although it is unlikely packaging would rupture or leak there is potential risk of damage to the cylinder
in the event of a traffic accident. Drivers would carry protective equipment (respiratory protective
equipment) and the required product documentation. Under such circumstances site management
would be assisted by the emergency services (Police, Fire) to contain the leak and oversee the
recovery and clean up.
While the majority of domestic transport will occur using road transport it is possible that rail or sea
transport will be used in the future. In this situation such transport will use suitably qualified operators
and comply with the transport regulations for UN1026.

4.2 Packaging
Pack sizes: EDN is filled into specially designed 73 litre high pressure gas cylinders for the highest
level of safety. The specification of the cylinders is as per the details below and are compliant with
ISO9809-1. The cylinders are filled with liquefied gas based on the fill ratio of the product as
determined by the IMDG and DOT / ADR regulations:


design pressure 73 bar



test pressure 110 bar



range of working temperatures t = -28 to 100 °C



experimentally determined pressure in case of damage / rupture of the cylinder: 176 bar



minimum thickness of the shell wall: 3.7 mm



minimum thickness of the bottom wall: 7.4 mm



manufactured from plate



cylinder material: Chromium Molybdenum Steel 34CrMo4



approved according to TPED 2010/35/EU



produced according to ISO 9809-1 standards



dual port valve Rotarex D195 (DIN 477 Nr 1-5, DIN 477 Nr 1-10), stainless steel AISI 316L
(1.4435).
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This packaging is compatible with the Plant Protection Product. These cylinders comply with all
international regulations for the transport and storage of EDN (UN1026) and in most cases exceed
them. The pressure cylinder has been custom designed for EDN whereby it is shorter and wider
giving greater stability in the field, and greater protection for the cylinder valve. EDN will not be
repacked into other receptacles once in New Zealand. The gas will be dispensed from the original
containers into the treatment structure.
UN-DOT/ TPED compliant Cylinder
Manufacturer

Faber Industries SpA

Design Std

ISO9809-1

Man. Cylinder Dwg

COMM 1S01-352-110-607
PTP-119Rev.1

Description

Seamless cylinder

Material

34CrMo4

Inlet thread

25E

Neck ring

W80

Volume

73 litre

Max capacity

50 kg

Test pressure

110 bar
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Cylinders are fitted with a valve compliant with AS 2473. The valves are a high integrity (tied
diaphragm), guarded, and the outlets fitted with a gas tight seal, capped and fitted with a stainless
steel chain.
UN-DOT/ TPED Cylinder valves
Supplier

Rotarex

Part Number:

D19510032

Description

High pressure 316 Stainless Steel dual port
packed cylinder valve
with PCTFE seat

Inlet thread

25E

Outlet size (liquid)

CGA660 or DIN no. 5

Outlet size (vapour)

CGA580 or DIN no.10

Orifice size

6.0 mm

Material

316 l stainless steel

The gas-tightness of the packaging will be tested using an EDN specific detector (MSA ULTIMA XA
Portable gas detector or similar) at set tollgates in the lifecycle. The gas detection procedure is
conducted:
(1) after filling of the pressure receptacle (by overseas manufacturer),
(2) before loading onto transport (by overseas supplier),
(3) at the time the shipping container is opened in New Zealand; and
(4) if there is any suspicion that a leak has occurred.
Note as described in section 7 EDN causes lacrimation in mammals (irritation of the eyes resulting in
tears) at levels greater than 16ppm. This physical characteristic will ensure that levels of EDN do not
accumulate unnoticed to levels that would be toxic to humans.

4.2.1 Identification
Each package will carry a product label identifying the substance, active ingredient, priority identifiers
(hazard classifications), warning and first aid information, manufacturer and contact details.
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In addition a Safety Data Sheet will be made available to users. The Safety Data Sheets for both EDN
(the product) and Ethanedinitrile (the active ingredient) are presented at the end of this appendix

4.3 Storage
Storage of any substance or compound is governed by local regulations according to the UN code,
and the classification of the substance including subsidiary risks. As EDN is UN1026 and classified as
Category 2.3 subsidiary risk 2.1, all storage will be according to the New Zealand regulatory
requirements.
The EDN will be stored at a single distribution point, prior to dispatch elsewhere in New Zealand when
required for use as a fumigant. The storage of significant quantities of gas cylinders will comply with
AS 4332 and will not be stored near sources of ignition, oxygen and fluorine, water or steam, and acid
or acid fumes.
Cylinders will be stored upright with measures in place to prevent falling, at a temperature less than
50° Celsius, in a dry and well-ventilated area constructed of non-combustible material with a firm level
floor, and away from areas of heavy traffic.
The following storage conditions will be provided as guidance to the distributor:
Store cylinder vertically and secure them
1. Cylinders must be stored vertically
2. Vertically stored cylinders must always be secured or under your direct control. When
standing or rotating and walking cylinders about their vertical axis, be aware of the hazards of
uneven, slopping, slippery and unstable surfaces as well as loose surfaces. Secure cylinders
to prevent falling as unsecured cylinders are a potential hazard to users and passers –by
should they inadvertently bump them.
3. Cylinders must never be stacked horizontally in storage or in use.
4. Whenever possible use a cylinder trolley for transporting cylinders.
5. Stored at a temperature at less than 45 deg. C, in a dry and well-ventilated area constructed
of non- combustible material with a firm level floor, away from areas of heavy traffic
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Plan for emergencies
A. Ensure free and clear access to cylinder storage areas
All persons with a responsibility for storage or use of gas cylinders must be familiar with the
emergency procedures. Store layouts and emergency procedures need to be structured accordingly
and to cater for such possible incidents.
B. Cylinders will be stored in dedicated cylinder-only areas
The distributor will not store any other products in a cylinder store, particularly oil, paint or corrosive
liquids. The following advice will be provided to the distributor regarding storage and handling.
Rotate your stock
The distributor’s storage arrangements will ensure adequate turnaround of stock. Do not store empty
cylinders longer than necessary; return them to the supplier as soon as possible. This applies
particularly to cylinders which normally contain flammable or toxic gases.
Wear the correct Personal Protective equipment (PPE)
All persons handling gas cylinders must wear the correct PPE. The correct grade of gloves (where
appropriate) may also be required. In many places, safety signs will designate where and what PPE is
to be worn. Loose clothing and hair is an entanglement hazard, and steps must be taken to avoid this.
Storage and segregation of cylinders
Within the storage area, oxidising gases such as oxygen must be stored at least 3 metres away from
fuel gas cylinders. The use of an appropriately fire rated wall may provide the required separation.
Full cylinders must be stored separately from the empty cylinders, and cylinders of different gases
whether full or empty must be segregated from each other.
Storage of toxic gases
Toxic gases must be stored separately from all other gases and the detailed instructions on the
individual Material Safety Data Sheets (MSDS) must be followed. It is essential that when handling or
storing cylinders containing toxic gases that the cylinder valve outlet threaded plug or cap is always
replaced in the valve outlet when the cylinder is not in use. The cylinder valve outlet threaded plug or
cap acts as a secondary valve to the valve itself and provides increased safety against leakage. For
full details of local storage requirements consult the State Dangerous Goods regulations, and AS
4332( As per Australian regulations an equivalent New Zealand regulation will be applied once
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registered in New Zealand) . In the case of an emergency, the local emergency services should be
contacted
Storing your EDN cylinders safely


Stores must clearly show signage in accordance with the Hazardous Substances regulations.
This includes Class Diamonds; HAZCHEM; no smoking and naked flame warning signs.



All cylinders will be considered and treated as full, regardless of their content. This means:



Keep cylinders away from artificial heat sources (e.g. flames or heaters).



Do not store cylinders near combustible materials or flammable liquids.



Keep flammable gases away from sources of ignition.



Keep cylinders in well drained areas, out of water pools or ponds.



The storage area will be kept well ventilated and clean at all times.



Do not store in confined spaces.



Avoid below-ground storage where possible. Where impractical, consider enclosed space
risks.



There will be good access to the storage area for delivery vehicles. The ground surface will
be reasonably level and firm (preferably concrete).



The storage area will be designed to prevent unauthorised entry, to protect untrained people
from hazards and to guard cylinders from theft.



Different types of gases must be stored separately, in accordance with Hazardous
Substances Legislation. Also refer to AS 4332 (The Storage and Handling of Gases in
Cylinders).



Liquefied flammable cylinders must be stored upright, to keep the safety devices in the
vapour phase, on a firm, level floor (ideally concrete). This is also preferable for most other
gas cylinders.



Store cylinders away from heavy traffic and emergency exits.



Rotate stock of full cylinders, and use cylinders on a ‘first in, first out’ basis.



Never repaint or obscure a cylinder label, even if the cylinder is rusty, dirty or damaged. This
can result in unsafe situations.



Never apply any unauthorised labels or markings to cylinders, unless advised by Draslovka to
identify faulty cylinders.



Regularly check for leaks and faults, only with approved leak detection fluid.



Keep ammonia-based leak detection solutions, oil and grease away from cylinders and
valves.



Never use force when opening or closing valves.

4.3.1 Monitor
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An EDN specific monitoring device (MSA Ultima XA Portable gas monitor) will be used to monitor the
concentration of EDN during storage (as stated in section 4.1.3). Draslovka uses these same
monitors in their factory in the Czech Republic and around the factory fence to continuously monitor
for toxic substances around their factory. The monitors are part of an integrated online system which
Draslovka has made visible to the City Council and its departments.
The MSA Ultima XA Portable Gas Monitor is an electrochemical gas detector calibrated for EDN by
one of the largest global manufacturers of gas detection equipment. The Ultima® X Series Gas
Monitors Instruction Manual and data sheet have been provided with the application. The units are
widely used in the Czech Republic at the manufacturing facility. Draslovka worked with MSA to
develop this unit. The price will be approximately $3000 per unit.
Element

Detail

Gas types

Combustibles , Oxygen, Toxics

Measuring principles

Electrochemical

Temperature range

-40 to m+60 deg Celsius

Drift

<5% per annum

Response time

<12 secs (typically 6 secs)

Humidity

15-95 %

Sensor life

2 years

Physical parameters

Polycarbonate .68kg 103 x 76
x239 mm

Approval rating

CE low voltage/ EMC/ ATEX,
EN 60079-1 112G Ex d 11C T4
1P 66

The MSA Ultima XA gas detector is a handheld portable gas detection unit capable of detecting
Ethanedinitrile between 1ppm and 50ppm concentration.
The detection limit of the MSA Ultima XA for Ethanedinitrile is 1 – 50ppm. The lowest detection limit is
1ppm and the gradation of readings is 1ppm (i.e. 1ppm, 2ppm, 3ppm…, and 50ppm).
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The audible and visual alarm (flashing light) will activate at 5ppm concentration – this will continue
until the concentration has dropped below 5ppm.
The response time for the MSA Ultima XA, like any electrochemical sensor, is approximately 6
seconds. Faster response times decrease accuracy of the system.
The MSA Ultima XA incorporates an electrochemical sensor with a large surface area, allowing for
increased accuracy at low concentrations. The electrochemical sensor used in the unit is a Hydrogen
Cyanide sensor which has been calibrated and cross-sensitised to Ethanedinitrile. Standard handheld
units typically used for other gases generally do not have a large enough surface area of the sensor
to specifically detect ethanedinitrile and hence there will create “noise” or unwarranted

readings on

the unit. The MSA Ultima XA (although slightly bigger than a standard handheld unit ) uses the same
size sensor as that

found in static detection and monitoring systems, which means that it can

eliminate this noise and give higher accuracy.
As the system is cross-sensitive with hydrogen cyanide it can also have some interference with
hydrogen cyanide concentration – however the levels will be extrapolated by the system and
‘magnified’ therefore the detector is showing an indicative range of both substances.
If the electrochemical sensor gets saturated, the system will remain in the alarm state – even if turned
off and turned back on again. In this situation the only option is to exchange the unit for another one.
The MSA Ultima XA weighs less than 1 kilogram and can be carried easily, or worn over the shoulder
with a strap. It can also be placed on the ground or allocated locations as a static detector.
It is IP67 rated meaning it can be used outdoors in dust and wet conditions.
The MSA Ultima XA is an easy unit to use as there is only an ON/OFF switch – like any gas detector it
should only be turned on when in a fresh air environment. The unit has a 30 second warm-up time,
after which it is ready to use. Calibration will be checked six monthly in either Australia or New
Zealand through MSA, or through Draslovka Services as an appointed and approved agent.
Draslovka recommend charging the battery of the unit at least once every 48 hours depending on
usage, and it can be charged in-situ during operation. Charging the unit will take approximately 2
hours to charge 80%.
Training will be provided by Draslovka as the Product Stewardship Program they will provide to those
involved in applying EDN as a fumigator. MSA can also provide certified training for gas detection
systems on request. The unit is also explained (as a part of a family of detectors) in the following
YouTube clip: https://www.youtube.com/watch?v=NOdvZ1ou_78
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Additional MSA EDN Detector Background Information to inform the following EPA queries:
Established in 1914, MSA Safety Incorporated, USA is the global leader in the development,
manufacture and supply of safety products that protect people and facility infrastructures. Many MSA
products integrate a combination of electronics, mechanical systems and advanced materials to
protect users against hazardous or life threatening situations. The company's comprehensive product
line is used by workers around the world in a broad range of markets, including the oil, gas and
petrochemical industry, the fire service, the construction industry, mining and the military. MSA’s core
products include self-contained breathing apparatus, fixed gas and flame detection systems, portable
gas detection instruments, industrial head protection products, fire and rescue helmets, and fall
protection devices. With 2016 revenues of $1.15 billion, MSA employs approximately 4,300 people
worldwide. The company is headquartered north of Pittsburgh in Cranberry Township, Pa., and has
manufacturing operations in the United States, Europe, Asia and Latin America.
As the key supplier of safety equipment to Draslovka, MSA has developed the EDN safety detector in
collaboration with the Draslovka R&D team. Having extensive experience in the development of HCN
detection systems, MSA have developed the EDN detector based on a slightly modified MSA HCN
sensor‐ the producer of this sensor is MSA (US) directly.
The general principle of operation is that of any Electro Chemical Detector whereby an
electrochemical reaction to generate a current proportional to the gas concentration is realised. When
the positive ions flow to the cathode and the negative ions flow to the anode, a current proportional to
the gas concentration is generated. In all Electro Chemical Detection, the sensor chamber contains a
gel or electrolyte and two active electrodes – the measuring (sensing / working) electrode (anode) and
the counter electrode (cathode). A third electrode (reference) is used to build up a constant voltage
between the anode and the cathode. The gas sample enters the casing through a non‐reactive
membrane; oxidation occurs at the anode and reduction takes place at the cathode.

Response to EPA queries
Why is leak detection based on a threshold of 50ppm? Why 50ppm and not another value?
The MSA Ultima XA gas detector is designed as a safety detector for personnel. Therefore the unit
has been calibrated at the low end of EDN concentrations, i.e. 1 to 50ppm. It is impossible to have a
detector which can measure a full range of concentrations from low range to high range without
compromising the accuracy of the system, and without damaging the sensor. When the detector
detects a concentration outside of its range it will read ‘ERROR’ with both an audible and visual
alarm. Therefore, this detector should be used to determine the source of a leak, not the extent of a
leak i.e. it will be possible to know that a leak is occurring and that rectification should take place, but
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it will not give you a quantitative measurement of the leak.
However, this is why a fumigation zone is established around a log stack or fumigated volume. It is
always expected that leaks can occur during both application and treatment that is commercial reality.
These leaks are typically short lived events which can be rectified quickly. Once the detector is in
‘ERROR’ the unit should be moved away upwind from the suspected leak area, and the suspected
leak should be rectified. If the unit remains in ‘ERROR’ even after removing to fresh air, the unit
should be changed over as the sensor may be damaged and will need recalibration.

Are there interferences for the EDN sensor that users must be aware of?
One of the chief limitations of electrochemical sensors is the effect of interfering gases (the ones that
you are not trying to measure with the sensor) on the sensor readings. Substance specific sensors
are ideally supposed to respond only to the gases they are supposed to measure. The higher the
specificity of the sensor, the less likely the sensor will be affected by other gases. The composition of
the electrodes and type of electrolyte, as well as the use of selective filters for the removal of
interfering gases are all ways to increase the specificity of the sensor. As the detection of HCN is
very specific in terms of EC sensor technology – and is very sensitive to small changes in
concentration ‐ the major cross‐interference to EDN detection is HCN itself. However; this
proportional change is negligible as HCN is not produced as a result of EDN fumigation and hence is
only reliant on the concentration of HCN as an impurity with the EDN concentration. In saying that,
this is actually seen as a positive outcome for the EDN detection as an increase in HCN concentration
will yield an increased EDN reading. This is in contrary to some other gas specific EC detectors
whereby other substances can “mask” the target gas reading and hence create an unsafe
environment by giving false positives – in the case of EDN detection, an increase in HCN
concentration will yield an increase in EDN readout and hence the user can react accordingly. In
saying that, it is impossible that EDN can exist without a HCN component being present, and the
calibration of the detector has been based on the minimum impurity of HCN in EDN to give the
highest sensitivity in changing conditions.

What is the error for the EDN sensor?
The EDN sensor has been tested by MSA and has shown the following repeatability error ranges: ±4
% Full Scale or 2 ppm. The monitor rounds up to the higher number.

The gas meter instruction manual indicates direct sunlight can cause problems for the sensor
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– how would this issue be managed?
Electrochemical sensors are quite sensitive to temperature and, therefore, the sensors are typically
internal temperature compensated. However, it is better to keep the sample temperature as stable as
possible. In general, when the temperature is above 25°C, the sensor will potentially read higher;
when it is below 25°C, it will potentially read lower. The temperature effect is typically 0.5% to 1.0%
per degree centigrade. For example, a reading of 10ppm at 25°C would be equivalent to 10.5ppm at
30°C, or 9.5ppm at 20°C – again, internal components of the unit assist with this temperature
equalisation to minimise the impact of temperature fluctuation.
On the MSA EDN detector, the unit will temperature compensate at lower temperatures in order to
maintain a stable internal temperature by keeping the sensor at a constant temperature, hence at
lower temperatures there are no issues with concentration variation – at higher temperatures,
potentially caused by direct exposure to sunlight, the sensor could climb above 25°C however as
these detectors are designed for outdoor use, the sensor is insulated and hence impact to readings
by increasing (and decreasing) temperature are limited.

Will there be issues with the substances that can cause loss of sensitivity of the gas meter e.g.
silicones? Will the tarp or repairs to the tarps be source of any substances that can affect the
sensor?
Silicone interference can cause loss of sensitivity on any detector, the build‐up of silicones on the
electrodes on sensing mechanisms are such that it can degrade the linearity of the sensor and
provide false positives – it is recommended that sensors are calibrated often, and bump tested often
– in order to ensure they are in good working order. The levels of silicones in the immediate
environment due to the tarp or tarp repairs is an unquantified value, which is completely variable,
based the extent of the issue. However, given that tarps must be in good condition before being
used, any minor tarp repairs are relatively small in proportion to the size of the overall tarp, and hence
the impact of silicone exposure is insignificant.

The sensor requires 1 hour settling in the conditions to be used in before calibration can occur
– is this period going to be allowed for?
Every detector, regardless of type of detection method or type of gas being detected, requires an
equalisation period in which the electronics and the system is allowed to warm up in order to give
accurate detection. This is very important, especially in colder conditions, where a temperature
fluctuation can cause false positive read outs. Therefore, it is important that the stabilisation of the
sensor is allowed to occur before exposing the sensor to the potentially contaminated environment.
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As a general rule of thumb, one hour is a sufficient time for stabilisation, and this should form part of
HSNOCOP31 ‐ The Control and Safe Use of Fumigants as well as in accordance to relevant sections
of AS/NZS 60079.29.2:2016 Gas detectors—Selection, installation, use and maintenance of detectors
for flammable gases and oxygen ‐ which in general also covers by inference the requirements for
toxic gas detectors. Remembering also that detectors will be running throughout the duration of the
fumigation period, including both application and ventilation – and multiple units will be present in
each instance – the detectors are designed to run continuously and consume very little power to do
so. Instructions on how to use detectors efficiently and safely will be covered in the training sessions
and documentation provided by Draslovka and the distributor.

Please provide the EPA with definitive evidence that the detection range for the gas analysers
for EDN is 1 to 50 ppm?
Calibration certificates supplied were with each EDN monitor that is produced by MSA. Three
certificates have been supplied to the EPA. The original (in Czech) has been supplied to the EPA and
a translation of these certificates has also been supplied. The translation also contains explanatory
notes.

What is the t90 response time (a response time of 6 secs is given but the literature doesn’t say
what %T that is)?
As per the literature, the time it takes for the MSA Ultima XA detector to register an EDN
concentration value is 6 secs, however the measured T90 response time for EDN i.e. t90 (s) from
zero to 90% of target reading at 20 deg. C is < 50 seconds. This is calculated from a 2 min. exposure
time.
Although the EDN detector responds to changes of concentration in 6 seconds, the EDN T90
response time refers to the time it takes for the monitor to display 90 percent of the actual
concentration. Illustrating the importance of sensor speed is the following scenario showing the
difference between a sensor with a t90 time of 50 seconds and a sensor with a t90 time of 120
seconds during an EDN event:
As EDN gas is simultaneously introduced to the two monitors, neither monitor will react initially. It is
only after approximately 6 seconds that the instrument with a t90 time of 50 seconds will begin to
register a gas amount, while the device with a t90 time of 120 seconds will have yet to display a digital
readout.
The MSA Ultima XA, with an EDN T90 response time of < 50 seconds, will continue to display
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numbers until it reaches 5 ppm when an audible and visual alarm is activated, while the device with
longer t90 time remains blank, despite being exposed to the same concentration of gas for the same
duration of time.

Does Draslovka have a monitor that would measure below 1 ppm (so that the average at the
edge of the TEL zone can be calculated)
Draslovka cannot provide an EDN monitor to monitor below 1ppm concentration. This is practically,
logistically and commercially not feasible for day-to-day use in commercial operations. While there are
instruments which of course exist such as FTIR and GC they are lab based/scientific grade pieces of
equipment requiring careful handling and as such are typically not able to provide real time data.

Does Draslovka have a monitor that would measure high concentrations of EDN (so potentially
the concentration left under the tarp at the end of fumigation could be measured)?
The RIKEN FI-8000 can measure linearly at higher concentrations, and can be used to monitor the
concentration under the tarpaulin. Please note the 4.1g/m3 = approx. 1900ppm from the table below.
Hence, we can use this monitor to tell us what concentration is under the tarpaulin within a range.
However this is an expensive monitor and not economically viable for a commercial setting.
Note: It is impossible to have a detector or monitor which can do both high and low concentrations
simultaneously.

4.4 Disposal
EDN is supplied in reusable Chromium Molybdenum Steel 34CrMo4 cylinders and these are
recommended to be emptied completely into the application equipment (shipping containers,
fumigation stack) by the fumigator.
Initially at least, all empty cylinders returned from customers will be returned to the overseas supplier
as sea freight for refilling.
EDN has been found to be stable in the proposed packaging material. If the product exceeds the
proposed shelf life (proposed to be a minimum of 2 years) then the product will be returned to the
overseas supplier for disposal.
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SECTION 1: Identification of the substance and of the company/undertaking
1.1

1.2

Product identifier
Name:
EDN, Ethanedinitrile, Oxalonitrile, cyanogen
Identification number:
EC number: 207-306-5
Registration number:
01-2119966159-25-0000
Relevant identified uses of the substance and uses advised against
Intended use:
Manufacture of chemicals and mixtures
Not recommended use:

1.3

1.4

CAS number: 460-19-5

Use should be limited to “Intended use” .

Details of the supplier of the safety data sheet
Manufacturer:
L učební závody Dr aslovka a.s. K olín
Registered office:
Havlíčkova 605, 280 02 Kolín, Czech republic
Company ID:
Telephone:

46 35 73 51
+420 321 335 249, +420 321 335 335

Competent person responsible:

lenka.krchova@draslovka.cz

Emergency telephone number
Toxikologické informační středisko, Na Bojišti 1, Praha (Toxicological Information Centre, Na Bojišti 1 street,
Prague)
(continuously) +420-224919293
+420-224915402
Information for Health Risks - acute poisoning people and animals
Information on first aid- depends on the national legislation of specific country

SECTION 2: Hazards identification
Classification of the substance:

2.1

Dangerous health effects:

The substance is classified as dangerous according to Regulation EC
1272/2008
Fatal if inhaled

Dangerous environmental effects:

Very toxic to aquatic life with long lasting effects.

Classification of the substance or mixture
Classification according to
(EC) 1272/2008:

Specific concentration limits (SCL)
and M-factor
2.2

Codes for hazard classes and Flam. Gas 1, H220
categories
Liq. Gas, H280
Hazard statement Codes
Acute Tox. 2, H330
Eye Irrit. 2, H319
STOT SE 3, H335
Aquatic Acute 1, H400
Aquatic Chronic 1, H410
SCL: not stated
M-factor: not stated

Label elements
Hazard pictogram(s):

Signal word:

DANGER

Hazard statement(s):

H220
H280
H319
H330
H335
H410

Extremely flammable gas.
Contains gas under pressure; may explode if heated.
Causes serious eye irritation.
Fatal if inhaled.
May cause respiratory irritation.
Very toxic to aquatic life with long lasting effects.
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P210

Keep away from heat, hot surfaces, sparks, open flames and
other ignition sources. No smoking.
P260
Do not breathe gas and vapours.
P271
Use only outdoors or in a well-ventilated area.
P273
Avoid release to the environment.
P280
Wear protective nitrile gloves, protective clothing and eye
protection.
P304 + P340 IF INHALED: Remove person to fresh air and keep
comfortable for breathing.
P310
Immediately call a doctor.
P501
Dispose of container to Lučební závody Draslovka a.s.

Other hazards
The substance does not fulfill criteria for classification as PBT or vPvB; on the date of creation of this SDS the
substance is not on the Candidate list of SVHC

SECTION 3: Composition/information on ingredients
3.1

Substances
The major component identifier:

The chemical identity of impurities
conducive to at classification

Name.
Identification
number:
Name
Identification
number
Name
Identification
number
Name
Identification
number

oxalonitrile, cyanogen Content:
Index number
CAS number
608-011-00-8
460-19-5
hydrogen cyanide
Content:
Index number
CAS number
006-006-00-X
74-90-8
nitrogen
Index number

min 95 % w/w
ES number
207-306-5
max 0.9 % w/w
ES number
200-821-6

Content: rest (to 100 % w/w)
CAS number
ES number

---

7727-37-9

231-783-9

carbon dioxide

Content:

rest (to 100 % w/w)

Index number

CAS number

ES number

---

124-38-9

204-696-9

SECTION 4: First aid measures
4.1

4.2

Description of first aid measures
Inhalation:
Remove exposed person to fresh air. Use the appropriate PPE for your own protection. If
not breathing, ensure airway is clear and commence cardiopulmonary resuscitation
(CPR). Avoid mouth to mouth contact and use e.g. mouth to mask ventilation with oneway valve, sacs for artificial lung ventilation, etc. to exhaust victim’ s exhaled air away
from rescuer. Commence administration of oxygen as soon as possible. Administration of
oxygen should be maintained until transfer to the care of a paramedic or doctor. Obtain
medical help immediately!
Skin contact:
Immediately remove contaminated clothing. Wash contaminated skin with large
quantities of (preferably lukewarm) water. If poisoning symptoms appear, follow the
above instructions for inhalation exposure. Obtain medical help immediately!
Note: Contaminated clothing and equipment of victim may pose a risk of contamination
and must be placed in a sealed container and professionally disposed.
Immediately flush eyes with large quantities of water for 10-15 minutes. While flushing,
Eye contact:
keep eyelids open even by using force. Obtain medical help immediately!
Ingestion:
Ingestion is not an applicable route of exposure for gases.
Most important symptoms and effects, both acute and delayed
Anxiety, headache and vomiting, difficult breathing, irritation of mucous membranes, arrhythmia, coma, death
Acute:
Mild poisoning - This may manifest as anxiety, headache, nausea and vomiting, mucous
membrane irritation, metallic taste, shortness of breath and dizziness.
Progression of poisoning - Signs of deterioration include increasing shortness of breath,
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falling blood pressure, cardiac arrhythmia, periods of cyanosis and a deteriorating level
of consciousness.
Moderate and severe poisoning - Exposure to EDN gas produces the most rapid onset of
symptoms. High concentrations of inhaled EDN result in rapid loss of consciousness with
seizures, difficulty breathing and cardiac arrest, with death occurring within a few
minutes. Survivors may suffer brain injury due to either a direct toxic effect or anoxia
(lack of oxygen).
Eyes - Direct contact with EDN in caustic solutions is irritating to the eyes. EDN can
also be absorbed into the body through the eyes.
Skin - EDN in caustic solution is corrosive to the skin and can also be fairly rapidly
absorbed through the skin. May cause skin irritation and cold burns from evaporating
liquid.
Chronic exposure may result in symptoms of headache, eye irritation, fatigue, chest
Chronic:
symptoms and nose bleeds. This is uncommon as EDN is broken down to thiocyanate in
the body and excreted.
Indication of any immediate medical attention and special treatment needed
Speed is essential! Obtain medical help immediately!
Protect yourself and any casualty from further exposure during providing first aid (can be affected also the
protective clothing). Wear specified PPE.
It is recommended that users should have access to:
-Antidote (Not all antidotes are internationally recommended. Consult your National Poison Control Centre for
guidance.) Administration by a doctor!
-Resuscitator (bag valve mask)
-Oxygen

SECTION 5: Firefighting measures
5.1

5.2

5.3

Extinguishing media
Suitable extinguishing
Fragmented water stream, powder ABCD, foam AFFF
media
Unsuitable extinguishing Direct water stream
media:
Special hazards arising from the substance or mixture
Explosive with air. EDN tends to polymerize under fire conditions. This reaction may be accompanied by
explosions. Heavier than air, can accumulate at low places. Can flare through back to the source of ignition even at
relatively long distances.
Hazardous products of decomposition hydrogen cyanide, oxides of nitrogen, carbon monoxide.
Advice for firefighters
Protective chemical wear (EN 340, EN 464, EN 465, EN 466, EN 943) and self-contained breathing apparatus (EN
137).

SECTION 6: Accidental release measures
6.1

6.2
6.3
6.4

Personal precautions, protective equipment and emergency procedures
Evacuate area.
Ensure adequate protective chemical wear (EN 340, EN 464, EN 465, EN 466, EN 943) and self-contained
breathing apparatus (EN 137) in case of emergency cleaning up of spilled product.
Environmental precautions
Prevent release to drains, sewerage and watercourse. In case contaminated water gets into drain or watercourse,
immediately inform appropriate authorities.
Methods and material for containment and cleaning up
Allow evaporation, monitor concentration up the wind to ensure that no unprotected persons enter or stay in areas
with high exposition. Make sure that all EDN evaporated (ice coating disappeared).
Reference to other sections
PPE see Section 8, Disposal see Section 13
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SECTION 7: Handling and storage
7.1

7.2
7.3

Precautions for safe handling
Ensure that the used equipment is adequately earthed. Suck back of water into the container must be prevented.
Purge air from system before introducing gas. Do not allow backfeed into the container. Keep away from ignition
sources (including static discharges). Make sure that all personnel handling the substance have adequate training in
handling and safety procedures in case of accident. Only specially trained and authorized personnel can handle
EDN.
Conditions for safe storage, including any incompatibilities
Segregate from oxidant gases and other oxidants in store. Keep container below 50°C in a well ventilated place.
Specific end use(s)
See Section 1.2

SECTION 8: Exposure controls/personal protection
8.1

Control parameters
The national occupational exposure limit values in The Czech republic; in other states according to the applicable
national legislation:
Name of substance
CAS
Eight hours mg/m3
Short-term mg/m3
Note
(component(s)):
cyanogen
460-19-5
----Occupational exposure limit values according to direction 39/2000/EC and 15/2006/EC - not defined
Occupational exposure limit values according to The National Institute for Occupational Safety and Health
(NIOSH) and The American Conference of Governmental Industrial Hygienists (ACGIH)
Name of substance
CAS
Eight hours mg/m3
Short-term mg/m3
Note
(component(s)):
TWA
STEL
3
3
cyanogen
460-19-5
mg/m
ppm
mg/m
ppm
20
10
-----

8.2

The national biological limit values:
DNEL
Data not available
PNEC
Data not available
Exposure controls
Personal protective equipment:
Respiratory protection:
Face mask (EN136) with type B2 filter or its equivalent, e.g. combined filter
A2B2E2K2P3D) (EN 14 387 + A1), self-contained breathing apparatus (EN
133)
Eye protection:
Face mask (EN136) with type B2 filter or its equivalent, e.g. combined filter
A2B2E2K2P3D) (EN 14 387 + A1), self-contained breathing apparatus (EN
133) or/and eye protection according to EN 166.
Hand protection:
Gloves
Thickness
Material
Penetration Time
min 0.4 mm
neoprene
> 240 min
Skin protection:
Protective suit (EN ISO 13688), protective shoes (EN ISO 20346)
Environmental exposure control:
Prevent release into drainage, sewerage and ground water.

SECTION 9: Physical and chemical properties
9.1

Information on basic physical and chemical properties
Appearance
Colourless gas
Odour:
Bitter almonds
Odour threshold:
Poor warning properties at low concentrations.
pH (at 20°C):
not applicable
Melting point/freezing point (°C):
-28 °C
Initial boiling point and boiling range (°C):
-21°C
Flash point (°C):
Data not available
Evaporation rate:
Data not available
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Flammability (solid, gas):
Upper/lower flammability:

9.2

yes
or explosive limits
upper (% vol.): 14.3 ± 0.8
lower (% vol.): 6.45 ± 0.8
Vapour pressure:
480 kPa at 20 °C
Vapour density:
1.8 (air = 1)
Relative density:
0.95 (water = 1)
Solubility:
9,7 g/l water ; 4.5 gas/l water
Soluble in diethyl ether, ethanol
Partition coefficient n-octanol/water:
Data not available
Auto-ignition temperature:
650 °C
Decomposition temperature:
Data not available
Viscosity:
Data not available
Explosive properties:
No explosive properties according to Regulation
1272/2008 EC and Directive 67/548/EEC
Oxidising properties:
No oxidising properties
Other information
none

SECTION 10: Stability and reactivity
10.1
10.2
10.3
10.4
10.5

10.6

Reactivity
Can form explosive mixture with air. May react violently with oxidants.
Chemical stability
Depending on the conditions, Cyanogen slowly decomposes on reaction with water to form oxalic acid, ammonia,
hydrogen cyanide, ammonium oxalate, ammonium formate and urea, as well as amorphous azulmic acid.
Possibility of hazardous reactions
Violent polymerization may be caused by high temperature, oxidizing agents, peroxides or sunlight (ultraviolet
light) forming insoluble paracyanogen. This insoluble polymer may form in vents and other confined spaces.
Conditions to avoid
Sparks, flames, hot surfaces.
Contact with incompatible materials.
Incompatible materials
Oxidizing agents.
Is corrosive to the following materials : nitrile buna-N, Viton, chloroprene, styrene butadiene, polyurethane,
silicone and fluorosilicone at room temperature.
Hazardous decomposition products
Hydrogen cyanide, ammonia, oxalic acid, ammonium oxalate and ammonium formate.

SECTION 11: Toxicological information
11.1

Information on toxicological effects
a) Acute toxicity
LC50 (inhalation, rat, 60 min): 350 ppm
b) Skin corrosion/irritation
Irritant, can cause frostbite
c) Serious eye damage/irritation
Irritant
d) Respiratory or skin sensitisation
Sensitisation was not proved
e) Germ cell mutagenicity
Based on available data, the classification criteria are not met.
Mutagenic studies performed similarly / according to OECD guidelines suggest that HCN and related
cyanides are not mutagenic.
f) Carcinogenicity
Data not available
g) Reproductive toxicity
Data not available
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Specific target organ toxicity (STOT)– single exposure
Data not available
Specific target organ toxicity (STOT)– repeated exposure
Data not available
Aspiration hazard
Data not available

SECTION 12: Ecological information
12.1

12.2
12.3
12.4
12.5
12.6

Toxicity
Data not available
Fish
Data not available
Algae
Data not available
Daphnia
Data not available
Bacteria
Data not available
Persistence and degradability
Data not available
Bioaccumulative potential
Data not available
Mobility in soil
Data not available
Results of PBT and vPvB assessment
Substance does not fulfill criteria as PBT nor vPvB.
Other adverse effects
Not known

SECTION 13: Disposal considerations
13.1

Waste treatment methods
a) Possible hazards in disposing of the substance and contaminated packaging
This product is transported in pressure receptacles, returning to manufacturers properly secured with the
remnants of any unused product. Ensure all outlets are secure and replace the protective cap.
Waste code 16 05 04 *
For empty bottles, which cannot be filled, deliver for disposal in accordance with applicable legislation for
waste disposal.
b) Physical/chemical properties that may affect waste treatment
See above
c) Avoiding waste disposal through sewerage
See above. If contamination of surface or ground water occurs, it is necessary to immediately inform local fire
brigade and appropriate environment authorities.
d) Special precautions for any recommended waste treatment
Waste disposal and container liquidation must be in accordance with local, state or national legislation.

SECTION 14: Transport information
14.1
14.2

14.3

UN number
1026
UN proper shipping name
ADR
CYANOGEN
RID
CYANOGEN
IMDG:
CYANOGEN
ICAO/IATA:
CYANOGEN
Transport hazard class(s)
ADR

2

RID

2

IMDG:

2.3

ICAO/IATA:

2.3
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Classification
ADR

14.4

2TF
Packing group

RID

2TF

ADR

RID

----Hazard Identification No. (Kemler)

ICAO/IATA:

IMDG:
---

---

ADR

263
Labels
ADR

RID

ADR

RID

IMDG:

ICAO/IATA:

Note
IMDG:

Marine pollutant: NO
EmS: F-D, S-U
14.5
14.6
14.7

ICAO/IATA:

PAO: forbidden
CAO: forbidden

Environmental hazards
Yes
Special precautions for user
None
Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code
Not transported

SECTION 15: Regulatory information
15.1

15.2

Safety, health and environmental regulations/legislation specific for the substance or mixture
Regulation (EC) 1272/2008 (CLP) as amended
Regulation (EC) 1907/2006 (REACH) as amended
Chemical safety assessment
Not executed

SECTION 16: Other information
a)

b)

The changes in case of a revised safety data sheet
Changes from previous versions are highlighted and underlined
Changes in the MSDS are made to release fourth amendment to the Regulation of the European Parliament
and Council Regulation (EC) no. 1272 / 2008- Regulation no. 487/2013, which amends and clarifies the
criteria for classification and labelling.
A key or legend to abbreviations and acronyms
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Liq. Gas
Liquefied gas
Flam. Gas
Flammable gas
Eye Irrit. 2
Serious eye irritation
Acute Tox.
Acute Toxicity
STOT SE
Specific target organ toxicity after single exposure
Aquatic Acute 1
Aquatic hazard- acute category
Aquatic Chronic 1
Aquatic hazard- chronic category
DNEL
Derived no effect level
PNEC
Predicted no effect concentration
EN
European norm
ISO
International Organization for Standardization
CAS
Chemical Abstract Service
REACH
European Community Regulation on chemicals and their safe use (EC 1907/2006)
ČOV
Wastewater treatment plant
LD50
Lethal dose killing 50 % of tested population
LC50
Lethal concentration killing 50 % of tested population
EC50
Effective concentration for 50 % of tested population
NOAEL
No observable adverse effect level
NOAEC
No observable adverse effect concentration
LOEL
Lowest observed effect level
NOEC
Non-observed measured concentration
PBT
Persistent bioaccumulative toxic chemical
vPvB
Very persistent and very bioaccumulative chemical
BCF
Bioconcentration factor
ADR
European agreement concerning the international carriage of dangerous goods by road
RID
International rule for transport of dangerous goods by railway
IMDG
International rule for transport of dangerous goods by sea
ICAO/IATA
Rules for transport by air
Key literature references and sources for data
See Section 15.1
List of relevant hazard statements and/or precautionary statements
H220
Extremely flammable gas.
H280
Contains gas under pressure; may explode if heated.
H319
Causes serious eye irritation.
H330
Fatal if inhaled.
H335
May cause respiratory irritation.
H400
Very toxic to aquatic life.
H410
Very toxic to aquatic life with long lasting effects.
P210
Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No
smoking.
P260
Do not breathe gas and vapours.
P271
Use only outdoors or in a well-ventilated area.
P273
Avoid release to the environment.
P280
Wear protective nitrile gloves, protective clothing and eye protection.
P304 + P340 IF INHALED: Remove person to fresh air and keep comfortable for breathing.
P310
Immediately call a doctor.
P501
Dispose of container to Lučební závody Draslovka a.s..
Training appropriate for workers
Safety training on handling chemical substances and flammable substance, SDS, handling face mask / selfcontained breathing apparatus.
More information
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Substance is a subject of harmonised classification according to Annex VI Regulation 1272/2008/EC.
Disclaimer
The information stated in this SDS is given in good faith and considered correct but it is not presented as
completely exhaustive and can be used as a lead only. Information in this document is based on the
contemporary state of our knowledge and concern the product with regard to relevant safety regulations. It
does not represent a guarantee of the product qualities. Lučební závody Draslovka a.s. Kolín does not bear
responsibility for any damage resulting from handling or coming into contact with the above mentioned
product.
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5.1 Phytosanitary treatments for export logs
The majority of New Zealand’s logs exports must be treated to ensure they are pest free before they
arrive in market. Appendix 5.1 provides detailed background about the need for phytosanitary
treatments, the requirements of individual markets and the process involved in negotiating market
access for a new substance such as EDN.
The majority of logs that leave New Zealand are treated by New Zealand exporters either in New
Zealand with methyl bromide or in-transit using phosphine. This appendix describes fumigation of
both tarpaulin covered stacks and fumigations in hold. Draslovka is initially asking for registration of
EDN for log stack fumigations. Once ship fumigation data is available Draslovka will request an
extension of controls to allow ship fumigations.
Photograph 5.1 Ship with top stow logs leaving the Port of Tauranga

5.2 Where EDN is applied
EDN can directly replace methyl bromide for the fumigation of export logs.
EDN can be applied using exactly the same process and equipment as that used for methyl bromide
in all respects except one. EDN is a gas and therefore does not need to be heated as it is applied
o

whereas methyl bromide which is a liquid at 3.6 C needs to be heated as it is applied. The applicant
considers the protocols and techniques used for methyl bromide will require very few changes to
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adapt them for EDN use. The process described in this appendix is based on the current methyl
bromide process. Note EDN is being registered for use on logs and timber. It cannot be used on the
majority off fresh produce due to its impact on quality.
Methyl bromide is currently used to fumigate logs and forest products:


In tarpaulin covered stacks ( with and without scrubbing)



In containers ( with and without scrubbing), and,



In a ship hold in a boat tied up at the wharf.

EDN will be used to fumigate logs and forest products. For logs, timber or wood products, the EDN
3

application rate will be a maximum of 150 g/m applied over 24 hours. Aeration (ventilation) occurs at
the end of the fumigation period. Due to the nature of the product and the subsequent breakdown
pathway, scrubbing at the end of the treatment period is not required. Based on the lab study, the
3

remaining EDN available at the end of the treatment period is 1.5 g/m (~670 ppm). This is for the
3

highest recommended dose rate of 150 g/m with 24 hours exposure. Full details of the process are
documented in section 5.4 below.
Like methyl bromide, EDN will only be applied to logs at a port immediately before the logs are loaded
for export. To prevent re-infestation, phytosanitary certification requirements state that logs must be
loaded on or into ships within 36 hours of the fumigation covers being removed.
Photograph 5.2 Logs at Northport

5.3 Details on the use of EDN
Given the requirement that logs must be fumigated immediately prior to being loaded on to a ship,
fumigation must take place at a port. To facilitate this ports lease space for log storage and
fumigation and have protocols in place to ensure that the operation is safe, efficient, and does not
create disruption to other activities in a complex multi-user operation. All ports will have documented
minimum requirements for fumigation operations. Northport’s requirements are available on their web
site.
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The Northport site requirements are principally focused on methyl bromide fumigation. All references
to monitoring of buffer zone boundaries apply only to methyl bromide. The document contains:


The basic principles of ensuring the safety of all who work or enter the port.



The qualifications for those involved in fumigation i.e. that they must hold a current Controlled
Substances Licence and an Approved Handler Certificate.



An instruction that all fumigation operations must comply with bio-security regulations and
meet the HSNO Act and all regulations, transfer notices and codes of practice approved by
the Environmental Protection Authority (EPA).

These requirements are typical of the requirements at the other two ports; Tauranga and Napier,
where tarpaulin covered methyl bromide fumigations take place.
Access by the public to the ports is strictly controlled. All three ports require that any person entering
the port must have undergone a safety induction, be signed in (or be accompanied by an authorised
person) and wear approved safety gear. No one under the age of 16 is permitted on the port. Workers
on the port not directly involved in fumigations must also undergo an extensive safety briefing as part
of their induction at the beginning of their employment which includes their behaviour near
fumigations.
1

The majority of fumigations (90% +) undertaken at New Zealand ports are performed by Genera .
Genera is a Tauranga based company that has operated since 1972 and now undertakes fumigations
throughout New Zealand and in Australia. The work instructions that Genera uses to undertake
2

fumigations are provided in the confidential appendix . The process described below represents the
high level elements of this protocol.
Genera staff that are involved in the fumigations have the following qualifications;


The fumigator DG (Dangerous Goods) / Approved Handler / First Aid / SCBA / Confined
Space / Approved Handler for LPG/Approved Handler US 20645 / Approved Air Fillers
Boosting and Purging Nitrogen / F Endorsement Forklift Full driver’s license



(and a non-criminal record). Plus in house competency training / external courses.



Team members that assist the fumigator by covering and uncovering stacks: Forklift License
/ SCBA / Class 2 (minimum) water truck / Working at Heights / First Aid / Health and Safety
Representative. Plus in house competency training e.g. monitoring / external courses

All staff have a pre-employment medical check and then six monthly blood bromide test. Please note
that given the nature and breakdown pathway of EDN, no blood tests would be required on a regular
basis.
1

http://www.genera.co.nz/
Two work instructions are supplied. A draft protocol for the use of EDN on logs. This is based on
their methyl bromide protocol and the methyl bromide work instruction for fumigations in ship holds.
This has been approved for use by the Ministry for Primary Industries.
2
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The high performance of Genera’s work safe culture and the success of their safe work practises is
3

shown by their work safety record . Since 2012 Genera has had no serious incident/event/or near
miss accidents. Over the same period there was only one elevated blood bromine test recorded from
all those involved in fumigations. This was subsequently shown to be due to a high shellfish diet

4

rather than involvement with fumigations.

5.4 New Zealand ports and their suitability for fumigation activities
Most of New Zealand’s log exports are channelled through ports on the east coast of the North Island.
Three ports (Whangarei, Tauranga, and Gisborne) export 63% of all sawn timber and log exports.
However logs are loaded onto ships out of a most New Zealand ports. Many of these logs are
exported via Tauranga, Northport or Napier where they may be unloaded for fumigation or more
commonly left in the hold for treatment with phosphine. Table 1 records the log volumes loaded at
each port and fumigation activities currently undertaken on the port.
Table 5.4. Activity by port

Port
Whangarei (North port)

M3 of logs exported / annum
2,613,742

Auckland

122,602

Tauranga

5,158,739

Gisborne

2,167,697

New Plymouth
Napier

Fumigation of logs
Under tarpaulin and in hold
Under tarpaulin and in hold

5

280,692
1,012,167

Under tarpaulin and in hold

Wellington

930,446

In containers if scrubbed

Nelson

559,081

In containers if scrubbed

Picton

665,150

Christchurch

421,320

Timaru

258,958

Dunedin

773,555

Invercargill

431,486

Photograph 5.3 Aerial view of the Port of Tauranga looking towards Mount Manganui with the
container storage on Sulphur Point on the left hand side and the log stand on the right.

3

Personal Communication with Genera HR manager
Seafoods generally have high levels of bromide when compared with foods produced from the land.
5
( scrubbing ramping up to 100% scrubbing by late 2019)
4
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5.4.1 Characteristics of a fumigation site
Specific areas on the port are usually allocated to dedicated log storage and fumigation. Sites on
ports that are used for fumigation have a concrete or asphalt base.

5.4.2 Log stack size and throughput
The actual size and number of stacks that may be present and fumigated on a port is market driven.
3

The total volume of logs exported in 2015/16 was 15.4 million m . This equates to a truck and trailer
load of logs being delivered every 1 ½ minutes 365 days of the year. The average stack size used for
3

3.

fumigation is 700m of which logs takes up 400 m Approximately 50% of logs fumigated with methyl
bromide are fumigated in Tauranga.
Fumigations at a port will vary from:


One stack a day; to,



30 stacks a day. The total size of Tauranga port is 141.3 hectares of which the log stand area
is.18.53 hectares. Northport is 48 hectares in total. Logs stacks being fumigated are
distributed over the entire log yard. Northport has set requirements for the minimum distance
between log stacks being fumigated. See Diagram 1 below.

The EPA requires that all methyl bromide fumigations are undertaken at least 50m from any areas
where the public could be present (i.e. outside the buffer zone) see diagram 2 below. As mentioned
above the public cannot legally enter the port.
Diagram 5.1 Placement, monitoring and signage of log stacks for fumigation
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On the port in the buffer zone no port workers are allowed within 15 meters (the risk Zone) of a methyl
bromide fumigation and PPE clothed fumigators are the only people allowed within 5 meters of the
covered log stack( fumigation area) when a fumigation or aeration is underway (see details of the
PPE requirements below).
Diagram 5.2 Designated buffer zones for logs stack fumigations and entry requirements.

For EDN fumigations the applicant proposes the following zones:
Zones

Distance from the
edge of the tarp

Fumigation area

5m

The area surrounding the log stack(s) being fumigated.
Appendix 5 Use

Page 52

Risk area

5m to 15 m

The area beyond the fumigation zone.
Buffer zone

15 m to 20 m

Area beyond the Risk area where unprotected workers can safely work for
8 hours a day
Outside Buffer zone

20 m

Area beyond the risk area where the public may be present 24 hours a day

Clarification of why there is a specified safety zone when the work instruction says that the
technician will determine the zone based on risk.
The safety zone description is found in the text shows the requirements port authorities place on
fumigators. Safety zone is not a term being proposed by the applicant. The example Northport text
does show the extent to which fumigators are regulated, the safety expectations of the port and then
how often fumigators are audited. The text provided is for methyl bromide applications but it is
expected that similar requirements will be placed on fumigators by port authorities if EDN is used at
the port.

5.4.3 Recommended PPE for use during fumigation and venting

Fumigation Area
During Application

During Treatment Time

During Aeration

1.

1.

1.
2.

2.
3.
4.
5.

Long Sleeves & Long
Pants
Full Face Air Purifying
Respirator
Closed Toed Shoes
Nitrile Gloves
EDN Personal Detector

2.
3.
4.

Long Sleeves & Long
Pants
Full Face Air Purifying
Respirator
Closed Toed Shoes
EDN Personal Detector

3.
4.
5.
6.

Long Sleeves & Long Pants
Full Face Air Purifying Respirator,
then Self-Contained Breathing Apparatus**
Closed Toed Shoes
Nitrile Gloves
EDN Personal Detector

Risk Area
During Application

During Treatment Time

During Aeration
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1.
2.
3.
4.

Long Sleeves & Long
Pants
Full Face Air Purifying
Respirator
Closed Toed Shoes
EDN Personal Detector

1.
2.
3.
4.

Long Sleeves & Long
Pants
Full Face Air Purifying
Respirator
Closed Toed Shoes
EDN Personal Detector

1.
2.
3.
4.
5.
6.

Long Sleeves & Long Pants
Full Face Air Purifying Respirator
Self-Contained Breathing Apparatus
(Standby)
Closed Toed Shoes
Nitrile Gloves
EDN Personal Detector

Buffer zone
During Application

During Treatment Time

During Aeration

1.

1.

1.
2.

2.
3.
4.

Long Sleeves & Long
Pants
Full Face Air Purifying
Respirator (Standby)
Closed Toed Shoes
EDN site detector

2.
3.
4.

Long Sleeves & Long
Pants
Full Face Air Purifying
Respirator (Standby)
Closed Toed Shoes
EDN site detector

3.
4.

Long Sleeves & Long Pants
Full Face Air Purifying Respirator
(Standby)
Closed Toed Shoes
EDN site detector

Outside risk Zone
During Application

During Treatment Time

During Aeration

Not Applicable

Not Applicable

Not Applicable

Response to EDN Queries
Outline the rationale for listing the PPE requirements? What evidence is available to support
that the RPE listed on page 42 of the application form will mean that operator exposure will be
below an acceptable level?
Based on the GHS classification of the product, the primary route of exposure is through inhalation.
As a consequence, it is only the respirator/ breathing equipment which is crucial. All the other
protective equipment listed in the application is the normal protective equipment that would be
expected in a workplace where one is dealing with industrial and heavy equipment.
With regard to the respirator/ breathing equipment Draslovka has used the results from the and
modelling to establish zones on which it has based its recommendations for protective equipment.
Independent testing was undertaken by Draeger Safety in Germany on their air purifying respirator
range to determine the breakthrough time in accordance with safety equipment standard EN14387
for the fumigant – please note that each manufacturer is bound by the same standards in regard to
the composition of a given filter specification, i.e. a Draeger A2B2 filter is constructed to the same
specification as an MSA A2B2 filter. Draeger Safety was chosen as the company to undertake this
testing due to their global presence and global availability - as such, Draeger air purifying equipment
is the preferred supplier of Draslovka Services. In saying that, the users should consult AS/NZS
1715 for guidance on the selection, use, care and maintenance of respiratory protective equipment,
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including the recognition and control of relevant hazards.
During a standard application and treatment period, where the atmospheric concentration outside of
the tarpaulin as a time weighted average is very low, the use of suitable air purifying respirators are
more than sufficient to alleviate any inhalation exposure which would exceed the WES of the
product - this can be seen by referring back to the Draeger Circular Letter whereby the extrapolated
breakthrough time of a concentration of 5ppm from an exposure concentration of 50ppm will be
approximately 600 minutes (10 hours) - and even with an exposure concentration of 150ppm, the
measured breakthrough time is approximately 200 minutes (3 hours 20 mins). In Layman’s Terms, a
worker could work in a sustained 50ppm concentration for 10 hours, or 150 ppm concentration for 3
hours 2 minutes using an A2B2 filter before being exposed to a concentration as low as 5ppm.
In saying that, although we support the use of air purifying respirators for the application and
treatment periods, our strong recommendation is always Self-contained Breathing Apparatus (SCBA)
for ventilation and leak rectification - of any fumigant. In saying this, we are in no way criticising the
use of, quality or effectiveness of full face respirators and / or appropriate filter canisters. What
should always be the focus is human safety and the level of protection in removing contaminants from
the air you breathe.
In support of this we can reference Australian Standard 2476 _ 2008, General fumigation procedures
where it states:
3.2 PERSONAL SAFETY EQUIPMENT
3.2.1 Minimizing Exposure
Each operator should be supplied with his own personal respiratory protection and be responsible for
its care and maintenance. Fumigations shall be planned to avoid exposure to high concentrations of
fumigant. This will normally include application and venting from outside the enclosure.
3.2.2 Selection of respiratory protection
Self-contained breathing apparatus shall be used where there is a risk of encountering a high
concentration of fumigant or other toxic gases, or an oxygen_deficient atmosphere, and in
emergency situations requiring entry of the fumigation enclosure while under fumigation.
Where it is expected that only low levels of fumigant will be encountered, adequate oxygen levels
(normally >18%) will be present and significant quantities of toxic gases will be absent, then personal
respiratory

protection shall be selected according to the product label, the MSDS and a risk

assessment _ in which

case, the selection of Air Purifying Respirators is justified.

NOTE: See AS/NZS 1715 for guidance on the selection, use, care and maintenance of respiratory
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protective equipment, including the recognition and control of relevant hazards.
3.2.3 Self‐contained breathing apparatus
For emergency use where an operator must enter a fumigant‐filled area, self-contained breathing unit
or apparatus complying with AS/NZS 1716 shall be worn. Self‐contained breathing apparatus is also
suitable for general fumigation work**.
The selection of other Personal Protective Equipment has been selected based on the need to protect
workers against other associated hazards relevant to fumigation and not specifically for protection
against

the EDN.

** Please note: for ease of movement and decreased stress on the cardiovascular system during
physical

work, Draslovka support the use of suitable air purifying respirators for general fumigation

work.

Do they consider there is enough data on the variation in exposures that would occur under
different environmental and operational conditions to feel they have covered off the various
exposure profiles that could occur (in making their judgement on appropriate RPE)?
With reference to the dynamics of EDN dispersion, which is clearly visible in the modelling undertaken
whereby the EDN AEROMOD modelling was conducted using 5 years of Tauranga Port whether
data, and using the worst case environmental condition, the maximum predicted EDN concentration
close to a single tarp fumigation scenario is between 0.003 and 0.006 ppm for 1 hour average Any
elevated concentrations, if measured, are short lived as near instantaneous events. In which case,
the use of Air Purifying Respirators is more than suitable given the breakthrough data which has been
developed. Even at cold temperatures, the movement and dilution of EDN in the atmosphere is very
fast, its ability to mix readily with air and thus disperse quickly means that the risk profile associated
with a stagnant airflow is very low.

The application states that training might take place online. Can the applicant provide
evidence that this will be sufficient given the hazards of EDN?
Draslovka believe that this approach is more than sufficient as it is not only comprehensive but is in
addition to mandatory education that fumigators are required to have as a prerequisite under
HSNOCOP31 ‐ The

Control and Safe Use of Fumigants.

The proposed Draslovka online training would only form one of three parts of the training package
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that Draslovka will provide to users.
The first part being theoretical training which can be delivered either via an online platform or face‐to‐
face by an EDN Specialist who has been approved by Draslovka (either a Draslovka employee of
Draslovka’s New Zealand distributor). This timing of face to face training will depend on scheduling
and the availability of training staff The first and second modules of the training will occur at least
twice annually. If demand is high the number of training sessions will be increased.
The proposed first part of the training will be required as a precursor to being able to work with EDN
and will consist of a presentation on the nature of EDN and factors that must be considered to ensure
its safe use. The theory will be followed by a test that includes multiple choice and short answer
questions.This course will cover the basics of EDN characteristics, Personal Protective Equipment
requirements, basics of signs of exposure and mitigation methods, field safety precautions, EDN
monitoring equipment, and appropriate first aid.
The second part is practical training where the user will undertake basic training and familiarisation of
the

equipment including both application and monitoring equipment and processes involved with

EDN fumigation
The third part of the training involves a follow up on the job assessment by an approved EDN
Specialist preferably on a two yearly basis.
In order to use EDN users will be required to pass the theoretical component of the training, and be
deemed competent by an EDN Specialist through assessment of the hands on component on
component. The Distributor and Draslovka will keep training records of all approved EDN handlers in
accordance with HSNOCOP31 ‐ The Control and Safe Use of Fumigants.

Suitable Air Purifying Respirator
Extensive third-part testing has been undertaken by leading manufacturers of air purifying respirators
on the breakthrough times and concentrations of ethanedinitrile.
All service life testing was performed by diluting pure cyanogen gas from a gas cylinder with a
controlled flow of preconditioned air to obtain a steady flow at 20 °C and 70 % R.H. (acc. to EN
14387) and concentrations of cyanogen to be 150 ppm, 500 ppm, 1000 ppm in few cases 5000 ppm.
Flows were 30 L/min for RD40 and bayonet systems and 210 L/min for PAPR systems.
Behind the filters a flame ionization detector was run permanently to follow the breakthrough curves.
The service life tests were stopped once the PEL (permissible exposure limit) of 5 ppm was
exceeded.
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Therefore, based on the data available from Draeger on the breakthrough of Ethanedinitrile the
recommendation is for the use of a standard A2B2 P2 Filter which will provide protection at 50ppm for
over 10 hours of continuous usage. (Source:

th

Draeger Circular Letter, 14

February 2017 see

following sub-appendix 5.1).

Self-Contained Breathing Apparatus Recommendation
Although professional fumigators are trained to avoid areas of high concentration of airborne
fumigants by means of wind direction, aeration direction etc. and therefore merely employ the use of
air purifying respirators for the aeration of enclosed space fumigation, the use of air purifying
respirators for this process is questionable for ANY fumigant. Hence, Draslovka’s recommendation is
for the use of Self-Contained Breathing Apparatus during the aeration process as an added level of
safety to the end user.
As professional fumigators are required to have Self Contained Breathing Apparatus on site for
emergency purposes anyway during fumigation, we do not see this as an arduous change to the
current protocols in place for fumigation.
In saying that there are two phases to aeration:
Aeration Preparation: During the preparation stages of the aeration, i.e. moving around within the
fumigation area, removing water/sand snakes, coordinating personnel and machinery etc. – then an
air purifying respirator can be worn as described above.
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Aeration: Self-Contained Breathing Apparatus should be donned immediately prior to the fumigated
volume being opened, at which point the concentration will be the highest. There should be a
minimum of 2 people who are equipped with Self Contained Breathing Apparatus.

5.4.4 First Aid Details
In accordance with the Material Safety Data Sheet for Ethanedinitrile, the following First Aid
treatments are recommended and applicable for the first responder treatment to an acute exposure to
the substance:
General First Aid Requirements:


Move victim to fresh air.



Call for emergency medical service.



Give artificial respiration if victim is not breathing.



Do not use the mouth-to-mouth method if the victim has ingested or inhaled the substance; give
artificial respiration with the aid of a pocket mask equipped with a one-way valve or other proper
respiratory medical device.



Administer oxygen if breathing is difficult.



Remove and isolate contaminated clothing and shoes.



In case of contact with substance, immediately flush skin or eyes with running water for at least
20 minutes.



In case of contact with liquefied gas, thaw frosted parts with lukewarm water.



In case of burns, immediately cool affected skin for as long as possible with cold water. Do not
remove clothing if adhering to skin.



Keep victim warm and quiet.



Keep victim under observation.



Effects of contact or inhalation may be delayed.



Ensure that medical personnel are aware of the material(s) involved and take precautions to
protect themselves.

Specific First Aid Requirements:
A. Inhalation
Remove exposed person to fresh air. Use the appropriate PPE for your own protection. If not
breathing, ensure airway is clear and commence cardiopulmonary resuscitation (CPR). Avoid mouth
to mouth contact and use e.g. mouth to mask aeration with one-way valve, sacs for artificial lung
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aeration, etc. to exhaust victim’s exhaled air away from rescuer. Commence administration of oxygen
as soon as possible. Administration of oxygen should be maintained until transfer to the care of a
paramedic or doctor.
B. Skin Contact
Although the product cannot be absorbed by the skin in gaseous form, the chance of skin exposure
during application resulting from a vapour leak may result in cold burns to the victim. If this occurs,
immediately remove contaminated clothing. Wash contaminated skin with large quantities of
(preferably lukewarm) water. If poisoning symptoms appear, follow the above instructions for
inhalation exposure.
Contaminated clothing and equipment of victim may pose a risk of contamination and must be placed
in a sealed container and professionally disposed.
C. Eye Contact
In the case of eye irritation, immediately flush eyes with large quantities of water for at least 20
minutes. While flushing, keep eyelids open even by using force.
D. Ingestion
The route of ingestion is not applicable for Ethanedinitrile given that it is a gas at standard
temperature and pressure.
Recommended First Aid Equipment:
1. CPR One-Way Valve Face-Shield
2. Medical Grade Oxygen Kit
3. Standard First Aid Kit
4. Antidote (CYANOKIT™ or equivalent) – only to be administered by qualified personnel
Please note that the required antidote can only be administered by a doctor and has a limited shelflife of 2 years, hence it is recommended that the nearest hospital to the main fumigation areas are
briefed on the use of the substance in the area and that the antidote is stored at the hospital, and that
this is stipulated on any local Emergency Response Management Plans.
Please note however that the antidote is the last resort in terms of treatment, the removal of the victim
from the immediate area and the use of medical grade oxygen will, in nearly all circumstances, be
sufficient to reverse the effects of EDN exposure.

5.5 Fumigation with EDN
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This section describes key activities undertaken during log fumigation. Text italicized below
represents exerts from the regulations Northport has in place for methyl bromide. Note all references
to zones are those prescribed for methyl bromide. All activities including the requirement that all parts
of the process are recorded and records are kept of each process for auditing and invoicing purposes.
These records are audited both by the fumigator’s customers (log exporters) and by Worksafe NZ. At
every stage the protocol requires fumigation staff to check the site for risks and hazards.

5.5.1 Create logs stacks
Logs are moved into the fumigation area using a log mover. Each stack is recorded, mapped and its
target market identified. As mentioned above, logs stacks are built on a dedicated log storage area
and are situated a minimum of 20m from the sea.
Photograph 5.5.1 Unloading logs at the Port of Tauranga

1.8

Each user undertaking fumigation must provide the port authorities (NPL) with a detailed risk

assessment and its health and safety procedures relating to all proposed fumigation operations on the
port. These procedures shall be provided to the NPL Health and Safety (HSE) Manager prior to any
fumigation operation
1.10

Fumigation Emergency Plans are required by each Port User that undertakes fumigation and

shall be submitted to the NPL HSE Manager for review annually. NPL are to be advised of any
change to emergency plans as they are made. Any emergency or incident that occurs involving any
part of the fumigation operations must be reported to NPL immediately.
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1.12

All fumigation shall be documented and the records made available to NPL and any

Regulatory Authorities upon request. Documentation relating to all fumigation operations in progress
is to be immediately available and all other documentation within reasonable time during work hours.
Information is to include but is not limited to:
•Notification of intended Fumigation
•Fumigant Safety Data Sheet
•Notification of Completion of Fumigation
•Risk and monitored safety zone results

2 All product being fumigated shall be arranged and managed so that minimum buffer zones for
occupational and non-occupational bystanders are complied with as detailed in the EPA Decision
(in the case of methyl bromide this is HRC08002). Despite minimum distances described within
this document and that of legislation, fumigation should be carried out as far away from areas
occupied by personnel, buildings, parking and toilet areas as possible.

5.5.2 Prepare stack for fumigation
The stack is checked by the fumigation crew to ensure the stack is well formed and any protruding
wood removed. The tarpaulin is checked to ensure there are no holes and it is pulled over the logs
stack using a specially modified tractor and winch.
Photograph 5.5.2. Laying tubing for delivery of the fumigant along the stack before covering
with tarpaulin

The tubing used to deliver the EDN into the stack is put in place and then the tarpaulin is secured
using water snakes. Fumigation does not proceed if the wind is above 25 km per hour.
Photograph 5.5.3 Team covering a log stack at the port of Tauranga.
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Fumigation Area
3.1 Fumigation area- The goods under fumigation must always be covered and made gas-tight. No
one should enter this area during the fumigation period except in a serious emergency (fire) and then
only with the agreement of the Approved Handler in charge of the fumigation. In such circumstances,
suitable personal protective equipment, including - Respiratory Protection Equipment which must be
worn.
3.2 Risk area - A 5 metre risk area will be placed around the fumigation area; only fumigation staff are
permitted within this area whilst goods are under fumigation.
3.3 Monitored Safety Zone - 15 metres from the edge of the risk area shall be in place throughout the
fumigation. This area will be monitored using gas detection equipment by a person trained and
approved to use such equipment.
3.5 Working within Buffer Zone
• Only when the buffer zone has been gas tested to ensure that it is safe to enter are port users
permitted entry.
• Log loader and truck drivers and other port users are not permitted within 5 m of the end of any log
row under fumigation.
• Log handling and loading crews must keep at least two log rows clear of any log row under
fumigation.
• During ventilation the buffer zone will be monitored and confirmed safe before port users are
permitted access.
• Any port user, including Northport Ltd staff, asked to leave a buffer zone by the Approved Handler
undertaking fumigation must do so.
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3.6 The Approved Handler in control of fumigation operations may be required to extend the distance
to which the buffer zone applies, given wind speed and direction.
3.7 Fumigation is only permitted to proceed when all required risk/safety controls and buffer zones are
established and can be maintained during the fumigation process; this includes road ways and over
water.
3.8 Fumigation Traffic Management Plan - if any fumigation area or buffer zone extends into a
roadway, the area is to be restricted using the NPL Traffic Management Procedures throughout the
fumigation process.
3.9 If a buffer zone extends over water, monitoring is to be from the closest point of land.
Monitoring
4.1 Fumigators are to have in place a monitoring protocol that describes their ambient air monitoring
methods including the selection of monitoring locations at the boundary of buffer zones.
4.2 All monitoring shall be undertaken with equipment recommended and calibrated, for the fumigant
being used. The Approved Handler must ensure that all those who use monitoring equipment are fully
trained in its correct use.
4.3 The Approved Handler must ensure that the fumigation space is monitored for a sufficient period
after the introduction of the fumigant to ensure that there is no leakage of fumigant.
4.4 The Approved Handler will, and Northport may, monitor fumigant levels at the outer edge of the
monitored safety zone to ensure that the levels are not above the WES and present no risk to Port
Users who may enter or work in the buffer zone.
4.5 The Approved Handler is responsible for monitoring the boundary of the buffer zone and reporting
the results to the NPL HSE Manager.
4.6 Meteorological data should be considered and reviewed to assess such issues as the current and
forecasted wind direction and speed.
Notification of Fumigation
5.1 The Approved Handler shall notify Northport Port Services by email 24-hours prior to fumigation
occurring (fumigation@northport.co.nz.). This email is a block e-mail to all identified relevant parties
operating within the Port, and includes the local Fire Service, as required under ERMA HRC08002.
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5.2 As a result of an isolated event or if the fumigation is urgent due to revised shipping schedules or
for a reason(s) relating to public health or bio-security the period of notification may be less, ,.
5.3 It is the Approved Handler’s responsibility to ensure information has been provided to Northport
Port Services to assist in advising other port users as to the fumigation location, access restrictions
and changes to traffic management associated with the fumigation operation.
5.4 Accidental releases of any fumigant within the Port is to be notified to Northport Port Services
immediately by the Approved Handler controlling that fumigant. They are to advise of the amount of
the release, location, potential risk and actions required by Port Users relating to maintaining their
safety. A written notification which includes an investigation into the release is to be provided to
Northport Ltd within 7 days of the release.

5.5.3 Apply EDN
As mentioned above, apart from removing the need to heat EDN all other parts of this process are
identical to methyl bromide fumigation. Taking into account the stack size and potentially the
destination market for the logs, the fumigator will calculate the EDN required. Signage and monitors
are placed around the stack to be fumigated. The monitors will be set to trigger an alarm at 5 ppm.
Fumigators dress in protective gear and once the site is rechecked to ensure the area is free of other
port workers. EDN is applied by placing the cylinder on a set of scales, opening the valve and then
shutting it once the required weight has been achieved (i.e. the calculated quantity is applied to
achieve the required dosage). Fumigators will monitor free EDN levels around the stack and will not
leave the site until they are satisfied that free EDN levels are at a level which does not cause concern
(5 ppm).
Each stack being fumigated has signage in place and is logged on the port plan.
Signage
6.1 Prior to applying methyl bromide the Approved Handler must ensure that the specific signage
required to fumigate is available, in place, and able to be clearly read from an appropriate distance
(10m).
6.2 The Approved Handler shall ensure that no other port user enters the monitored safety zone until
it is deemed safe to do so. Signage must be provided to clearly denote the safety status of the
monitored safety area and when it is safe for port users to enter.
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Photograph 5.5.3 Tarpaulin covered stack secured by water snake with fumigation signage in
place.

6.3 The Approved Handler must ensure warning notices are in place at the boundary of the risk area
that state:
• that the product is under fumigation
•the fumigant used
• the fumigant hazard classifications
• the person in charge of the fumigation
• contact telephone number for person in charge
• the date fumigant applied
• emergency services telephone number.
6.4 Once fumigation is completed and monitoring confirms the fact no fumigants remains at that
location a notice is required to be affixed to the cargo stating the date fumigation was completed and
that the cargo is now safe to handle.
Fumigation of logs
9.2 There must be a gap of at least 1 metre around each row to be fumigated to ensure;
• the safety of the fumigators
• that the covers can be secured to contain and prevent an uncontrolled discharge of fumigant
9.3 For the protection of the covering team, when a row is being covered two rows either side of the
row being covered are out of bounds to log loaders.
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9.4 Covering and/or uncovering should not take place if the wind speed makes working hazardous.
This is usually above 25knots of wind. However it is the responsibility of the approved handler to
ensure all safety measures are adhered to when managing this process, including wind speed.
9.5 During the application of the fumigant, whilst the row is under cover, and during ventilation, the
risk area and monitored safety zone is to be managed and monitored as per these procedures.
9.6 Wind direction is to be ascertained and adjustments made to the safety area and buffer zones to
ensure the safety of occupational and non-operational bystanders.
9.7 Once the row has been fully vented it is marked as being “available” with candy striped tape
stapled down the side of the logs and the front of the row is either spray marked with the word
“FUMOD” or a candy striped tape cross affixed.
9.8 On completion of the fumigation and venting, the technician in charge will advise Northport Port
Services and the marshalling company that the fumigation has been completed and the area is now
safe to enter.

5.5.4 Aeration
Wearing appropriate PPE, the technicians retrieve monitoring equipment and check that temperature
minimums are above those required.
Photograph 5.5.4 PPE as per Draslovka recommendations

Once the site has been inspected and declared free of port workers and the monitors checked to
ensure they are working, the tarpaulin is removed using the modified tractor and winch to remove and
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roll up the tarpaulin. Throughout tarpaulin removal the levels of EDN are monitored and if levels are
increasing too quickly the rate of tarpaulin removal will be slowed or stopped until levels fall to an
acceptable level.
The site is then monitored until the free EDN level at 5 metres from the stack is less than 2.7 ppm. At
that stage the full-face air purifying respirators can be removed, signage changed and the tape put in
place to show the fumigation is complete.
Ventilation and clearance
7.1 As far as practicable venting of gas shall be done at times when there are fewer port users at the
facility.
7.2

Similar Buffer Zones created for the application of fumigants are to be reinstated during the

venting process.
7.3 in areas that could potentially have occupational bystanders entering buffer zones, restrictions
are to be in place to restrict entry until such times as monitoring confirms workplace exposure
standards are not being exceeded after the fumigant release process
7.4 All port users will be sent a “Notice of Completion” via the block email:
(fumigation@northport.co.nz) to advise completion of rows to be fumigated shall not exceed
acceptable safety parameters so as to ensure;
• the safety of the fumigators
• that the covers can be secured to prevent uncontrolled discharge of fumigant
• the amount of fumigant is such that a controlled release can be achieved.

5.5.5 Load logs on ship
EDN levels around and inside the stack are checked before loading commences. EDN levels must be
less than 5 ppm.

5.5.6 Fumigation on board a ship
The Montreal Protocol and the EPA require users of methyl bromide to seek and when available to
use alternative to methyl bromide. If EDN is to completely replace methyl bromide in New Zealand,
the forest industry (and stakeholders) will want EDN to be available for the fumigation of ship holds as
well as log stacks. India only allows methyl bromide treatment. Logs destined for India are loaded into
Appendix 5 Use

Page 68

ship holds and are treated prior to the ships leaving port. The process, monitoring steps and safety is
effectively the same as that used for log stacks. The significant difference in the case of methyl
bromide use on ships being that the buffer increases to 100m (as opposed to 50 m for log stacks).
Ship hold specific steps include:


A pre-ship inspection to ensure the ship is suitable for fumigation (i.e. it can be safely
sealed). Before fumigation the scuppers or drains which allow water to escape from the hatch
comings are closed.



Logs are loaded, the hatches are closed and tubing to carry the gas into the holds is put in
place. The ship’s crew (except for a couple of essential staff are asked to leave and the
appropriate signage put in place).



The quantity of EDN is calculated and EDN applied. Ship holds vary between 1 to 4 times the
3

3

sizes of the largest log stacks (i.e. 700m to 2800 m ).


Aeration is undertaken at the end of the fumigation period when the fumigation team under
the direction of the approved handler (and clothed in the appropriate protective gear) will open
the hatches of the ship’s holds. This is carried out slowly and in several stages until all
fumigated holds are fully open. Monitoring is undertaken throughout the process to control the
rate of release into the air. Depending on the ship, the holds will either be left to ventilate or if
the ship has mechanical ventilation, this may be turned on towards the end of the period to
hasten the process.



Monitoring will continue until the EDN level in the headspace of the hold falls to 5 ppm.

Fumigation of Logs in ships’ holds (ex-Northport’s document)
10.1 Sufficient numbers of ship’s crew, necessary to maintain the ship in a safe condition, are to
remain on board during the fumigation process.
10.2 The Approved Handler shall ensure that, prior to applying fumigant to the holds; the ship’s crew
have run two additional mooring lines (1 forward and 1 aft) that are secured on the ships bitts. Three
ship safety signs (see 6.5) must be placed on the seaward side of the vessel, evenly spaced along
the length of the vessel. The vessel must be flying the required signal flags indicating fumigation (see
6.6).
10.3 Where any vessel is berthed ahead or astern of a ship being fumigated, the Approved Handler
shall ensure the master(s) of the vessel(s) and the stevedoring/ marshalling company(s) working that
vessel(s) are notified that an adjacent ship is to undergo fumigation. This may be done either directly,
or via the ship’s agent, and must provide all relevant information regarding fumigation safety.
10.4 The Approved Handler shall also ensure that the local agent and master of the ship undergoing
fumigation are aware of these site procedures by providing a “Statement of Pre-Fumigation Notice of
Compliance”.
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10.5 The fumigation watchman shall remain within the immediate area of the ship’s gangway at all
times to ensure that there is no unauthorised access to the ship.
10.6 Where the buffer zone extends over water, the Approved Handler and NPL must take all
practicable steps to ensure that non-occupational bystanders do not enter the buffer zone or are
moved out of the buffer zone as soon as practicable.
10.7 Before venting operations commence, the Approved Handler shall ensure all unauthorised
people are clear of the surrounding area (including seaward sides) and notify Stevedores and
marshallers working adjacent vessels of the intent to ventilate
.10.8 Where a vessel on Berth MP 1 may have a hold that is located within 100 metres of a landside
public access area then the EPA Approved Code of Practice – Fumigation at Northport (Marsden
Point) HSNOCOP 52 must be followed.
10.9 At the completion of the hold fumigation, the Approved Handler will advise NPL, the ship’s
master, and the Stevedoring company by supplying a copy of the “Certificate of Gas Clearance”; a
copy of which is to be posted at the bottom of the ship’s gangway.
A vessel berthed on Berth MP1 may have a hold that is located within 100 metres of a landside
public access area. In these circumstances the following are to be undertaken.
5.2.1

Each hold on the ship must be located at least 50 meters from the landside public access

area.
5.2.2

Each hold that is positioned less than 100 meters from the public access area is to be vented

sequentially, that is, one at a time.
5.2.3

No other holds on the ship are to be vented concurrently with the holds that are less than 100

metres from the public access area.
5.2.4

Monitoring at the boundary of the 100 metre buffer zone is to be undertaken in accordance

with the Environmental Risk Management Decision HRC08002.
5.2.5

The quantity of methyl bromide applied to each of the holds that are within 100 metres of the

landside public access area must be less than 1000 kg.
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Sub appendix 5.1 Phytosanitary Treatments for Logs
exported from New Zealand

5.1.1 The need for Phytosanitary Treatments
Exports of logs are governed by phytosanitary and other trade agreements between the governments
of importing countries and New Zealand’s government. MPI negotiates agreements for market
access. Phytosanitary agreements are intended to mitigate the risk of quarantine pests identified by
the importing country arriving from New Zealand and establishing in those markets. A number of
elements need to be considered when negotiating phytosanitary treatments.
MPI is the competent authority responsible for negotiating technical / phytosanitary market access
issues with its counterpart National Plant Protection Organisations (NPPOs), supported by the
Ministry of Foreign Affairs and Trade (MFAT). MFAT is the Government’s principal adviser and
negotiator on foreign and trade policy issues. MFAT conducts the New Zealand Government’s
business with foreign governments and international organisations, including the World Trade
Organisation.

5.1.1.1.

Increasing phytosanitary requirements of importing countries

Over the past decade many of our developing markets have developed a greater anxiety about
potential threats that biosecurity incursions pose to their domestic environments. Data requests to
MPI to support new and current import protocol requirements are becoming common place. In recent
years South East Asian trading partners, have asked MPI for detailed pest risk analysis for
established horticultural trade.

5.1.1.2.

New Zealand’s integrity

For over 30 years New Zealand has had a reputation as a reliable exporter of top quality, safe,
primary produce. Incidents over the past several years have brought the integrity of our primary
industry products and our reliability into question and embarrassed the government. Examples include
Fonterra’s potentially contaminated whey protein concentrate, labelling problems in the meat industry,
fungal diseases in apples, E.coli issues in milk powders and more recently fungal spores on kiwifruit.
Sub Appendix 5.1 Phytosanitary treatments

Page 71

These concerns have further increased the importance of New Zealand supplying reliably pest-free
export forest products supported with robust phytosanitary treatments.

5.1.2 The Phytosanitary Tool Box
Current approved phytosanitary measures for export logs include the use of methyl bromide,
phosphine and debarking.

5.1.2 1. Developing sustainable tools for the phytosanitary treatments
Operating at the sharp end of the export supply chain, log exporters are very aware of the challenges
facing them daily. Log exporters work closely with their suppliers, service providers including
marshallers, agents and fumigators to ensure the supply chain (through to the importer) operates
seamlessly. They require efficient, pragmatic and economically viable options to meet the importing
country phytosanitary requirements.
Log exporters are very aware that the value of the forest estate is directly related to having
uninterrupted access to export markets. Log exporters encourage forest owners to invest in research
to ensure robust data on phytosanitary treatments is available to develop and maintain market access
for export logs and other forest products. The industry has acknowledged the importance of finding
suitable phytosanitary treatments by supporting STIMBR (see a description in Appendix 1 section
1.5).

5.1.2.2 Current phytosanitary treatments
The following passage provides a high level description of each treatment (i.e. Methyl bromide and
phosphine) and of debarking which is a risk reduction measure.
i.

Methyl bromide
o

Methyl bromide is an effective fumigant due to its relatively low boiling point (3.6 C). It is efficacious
against a wide range of insects and their life stages. When used against insects, methyl bromide
appears to have a toxic effect on the nervous system. It has a long history of use for treating a wide
range of products.
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Fumigation with methyl bromide is not permitted when ships are at sea. Fumigation may occur subject
to necessary approvals being met while vessels are berthed or at anchor.
3

Treatment of logs using methyl bromide costs ranges from NZ$2.00-4.00 per m . The current methyl
bromide treatment schedules for logs are given in Table 5.1.2 below:
Table 5.1.2 Methyl bromide treatment schedules for logs
Market

Rate of Methyl bromide

China

80 g/m for 16 hrs at ³ 15°C,

3

3

120 g/m for 16 hrs at 15°C.

Conditions/ comment
Barked logs may be fumigated :
Before loading (within 36 / 72 hours) of loading
In ships hold
Above deck cargo as covered stacks
Fumigated logs must remain segregated from
untreated logs.
Debarked logs may be carried with untreated logs.
De barked logs do not need to be fumigated

India

3

48 g/m for 24 hrs at 21°C +

All logs must be fumigated with methyl bromide

3

56 g/m for 24 hrs at 16-20° C
3

64 g/m for 24 hrs at 11-15°C
3

72 g/m for 24 hrs at 10-11° C
Korea

Fumigation on arrival carried out by local fumigator
at customers cost

Japan

Fumigation on arrival carried out by local fumigator
at customers cost

Methyl bromide is an ozone-depleting substance subject to the provisions of the United Nations’
Montreal Protocol. In Zealand the Environmental Protection Authority has determined that no methyl
bromide emissions will be allowed on completion of fumigation beyond 2020. New Zealand log
exporters use over 95% of the methyl bromide consumed in New Zealand and are reliant on methyl
bromide fumigation for access to significant markets. Although MPI believes that the continued use of
methyl bromide for phytosanitary purposes beyond 2020 is likely, concerned communities
internationally and in New Zealand have different agendas. The Bay of Plenty Regional Council when
renewing Genera’s resource consent in 2015 imposed usage criteria requiring the early progressive
introduction of technologies to reduce emissions. These requirements exceed those mandated by the
EPA.
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ii.

Phosphine

Phosphine is the most widely used fumigant for treating export logs in New Zealand. The use of
phosphine, in-transit, was granted an experimental use permit by the General Administration of
Quality Supervision, Inspection and Quarantine of the People's Republic of China (AQSIQ) in 2001.
Phosphine is a slow-acting fumigant which requires 240h fumigation to ensure efficacy. Phosphine
efficacy is time dependant rather than concentration dependent as is the case with most methyl
bromide and a number of other fumigants.
The use of phosphine as an in-transit fumigation is unique as it is allowed by the International
Maritime Fumigation Organisation (IMFO) Code of Practice (COP) for use while ships are making
1

passage . Phosphine has been used for many years to fumigate grains and pulses in transit.
3

The cost of fumigating logs (in-hold, in-transit) with phosphine is about NZ$1.00 per m .
In-hold phosphine concentration of at least 200 parts per million must be maintained for no less than
240 hours. In order to provide confidence that the required treatments parameters i.e. 200ppm for 240
hours are being met STIMBR has identified suitable technologies for monitoring phosphine
concentrations for audit purposes in-transit. A monitoring programme is currently underway in which
phosphine levels, are being monitored through-out the fumigation period on twelve voyages spread
over four seasons. When completed, the data set will be made available to MPI.
The following health and safety considerations must be taken into account when using phosphine.


Potential for fire or explosion after application
Phosphine gas may auto-ignite in the presence of oxygen at >18,000ppm. This risk is
addressed by containing the aluminium phosphide tablets in Zyrtec blankets that are hung
vertically to provide a high surface area for gas dissipation.



Disposal of residue
The residue remaining after fumigation is mostly aluminium hydroxide. However, any potential
aluminium phosphide must be neutralised (in water) to ensure all phosphide gas has been
liberated and this process results in a solution of aluminium hydroxide. Disposal of aluminium
hydroxide residue is an emerging problem now that China is demanding that waste is
returned to the country of origin.



Hatch covers and seals
The use of phosphine requires that ship holds must be in good condition, well-sealed, and the
configuration of the ship must be such that there is no opportunity for gas to leak into those
parts of the ship crew members may be required to access during the voyage. Wear or

1 IMO – the International Maritime Organization – is the United Nations specialized agency with responsibility for
the safety and security of shipping and the prevention of marine pollution by ships. IMO is the global standardsetting authority for the safety, security and environmental performance of international shipping. Its main role is
to create a regulatory framework for the shipping industry that is fair and effective, universally adopted and
universally implemented.
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damage to hatch seals is an ongoing issue and all hatch covers and holds must be inspected
for leaks before phosphine fumigation can be initiated.


Crew safety
Situations where crew accommodation is immediately adjacent to the ship holds or ships
where there are poor seals on the hatches are safety issues for the ship crews. Ships that do
not effectively isolate holder’s under-going fumigation are not considered suitable for
phosphine fumigation.

iii.

Treatment on arrival at destination

Japan and Korea both require methyl bromide treatment on arrival. The treatment is carried out by
local fumigation contractors on instruction of the importers at each of the ports. The importers pay for
the treatment.

iv.

Debarking – a risk reduction measure

Debarking - the physical removal of bark from logs - is a risk reduction measure approved by China.
China requires a maximum bark allowance of 5% on any individual log and 2% on any batch of logs.
India does not permit debarking.
Debarking may occur at any point in the supply chain. There are however; a number of issues
regarding this technology, particularly if its use is increased widely. These issues include additional
handling costs and bark disposal, coupled with possible impacts on the value of higher quality logs
used for veneer and lumber manufacture.
It should be noted that not all logs can be debarked due to their configuration restricting the sale of
only certain grades of logs in the market. Noise emissions and discharges of waste materials (dust
and wood particles) to air and to water will need to be identified and acceptable mitigation measures
developed. Current capacity constraints and consent issues regarding increased debarking capacity
are issues.
While current practice is to debark logs in stationary debarkers either at log yards or on the port
facilities in forest debarking (using harvesting heads) are being developed. Possible uses for large
volumes of additional bark from increased debarking are speculative, would come at a cost and
require research.
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5.1.3 Market Access Negotiations
International trade is facilitated by the WTO arrangements. This is not just about opening markets, but
also in some circumstances its rules support maintaining trade barriers — for example, to protect
consumers or prevent the spread of pests from none country to another.
At its heart are the WTO agreements, negotiated and signed by the bulk of the world’s trading
nations. These documents provide the legal ground rules for international commerce. They are
essentially contracts, binding governments to keep their trade policies within agreed limits. Although
negotiated and signed by governments, the goal is to help producers of goods and services,
exporters, and importers conduct their business, while allowing governments to meet social and
environmental objectives.
The system’s overriding purpose is to help trade flow as freely as possible — so long as there are no
undesirable side effects — because this is important for economic development and well-being. That
partly means removing obstacles. It also means ensuring that individuals, companies and
governments know what the trade rules are around the world, and giving them the confidence that
there will be no sudden changes of policy. In other words, the rules have to be ‘transparent’ and
predictable.
The SPS agreement which influences the way that countries can negotiate trade for plant products is
based on three basic principles:


National sovereignty- “Members have the right to take SPS measures necessary for the
protection of human, animal or plant life or health, provided that such measures are not
inconsistent with the provisions of the Agreement”



Necessity, and scientific basis – Trade can only be restricted to the extent necessary to
maintain countries sovereignty. All arrangements must be based on scientific principles and
any restrictions can only be maintained if the science justifies them.



Non-discrimination - no country can require different arrangements for goods from different
countries unless there is a valid reason and the conditions for imported goods must be the
same as those for domestically produced goods of locally produced goods.

As a consequence when New Zealand seeks access for new products or wishes to change the import
requirements for an existing product it must be founded on strong research results.
Agreement and approval to make any changes to existing treatment schedules or to add a new
phytosanitary treatment for export logs requires a thorough knowledge of the factors influencing the
treatment i.e. concentration, fumigation time and fumigation temperature and efficacy of the treatment
concerned. Research to develop phytosanitary treatments and systems is guided by standards
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determined by the International Plant Protection Convention (IPPC). MPI uses the data generated
from such research to negotiate changes / acceptance with our trading partners through their NPPOs.
Negotiating change can be a protracted process requiring as much as 2-4 years for the competent
authority to negotiate technical acceptance. In market officials will undertake a thorough analysis of
the research findings and seek to be reassured that the new treatment can control all of the pests of
concern. In the case of EDN; STIMBR and MPI are keen to progress the first stages of the market
negotiations in early 2018 once EDN is registered by the EPA. MPI is targeting provision of the full
efficacy data set for EDN on logs in mid-2018 to China to be followed later to India.
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Circular Letter

Dräger X-plore®
Filter Series

Using the Dräger filter series against cyanogen
Dear Ladies and Gentlemen,
We´re pleased to announce that some of our filters are able to protect users against cyanogen.

All service life testing have been performed by diluting pure cyanogen gas from a gas cylinder with a
controlled flow of preconditioned air to obtain a challenging flow of 20 °C and 70 % r.H. (acc. to EN 14387)
and concentrations of cyanogen to be 150 ppm, 500 ppm, 1000 ppm in few cases 5000 ppm. Flows were
30 L/min for RD40 and bayonet systems and 210 L/min for PAPR systems.
Behind the filters a flame ionization detector was run permanently to follow the breakthrough curves. The
service life tests were stopped once the PEL of 5 ppm was exceeded.
Service life for lower concentrations than 150 ppm have been extrapolated, as dosing of the appropriate
amounts of cyanogen lead to temporary instable concentrations in the challenging flow.
All data are derived from standardized test conditions and might differ in real application.
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Appendix 6. Toxicology and HSNO hazard classifications
of the formulated substance

6.1 Classification
The following classification has been determined for the product EDN which containing at a minimum
950 g/kg ethanedinitrile as a compressed gas.

Hazard Class/Subclass

Classification

Class 2, 3 & 4 Flammability

2.1.1 A

Class 5 Oxidisers/Organic Peroxides

No

Subclass 8.1 Metallic corrosiveness

No

Subclass 6.1 Acute toxicity (oral)

NA

Subclass 6.1Acute toxicity (dermal)

No

Subclass 6.1 Acute toxicity (inhalation)

6.1B

Subclass 6.1 Aspiration hazard

No

Subclass 6.3/8.2 Skin irritancy/corrosion

No

Subclass 6.4/8.3 Eye irritancy/corrosion

No

Subclass 6.5A Respiratory sensitisation

No

Subclass 6.5B Contact sensitisation

No

Subclass 6.6 Mutagenicity

No

Subclass 6.7 Carcinogenicity

No

Subclass 6.8 Reproductive or developmental toxicity (known, presumed or suspected)

No

Subclass 6.8 Reproductive or developmental toxicity (via lactation)

No

Subclass 6.9 Target organ systemic toxicity

1

No

Subclass 9.1 Aquatic ecotoxicity

9.1A

Subclass 9.2 Soil ecotoxicity

No

Subclass 9.3 Terrestrial vertebrate ecotoxicity

NA

Subclass 9.4 Terrestrial invertebrate ecotoxicity

NA

1

identify classification for single and/or repeat dose target organ toxicity for oral, dermal or inhalation routes
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EDN has also been classified under the EU GHS classification as






Flam. Gas
Liq. Gas;
Acute Tox.
Aquatic Acute
Aquatic Chronic

1;
2;
1;
1;

H220
H280
H330
H400
H410

This appendix is supported by a dossier prepared by Draslovka that forms part of the application for
registration in the European Union. As the dossier has not yet been reviewed by EU authorities it
cannot be placed in a public space, as doing so contravenes the requirements of the EU registration
process. The EU dossier has been made available to the NZ EPA in confidence. Please note that all
studies referred to in this appendix are present in the EU dossier.
The primary data used for the classification is presented in the text below. In all cases information is
presented first on research undertaken with ethanedinitrile and then other related substances.
Additional information from research into the effect of other cyanides is presented to provide
additional insight, since in all cases the prime effect on the body is due to the effect of the cyanide ion.

Breakdown / decomposition of ethanedinitrile (EDN) and hydrogen cyanide
(HCN)
The EPA asked that Draslovka provide an explanation of whether or not there are any
risks from HCN. The following explanation was provided.

Overview
EDN is a stable molecule and can only have an effect on living things if it comes into contact
with water. EDN has a strong affinity at a molecular level for liquid water and rapidly reacts
to form HCN which then breaks down to release CNO, O, and NO. Note while EDN
chemically has a strong affinity for water on a physical basis it does not easily enter water
bodies (environmental fate modelling calculates that only 0.004% of atmospheric EDN will
enter a water body)
In the atmosphere The EDN breakdown process is very slow (half- life of 98 days in
sunlight). EDN’s high volatility ensures that it disperse quickly and so at the time of
decomposition the concentration is below levels that can present a risk to living things i.e.
EDN released from under the tarpaulin (fumigation cover) is very stable and moves rapidly
away from the fumigation. Consequently with increasing distance from the fumigation stack
and time EDN will not cause harm.
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It is noted that EDN breaks down to form 2 HCN molecules but as described above EDN
breaks down very slowly so concentrations of HCN cannot rise to harmful levels.
Under the tarpaulin
The C2N2 molecule has a nonpolar character with high affinity to the nonpolar surface of
wood and wood products so it undergoes a very fast process of adsorption which is
accelerated in the presence of the water that is naturally present in the wood. The following
reactions (the dominant breakdown pathway) occur very quickly in contact with the water
present in the wood. These results in the formation of CN- which either acts as a fumigant
by being taken into living cells or breaks down in the pathway described below.

OCN

-

O2
NC CN

-

OCN + CN
H2 O

-

+ 2H
2-

+

CO 3 + 2H

+

HCN is present at the start of fumigation as a very small impurity in the product (less than
0.9%) HCN level is constant within fumigation time
What has been supported by trials conducted by Hall 2014 which measured no increase in
the level of HCN during fumigation with EDN?
At the end of the fumigation the EDN and HCN levels under the tarpaulin are very low. 2 As
noted above due to the high volatility of the individual molecules of both chemical molecules
disperse very quickly away from the fumigation stack diluting to concentrations well below
levels that will cause harm
Based on the breakdown pathway described above no EDN desorption of any significance is
expected from the wood post ventilation.

Collated exerts from the EDN application describing the breakdown of EDN
and so the potential for HCN to be released

2

Adjusted for the 50% loading under the tarpaulin concentrations after 20 hours re 3 gm/ m3 and after 24 hours
3
1.5 gm/m
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Section 6.2.1 Mode of action and toxic kinetic
Ethanedinitrile (C2N2) has the same mode of action as other cyanide based compounds and
nitriles such as hydrogen cyanide (HCN) or acetonitrile (CH3CN). Both cyanides and nitriles
consist of a CN functional group in their chemical structure and are toxic when they release
the CN- anion.

Therefore, these molecules all have a similar mode of toxicity, i.e. the

cyanide ions bind to the iron atom of the enzyme cytochrome c oxidase in the mitochondrial
membrane in the mitochondria of cells. The binding of cyanide to this cytochrome prevents
transport of electrons from cytochrome c oxidase to oxygen.

This prevents the use of

oxygen within the body’s cells leading to asphyxiation on cellular level and cell death. This
mode of action can lead to shutdown of vital organs and death, but only after exposure to
acutely toxic concentrations of such compounds. People are already exposed to cyanide
based compounds via a number of sources, e.g. smoke from fires and engine combustion,
mining, as well as in food such as apricots, almonds or cassava.
Nevertheless, it is important to keep in mind that while the mode of action of these
compounds is similar (i.e. once CN- is in blood stream they will act similarly from a
toxicological point of view), they are very different compounds due to their very different
physical and chemical characteristics.

For example, ethanedinitrile is gas, HCN and

acetonitrile are liquids and sodium cyanide is solid.

The main route of exposure to

ethanedinitrile as a fumigant gas will be by the inhalation route. Other exposure routes e.g.
oral and skin contact are negligible in comparison, due to ethanedinitrile not penetrating
skin3 and impossibility of oral exposure to gas.
Ethanedinitrile has relatively high solubility in water, at a molecular levels, and will dissolve
and be absorbed within lungs upon inhalation. Absorption of ethanedinitrile occurs rapidly
through the lungs where it passes directly into the circulatory system.
In the presence of water ethanedinitrile breaks down into the cyanide ion (CN-1) and cyanate
(OCN-1) ion. Although the cyanide ion is highly toxic, it is detoxified rapidly inside the body.
The major route of metabolism for cyanides in mammals is detoxification in the liver by the
enzyme rhodanase, forming thiocyanate. Thiocyanate is excreted through urine with half-life
values of between 4 hours and 2.7 days. Cyanide has not been shown to accumulate in the
blood or tissues. Diagram 6.1 summarizes the ethanedinitrile metabolic pathways. Cyanate
(HCNO) is included in the breakdown of CN- thus it does not present a hazard that is not
already included in the HCN toxic kinetic.
Diagram 6.1 Basic process involved in the metabolism of cyanide
CN-CN + H2O
3

HCNO + HCN

McNerrney at al. 1960)
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6.3.1 Fate in the environment and possible concentrations in the environment
Ethanedinitrile will only be used in industrial situations such as ports, and possibly timber
treatment sites; away from environmentally sensitive areas. The exposure of the wider
environment, and particularly any sensitive areas will likely be minimal or negligible, i.e.
exposure to aqueous and terrestrial habitats is not expected to be significant given the
volatile nature of fumigants and location of treatments.
Although ethanedinitrile is expected to be released to the atmosphere following use, the use
will be sporadic and rarely if ever conducted over significant areas at any one time. The
actual concentration at any point of time will depend on the local conditions affecting
dispersal (direction and velocity of wind, vertical temperature gradient, terrain configuration,
surrounding buildings, etc.).
The escape of ethanedinitrile to the environment during the fumigation process is minimized
by the use of the low permeability tarpaulin.

Also, the amount of ethanedinitrile to be

released to the environment should be significantly lower due to the tendency of
ethanedinitrile molecules to be adsorbed within the treated commodity.
After removing of the tarpaulin, in the aeration phase, free ethanedinitrile is expected to
spread rapidly in the atmosphere and be diluted in the air so its concentration will be kept
under the detection limit as indicated in Hall et al 20164. Only a limited amount of the
adsorbed ethanedinitrile will be released which will be diluted immediately in the surrounding
environment; consequently, no area of high concentration is expected during the aeration
4

Fumigation monitoring – Fumigas EDN™ commercial log trial to determine ethanedinitrile emissions 2016 Hall
M, Adlam A, Najar-Rodriguez A, Zeng F, Hall A
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phase.
An environmental fate modelling study was prepared using model EQC (Equilibrium
Criterion) This model uses chemical-physical properties to quantify a chemical‘s behaviour in
an evaluative environment. It is useful for establishing the general features of a new or
existing chemical‘s behaviour, .i.e. the media into which the chemical will tend to partition,
the primary loss mechanism and its tendency for intermedia transport.5
In Diagram 6.3.1, the diagram shows the partitioning of ethanedinitrile in air, soil, water and
sediment, when emission of 3000t/year ethanedinitrile is produced (Draslovka’s total global
production). In this diagram you can see, that most of ethanedinitrile (almost 100%) remains
in air and only minor amount is transported to water, soil or sediment.

The amount

distributed into soil is 0.0048% and for water it is 0.000125
Diagram 6.3.1 Fate of ethanedinitrile in the environment

%. According to this model, respective concentrations for 3000t/year will be 0.0000007ng/g
solids and concentration in water will be 0.0002 ng/L. These concentrations are negligible
compared to toxic concentrations of ethanedinitrile for fish or algae (toxic concentrations are
more than 1ug/L).
Ethanedinitrile is reactive and does not persist in the environment unchanged. The most

5

Use Of EQC Model For Investigation Of Environmental Fate And Tranport Of Ethanedinitrile (Edn) To Various
Environmental Compartments
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common degradation pathway is the hydrolysis in the atmosphere to yield one molecule of
hydrogen cyanide and one molecule cyanic acid (HOCN).6 Ethanedinitrile can also react with
hydroxyl radicals in the atmosphere but the reaction is extremely slow. The amount of
ethanedinitrile that can be potentially produced for fumigation is maximally 3000t/year (the
capacity of Draslovka) and such amount should not change the HCN concentration globally
as HCN is produced from different other natural and industrial sources (approximately
hundreds of millions of tons annually).
CN-CN + H2O

HCNO + HCN

Though the cyanide ion can react with ozone layer, most of the cyanide in HCN reacts with
O2 molecule in the atmosphere to produce either cyanate ion as an oxidized product or
cleavage products; namely, CO and NO. Therefore, unlike methyl bromide, ethanedinitrile is
not expected to cause any significant ozone loss.
CN + O2

CNO + O

CN + O2

CO + NO

Both ethanedinitrile and hydrogen cyanide are not listed as gases with global warming
potential according to IPCC report (IPCC 2013).
Ex Appendix 7.2 Risk associated with ethanedinitrile during ventilation
Breakdown of the ethanedinitrile during the fumigation: Most of the ethanedinitrile
applied is expected to be adsorbed into timber and logs during fumigation.

During a

fumigation with EDN the ethanedinitrile concentration drops down with time so that from an
initial dose rate of 150 g/m3 after 24 hours the measured concentration is 1.5 g/m 3.( Brierley
2017). Hall 2014 has shown in a laboratory trial that there is no desorption of EDN after 1.5
hour’s aeration following log fumigation.

However, it is important to know the fate of

ethanedinitrile in the log stack to be able to assess whether delayed desorption of
ethanedinitrile from the logs is a possibility and to identify whether the resulting breakdown
products could create a risk.
Ethanedinitrile is a reactive compound with a number of interesting properties.

The

ethanedinitrile molecule has a small diameter and molecular weight. These characteristics
affect its mobility, penetration ability and adsorption. The C2N2 molecule has a nonpolar
character with high affinity to the nonpolar surface of wood and wood products.

6

EPA. 1979. Cyanides. In: Water-related environmental fate of 129 priority pollutants. Vol. 1. Washington, DC:
U.S. Environmental Protection Agency, Office of Water Planning and Standards, Office of Water and Waste
Management. EPA440479029a. PB80204373. 12-1-12-12.(cited in ATSDR 2006)
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Once ethanedinitrile is applied it undergoes a very fast process of adsorption which is
accelerated in the presence of the water that is naturally present in the wood. As soon as
ethanedinitrile makes contact with the surface of the wood it starts to dissolve in water and
predominantly reacts with water to form its final metabolites.

The primary pathway for

chemical decomposition is outlined in Figure 7.2.1.1.
Figure 7.2.1.1 Primary pathway for the breakdown of ethanedinitrile in wood

OCN
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O2
-

OCN + CN

NC CN

H2 O

-

+ 2H
2-

+

CO 3 + 2H

+

The reaction outlined in figure 7.2.1.1 occurs very quickly when ethanedinitrile comes in
contact with wood and results in a fast drop in the ethanedinitrile concentration.

The

products formed in this first stage are almost instantly decomposed to carbon dioxide and
ammonia. The ammonia in equilibrium with CO2 also partially forms ammonium carbonate.7
In addition to this pathway there is a secondary minor degradation pathway which will have
only a minor influence on the decrease in the EDN concentration see figure 7.2.1.2. Under
normal this process is very slow and requires a large amount of heat to support the reaction.
Figure 7.2.1.2 Secondary pathways for the breakdown of ethanedinitrile in wood
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As documented in figure 7.2.1.2 the very minor by-products of ethanedinitrile’s
decomposition are oxalates and formates in equilibrium with ammonium cation. In a log
stack due to large energy requirements of this pathway the products will be practically
undetectable.
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In conclusion, the driving force for the decrease in EDN during fumigation is mainly the
speed of adsorption. Degradation predominantly occurs in a log stack by adsorption of
ethanedinitrile into the wood resulting in a rapid decrease in the concentration of EDN. All
the end products of this degradation belong to naturally occurring compounds and do not
present a hazard and so will not require any safety precautions for those handling the wood.
Figure 7.2.1.2 describes a pathway that is very minor that will provide negligible levels of the
breakdown products but it is presented to demonstrate all the possible degradation end
products.

6.2

Toxicology

6.2.1 Mode of action and toxic kinetic
Ethanedinitrile (C2N2) has the same mode of action as other cyanide based compounds and nitriles
such as hydrogen cyanide (HCN) or acetonitrile (CH 3CN). Both cyanides and nitriles consist of a CN
functional group in their chemical structure and are toxic when they release the CN- anion. Therefore,
these molecules all have a similar mode of toxicity, i.e. the cyanide ions bind to the iron atom of the
enzyme cytochrome c oxidase in the mitochondrial membrane in the mitochondria of cells. The
binding of cyanide to this cytochrome prevents transport of electrons from cytochrome c oxidase to
oxygen. This prevents the use of oxygen within the body’s cells leading to asphyxiation on cellular
level and cell death. This mode of action can lead to shutdown of vital organs and death, but only
after exposure to acutely toxic concentrations of such compounds. People are already exposed to
cyanide based compounds via a number of sources, e.g. smoke from fires and engine combustion,
mining, as well as in food such as apricots, almonds or cassava.
Nevertheless, it is important to keep in mind that while the mode of action of these compounds is
similar (i.e. once CN- is in blood stream they will act similarly from a toxicological point of view), they
are very different compounds due to their very different physical and chemical characteristics. For
example, ethanedinitrile is gas, HCN and acetonitrile are liquids and sodium cyanide is solid. The
main route of exposure to ethanedinitrile as a fumigant gas will be by the inhalation route. Other
exposure routes e.g. oral and skin contact are negligible in comparison, due to ethanedinitrile not
8

penetrating skin and impossibility of oral exposure to gas.
Ethanedinitrile has relatively high solubility in water and will dissolve and be absorbed within lungs
upon inhalation. Absorption of ethanedinitrile occurs rapidly through the lungs where it passes
8

McNerrney at al. 1960)
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directly into the circulatory system.
-1

-1

In the presence of water ethanedinitrile breaks down into the cyanide ion (CN ) and cyanate (OCN )
ion. Although the cyanide ion is highly toxic, it is detoxified rapidly inside the body. The major route
of metabolism for cyanides in mammals is detoxification in the liver by the enzyme rhodanase,
forming thiocyanate. Thiocyanate is excreted through urine with half-life values of between 4 hours
and 2.7 days. Cyanide has not been shown to accumulate in the blood or tissues. Diagram 6.1
summarizes the ethanedinitrile metabolic pathways. Cyanate (HCNO) is included in the breakdown of
CN- thus it does not present a hazard that is not already included in the HCN toxic kinetic.
Diagram 6.1 Basic process involved in the metabolism of cyanide
CN-CN + H2O

HCNO + HCN

6.2.2 Acute toxicity

6.2.2.1 Acute inhalation
A range of studies are provided to demonstrate the acute toxicity of ethanedinitrile. The most relevant
acute inhalation toxicity study for ethanedinitrile has derived an LC50 for ethanedinitrile of 136 ppm.
9

This results in a hazard classification 6.1B for acute toxicity .

9

Ethanedinitrile: Acute inhalation toxicity in rats, Product Safety Labs, NJ, USA,2017
EU dossier file name: 07_EDN_PSL_acute inhalation toxicity 2017.pdf
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Typical signs of toxicity after inhalation of hydrogen cyanide in test species include rapid breathing,
weak and ataxic movements, convulsions, loss of voluntary movement, coma, and decrease and
irregularities in respiratory rate and depth preceding death.
Acute inhalation toxicity has been demonstrated in a GLP study based on a 4-h nose-only exposure
of albino rats. This study tested 3 concentrations of ethanedinitrile. Both males and females were
tested for two of the concentrations – 62.86 and 177.96 ppm. While at the concentration of 62.86
ppm all of tested animals survived, all males and one female died at a concentration of 177.96 ppm
within one day. One male died within one day at concentration 128.02 ppm (only males were tested
for this concentration). Based on this data a LC50 for ethanedinitrile was determined to 136.46 ppm
for males and greater than 181.56 ppm for females.

10

In an older acute inhalation study male rats were exposed to ethanedinitrile ranging from 540-8540
3

mg/m (250–4000 ppm) for 7.5-120 min. Mortality was dependent on dose and length of exposure.
3

Exposure to 850 mg/m (400 ppm) for 45 min caused no mortality, but the same dose for 60 min
caused death of all animals. The calculated 60-min LC50 in rats for ethanedinitrile was 750 mg/m
(350 ppm). Recalculated 4-h LC50 based on this study is 175 ppm.

3

11

3

3

Exposures to 210 mg/m (100 ppm) ethanedinitrile for 2-3 hours, or to 840 mg/m (400 ppm) for less
than 2 hours, were lethal to cats and rabbits, respectively.

12

3

LC50 values for hydrogen cyanide in rats and rabbits were 158 mg/m (for 60 min) and 188 ppm (for
30 min).

13

The following estimations for cyanide lethality were obtained for humans, based on case report
studies with different cyanide containing compounds:


an LC50 of 524 ppm for a 10 minute inhalation exposure;



LD50 of 1.52 mg/kg bw for the oral route;



LD50 of 100 mg/kg BW for the dermal route.

Human case reports on exposure to hydrogen cyanide report fatalities range from 135 to 270 ppm.
6.2.2.2 Oral toxicity
No oral toxicity tests are provided or possible for ethanedinitrile due to its gaseous form,

10

Ethanedinitrile: Acute inhalation toxicity in rats, Product Safety Labs, NJ, USA,2017
EU dossier file name: 07_EDN_PSL_acute inhalation toxicity 2017.pdf
11
McNerney JM, Schrenk HH. The acute toxicity of cyanogen. Industrial Hygiene Foundation;4400Fith Avenue,
Pittsburgh13, Pennsylvania
12
Flury F, Zernik F. Schädliche Gase. Dämpfe, Nebel, Rauch- und Staubarten. Berlin: Julius Springer, 1931:
409-10
13
Ballantyne B. (1983a) The influence of exposure route and species on the acute lethal toxicity and tissue
concentrations of cyanides. In: Hayes AW, Schnell RC, Miya TS, eds. Developments in the science and practice
of toxicology. New York, NY, Elsevier Science Publishers, pp. 583–586
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6.2.2.3 Dermal toxicity
3

Ethanedinitrile has no absorption through skin; thus, exposure of 10,000 ppm (~21 g/m ) for eight
hours, did not result in any clinical observations or macroscopic effects on rabbit (McNerrney at al.
4

1960) .

6.2.2.2 Eye irritancy
Data on humans indicate that ethanedinitrile can cause nasal and/or eye irritation. In human
3

volunteers, no irritation was observed during a 6-minute exposure to 18 mg/m (8 ppm) while eye and
3

nasal irritation (exhibited by lacrimation – no damage observed) were experienced at 35 mg/m (16
4

ppm) (McNerrney at al. 1960) . However, given no endpoints relevant for classification as an eye
irritant were observed, there is no classification provided. The non-classification is further supported
by a recent acute toxicity test where effects on eyes were also evaluated and no effects on eyes were
seen in this test, even at the LC100 concentration. It was concluded that although ethanedinitrile can
cause lacrimation in humans it does not cause sufficient eye irritation to trigger a classification. Since
eye lacrimation can happen at concentration as low as 16 ppm, it can represent an alarm for the
detection of ethanedinitrile below acutely dangerous concentrations.

6.2.3 Systemic toxicity
The CN- ion has a mechanism of action in the body acting primarily as a respiratory toxin where it
binds to cytochrome c oxidase in body cells. Thus it is concluded that there is no specific target organ
for its toxicity.

6.2.4 Reproductive and developmental toxicity
A number of studies are presented where developmental toxicity occurred simultaneously with
maternal toxicity. Although cyanide is overtly toxic to the reproductive system, there is no reason to
14

suspect that this system is any more sensitive than are other organ systems (JACC 2007) .
Hydrogen cyanide is therefore not classified as reprotoxic in the EU via a biocide registration.
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15

Cyanide salts are therefore also not classified as reprotoxic in EU under REACH .
Preliminary experiments with pregnant golden Syrian hamsters showed that at a dose rate of 0.125
mmol/kg body weight per hour (subcutaneous infusion) no effects on the foetus were observed, while
at a dose rate of 0.133 mmol/kg body weight per hour or more, there was a 100% resorption rate and
maternal deaths.

16

Toxicity to dams increased with increasing dose levels and included shortness of

breath, incoordination, reduced body temperature, and loss of body weight. Co-administration of
thiosulfate eliminated the teratogenic effect, protecting the dams and foetuses from the toxic effects of
cyanide. This shows that these effects are related to direct CN- toxicity, not to the toxicity of
metabolites.
Comment by the EU regulatory authority responsible for toxicology assessment and approval of HCN
as biocide: Teratogenic effects were observed in an extremely narrow range of doses between 3.28
and 3.37 mg cyanide/kg per hour (79 to 81 mg/kg per day), while a slightly higher dose of 3.5 mg
cyanide/kg per hour caused maternal death.

6.2.5 Neurotoxicity
No neurotoxic adverse effects were seen in the long term exposure of monkeys and rats towards
ethanedinitrile (@ 11 and 25 ppm).

9

The most immediate danger following accidental exposure to a high dose of cyanide results from
malfunctioning of the central nervous system (CNS) and other high oxygen demanding tissues,
especially in the brain (encephalopathy). However, this risk is included in the acute inhalation toxicity.
The CNS is particularly sensitive to the adverse effects of cyanide due to its high metabolic demand
for oxygen and its control of respiratory function. Acute inhalation of high concentrations of cyanide
provokes a brief CNS stimulation followed by depression, convulsions, coma, and death in humans
and animals associated with effects on the neurological centre controlling respiration. Cyanide does
not have any specific neurotoxic mode of action. Cyanide globally affects all body cells i.e. not
differentiating between neurons and other cells.
In a 6-month, repeat dose trial using cynomolgus monkeys and rats, 15 monkeys and 90 rats were
17

divided into three groups of 5 monkeys and 30 rats . The control group was not exposed to the test
material; the other two groups were exposed to either 11 ppm or 25 ppm ethanedinitrile.

15

https://echa.europa.eu/regulations/reach
Doherty PA, Ferm VH, Smith RP. (1982) Congenital malformations induced by infusion of sodium cyanide in
the Golden hamster. Toxicol Appl Pharmacol 64:456-464.
17
T.R. Lewis, W.K. Anger, R.K.TeVault: Toxicity evaluation of subchronic exposures to cyanogen in monkeys
and rats. JEPTO 5-4/5:151 – 163, 1984
16
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Gross pathology with focus particularly on of cerebellum or cerebrum did not reveal any adverse
effects indicating neurotoxicity following exposure to ethanedinitrile. At the outset of exposures, there
was a doubling of the rate of responding on a variable interval 2.9 min schedule of reinforcement in
monkeys exposed to 25 ppm cyanogen, and increases were also seen in the monkeys receiving 11
ppm exposures; the increases were transitory as the rate returned to control levels before the
exposures were terminated. These behavioural changes were apparent only on the onset of
exposure and were not apparent at the end, thus long-term exposure does not have an effect on
behaviour. Further behavioural changes are not considered as neurotoxicity.
At the end of the 6 months exposure, there were no effects in hematologic or clinical chemistry
parameters attributable to the inhalation exposure to cyanogen. The electrocardiograms and gross
pathologic and histopathologic examinations of test animals were normal when compared with the
Control animals.

6.2.6 Chronic toxicity
Ethanedinitrile: In animals, rats and monkeys, no haematological, musculoskeletal, cardiovascular
effects, no histopathological changes in e.g. kidneys, liver, thyroid, spleen, heart, lungs, bone marrow,
cerebellum, cerebrum or changes in T3 and T4 were found exposed to 25 ppm cyanogen (12.5 ppm
cyanide) 6 hours/day, 5 days/week, for 6 months.

9

No respiratory effects were reported in rats exposed to 25 ppm cyanogen (12.5 ppm cyanide) 6
hours/day, 5 days/week, for 6 months and a decrease in total lung moisture content was the only
finding in monkeys exposed to 11 ppm cyanogen (5.5 ppm cyanide), also for 6 months. Decreased
body weight was reported in rats exposed to 25 ppm cyanogen (12.5 ppm cyanide) 6 hours/day, 5
days/week for 6 months. Only transitory behavioural changes were reported in monkeys exposed to
25 ppm cyanogen (12.5 ppm cyanide) for 6 months. No effects were found at 11 ppm cyanogen (5.5
ppm cyanide) exposure (Lewis et al. 1984).
Table 6.2.5 Ethanedinitrile -long term toxicity
Test

Tested
Concentration
organism
Dose

Result

Report
References

Ethanedinitrile

Rats

11 or 25 ppm

180 dayinhalation study

Monkeys

6h/d 5 d/w

9
NOAEL ≥ 25ppm C2N2
Lewis 1984
corresponding to daily doses
≥4.7 mg and 5.2 mg CN /kg bw in
monkeys and rats, respectively.

Cyanides Chronic studies of oral exposure of animals to HCN are discussed together with sub
chronic oral administration of inorganic cyanides in drinking water or in diet.
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The results of the NTP trial on combined chronic inhalation toxicity (carcinogenicity study of
acetonitrile in rats and mice (NTP 1996)) offer an adequate substitute. There was no evidence of
significant exposure-related clinical effects or non-neoplastic lesions in rats and mice exposed for 2
years to acetonitrile concentrations of up to 670 (rats) and 335 ( mice) mg/m3 for 6h/d, 5d/w.
As prolongation of exposure times had not modified or increased the toxic effects, special chronic
(non-carcinogenic) toxicity studies in laboratory animals are not warranted.
Table 6.2.6 Cyanide _long term toxicity
Test

Acetonitrile
2 yearinhalation study

HCN
2 year

Tested
organism

Concentration

F344/N
rats and
B6C3F1
mice

100 – 400 ppm

Result

Report
References

No non-neoplastic effects at
exposure corresponding to daily
doses ≥ 10 mg cyanide per kg bw
(top dose)

NTP 1996

No effects at daily doses about
10 mg/kg bw. (top dose)

Howard,
Hanzal
19
1955

Dose

50 – 200 ppm

Albino rats 100 or 300 ppm
HCN in diet

18

dietary study

6.2.7 Genotoxicity
The recent full evaluation and approval of hydrogen cyanide as a biocide in EU has classified
hydrogen cyanide as non-genotoxic, non-mutagenic and non-carcinogenic. Cyanide salts are also
not classified as genotoxic, mutagenic or carcinogenic in EU under REACH.
Three in vitro genotoxicity studies were performed with ethanedinitrile. These studies were
accompanied and compared with other compounds with cyanide like toxicity. As a result,
ethanedinitrile seems to be in line with previously known studies and does not raise concern
regarding genotoxicity, mutagenicity, and carcinogenicity.
Ethanedinitrile was shown to be negative in the Bacterial Reverse Mutation Assay (AMES test) in all
bacterial strains (Salmonella typhimurium, strains TA1535, TA1537, TA98 and TA100, and
Escherichia coli, strain WP2 uvrA (pKM101). It was concluded that ethanedinitrile showed no

18

Toxicology and Carcinogenesis Studies of Acetonitrile In F344/N Rats And B6C3F Mice (Inhalation Studies);
NTP, Toxicology Report Series No. 447. (NIH Publication 96-3363) EU dossier file name:
07_EDN_NTP_Acetonitrile_1996_MARK.pdf
19
John W. Howard and R. F. Hanzal, Chronic Toxicity for Rats of Food Treated with Hydrogen Cyanide;(1995)
Hazleton Laboratories, Falls Church, Va., Agricultural and Food Chemistry, Volume 3, April 1955, No.4
EU dossier file name: 07_HCN_HOWARD_chronic tox_1995_MARK.pdf
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evidence of mutagenic activity in this bacterial system under the test conditions employed. This is
strongly indicating that the ethanedinitrile and ethanedinitrile do not have potential to cause point
20

(gene) mutation and interact directly with the DNA in this way .
This conclusion is supported by the Mouse Lymphoma Assay since there was an absence of big
colonies which would be a consequence of point mutations in this assay. However, the mouse
lymphoma assay has indicated the presence of structural events such as chromosome aberrations in
concentrations accompanied by cytotoxicity. Further there was a dose dependent increase of such
21

events although this was accompanied also with matching dose dependent increase in cytotoxicity .
The Mouse Lymphoma Assays have often been reported as being prone to false positive results.
Chromosome aberration assay indicated a presence of chromosomal breaks in presence of
cytotoxicity. Cytotoxicity was measured by mitotic index which is only an indirect measurement of
cytotoxicity very dependent e.g. on the time of the measurement. Range finding cytotoxicity test
revealed much higher toxicity (which would disqualify any genotoxicity findings) in the same
concentrations as were scored less toxic during the genotoxicity test itself. Chromosome aberration
22

tests have also been found to provide false positives when used to assess other metabolic poisons .
Cyanide in the form of potassium cyanide tested negative in Salmonella typhimurium strains TA1535,
TA1537, TA1538, TA98, TA100, TA97, and TA102. Negative results were also obtained in the DNA
repair test in Escherichia coli WP67, CM871, and WP2 with potassium cyanide (De Flora et al.
23

1984) .
Potassium cyanide failed to induce reverse mutations in S. typhimurium strains TA97 or TA102 with
or without metabolic activation; KCN was one of 30 compounds that induced direct unrepairable
damage in repair-deficient E. coli but failed in reverting strains TA 1535, TA 1537, TA 1538, TA 98
and TA 100 of S. typhimurium (De Flora et al. 1984).
Cyanide in the form of sodium cyanide tested negative in S. typhimurium strains TA97, TA98, TA100,
and TA1535, with and without metabolic activation (NTP 1993).

24

Also in other studies, sodium cyanide was not mutagenic in any of several strains of Salmonella
typhimurium with or without S9 activation.

20

Oxalonitrile: Bacterial reverse mutation assay (gas phase), Woods (2016), Envigo CRS Limited
Oxalonitrile: In vitro mutation test using mouse lymphoma L5178Y cells (Gas phase), Woods (2016), Envigo
CRS Limited
22
Perspective of the usefulness of the mouse lymphoma assay as an indicator of genotoxic carcinogen: Ten
compounds which are positive in the mouse lymphoma assay but are not genotoxic carcinogens, Teratogenesis,
Carcinogenesis and Mutagenesis 13: 185-190
23
De Flora S, Camoirano A, Zanacchi P, et al. 1984. Mutagenicity testing with TA97 and TA102 of 30 DNAdamaging compounds, negative with other Salmonella strains. Mutat Res 134:159-165.
24
Technical Report on toxicity studies of sodium cyanide (CAS No. 143-33-9) administered in drinking water to
F344/N rats and B6C3Fl mice. Research Triangle Park, NC: National Toxicology Program, U.S. Department of
Health and Human Services, Public Health Service, National Institutes of Health. NIH Publication 94-3386. NTP
TOX 37
21
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An only positive mutagenic response was reported for hydrogen cyanide in strain TA100 without
metabolic activation. Adding S-9 mix to the culture decreased the induction of reverse mutations by
cyanide to 40% of the non-activated reaction (Kushi et al. 1983).

25

Genotoxicity testing –conclusion: Based on available data ethanedinitrile and cyanides do not
cause point mutations (in vitro data). The fragmentation of DNA was occasionally seen in compounds
with cyanide-like toxicity; however this phenomenon is related to dying cells resulting from cytotoxicity
(ATSDR 2006).

26

No genotoxicity was found in an in vivo study with the highly toxic substance potassium cyanide at 2.5
mg/kg dosage rate in mice (Friedman and Staub 1976).

27

No statistically significant increases in the frequency of chromosomal aberrations or changes in
mitotic index compared with control values were found in bone marrow cells from four groups of 24
male and 24 female Sprague-Dawley rats administered a single dose of ACH by oral gavage at levels
of 0, 1.5, 5, or 15 mg/kg body weight with preparation intervals of 6, 12, and 24 h post-administration
(Monsanto Co., 1983b).

28

The US Agency for Toxic Substances and Disease Registry (ATSDR) is stating that there is no
human data available on the genotoxicity of cyanide (ATSDR 2006). Further is ATSDR noting that
several in vitro studies on cultured cells, including human cells, and various animal cell types,
reported DNA fragmentation from exposure to potassium cyanide (ATSDR 2006)? ATSDR further
concluded that the DNA fragmentation is secondary to the general cytotoxicity of cyanide, which
results in the release of endonucleases by the dying cells (ATSDR 2006). Moreover, there are no
structural reasons to suggest that cyanide may be genotoxic and fragmentation is secondary to
cytotoxicity, therefore further genotoxicity studies are currently not needed (ATSDR 2006). The WHO
in its report on cyanides concludes that the weight of evidence of available data indicates that cyanide
is not genotoxic and no data on cyanide carcinogenicity have been identified (WHO 2004).

29

6.2.8 Carcinogenicity
The inhalation route is only possible route of entry of ethanedinitrile into the body. Due to the
toxicokinetic’s of ethanedinitrile, the long-term studies on cyanides with various routes of admission

25

A. Matsumoto T, Yoshida D. 1983. Mutagen from the gaseous phase of protein pyrolyzate. Agric Biol Chem
47: 1979-1982
26
Toxicological profile for cyanide (2006); U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES; Public
Health Service; Agency for Toxic Substances and Disease Registry
27
Friedman MA, Staub J. 1976. Inhibition of mouse testicular DNA synthesis by mutagens and carcinogens as a
potential simple mammalian assay for mutagenesis. Mutat Res 37: 67-76
28
In Vivo Bone Marrow Chromosome Study in Rats. St. Louis, MO, Monsanto Co. (Report PR-82-204); as cited
in Hydrogen Cyanide and Cyanides: Human Health Aspects, WHO 2004
29
Hydrogen Cyanide and Cyanides: Human Health Aspects, WHO 2004
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might be also considered for the assessment. There were no histopathological changes connected to
carcinogenicity noted in the long-term toxicity study with ethanedinitrile (Lewis 1984).
Cyanides have not been reported to cause cancer in people or animals. The USA EPA has
determined that cyanide is not classifiable as to its human carcinogenicity (ability to cause cancer in
humans) (ATSDR 2006).
There is no evidence that cyanide exposure is correlated with carcinogenicity in humans or animals.
Cyanide has only an indirect genotoxic effect in vitro and in vivo in that dying cells release
endonucleases into the cytosol, ultimately resulting in DNA fragmentation. (ATSDR 2006)
There are no reliable data on carcinogenicity in animals. However, because of the steep doseresponse relationship, it would, from a practical perspective, be extremely challenging to conduct a
long-term study whilst maintaining near toxic levels of CN. In a limited 2-year dietary study in rats
there were no indications of carcinogenicity in animals fed with diets fumigated with maximum
tolerated doses of HCN (JACC I,2007).
The available long-term studies (section chronic toxicity) do not indicate carcinogenicity.

6.2.9 WES and TEL values

6.2.9.1 Workplace Exposure Standard (WES)
Workplace Exposure Standards (WES) are limits on the concentration of a substance in air set for the
purpose of protecting people in a workplace from the toxic effects of the substance. The WES for
ethanedinitrile is in point of fact approved in New Zealand based on the WorkSafe NZ document
th

Workplace Exposure Standards and Biological Exposure Indices June 2016 8 Edition, thus the
proposed WES for ethanedinitrile in reference to this document is 10ppm. The use of this value and
documentation is supported by New Zealand legislation under Hazardous Substances (Classes 6, 8,
and 9 Controls) Regulations 2001(SR 2001/117) stating that the values from Workplace Exposure
th

Standards and Biological Exposure Indices June 2016 8 Edition shall be used for the determination
of the WES value of a substance. This 10ppm value is in turn supported by several studies (Appendix
6, 6.2.5 Chronic toxicity and related risk assessment in Appendix 7, 7.4.2. The risk of chronic
exposure).
Please note that in 2014 the American Conference of Governmental Industrial Hygienists (ACGIH)
recommended a Notification of Intended Change (NIC) for the reduction of the TLV for Ethanedinitrile
from 10ppm to 5ppm, conservatively based on the absence of any new data being available. In saying
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that, this change has not been supported by other bodies such as the Occupational Safety and Health
Administration (OSHA) or National Institute for Occupational Safety and Health (NIOSH) which both
support the use of a 10ppm TLV in line with industry standards and available data. The ACGIH
change from 10ppm to 5ppm is not based on any newly available data and there is no evident reason
for this change.

Note As of January 2018 the WES value for EDN in the Workplace Exposure Standards and
Biological Exposure Indices June 2016 8th Edition is set at 10 ppm. However as a consequence of
discussions held between Draslovka and the EPA after the application was submitted the TEL values
have been changed. The rationale for determining these levels is documented in the supplementary
information box. below
Changes have also been made in appropriate places throughout the application by striking out the
redundant TEL values and entering the new figures.

6.2.9.2 Tolerable Exposure Limit (TEL)
Tolerable Exposure Limits (TELs) are limits of EDN in air that cannot be exceeded outside the buffer
zone. They are set to protect the public. Table 6.2.8 shows the proposed TELs for EDN in air:
Table 6.2.8: Proposed TELs for EDN in Air
Averaging Period

Parts per Million (ppm)

Milligrams per metre cubed (mg/m3)

TELair (annual):

10

21

TELair (24 hour):

10

21

TELair (1 hour):

10

21

TEL (air)

8h

1 day

1 week

annual

2.7 ppm

1 ppm

1 ppm

1 ppm

The annual TEL will protect a person who may be exposed to EDN over a lifetime. The TEL is given
as an annual limit to enable comparison against air monitoring results over a practical timeframe. The
one-hour and 24-hour TELs are levels of EDN in air that are not allowed to be exceeded over these
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periods. No adverse effects on health are expected in the event that the public are exposed to EDN at
or below the TEL over these time periods.
The TELs apply anywhere beyond the buffer zone established for each EDN fumigation. A buffer
zone is an area surrounding the fumigation where the public are not allowed to be present during any
fumigation, including when the EDN is vented to air.
Given that EDN is not bio-accumulative, from a toxicological standpoint there is no justification for the
TEL to be lower than that of the WES-TWA, which is already based on chronic studies. Thus, the
proposed TEL for EDN will be 10 2.7 ppm for 1 hour, and 1 ppm 24 hours, and Annual exposure limits
respectively as per the table above – which is in line with the approved WES value documented in
th

Workplace Exposure Standards and Biological Exposure Indices June 2016 8 Edition.
The metabolism of EDN is such that it wills not bio-accumulate, unlike Methyl Bromide for example
which is bio-accumulative and has adverse chronic effects at much lower concentrations than that of
EDN – thus the reason that Methyl Bromide has substantially lower TEL values associated with it.

Rationale for TEL, WES and NOAEC values for ethanedinitrile submitted post the application
in response to EPA query
A)

Summary of relevant chronic studies

Ethanedinitrile: In the study by Lewis et al. 1984 they exposed animals, rats and monkeys to 25 ppm
ethanedinitrile (12.5 ppm cyanide) and 11 ppm ethanedinitrile (5.5 ppm cyanide) for 6 hours/day, 5
9

days/week, for 6 months . No haematological, musculoskeletal, cardiovascular effects
histopathological changes in e.g. kidneys, liver, thyroid, spleen, heart, lungs, bone marrow,
cerebellum, cerebrum or changes in T3 and T4 were found at the higher concentration of 25 ppm.
In this trial a decreased body weight but no respiratory effects were reported in rats exposed to 25
ppm ethanedinitrile (12.5 ppm cyanide). Monkeys in the same trial exposed to 11 ppm ethanedinitrile
(5.5 ppm cyanide) showed a decrease in total lung moisture content. Neither of these effects was
considered to be an “adverse effect” by the rapporteur member state of EU in its recent assessment
of this study. In addition monkeys demonstrated transitory behavioural changes exposed to 25 ppm
ethanedinitrile (12.5 ppm cyanide) at the beginning of the exposure period but this disappeared with
time.
In conclusion it is considered that no adverse effects were found in monkeys at 11 ppm and 25 ppm
ethanedinitrile (5.5 ppm cyanide) exposure (Lewis et al. 1984). Since Lewis 1984’s assessment
showed exposure of rhesus monkeys to 25 ppm of ethanedinitrile had no adverse effect this
concentration level was used to set a NOAEC in the EU registration of HCN as a biocide. This
corresponds to a daily dose of ≥4.7 mg CN /kg bw (≥9.4 mg C2N2 /kg bw).
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Monkeys are considered to be an ideal model to study human toxicology since they have been shown
to be more sensitive to cyanides than humans (NCR 2001). Therefore, the outcome from the monkey
study can be regarded of greater toxicological relevance than rat studies.
It is worth noting however that rats are considered to be an even more sensitive to cyanides than
monkeys and humans (NCR 2001). Data from this trial resulted in a NOAEC for rats of 25 ppm (EU
HCN dossier). This corresponds to a daily dose of 5.2 mg CN /kg bw (10.4 mg C2N2 /kg bw).
Table 6.2.5 Ethanedinitrile -long term toxicity

Test

Tested

Concentration

Result

organism

Report
References

Dose

Ethanedinitrile

Rats

11 or 25 ppm

180 day-

Monkeys

6h/d 5 d/w

NOAEL ≥ 25ppm C2N2

Lewis 1984

corresponding to daily doses
inhalation study

≥4.7 mg and 5.2 mg CN /kg bw in
monkeys and rats, respectively.

Cyanides Chronic studies of oral exposure of animals to HCN are discussed below together with sub
chronic oral administration of inorganic cyanides in the drinking water or diet. The results of the long
term cyanide studies are summarised in table 6.2.6.
The results of the NTP trial involving combined chronic inhalation toxicity (carcinogenicity study) of
acetonitrile using rats and mice (NTP 1996) are offered as a substitute. In this trial there was no
evidence of significant exposure-related clinical effects or non-neoplastic lesions in rats and mice
exposed for 2 years to acetonitrile concentrations of up to 670 (rats) and 335 (mice) mg/m3 for 6h/d,
5d/w.
Based on this study it is considered that prolonged exposure to cyanides will not modify or increase
the cyanides toxic effects. As a consequence no special chronic (non-carcinogenic) toxicity studies in
laboratory animals are not warranted.
Table 6.2.6 Cyanide _long term toxicity
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Test

Tested
organism

Acetonitrile
2 yearinhalation study

HCN

F344/N
rats and
B6C3F1
mice

Concentration

100 – 400 ppm
50 – 200 ppm

Report
References

Dose

Albino rats 100 or 300 ppm
HCN in diet

2 year

Result

No non-neoplastic effects at
exposure corresponding to daily
doses ≥ 10 mg cyanide per kg bw
(top dose)

NTP 1996

No effects at daily doses about
10 mg/kg bw. (top dose)

Howard,
Hanzal
31
1955

30

dietary study

In conclusion Three chronic studies are described in detail the EU toxicological dossier for
ethanedinitrile.
It is noted that Lewis et al. (1984) exposed monkeys and rats to ethanedinitrile at daily doses of
≥4.7 mg and 5.2 mg CN /kg bw. This study is valuable since the exposure is directly to
ethanedinitrile. But it also illustrates the chronic toxicity comparability of the Lewis et al. study with
the other chronic studies on acetonitrile and hydrogen cyanide. It should be noted that the later study
(Howard Hanzel 1955) expose animals to twice the daily dose with no significant adverse effects.

B)

WES, TLV values

To mitigate any effects on workers and bystanders from continuous exposure to ethanedinitrile for 8
hours 5 days a week the safe concentration which ensures no adverse effects needs to be
established.
For ethanedinitrile this value is 10 ppm (WES-TWA)


as identified by Worksafe New Zealand,



as proposed for the EU, and,



is legally binding in USA.

10 ppm was also set by the ACGIH for the EDN TLV – TWA from 1967 to 2016 (ACGIH 2016).

30

Toxicology and Carcinogenesis Studies of Acetonitrile In F344/N Rats And B6C3F Mice (Inhalation Studies);
NTP, Toxicology Report Series No. 447. (NIH Publication 96-3363)
EU dossier file name: 07_EDN_NTP_Acetonitrile_1996_MARK.pdf
31 John W. Howard and R. F. Hanzal, Chronic Toxicity for Rats of Food Treated with Hydrogen Cyanide;(1995)
Hazleton Laboratories, Falls Church, Va., Agricultural and Food Chemistry, Volume 3, April 1955, No.4
EU dossier file name: 07_HCN_HOWARD_chronic tox_1995_MARK.pdf
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However in 2015 the ACGIH proposed a decreased value to 5ppm TLV-Ceiling. This resulted in the
value being formally changed to 5ppm in 2016 (ACGIH 2016).
The change by the ACGIH was not based on any new data but was in fact based on data from the
same endpoint study that had been used to calculate previous value of 10 ppm TLV-TWA (ACGIH
2001, 2015, 2016). This published study reported irritation in humans (McNerney (1960)).
Draslovka considers that information provided in the McNerney (1960) report on the degree of
irritation caused by exposure to ethanedinitrile is insufficient to be classified as an irritation hazard
according to the CLP, GHS and respective OECD standards for irritation testing. On this basis
Draslovka considers ethanedinitrile should not be considered a hazard and the McNerney report is
not a sound basis for decreasing the TLV levels. In this area it disagrees with the changes made by
the ACGIH.
To support its stance Draslovka notes that there is no report of irritation or eye lacrimation in workers
functioning in an environment where the TLV – TWA of 10 ppm has been used for 49 years as the
workplace standards. Based on this work situation it appears that the 10 ppm limit is sufficient to
provide a safe working environment and the threshold for eye lacrimation is above 10 ppm limit over a
large number of individuals.
In addition to this real world experience Draslovka has undertaken a complete review of all the
literature on ethanedinitrile and could not find any data on eye irritation (causing long term damage to
the eye as opposed to lacrimation) in any study on rats or monkeys.
Nevertheless, Draslovka agree with the change from the TWA value to ceiling value, since it ensures
protection of workers from peaks of ethanedinitrile concentrations which may result in eye lacrimation.
While Draslovka considers ethanedinitrile does not fall within the hazard definition described above it
agrees that workers should not be exposed to the extent that lacrimation occurs.
When considering what the value should be it must be recognised that protection against lacrimation
or irritation is only required for direct contact to ethanedinitrile because once the substance is
removed irritation / lacrimation stops (NRC 2001 in NRC 2015). This means that the proposed value
must account for the fact that the effect is not related to duration of exposure, but rather to the
presence or absence of ethanedinitrile and its concentration.
The ACGIH reports have considered all available studies including the chronic toxicity and other types
of toxicological data which it included in its assessment Therefore, we propose to use TLV (WES) of
10 ppm adopted by the ACGIH between 2001 and 2015 but suggest a change to the ceiling value
from the TWA to better ensure the comfort of workers.
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C)

TEL value

We suggest using the earlier proposed TWA for consideration of TEL value.
Although we believe that 10 ppm would be as protective against eye lacrimation to the general
population just as it is for workers, we recommend calculating the TEL by using


the intra species uncertainty factor of 3 as proposed in the NRC (2015), and,



the interspecies uncertainty factor of 1 since the study was done in humans.

This would derive to TEL 3.3 ppm based on TLV value.
A TEL value of 2.7 would be applied using the NRC (2014) approach i.e. calculation from 8 ppm value
with no effect. The McNerney (1960) study divided the value by 3.
It is not appropriate to transform this value for different exposure durations since eye irritation due to
direct contact of the substance with the eye is not likely to increase with the duration of the exposure
(NRC 2001 in NRC 2014). However, both the ACGIH and the NCR (2014) did not research or
question the study of McNerney (1960) itself, to understand that the study does not show eye irritation
as per the regulatory hazard definition but is instead simply cause eye lacrimation.
Although other types of data are included in the ACGIH (2016) assessment it seems appropriate to
consult the chronic toxicology studies to provide the TEL estimation for the general public.
This discussion must mainly focus on CN toxicity. As discussed above the NOAEC in chronic studies
was estimated to be 25 ppm ethanedinitrile (≥4.7 mg and 5.2 mg CN /kg bw in monkeys and rats,
respectively) and 10 mg CN /kg bw in rats as hydrogen cyanide and acetonitrile.
NCR recommends using an uncertainty factor of 2 for recalculating rat data to human rates due to the
much higher sensitivity of rats toward CN (NCR 2001). Additionally NCR (2001) recommends an
uncertainty factor of 3 for recalculation of data from monkeys to humans given the high similarity of
these species and the known higher sensitivity of monkeys compared to humans.
The uncertainty factor of 3 is recommended for intraspecies variation due to CN having the same
toxicology and metabolism (by detoxification) that is independent of age (NCR 2001).
To set the TEL figure the chronic study on ethanedinitrile is used even though the other two studies
resulted in a higher CN NOAEL. Neither of these studies reached the LOAEL. But it is noted these
studies reinforce each other’s findings and an additional uncertainty factor need not be applied.
TEL8h = NOAEC / (UF intra* UF inter) = 25 ppm / 2 * 3 = 4.1 ppm
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Since the chronic study was based on a daily exposure of 8-hours this value can be considered as
resembling an 8-hour TEL or NOAEC human concentration. However, this value is higher than the
2.7 ppm calculated above which is based on the lacrimation effect and so Draslovka considers it
should set the 8 hour TEL at the 2.7 ppm as the more conservative endpoint.
To calculate the 24 h TEL will be necessary to account for the fact that in the studies quoted the
experimental animals were exposed to the substances for 5 days a week. This means they were
exposed for only 40 hours in a 168 hour week.
Thus the 4.1 TEL set above needs to be multiplied by 40/168 to recalculate to one-week TEL
(basically time weighted average). This result to 0.98 ppm, which is approximately 1 ppm.
Since this value is based on a chronic study and CN does not bio accumulate, it is reasonable to
believe that this concentration may be metabolized indefinitely. Therefore, this represents the
acceptable daily concentration. Due to knowledge on the sensitivity of experimental species relative
to humans for CN compound inhalation toxicology and the assessment factors provided in NCR report
(2001), it was not necessary to calculate the TEL value via the acceptable daily intake value.
Table 7 TEL values

TEL

D)

8h

1 day

1 week

annual

2.7 ppm

1 ppm

1 ppm

1 ppm

AEGL values discussion

Due to very steep dose response curve and very similar sensitivity of different subpopulation towards
CN toxicity the question may be asked are the AEGL TEL and WES (TLV) values similar to those
calculated above.
The NCR (2014) report references all available study results without questioning the quality of these
studies to any extent. Consequently their approach for setting the AEGL 1 was based on a very low
quality chronic study which reported symptoms at low exposure which would normally be associated
to much higher cyanide concentration (El Ghawabi 1974, ECETOC 2007).
This AEGL-1 information was than copied to the ethanedinitrile report instead of providing a value
based on observed irritation. Consequently the AEGL – 2 and -3 values provide values which are
inconsistent with the above chronic toxicity studies.
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Response to additional EPA Queries
The physiological parameters used by Draslovka to go from the atmospheric concentration
exposure to an mg/kg dose in both the rodent and primate in the Lewis study. Did Draslovka
assume 100% adsorption? Rat/primate BW value? Inhalation (ventilation) volume rates and
their references. Please show how Draslovka derived these values.
This calculation was done by EU competent authority.
Rhesus monkeys and albino rats were exposed via inhalation to cyanogens airborne concentrations
of 0, 11 and 25 ppm for 180 days, 6 hours a day, 5 days a week. No treatment related clinical signs,
changes in haematology, clinical chemistry parameters and gross or microscopic lesions were
observed. Behavioural testing (only in monkeys) was reported to show a marginally significant effect
in the highest dose group. This is, however, an artefact due to an imperfection in experimental design
(for details see DOC III A 6.4.3a, DOC IVA/A 29). Reported decrease in body weight of the highest
dose group of rats can be ascribed to the irritation effects of cyanogen on the respiratory tract and is
irrelevant for evaluation of the effects by HCN. Thus 25 ppm air concentration of cyanogen can be
considered a NOAEL for this study. This corresponds to cyanide doses of 4.7 mg/kg bw in monkeys
(b.w. 8 kg, respiration volume 5.4 m3/day , 100% uptake) and 5.2 mg/kg bw in rats. (b.w. 350g,
respiration volume 175 ml/min, 100% uptake)

As mentioned, Draslovka indicated that the CN Council believed the effects on the testes in the
NTP NaCN study were artefactual in nature, but I have not seen the basis for that conclusion
yet either.
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Discussion of the study (in ECETOC review)
F344 rats and B6C3F1 mice (10/sex/species/group) received 0 (controls), 3, 10, 100 or 300 mg/l
NaCN in the drinking water for 13 weeks. In addition to the normal investigations, vaginal cytology
was examined 12 days prior to killing and sperm motility was evaluated at necropsy. Water
consumption was reduced at 100 and 300 mg/l. A corresponding decrease in urine excretion and
increases in urine specific gravity were reported in rats. Increased urinary thiocyanate levels were
observed at 10 to 300mg/l. A slight decrease in body-weight gain was observed in male rats and a
slight decrease in the final mean body weight in female mice exposed to 300 mg/l NaCN, but no such
decrease was seen in female rats or male mice. No other treatment-related clinical signs were
observed. No treatment related changes in haematology or clinical chemistry, and gross or
microscopic histopathology were observed in any treatment groups. The left and caudal epididymal
weights of all male rats and the 300 mg/l male mice were significantly lower than those of the controls.
In rats receiving 300 mg/l NaCN, the left epididymal and testis weights and the number of spermatid
heads per testis were also lower than in the controls. Sperm motility in all exposed male rats was less
than in the controls, but the changes were not considered biologically significant by the authors and
were in the range of normal values reported from different laboratories. In mice, no changes in sperm
motility were observed. Pro-oestrus and dioestrus time was prolonged in female rats of the 100 and
300 mg/l groups compared to controls, without a clear dose-related response. According to the
authors these effects cannot unequivocally be attributed to cyanide exposure. No such effects
occurred in female mice. A NOAEL of 100 mg/l for mice (equivalent to 8.6 and 9.6 mg CN-/kgbw/d in
male and female mice, respectively) can be derived from this study. No clear NOAEL can be derived
for rats due to the unclear significance of the findings concerning the reproductive organs (Hebert,
1993 - This NTP study)

Arguments in ECETOC review:
NOAELs of 8.6 and 9.6 mg CN-/kgbw/d (100 mg NaCN/l) in male and female mice, respectively, can
be derived from the drinking water study conducted by Hébert (1993)- this is NTP study. This value is
consistent with the NOEL of 7.9 mg CN-/kgbw/d (8.2 mg HCN/kgbw/d) in male and female rats from
the fumigated diet study of Howard and Hanzal (1955) (See 07_HCN_HOWARD_chronic tox_1955).
It is also essentially the same as the NOEL of 8.4 and 8.6 mg CN- /kgbw/d (57.2 and 58.6 ppm ACH)
by inhalation in male and female rats, respectively (Monsanto 1985 a,b) (See documents
07_HCN_MONSANTO_male fertility_1985a_MARK and 07_HCN_MONSANTO_female
fertility_1985b_MARK) and provides some confidence that the slight effects observed by Hébert
(1993) in male rats were unlikely to be cyanide related. This is also supported by the fact that no
effects on the testes were seen in a comparable rat drinking-water study at dose level up to 56 mg
CN-/kgbw/d (140 mg KCN/kgbw) (Leuschner et al, 1989)
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Justification why effects on rodents’ reproductive organs are considered artefact
Lower body weight in the top dose group is probably related to lower consumption of water: the top
doses have been selected in preliminary tests as the highest concentration of NaCN that did not
significantly inhibit drinking water in rats and mice. There is no treatment related difference in the
relative weights of testis and epididymis. Slightly lower relative weights of left epididymal cauda (max.
by 8%) that were observed in all treated groups is probably a technical artefact (e.g. due to absence
of randomization in performing the study), as indicated by equal or higher number of spermatozoa
stored in cauda epididymis in treated animals compared to controls. For details of the study see
pages 172-178 of ethanedinitrile dossier, part Toxicology (active compound)

How does Draslovka know for certainty, as the only long term study on it is the Lewis study
which is not very robust, that there is no toxicological concern with cyanogen itself and that
all toxicity associated with this molecule is a result of its metabolism to cyanide and cyanide
metabolites?
Since we do not know the percentage of absorption we assume 100% absorption to be conservative.
We did a very extensive literature search in the toxicological literature and found only references to
breakdown to cyanide ion and cyanate on which our toxicology is based. We on consulted the
performance of toxicokinetic study with capable labs of our knowledge but even the best ones
declined to undertake of this study (e.g. ENVIGO, EUROFINS). The following text regarding
toxicokinetic was adapted to our registration dossier:
Ethanedinitrile was concluded to have same toxic mode of action as hydrogen cyanide in several
research studies where experimental animals were expose towards ethanedinitrile namely exposure
of monkeys and rats (Lewis et al. 1984), rabbits and rats (McNerney and Schrenk 1960), frogs, cats,
mice, and rabbits (Flury and Zernik 1970). Seen toxic responses of experimental animals are in line
with toxic endpoints seen and expected in exposure to HCN confirming the mode of action of
ethanedinitrile to be based and identical as mode of action of HCN and other cyanides, cyanogens
and nitriles.
This experimental data confirms the theoretical explanation of this mode of action. This explanation
which is based on the fact that ethanedinitrile breaks down in aqueous solution into cyanide ion (CN1) and OCN- ions (Cotton and Wilkinson 1980 in ATSDR 2006). Ethanedinitrile due to its low log Kow
(0.07) and relatively high solubility in water (2.5 g/L) needs to get dissolved in aqueous solutions in
the lungs to enter the body. The rate of hydrolysis of ethanedinitrile is very fast (Ajwa 2015).
Therefore inhalation of ethanedinitrile leads to exposure to HCN (ATSDR 2006). The products of
hydrolyses are hydrogen cyanide and cyanic acid (HOCN) (Callahan et al. 1979, Cotton and
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Wilkinson 1980 in ATSDR 2006). Both of these compounds are already included in the ADME
process of hydrogen cyanide in the body (ATSDR 2006).
Therefore ethanedinitrile by hydrolysing to hydrogen cyanide and cyanic acid (HOCN) does not
expose the body to any different compounds than those already included in the ADME process of
HCN. This is supported by Proctor et al. (2004) who states that ethanedinitrile reacts with water, acids
and acid salts to produce hydrogen cyanide which causes death from metabolic asphyxiation. The
ethanedinitrile mode of action is the same as HCN which is also reported in The Dictionary of
Substances and Their Effects (Gangolli 1999), Patty's Industrial Hygiene (Dinman and Dinman 2001)
and Toxicology of Cyanides and Cyanogens (Hall et al. 2015). The Health Council of the Netherlands:
Committee on Updating of Occupational Exposure Limits stated in its review of the ethanedinitrile
report that ethanedinitrile possesses the same general type of toxicity and mode of action as
hydrogen cyanide although ethanedinitrile appears to be more irritating based on the report on
hydrolysis and other available reports on ethanedinitrile (Hartung 1994 in Health Council of the
Netherlands 2003).
Ethanedinitrile is aliphatic nitrile and as such belongs to the group of nitriles or cyanogens that have
the same mode of action as hydrogen cyanide (methanenitrile) e.g. acetonitrile and propionitrile
(Dzombak et al. 2005, Hartung 1994, ATSDR 2006, Gangolli, 1999, Tanii and Hashimoto 1984). They
prevent use of oxygen in mitochondria by blocking cytochrome-c oxidase ultimately leading to
asphyxiation on cellular level (Dzombak et al. 2005, Gangolli, 1999, Hall et al. 2015, Pelclová, 2014).
The release of HCN from nitriles and toxicity of nitriles has been reported and a model for the
quantification of this release has been developed (Grogan 1992). In another structure-activity
relationship model it was concluded that the toxicological profile within the group of aliphatic nitriles is
similar (Johannsen and Levinskas 1986). Distribution, toxicity and metabolism of HCN arising from 21
different nitriles have been measured within the body tissues of mice (Tanii and Hashimoto 1984).
The distribution within tissues of HCN arising from cyanogen chloride by hydrolysis was also
described (Aldridge and Evans, 1946, Aldridge 1951). CN- ion is the part of molecule responsible for
the toxic action and it is therefore possible to compare the relative toxicity of these compounds based
on ratio of their molecular weight to CN- ion (Dzombak et al. 2005). Consequently, it is possible to use
and interchange toxicological data of chemicals within this group (Dzombak et al. 2005).
Nevertheless, it is appropriate to consider different molecular weights of these substances and also
other physical and chemical properties e.g. some routes of exposure are not possible for some
compounds, since e.g. EDN is a gas and acetonitrile and HCN are liquids. It is important that although
the mode of action of these compounds i.e. toxic dynamics is same (thus once CN- is in blood stream
they will act similarly from a toxicological point of view). They are different compounds due to their
different physical and chemical characteristics.

The arguments mentioned against the validity of the reproductive effects seen in the NTP
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study.
Arguments in ECOTOC review:
NOAELs of 8.6 and 9.6 mg CN-/kgbw/d (100 mg NaCN/l) in male and female mice, respectively, can
be derived from the drinking water study conducted by Hébert (1993)- this is NTP study. This value is
consistent with the NOEL of 7.9 mg CN-/kgbw/d (8.2 mg HCN/kgbw/d) in male and female rats from
the fumigated diet study of Howard and Hanzal (1955) (See 07_HCN_HOWARD_chronic tox_1955).
It is also essentially the same as the NOEL of 8.4 and 8.6 mg CN- /kgbw/d (57.2 and 58.6 ppm ACH)
by inhalation in male and female rats, respectively (Monsanto 1985 a,b) (See documents
07_HCN_MONSANTO_male fertility_1985a_MARK and 07_HCN_MONSANTO_female
fertility_1985b_MARK) and provides some confidence that the slight effects observed by Hébert
(1993) in male rats were unlikely to be cyanide related. This is also supported by the fact that no
effects on the testes were seen in a comparable rat drinking-water study at dose level up to 56 mg
CN-/kgbw/d (140 mg KCN/kgbw) (Leuschner et al, 1989)

Justification why effects on rodents’ reproductive organs are considered artefacts
Lower body weight in the top dose group is probably related to lower consumption of water: the top
doses have been selected in preliminary tests as the highest concentration of NaCN that did not
significantly inhibit drinking water in rats and mice. There is no treatment related difference in the
relative weights of testis and epididymis. Slightly lower relative weights of left epididymal cauda (max.
by 8%) that were observed in all treated groups is probably a technical artefact (e.g. due to absence
of randomization in performing the study), as indicated by equal or higher number of spermatozoa
stored in cauda epididymis in treated animals compared to controls. For details of the study see
pages 172-178 of ethanedinitrile dossier, part Toxicology (active compound)

In the WES/TLV document: Draslovka wrote….”In this trial, a decreased body weight but no
respiratory effects were reported in rats exposed to 25 ppm ethanedinitrile (12.5 ppm cyanide).
Monkeys in the same trial exposed to 11 ppm ethanedinitrile (5.5 ppm cyanide) showed a
decrease in total lung moisture content. Neither of these effects was considered to be an
“adverse effect” by the rapporteur member state of EU in its recent assessment of Lewis et al.
1984 study.”
Rhesus monkeys and albino rats were exposed via inhalation to cyanogens airborne concentrations
of 0, 11 and 25 ppm for 180 days, 6 hours a day, 5 days a week. No treatment related clinical signs,
changes in haematology, clinical chemistry parameters and gross or microscopic lesions were
observed. Behavioural testing (only in monkeys) was reported to show marginally significant effects in
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the highest dose group. This is, however, an artefact due to an imperfection in experimental design
(for details see DOC III A 6.4.3a, DOC IVA/A 29). Reported decrease in body weight of the highest
dose group of rats can be ascribed to irritation effects of cyanogen on the respiratory tract and is
irrelevant for the evaluation of effects by HCN. Thus 25 ppm air concentration of cyanogen can be
considered a NOAEL for this study. This corresponds to cyanide doses of 4.7 mg/kg bw in monkeys
(b.w. 8 kg, respiration volume 5.4 m3/day , 100% uptake) and 5.2 mg/kg bw in rats. (B.w. 350g,
respiration volume 175 ml/min, 100% uptake).

Comment on the CN council’s criticisms on the testicular toxicity findings seen in the NTP
NaCN drinking water studies.
The criticism was already described by as a company involved in Cyanide council discussions. We
did not allocate a written rationale about this topic.

Specify if these criticisms were developed by the Council or did they consult with a
reproductive toxicity expert.
The cyanide council has several toxicologists as employees of the companies involved on the
Council. There are also specialized reproductive toxicologists and toxicologists specialized in CN
toxicology. Draslovka via its participation in CEFIC group for cyanides cooperates with cyanide
Council. Specialized reproductive toxicologists are also involved from commercial testing laboratories.
For instance, the redoing of mentioned NTP study is currently planned to be performed in the same
lab that the original study was conducted. Moreover, with the very same study director as in the
original study. This study director agrees with the explanation that seen effect on cauda is caused by
dehydration and is looking forward to redoing this study. Draslovka were also included in the
discussions about the performance of this study and its study design. Draslovka will be among the
funders of this study when it is completed. However, the study hasn’t started and it will take several
years before it is completed.

Discussion of the study (in ECOTOC review)
F344 rats and ¨b6C3F1 mice (10/sex/species/group) received 0 (controls), 3, 10, 100 or 300 mg/l
NaCN in the drinking water for 13 weeks. In addition to the normal investigations, vaginal cytology
was examined 12 days prior to killing and sperm motility was evaluated at necropsy. Water
consumption was reduced at 100 and 300 mg/l. A corresponding decrease in urine excretion and
increases in urine specific gravity were reported in rats. Increased urinary thiocyanate levels were
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observed at 10 to 300mg/l. A slight decrease in body-weight gain was observed in male rats and a
slight decrease in the final mean body weight in female mice exposed to 300 mg/l NaCN, but no such
decrease was seen in female rats or male mice. No other treatment-related clinical signs were
observed. No treatment related changes in haematology or clinical chemistry, and gross or
microscopic histopathology were observed in any treatment groups. The left and caudal epididymal
weights of all male rats and the 300 mg/l male mice were significantly lower than those of the controls.
In rats receiving 300 mg/l NaCN, the left epididymal and testis weights and the number of spermatid
heads per testis were also lower than in the controls. Sperm motility in all exposed male rats was less
than in the controls, but the changes were not considered biologically significant by the authors and
were in the range of normal values reported from different laboratories. In mice, no changes in sperm
motility were observed. Pro-oestrus and dioestrus time was prolonged in female rats of the 100 and
300 mg/l groups compared to controls, without a clear dose-related response. According to the
authors these effects cannot unequivocally be attributed to cyanide exposure. No such effects
occurred in female mice. A NOAEL of 100 mg/l for mice (equivalent to 8.6 and 9.6 mg CN-/kgbw/d in
male and female mice, respectively) can be derived from this study. No clear NOAEL can be derived
for rats due to the unclear significance of the findings concerning the reproductive organs (Hebert,
1993)

Arguments in ECOTOC review:
NOAELs of 8.6 and 9.6 mg CN-/kgbw/d (100 mg NaCN/l) in male and female mice, respectively, can
be derived from the drinking water study conducted by Hébert (1993)- this is NTP study. This value is
consistent with the NOEL of 7.9 mg CN-/kgbw/d (8.2 mg HCN/kgbw/d) in male and female rats from
the fumigated diet study of Howard and Hanzal (1955) (See 07_HCN_HOWARD_chronic tox_1955).
It is also essentially the same as the NOEL of 8.4 and 8.6 mg CN- /kgbw/d (57.2 and 58.6 ppm ACH)
by inhalation in male and female rats, respectively (Monsanto 1985 a,b) (See documents
07_HCN_MONSANTO_male fertility_1985a_MARK and 07_HCN_MONSANTO_female
fertility_1985b_MARK) and provides some confidence that the slight effects observed by Hébert
(1993) in male rats were unlikely to be cyanide related. This is also supported by the fact that no
effects on the testes were seen in a comparable rat drinking-water study at dose level up to 56 mg
CN-/kgbw/d (140 mg KCN/kgbw) (Leuschner et al, 1989)

Response to EPA query
Why compare the WES values for MeBr and EDN when they are based on different health
outcomes –this does not appear to be an appropriate thing to do (Threshold Limit Values TLVS
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are not a relative index of toxicity).
While the applicant recognises that this application is for EDN not methyl bromide it is recognised that
EDN is intended as a replacement for methyl bromide. It is for that reason that the WES value and a
number of other physical and chemical characteristics for the two chemicals are provided. In addition,
NZ EPA provided the BECA methyl bromide modelling report prepared by UML as an example to
follow for EDN modelling.

6.3 Ecotoxicology

6.3.1 Fate in the environment and possible concentrations in the environment
Ethanedinitrile will only be used in industrial situations such as ports, and possibly timber treatment
sites; away from environmentally sensitive areas. The exposure of the wider environment, and
particularly any sensitive areas will likely be minimal or negligible, i.e. exposure to aqueous and
terrestrial habitats is not expected to be significant given the volatile nature of fumigants and location
of treatments.
Although ethanedinitrile is expected to be released to the atmosphere following use, the use will be
sporadic and rarely if ever conducted over significant areas at any one time. The actual concentration
at any point of time will depend on the local conditions affecting dispersal (direction and velocity of
wind, vertical temperature gradient, terrain configuration, surrounding buildings, etc.).
The escape of ethanedinitrile to the environment during the fumigation process is minimized by the
use of the low permeability tarpaulin. Also, the amount of ethanedinitrile to be released to the
environment should be significantly lower due to the tendency of ethanedinitrile molecules to be
adsorbed within the treated commodity.
After removing of the tarpaulin, in the aeration phase, free ethanedinitrile is expected to spread rapidly
in the atmosphere and be diluted in the air so its concentration will be kept under the detection limit as
32

indicated in Hall et al 2016 . Only a limited amount of the adsorbed ethanedinitrile will be released
which will be diluted immediately in the surrounding environment; consequently, no area of high
concentration is expected during the aeration phase.

32

Fumigation monitoring – Fumigas EDN™ commercial log trial to determine ethanedinitrile emissions 2016 Hall
M, Adlam A, Najar-Rodriguez A, Zeng F, Hall A
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An environmental fate modelling study was prepared using model EQC (Equilibrium Criterion) This
model uses chemical-physical properties to quantify a chemical‘s behaviour in an evaluative
environment. It is useful for establishing the general features of a new or existing chemical‘s
behaviour, .i.e. the media into which the chemical will tend to partition, the primary loss mechanism
and its tendency for intermedia transport.

33

In Diagram 6.3.1, the diagram shows the partitioning of ethanedinitrile in air, soil, water and sediment,
when emission of 3000t/year ethanedinitrile is produced (Draslovka’s total global production). In this
diagram you can see, that most of ethanedinitrile (almost 100%) remains in air and only minor amount
is transported to water, soil or sediment. The amount distributed into soil is 0.0048% and for water it
is 0.000125

Diagram 6.3.1 Fate of ethanedinitrile in the environment

%. According to this model, respective concentrations for 3000t/year will be 0.0000007ng/g solids
and concentration in water will be 0.0002 ng/L. These concentrations are negligible compared to
toxic concentrations of ethanedinitrile for fish or algae (toxic concentrations are more than 1ug/L).
Ethanedinitrile is reactive and does not persist in the environment unchanged. The most common
degradation pathway is the hydrolysis in the atmosphere to yield one molecule of hydrogen cyanide

33

Use Of EQC Model For Investigation Of Environmental Fate And Transport Of Ethanedinitrile (Edn) To Various
Environmental Compartments
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and one molecule cyanic acid (HOCN).

34

Ethanedinitrile can also react with hydroxyl radicals in the

atmosphere but the reaction is extremely slow. The amount of ethanedinitrile that can be potentially
produced for fumigation is maximally 3000t/year (the capacity of Draslovka) and such amount should
not change the HCN concentration globally as HCN is produced from different other natural and
industrial sources (approximately hundreds of millions of tons annually).
CN-CN + H2O

HCNO + HCN

Though the cyanide ion can react with ozone layer, most of the cyanide in HCN reacts with O2
molecule in the atmosphere to produce either cyanate ion as an oxidized product or cleavage
products; namely, CO and NO. Therefore, unlike methyl bromide, ethanedinitrile is not expected to
cause any significant ozone loss.
CN + O2

CNO + O

CN + O2

CO + NO

Both ethanedinitrile and hydrogen cyanide are not listed as gases with global warming potential
according to IPCC report (IPCC 2013).

6.3.2 Ecotoxicological Classifications
Ethanedinitrile has only one risk classification from an ecotoxicological perspective 9.1 A aquatic
ecotoxicity. Due to the gaseous nature of ethanedinitrile it is difficult to undertake the required OECD
guideline tests to provide standard data endpoints and then a classification for terrestrial vertebrates
and birds. For soil dwelling organisms, there is negligible chance of EDN reaching appreciable levels
in soil. As a consequence these risks are included in the discussion provided in Appendix 7.
No classification is provided for any of the other ecotoxicological criteria.

34

EPA. 1979. Cyanides. In: Water-related environmental fate of 129 priority pollutants. Vol. 1. Washington, DC:
U.S. Environmental Protection Agency, Office of Water Planning and Standards, Office of Water and Waste
Management. EPA440479029a. PB80204373. 12-1-12-12.(cited in ATSDR 2006)
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Appendix 7 Risk costs and Benefits

7.2.1 Risks

7.2.1.1 Introduction
This section provides a risk assessment for EDN and its proposed use as a fumigant for timber and
logs. EDN contains at a minimum of 950 g/kg ethanedinitrile as a compressed gas packed in high
pressure cylinders. EDN was developed and patented as a potential replacement for the fumigant
methyl bromide.
Note in the following text EDN refers to the product (the fumigant sold as EDN) and ethanedinitrile
refers to the active ingredient. This Appendix (7) is supported by a dossier prepared by Draslovka
that forms part of the application for registration in the European Union. As the dossier has not yet
been reviewed by EU authorities it cannot be placed in a public space as doing so contravenes the
requirements of the EU registration process. The EU dossier has been made available to the NZ EPA
in confidence.
Internationally EDN is being proposed as a replacement for methyl bromide fumigation for a wide
range of commodities including timber and log fumigation, soil fumigation and for grain sterilisation.
Research has shown that it will successfully control a wide range of insect pests, weed seeds and
pathogens on a range of commodities and in a range of situations. Section 3 of the application
provides an overview of its registration status.
EDN as a fumigant provides an ideal replacement for methyl bromide due to its many properties
which make it not only a suitable efficacious replacement but also a safer replacement. This
application presents a combination of published and unpublished studies and information that shows
that EDN can be safely used when used in the same way and with the same restrictions relating to
human and environmental health, as required for methyl bromide. Table 7.2.1 presents a comparison
between the physico-chemical, toxicological and environmental effects of EDN and methyl bromide.
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Table 7.2.1 Comparison of EDN and methyl bromide
Properties

EDN

Methyl
bromide

EDN advantages for timber application

Boiling point

-21oC

3.6 oC

EDN can be applied as a gas ad it is effective against
target pests at very low temperatures.

Vapour Pressure

515 kPa

214 kPa (21
o
C)

EDN has a high vapour pressure hence it will penetrate
quickly and distribute easier than methyl bromide.

o

(21 C)
Density in air

2.2

3.27

Both fumigants are heavier than air but EDN is lighter
than methyl bromide hence ventilation can be quicker
than methyl bromide.

Specific Volume
o
(@25 C and 1 atm)

462 L/kg

256 L/kg

This is the comparative volume of each product – EDN
creates much more gas per kg.

Molecular weight

52.04

94.94

EDN has a lower molecular weight which means it can
move quickly from areas of high concentration to low
concentration and achieve equilibrium faster.

Van der Waals radii

160 ppm

185 ppm

Smaller molecule hence greater penetration into timber
and logs.

Flammability

6,45+ 0.8%
to 14.3 + 0.8
% by volume

10 to 16% by
volume

Workplace Exposure
Standard (WES)

10 ppm

5ppm

Tel air (annual)

( 1 ppm
proposed)

0.0013 ppm

Tel air ( 24 hours)

( 1 ppm
proposed)

0.333 ppm

Tel air (1 hour)

( 2.7 ppm
proposed)

1 ppm

Mass transfer
coefficient (MTC) of
the tarpaulin

0.02058
cm/hr

0.05705
cm/hr

The tarpaulin applied in New Zealand is 2.5 times more
permeable to methyl bromide than EDN.

Please note that as EDN has a lower MTC value, it has less ability to diffuse through the tarpaulin
during the fumigation process leading to lower exposures for the workers and the public. It also has
lower boiling point, higher vapour pressure which makes it more volatile than methyl bromide and able
to disperse quicker. Other physico-chemical-chemical properties such as Van der Waal’s radii,
molecular weight and relative density prove that EDN can diffuse through the air faster than methyl
bromide allowing a more rapid dilution in air.
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EDN is also less toxic than methyl bromide as indicated by the higher toxicity end points. And unlike
methyl bromide, EDN is not bio-accumulative and systemic toxicity is not expected from long term
exposure.
Based on this evidence, we consider that the risks associated with the application of EDN to be
significantly less than that associated with methyl bromide. As a result, it is possible to apply fewer
controls, including buffer zone distances, compared to the currently applied controls for the methyl
bromide.

7.2.1.2 Proposed use
3

This application is submitted for a maximum application rate of 150 g/m for 24 hours of EDN to
control insects, fungal pathogens and nematodes of wood products and logs. Efficacy data collated in
the laboratory on the three forest insects commonly associated with Pinus radiata has demonstrated
that the most tolerant life stage of the insect is controlled in logs in laboratory trials at around 65 g/ m

3.

Registration for the higher application rate is sought to provide a buffer in case higher rates are
required by officials in New Zealand’s key log export markets.
For full details on how EDN will be used see Appendix 5 of this application. A summary of the
proposed pattern of use is shown table 7.2.2

Table 7.2.2 Proposed use pattern of EDN for log treatment
3

Average size of log
stack

750 m or 400 tonnes of logs (standard commercial size)

Average timber loading
factor

50% of the total fumigated volume

Actual applied amount
of EDN per fumigation

112.50 kg

Initial concentration in
non-occupied space

Concentration at the
end of the fumigation
period
Fumigation period

3

3

300 g/m (i.e. a 150 g/m dose with a 50% load factor results in an initial
3.
concentration of 300 g/m
The initial concentration is equivalent to 13,3885 ppm or 13.38% vol/vol
in air.
3
1
1.5 g/m equivalent to 669 ppm (lab study)

24 hours

1

Ethanedinitrile (EDN) endpoint concentration following log fumigation 2017
Brierley S, Pal P, Hall A, Adlam A, Hall M
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Aeration period

6 hours or until the concentration of ethanedinitrile is < 10ppm

Tarps

Use frequency

Commercially available tarps with low permeability to ethanedinitrile
(mass transfer coefficient not more than 0.02058 cm/hr). The tarpaulins
will be sealed by weighting them with water snakes.
.
All year-around

Fumigation location

Ports and other timber treatment stations.

Workers Appendix 5 –
section 5.2

Trained licensed professional fumigators

Workers protective
equipment







Appendix 5 – section
5.3.3

Cotton based protective work clothes long sleeves and long pants;
Appropriate chemical resistant (nitrile) gloves; and
A full face mask with approved filters (A2B2 filters as minimum).
A stand-by use supplied air respirator for the levels above 50 ppm
A portable gas detector (MSA ULTIMA XA Electrochemical Detector)
is used to check the levels of EDN and during and after fumigation,
for worker safety purposes. An audible alarm was set for EDN levels
at 10 ppm or above.

Bystanders protection

An exclusion zone ( i.e. the area in which the fumigation, risk and buffer
zones will be present) of 20 metres is recommended from the
fumigation area edges is required to protect bystanders in the workplace
and a buffer zone of 50 m for members of the public.

Re-entry and rehandling of the treated

Port workers will not be permitted entry to the fumigation and risk zones
during fumigation or where ethanedinitrile fumigant levels above 10
ppm, unless wearing the required protective equipment.
Re-handling of the treated timber will only be only allowed when the
EDN concentration at the consignment airspace is <10ppm as per the
fumigation protocol.

7.2.1.3 Product description: and approach to risk analysis
As described in section 3, ethanedinitrile is a new active constituent for use as a fumigant. The active
constituent is manufactured by Lučební závody Draslovka a.s. Kolín at its manufacturing site in the
Czech Republic.
EDN contains a minimal concentration of 95 % w/w ethanedinitrile filled into specially designed, 73
litre, high pressure gas cylinders for the highest level of safety. Essential details on the lifecycle of
EDN are described in Section 4 of Appendix 4
This risk assessment for ethanedinitrile includes that resulting from the physical properties and the
hazards relating to the human toxicology and ecotoxicology of ethanedinitrile. The standard risk matrix
method is applied considering, hazard, likelihood and the mitigation methods available to produce the
resulting overall risk to people and the environment.
Appendix 7.2 Risks costs and Benefits

Page 117

7.2.1.4 Risk assessment of ethanedinitrile physical characteristics
There is only one physical hazard of concern associated with ethanedinitrile and that is flammability.
Ethanedinitrile has a boiling point of -21.1°C. Therefore, under New Zealand conditions,
ethanedinitrile will always be a gas with a flammability hazard classification of 2.1.1.A. It is regarded
as highly flammable in its concentrated form. The flammability limit for ethanedinitrile is determined to
2

be between 6.45%±0.8 and 14.3%±0.8 (vol%) . Table 7.2.3 presents the flammability scenarios for
two potential application rates showing that it will be flammable at both rates.
Table 7.2.3 Ethanedinitrile flammability scenarios
Flammability scenarios based on dose rate
Temperature (degree C)

10

10

100

150

100000

150000

Ideal volume of any gas @ mentioned temperature row and 1 atm

23.22

23.22

Molecular weight of ethanedinitrile

52.034

52.034

Volume in ppm @ 1 atm

46204

69307

4.46

6.93

6.45 ±0.8

6.45 ±0.8

14.3±0.8

14.3±0.8

Ethanedinitrile dose rate in g/m

3

Ethanedinitrile dose rate in mg/m

3

1

1

Volume in % @ mentioned temperature row and 1 atm
Ethanedinitrile LEL % by volume

2

Ethanedinitrile UEL % by volume

2

Flammability scenarios based on initial concentration inside the tarp
Loading factor %

50

50

200

300

200000

300000

Ideal volume of any gas @ mentioned temperature row and 1 atm

23.22

23.22

Molecular weight of ethanedinitrile

52.034

52.034

Volume in ppm @ 1 atm

92409

138613

9.24

13.86

6.45 ±0.8

6.45 ±0.8

3

Predicted initial dose rate g/m (30 min after application) based on
50% loading factor
Ethanedinitrile dose rate in mg/m

3

1

1

Volume in % @ mentioned temperature row and 1 atm
Ethanedinitrile LEL % by volume

2

2

Explosive limit test report No 861-2013. Jan Karl, 27 May 2016 EU dossier name: 03_EDN_TUPO
MV_explosivity_2016_AJ_MARK
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Ethanedinitrile UEL % by volume

2

14.3±0.8

14.3±0.8

It is noted another fumigant phosphine which is currently used for log fumigation is also considered a
flammable product (LEL 1.6% by volume) and has safely been used since the early 2000’s by
following standard application procedures and equipment’s.
Based on EDN’s classification and its proposed use as a log fumigant there are three potential
situations where handlers, applicators or bystanders may be affected by ethanedinitrile’s flammable
properties. These include an accidental leak (either major as in the rupture of a cylinder or minor as in
a leaking valve) in the following situations:


During transport or storage



At the time of application, or



During ventilation.

However, in these situations, the risk of flammability causing harm to people or the environment only
exists if an ignition source is present, e.g. an electrically induced spark, or naked flame. Given in the
controls in place, this is highly unlikely (see below).

As result of an accident of valve malfunction during storage or transport
Workplace and transport controls will be imposed on ethanedinitrile when it is registered so that the
potential for accidents and for incorrect maintenance of the valve will be minimised. In addition, the
cylinders which are used to store ethanedinitrile have a safety rating equivalent to twice the level
required for a gas stored at this pressure and hazard rating. The pressure cylinder has been custom
designed for ethanedinitrile whereby it is shorter and wider giving greater stability in the field, and
greater protection for the cylinder valve. Cylinders are fitted with a valve compliant with AS 2473
(Australian Standard - Cylinder Valve Connections). The valves are a high integrity (tied diaphragm),
guarded, and the outlets fitted with a gas tight seal, capped and fitted with a stainless steel chain. This
will further reduce the opportunity for the cylinders or the valves to be damaged in an accident to the
extent that EDN will be able to escape into the atmosphere.
It is noted that other flammable volatile and/or toxic liquids and gases, including methyl bromide, are
routinely stored, managed and used in New Zealand without issues in compliance with the Hazardous
Substances and New Organisms Act of 1996 (HSNO). Hence, EDN will not represent any significant
departure from currently approved materials that must be regulated and meet HSNO compliance.
Leakage could also occur from the valve during storage. However as above the maintenance and
handling requirements for the handling of hazardous materials with this rating and the requirements in
place to exclude any form of ignition from the storage/handling area will mitigate this risk substantially.
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Storage and handling instructions will be included on the product label and Safety Data Sheet. More
detail available in Appendix 4.

A leak when the EDN is applied to the log stack for fumigation.
Leakage from the cylinders valve or from the pipes and fittings leading to the fumigation stack are a
potential risk during each fumigation. The risks will be mitigated by the activities described below and
the requirement that no ignition source is present at the time of application.
The use section (Appendix 5) documents the qualification requirements of technicians applying EDN
and describes the strict protocol developed by the fumigating company. This protocol will take into
account all requirements under the hazardous substance regulations and safe work regulations. This
protocol covers all aspects of EDN application including the installation and maintenance of
equipment and monitoring of the risk and fumigation zones.
It is noted that EDN will be applied to the log stack using the same method of application as methyl
bromide except without the need for EDN to be heated to ensure it is a gas, further reducing the
flammability risk. A product label would provide the dose required per cubic metre and treatment time
for effective and safe use of the fumigant. Methyl bromide has been used to fumigate exports log
stacks for logs destined to China since 2001 without a single critical incident being reported.
While the flammability of methyl bromide is lower (2.1.1.B) it does need to be heated at the time of
application increasing the opportunity for accidents to occur. It is a testament to the efficiency of the
controls and expertise of the applicators over this period and demonstrates that the risks associated
with the application of EDN into the stack can be consistently mitigated with good management.

Associated with the log stack through the fumigation period.
3

The fumigation application rate of 150 g/m for the total fumigation space, provided that the loading
factor is 50%, the initial concentration under the tarpaulin can reach 13.8 % by volume which is within
the explosive limit for ethanedinitrile.

3

However, due to the high adsorption rate of ethanedinitrile on logs/ forest products, the concentration
is rapidly decreased to below the explosive limit. Accordingly, the flammability risk might exist only
during the first 2 hours of fumigation where the EDN concentration might be above the LEL level. The
following figure shows the concentration/time relation during the fumigation of timber using 38%
average loading factor.
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Additionally, under the tarpaulin the items present will either be freshly felled logs or dried timber.
3

Neither of these items is subject to spontaneous combustion . Freshly felled logs have high moisture
4

5

to timber ratio (~120% Hall et al., 2015 ) and so do not provide a suitable substrate for fire even if the
temperature increases due to respiration occurring in the logs. Dried timber, while having lower water
content does not respire and so there is no chance of spontaneous combustion. In addition, the
fumigation workers will ensure that there is no external source of ignition present in the vicinity of the
fumigation site as per standard fumigation controls and practices.
Given the lack of an ignition source and the lack of any equipment which could cause a spark the
opportunity for a fire to start where the LEL is above the lower limit is further diminished.
Similarly, flammability will not be an issue at the time of ventilation since the anticipated concentration
3

(around 1.5 g/m ) will be well below the LEL and the vented ethanedinitrile will be rapidly diluted in air.

3

Spontaneous combustion or spontaneous ignition is a type of combustion which occurs by self-heating
(increase in temperature due to exothermic internal reactions), followed by thermal runaway (self-heating which
rapidly accelerates to high temperatures) and finally, auto ignition. Items such as large quantities of badly
prepared hay bales or coal with insufficient ventilation for cooling.

4

The water content in the crude log is more than the dry weight of the wood content.
For example, for a piece of crude logs weighing 2.2 kg, if the dry weight of the log piece is 1 kg, the water content
is 1.2 kg calculated as (120%)

5

Quantifying the relationship between ethanedinitrile and hydrogen cyanide during the fumigation of pine logs
2015 Matthew Hall*, Anthony Adlam, Adam Matich, Adriana Najar-Rodriguez, Don Brash (non-published
information)
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In conclusion given the controls and protections that would be in place throughout ethanedinitrile’s
lifecycle the level of risk in relation to the hazardous property flammability is negligible but could have
an irreversible effect on individual worker. The likelihood of it occurring this highly improbable
therefore the overall level of risk is negligible.

7.2.1.5 Risk assessment of ethanedinitrile’s human toxicological characteristics
This assessment of ethanedinitrile’s human toxicological risk is divided into two parts:
First the toxicological hazards of ethanedinitrile have been identified in section 6 of the application
and its supporting appendix 6. Please note; that the details of the ethanedinitrile toxicological effects
are also described in detail in the dossier prepared by Draslovka for EU registration. This has been
provided confidentially to the EPA.
Secondly; determination of the expected exposure for both workers and bystanders. Their potential
exposure has been calculated using information from the following documents ( Note an overview of
these trials / modelling and outlines of their results are contained in sub appendix 7.2.2)
1) A PFR laboratory trial simulating commercial use to measure EDN’s endpoint concentrations
1

following different concentrations start points .
6

2) A desorption study .
3) A tarpaulin permeation study

7

4) Modelling of the data to understand the movement of ethanedinitrile in the atmosphere and its
gradient concentration.

8

Toxicological risk assessment
Ethanedinitrile has only one applied risk classification – a 6.1 acute toxicity (inhalation) with an LC 50 of
136 ppm and only the one mode of entry for ethanedinitrile into the body (via inhalation). It is noted
that EDN will cause lacrimation (eye irritation in humans at 16ppm but because it does not cause
ulceration or other undesirable side effects it is not classified as an eye irritant). In this situation, the
eye watering (lacrimation) will work as a warning to people by signalling the presence of EDN at well
below its LC50 concentration. Please note: that although ocular exposure to ethanedinitrile may also

6

Simulated commercial fumigation of sawn timber and logs to verify the sorption and desorption model of
ethanedinitrile 2014 Hall MKD, Pranamornkith T, Adlam AR, Hall AJ, Brash DW
7
Tarp Permeability Testing For EDN 2017 Ajwa H.
8
EDN AERMOD Modelling Assessment, Tauranga Port, New Zealand 2018 Sullivan DA, Hlinka D, Sullivan RD
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occur directly, it is negligible compared to inhalation exposure and shouldn’t represent an additional
systemic exposure route.
In this appendix,


Bystanders include the public.



Workers are defined as persons involved in handling ethanedinitrile and other workers not
involved in fumigation which may also be exposed, e.g. other port workers.



Operators are people directly applying ethanedinitrile.

Exposure of workers and operators may be all year-round. The main route of exposure will be
inhalation.
Bystanders will not be affected by EDN because of the proposed risk zone (20m for the public), the
low concentration that will be released under normal working conditions and the rapid diffusion of
EDN into the air.

Discussion of risks associated with 6.1B classification for acute inhalation
Ethanedinitrile is toxic if inhaled. It has an acute inhalation hazard classification of 6.1B. This
classification is based on an acute inhalation 4-h nose-only albino rats exposure toxicity study in GLP
conditions providing a LC50 = 136.46 ppm.
There are five situations where handlers, applicators or bystanders may be exposed to ethanedinitrile.
These are:
a) An accidental leak (either major as in the rupture of a cylinder or minor as in a leaking valve)
during transport, storage or
b) Leakage from the cylinders, valves or connecting tubes at the time of application.
c) During fumigation.
d) During ventilation following removal of the tarp.
e) During re-entry and re-handling of the treated logs.
See section 7.5 in the application for all the applicant proposed controls. Many of these are listed in
the discussion below where they are used to mitigate risks from these exposures (e.g. container
specification requirements, personal protective equipment requirements and risk and buffer zones for
unprotected people).

As result of an accident of valve malfunction during storage or transport
Workplace and transport controls will be imposed on ethanedinitrile when it is registered so that the
potential for accidents and for incorrect maintenance of the valve will be minimised. In addition, the
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cylinders which are used to store EDN have a safety rating equivalent to twice the level required for a
gas stored at this pressure and hazard rating. The pressure cylinder has been custom designed for
EDN whereby it is shorter and wider giving greater stability in the field, and greater protection for the
cylinder valve. Cylinders will be fitted with a valve compliant with AS 2473. The valves are a high
integrity (tied diaphragm), guarded, and the outlets fitted with a gas tight seal, capped and fitted with a
stainless steel chain. This will further reduce the opportunity for the cylinders to be damaged in an
accident to the extent that ethanedinitrile will be able to escape into the atmosphere.
It is noted that other liquids and gases, including methyl bromide, are routinely stored, managed and
used in New Zealand without issues in compliance with the Hazardous Substances and New
Organisms Act of 1996 (HSNO). Hence, ethanedinitrile will not represent any significant departure
from currently approved materials that must be regulated and meet HSNO compliance.
Leakage could also occur from the valve during storage. However, the maintenance and handling
requirements required hazardous materials of this rating and the requirements to continually monitor
the storage/ handling area will mitigate this risk substantially.

A leak when the EDN is applied to the log stack for fumigation.
Leakage from the cylinders valve or from the pipes and fittings leading to the fumigation stack are a
potential risk during each fumigation.
The use section in Appendix 5 documents the qualification requirements of technicians applying EDN
and refers to the strict protocols developed by New Zealand’s principal fumigation company. This
protocol will take into account all requirements under the hazardous substance regulations and safe
work regulations. This protocol covers all aspects of how EDN is to be applied including the
installation and maintenance of equipment and monitoring of the edge of the risk and buffer zone.
It is noted that EDN will be applied to the log stack using the same method of application as methyl
bromide without heating the EDN to ensure it is a gas. Methyl bromide has been used to fumigate
exports log destined to China since 2001 without a single critical incident being reported. This is a
testament to the efficiency of the controls and expertise of the applicators over this period and
demonstrates that the risks associated with the application of EDN into the stack can be consistently
mitigated with good management.
A risk and buffer zones have been proposed to protect bystanders and workers from approaching the
fumigation site. The ethanedinitrile concentration will also be actively monitored during the fumigation
process so workers and bystanders can be notified of any unexpected high concentration.
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Risk associated with the fumigation period.
The opportunity for inhalation of acutely toxic concentration during the fumigation period is very low
since there is little chance for the ethanedinitrile to be inhaled by workers, applicators and the
bystanders at concentrations higher than the allowable concentration (1 ppm 10 ppm).
The fumigation process will be performed according to the standard protocol which should minimize
any leak during the fumigation process by:
a)

Ensuring the tarpaulin is intact with no holes.

b)

The fumigation stack is sealed completely with suitable water or sand snakes on the tarpaulin.

The tarpaulin covering the fumigation stack is of very low permeability to minimize the escape of
ethanedinitrile during the fumigation process. The permeability of the tarpaulin used by Genera in
New Zealand has been tested and found to have a very low mass transfer coefficient for
ethanedinitrile. The same research showed that the tarpaulins are 2.5 times as permeable to methyl
9

bromide as they are to EDN :
Ethanedinitrile is a gas which is very volatile and can be diluted with air rapidly to concentrations
below the harmful concentration. Consequently, it is expected that any concentrations of
ethanedinitrile that are present around the fumigation stack will be diluted and decrease rapidly with
distance from the stack. A number of trials have been conducted to identify the behaviour of EDN.
These are discussed in sub appendix 7.2.2.
Ajwa 2017 measures the permeability of the tarpaulin in relation of EDN. Brierley et.al. 2017

1

presents results from a laboratory trial measuring the fall in concentration over time for a range of
3

concentrations between 50 and 225 g/m for up to 24 hours. The study demonstrates that the
concentration/time curves were consistent for all treatment rates, irrespective of dose and therefore
supports the argument that the field trial is still relevant to the proposed use of ethanedinitrile, i.e. the
dissipation profile over time is consistent irrespective of dose concentration.
To mitigate any risk resulting from the ethanedinitrile exposure during the fumigation treatment,
AERMOD modelling has been employed to predict the EDN emission rate and concentration as it
moves away from the treated logs and forest products. The AERMOD model was developed by USA
Environmental Protection Authority and is internationally approved to be the most sophisticated
system for gas dispersion modelling.
The purpose of the study was to provide the likely worst-case scenario of EDN movement during and
following treatment at an actual fumigation site in New Zealand. Tauranga Port was selected due to
being the largest fumigation site in New Zealand. The modelling system utilized 5 years (2012 -2016)
9

Film Permeability Testing 2015 Hussein Ajwa,
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metrological data recorded for the region of the Tauranga port. It is worth mentioning that it is the first
time to model a fumigant using the real data for the Tauranga port.
The modelling provided outputs based on both a single emission source, i.e., from only one fumigated
stack and on multiple emission sources using a maximum of 30 fumigated stacks, which is considered
the worst case scenario. In the modelling, fumigation operations were conducted between 7 am and 7
pm and the EDN emissions were estimated for 24 hours per day. In addition, the weather conditions
selected represent the 5 years local weather data (2012-2016) for the Tauranga port. Please note that
the standard working conditions in New Zealand ports do not allow venting from the fumigation when
air movement is unacceptably low or during inversion conditions. Therefore, real world fumigation site
conditions are more conducive to quick and effective dispersion when compared to the worst case
scenario proposed in the modelling study.
The modelling system predicts the average 1 hour and 24 hours concentration of EDN at 20 metres
around the fumigation site, during the fumigation and venting process of single source and multiple
source fumigation activities. The 20 m concentrations are listed in table 7.2.5
Table 7.2.4 Maximum Downwind EDN concentration (ppm) at 20 m from single source for 150
3

th

g/m 24 hours Application Rate based on 95 Percentile Concentrations
Single Source

Application
3
Rate (g/m )

Percentile

150

95

th

1-hour (ppm)

24-hours (ppm)

0.003

0.006

Table 7.2.5 Maximum Downwind EDN concentration (ppm) at 20 m from multiple sources for
3

th

150 g/m 24 hours Application Rate based on 95 Percentile Concentrations
Multiple Source

Application
3
Rate (g/m )

Percentile

150

95

th

1-hour (ppm)

24-hours (ppm)

0.020

0.029

It is clear from these results that even when employing the worst case conditions including low wind
condition from 5 years local weather data (2012-2016) – 30 simultaneous fumigations, a safe
concentration of less than 1 ppm can be achieved within the proposed buffer zone
Current available ambient air monitoring for methyl bromide during the last couple of years has shown
that methyl bromide has never exceeded the proposed TEL values which indicates that the fumigation
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practice and the weather condition in the fumigation sites favour the diffusion of the fumigating
10

agents . Please note that in the multiple source modelling a maximum of 30 stacks were used with
ten timber stacks are adjacent to each other per block and three blocks were modelled. Six timber
stacks were fumigated per hour in the fumigation modelling scenario. This presents a situation that
exacerbates the real worst case situation where it is very unlikely this will occur in actual practice. In
most normal commercial situations where greater distances occur between treated stacks, there will
be further dilution of EDN than as presented in in the following scenarios.
Additionally, the concentration of ethanedinitrile within the buffer zone will be actively monitored
during the fumigation exposure period and ventilation period to ensure the fumigation workers can
take the appropriate protection action should ethanedinitrile concentrations increase above the critical
level of 10ppm. Within the risk area there is the possibility that workers will be exposed to
ethanedinitrile at greater than 1ppm and as such workers should always wear protective equipment
within this 15 m zone. See Appendix 5 section 5.3.3 for full details of the recommended PPE for
operators and workers.
Fumigation will not be conducted unless the buffer zone can be expected to be maintained.

Risk associated with ethanedinitrile during ventilation
Breakdown of the ethanedinitrile during the fumigation: Most of the ethanedinitrile applied is
expected to be adsorbed into timber and logs during fumigation. During a fumigation with EDN the
3

ethanedinitrile concentration drops down with time so that from an initial dose rate of 150 g/m after
3

24 hours the measured concentration is 1.5 g/m .( Brierley 2017). Hall 2015 has shown in a
laboratory trial that there is no desorption of EDN after 1.5 hour’s aeration following log fumigation.
However, it is important to know the fate of ethanedinitrile in the log stack to be able to assess
whether delayed desorption of ethanedinitrile from the logs is a possibility and to identify whether the
resulting breakdown products could create a risk.
Ethanedinitrile is a reactive compound with a number of interesting properties. The ethanedinitrile
molecule has a small diameter and molecular weight. These characteristics affect its mobility,
penetration ability and adsorption. The C2N2 molecule has a nonpolar character with high affinity to
the nonpolar surface of wood and wood products.
Once ethanedinitrile is applied it undergoes a very fast process of adsorption which is accelerated in
the presence of the water that is naturally present in the wood. As soon as ethanedinitrile contacts

10

Ambient Air Monitoring of Methyl Bromide, Good Practice Guide For Ambient Air Monitoring Of , Methyl
Bromide At Fumigation Sites In New Zealand, Sinclair Knight Merz
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the surface of the wood it starts to dissolve in water and predominantly reacts with water to form its
final metabolites. The primary pathway for chemical decomposition is outlined in Figure 7.2.1.1
Figure 7.2.1.1 Primary pathway for the breakdown of ethanedinitrile in wood

OCN

-

O2
-

OCN + CN

NC CN

H2 O

-

+ 2H
2-

+

CO 3 + 2H

+

The reaction outlined in figure 7.4.1 occurs very quickly when ethanedinitrile comes in contact with
wood and results in a fast drop in the ethanedinitrile concentration. The products formed in this first
stage are almost instantly decomposed to carbon dioxide and ammonia. The ammonia in equilibrium
2

with CO also partially forms ammonium carbonate.

11

In addition to this pathway there is a secondary minor degradation pathway which will have only a
minor influence on the decrease in the EDN concentration see figure 7.2.1.2. Under normal
conditions this process is very slow and requires a large amount of heat to support the reaction.
Figure 7.2.1.2 Secondary pathways for the breakdown of ethanedinitrile in wood
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As documented in figure 2.1.2, the very minor by-products of ethanedinitrile’s decomposition are
oxalates and formates in equilibrium with ammonium cation. In a log stack due to large energy
requirements of this pathway the products will be practically undetectable.
In conclusion, the driving force for the decrease in EDN during fumigation is mainly the speed of
adsorption. Degradation predominantly occurs in a log stack by adsorption of ethanedinitrile into the
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wood resulting in a rapid decrease in the concentration of EDN. All the end products of this
degradation belong to naturally occurring compounds and do not present a hazard and so will not
require any safety precautions for those handling the wood. Figure 7.4.2 describes a pathway that is
very minor that will provide negligible levels of the breakdown products but it is presented to
demonstrate all the possible degradation end products.
The downwind concentrations of ethanedinitrile were measured at a distance of 10 and 50 m from the
log stacks during aeration. No ethanedinitrile was detected at these distances for fumigations 2 and
3; 2.85 ppm was measured at 10 ppm for fumigation 1 at time 0, which corresponds to the removal of
the tarpaulin. This value represents the average concentration over a 30 min period. No EDN was
measured at 50m. This data demonstrates that while there is a rapid increase in the environmental
concentration of ethanedinitrile following removal of the tarpaulin, ethanedinitrile is rapidly diluted in
the air as it dissipates from the fumigation site.
Again, the higher concentrations were measured in close proximity to the fumigation stack (5 m)
where only professional fumigation workers equipped with protective gear will be present.
3

Although these trials were conducted at lower rates (50 g/m ). The concentration/time curve obtained
from these trials showed exactly the same behaviour to the trials conducted at higher rates (150
3

g/m ). Interestingly, the end point concentrations measured at the proposed fumigation conditions
3

are much less, 1.5 g/ m , than the concentrations obtained from the large scale trials

13

12

of 11.9 g/m

3

Please see the above modelling results that indicate the EDN expected concentration during the
fumigation and venting of 30 stacks which represents the maximum number of operations that can be
performed a day.
The risk from exposure to ethanedinitrile during the ventilation of the ethanedinitrile can be mitigated
by proposing a buffer zone to prevent bystanders and any person without the suitable protective
gears from approaching the risk area. Workers who are removing the tarpaulin wear the protective
gear described in appendix 5 section 5.3.3.

Risk associated with the re-entry and re-handling of the treated logs
Timber and logs readily adsorb ethanedinitrile during the fumigation. An extremely low amount of
EDN is released from the fumigated timber products during ventilation due to the high absorption of
EDN to timber itself. The majority of EDN released will occur early during the ventilation process, for
7

example under high flow venting conditions, EDN was not detected after 1.5 hours of aeration. The
risk of exposure to any desorbed ethanedinitrile is very unlikely due to the expected very low
concentration of ethanedinitrile after the ventilation period. Re-entry and re-handling will only be
12
13

Proposed fumigation is 150 g/m3. 24 hours, loading factor 50 %
Large scale trial treatments was 50 g/m3, 10 hours fumigation

Appendix 7.2 Risks costs and Benefits

Page 129

allowed when the ethanedinitrile concentration at the consignment airspace is >2.7 ppm as per the
fumigation protocol. This will minimize the contact of the shipping workers to ethanedinitrile.
By applying the necessary controls such as appropriate protective gear for the workers in close
proximity to the fumigation stack and placing a buffer zone for the protection of the non-protected
workers acute toxicity should be considered as highly improbable. Accordingly, the level of the risk
could be considered as negligible.
It is preferable that would be left in open air during the ventilation period. Care should be taken if
wood is enclosed in a container after fumigation because ventilation may occur more slowly.
Monitoring should be undertaken before handling or reopening such a space to ensure the
concentration of ethanedinitrile is not over 2.7 ppm.

Acute toxicity conclusion
Exposure to EDN levels that may be considered acutely hazardous have been demonstrated to only
occur within the immediate vicinity of the treated timber. High concentrations of EDN are rapidly
reduced within increasing distance from the treated area. By applying the necessary controls such as
appropriate protective equipment for the fumigation operators and workers in close proximity to the
fumigation stack, and a buffer zone for the protection of the non-protected by-standers, the acute
inhalation toxicity hazard should be considered as highly improbable. Accordingly, the level of the risk
could be considered as low.

The risk of chronic exposure:
To mitigate any effects resulting from continuous chronic exposure for 8 hours daily the safe
concentration which ensures no adverse effects are needs to be established. For ethanedinitrile this
value is 10 ppm (WES-TWA) as identified by Worksafe New Zealand and as proposed for the EU or is
legally binding in USA. As per the discussion above the applicant has suggested an 8 hour TEL of
2.7 ppm and 1 day TEL of 1 ppm.
The safe chronic exposure concentration is 1ppm ethanedinitrile based on these findings (Appendix 6,
6.2.5 chronic toxicity):
Exposure to rhesus monkeys to 25 ppm did not result in adverse effect (Lewis 1984) and was set as
NOAEL in EU registration of HCN as a biocide. This corresponds to daily doses ≥4.7 mg CN /kg BW.
Assessment factor of 2.5 was used to extrapolate to human exposure and to derive to 10 ppm as safe
concentration. This is also supported by chronic 2-year study on acetonitrile with no effects at daily
intake of ≥10 mg CN / kg BW (maximal daily dosage within study) and no adverse effects in 2 year
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feeding study on HCN (maximal daily dosage within study 10 mg CN / kg bw). These dosages
correspond to even two time’s higher daily intake and subsequently two times higher concentration of
ethanedinitrile, and still adverse effects were not reached in these studies. Two times higher
concentration was not tested in study of Lewis (1984) and might have resulted also in no effects.

To mitigate any effects resulting from long term continuous chronic exposure daily for 8 hours the safe
concentration which ensures no adverse effects are suffered needs to be established. For
ethanedinitrile this value proposed as 2.7 ppm
In the EU a TEL of 10 ppm is accepted based primarily on of the following:
1) The long term exposure of rhesus monkeys to 25 ppm did not result in adverse effects (Lewis
et al., 1984) and so was set as the NOAEL. A x 2.5 safety factor was applied to find the safe
exposure value.
2) A chronic 2-year study on acetonitrile which shows no effects of a daily intake (maximal daily
dosage ≥10 mg CN / kg bw)
3) No adverse effects in a two year feeding study on HCN (maximal daily dosage 10 mg CN / kg
BW). This dosage corresponds to a two times higher daily intake and subsequently two times
higher concentration of ethanedinitrile; however this concentration was not tested in study of
Lewis et al., (1984).
10 ppm was set as the TWA in the recent EU registration of HCN as a biocide. This corresponds to
daily doses ≥4.7 mg CN /kg bw. A safety assessment factor of 2.5 was used to extrapolate to human
exposure.

With respect to repeated exposure for the proposed use of EDN as a log fumigant, there are four
potential situations where handlers, applicators or bystanders may be affected by ethanedinitrile in
higher concentration. The situations are as following:
a) Chronic exposure during manufacturing storage and transport.
b) During fumigation as some of the ethanedinitrile tends to escape through the tarpaulin to the
environment.
c) During ventilation as the removal of the tarpaulin will result in the release of considerable amount
of ethanedinitrile to the atmosphere.
d) During re-entry and re-handling of the treatment logs.
See section 7.5 in the application for the entire applicant proposed controls. Many of these are listed
in the discussion below where they are used to mitigate risks from these exposures
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Chronic exposure during manufacturing, storage and transport.
Manufacturing of ethanedinitrile is done overseas (in the Czech Republic) where the production is
controlled by the local work safety standard (TWA, PEL of 10 ppm). Chronic exposure as a
consequence of a leak due to storage or transport is not expected, please see acute toxicity section
above for more discussion.

Risk associated with the log stack through the fumigation period.
For the discussion of this risk and its mitigation, please see section 7.4.1.2 above.
The modelling conducted demonstrates that the concentration of EDN through the fumigation
exposure period will not reach average levels based on either an 8 hour or 24 hour exposure period,
above the safety value of 1ppm outside the nominated buffer zone of 20m. It is highly likely that the
levels of EDN during fumigation will be very low at 20m in all situations. Therefore, the risks to
workers, bystanders and the public will be easily mitigated by the buffer zones and personal
protective equipment required.

Risk associated during ventilation
For the discussion of this risk and its mitigation, please see acute toxicity section above.
The studies conducted demonstrate that the concentration of EDN released during the ventilation
period, while initially high, close to the treated stack, dissipate very quickly both in time and distance
from the time the tarp is removed from the stack. The modelling study, which incorporates the entire
amount of EDN remaining following fumigation, demonstrates that even in an overly conservative
multi-source scenario, average EDN levels will not reach the safety value of 1ppm outside the
nominated buffer zone of 20m. It is highly likely that the levels of EDN during fumigation will be very
low at 20m in all situations. Therefore the risks to workers, bystanders and the public will be easily
mitigated by the buffer zones and personal protective equipment required.

Risk associated with the re-entry and re-handling of the treated logs
For the discussion of this risk and its mitigation, please see acute toxicity section above.
Re-entry into treated areas is not permitted under standard fumigation practice until fumigant
concentrations have fallen below the safe exposure level. It is the responsibility of the fumigator to
monitor this and ensure unprotected workers remain outside the buffer zone.

With respect to
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handling treated logs, the evidence available demonstrates that EDN is highly absorbed by the logs
and does not desorb at any measurable rate. As such exposure to workers handling treated wood by
machinery or hand will be negligible.

Conclusion
In practice fumigation in ports will minimise the potential for continuous exposure to ethanedinitrile
because the gas is very volatile and will be rapidly diluted by air. Like the acute inhalation risk
assessment above, inhalation is the primary exposure route for chromic effects of ethanedinitrile. By
applying the necessary controls such as appropriate protective equipment (including Full Face Air
Purifying Respirator when required) for operators in close proximity to the fumigation stack and a
buffer zone for the protection of the non-protected by-standers, the inhalation toxicity hazard should
be considered as highly improbable. Accordingly, the level of the risk could be considered as low.

7.2.1.6 Ecotoxicology risk assessment:
Ethanedinitrile has only one risk classification from an ecotoxicological perspective 9.1 An aquatic
ecotoxicity. Due to the gaseous nature of ethanedinitrile it is difficult to undertake the required OECD
tests to provide recognised data and provide a classification for terrestrial vertebrates and birds. As a
consequence they are included in the discussion of risk mitigation.

Aquatic toxicity
Ethanedinitrile is classified as class 9.1A “very toxic to aquatic life. “ The following table summarizes
the toxicity endpoints of ethanedinitrile for a variety of aquatic species:

Species

Toxicity end point

Daphnia, EC50

3.3 mg/L

Algae (Desmodesmus subspicatus) LC50

1.79 mg/L

Fish - Poecilia reticulata

1.4 mg/L
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The partitioning modelling however show’s negligible transport of ethanedinitrile from air to water and
sediment i.e. only an extremely small proportion of the ethanedinitrile in the air will move into water
and in a real-world situation it is considered that little to no ethanedinitrile will enter water bodies. It is
notable that it took several months of experimental work to identify a method of maintaining
ethanedinitrile in the water for long enough to collect results compliant with OECD data requirements.
The EQC modelling study (2016) shows an expected water concentration of ethanedinitrile to be
0.0002 ng/L.
Locally, the time weighted average EDN concentration measured by the air modelling study for 24
hours at the edge of 20 metres which represent the edge of the buffer zone is 0.029 ppm (0.06
3 8

mg/m ) . Based on this time weighted average concentration and the Henrys Law Constant, the
predicted maximum water concentration can be calculated as following:
1
𝐶𝑎𝑞 = 𝐶𝑎𝑖𝑟 𝑋 ( )
𝐻
Where Caq = water concentration (moles/L), Cair = air concentration (moles/L); H = Henry’s Law
Constant (dimensionless).
3

The Henry’s Law Constant for EDN is 0.0054 atm.m /mol as reported by the US EPA experimental
data base and is an acceptable means of considering localised movement to water. This equates to a
dimensionless value of 0.22.

Peak

air

concentration (Cair)

= 0.06 mg/m

= 0.00006 mg/L
= 1.15 x 10

Caq

3

= 5.2 x 10

-9

mol/L (52.04 g/mol)

-9

mol/L

-7

mg/L

= 2.7 x 10

The risk quotient to algae based on the predicted water concentration is 0.00000015. This value is
very low and below the New Zealand level of concern 0.1. Hence the risks due EDN timber fumigation
to aquatic species can be ruled out.
Additionally, the ethanedinitrile’s rapid movement away from the site and its lack of movement into the
water the effect on the aquatic organisms is expected to be minimal and should be considered as
highly improbable. Accordingly, the level of the risk could be considered as negligible.

Avian toxicity
Exposure to ethanedinitrile can only be as a gas and so the traditional toxicity tests (oral, dietary,
reproduction) are not applicable to the ethanedinitrile exposure route.
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Ethanedinitrile fumigation will be undertaken at ports and industrial places where few birds are
present due to the constant presence of moving people and machinery. Due to the very quick
dispersion and rapid dilution of ethanedinitrile once it is released to the atmosphere birds that may be
present within a few meters of the fumigation site will only be affected by an accidental release of
large amounts of ethanedinitrile. The EQC modelling study predicts the ethanedinitrile concentration
3

in air will be 336 ng/m which is far less than the LD50 dose of birds (1.4-18 mg/kg bw calculated as
CN).
In addition, birds are generally very mobile so exposure to ethanedinitrile is not expected to be
significant and will be only on a temporary basis.
On this basis, the exposure to birds will be low and the possibility any hazardous incidents should be
considered as highly improbable. Accordingly, the level of the risk could be considered as negligible.

Beneficial insects, terrestrial plants and terrestrial vertebrates
Ethanedinitrile will be used to kill insects of concern on the timber and logs that are fumigated so
ethanedinitrile is obviously toxic to insects at the rates applied. However; similar to avian toxicity due
to the industrial nature of fumigation sites there will be almost a complete lack of growing plants,
beneficial invertebrates associated with plants (e.g. bees and other pollinators) and terrestrial
vertebrates present on the site or within any of the fumigation risk or buffer zones.
The environmental model expects the air concentration to be 336 ng/m3

14

; which is far below any

toxic level. As a consequence, the anticipated effect on beneficial insects, terrestrial plants and
terrestrial vertebrates will be minimal and should be considered as highly improbable. Accordingly,
the level of the risk could be considered as negligible.

Organisms in soil
All fumigations with ethanedinitrile will take place on either asphalt or concrete so immediate
penetration of ethanedinitrile into soil is not expected. Should any exposed soil be found near to the
fumigation site the EQC modelling study has shown that a negligible amount (0.005 %) of
-7

ethanedinitrile is expected to move from the air into the soil. or 6.9 x 10 ng/g solids, which is almost
a negligible concentration
This may seem at odds with the fact that EDN is being registered as a soil fumigant in several
countries. However, in order to use EDN as a soil fumigant, specialised equipment has been
14

Use Of Eqc Model For Investigation Of Environmental Fate And Tranport Of Ethanedinitrile (Edn) To Various
Environmental Compartments, Mgr. Martin Beníšek PhD
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developed to introduce EDN into the soil directly as a liquefied gas under a low mass transfer
coefficient (LMTC) barrier film to retain the product in the soil, rather than the diffusion of the product
as a gas from the atmosphere into the soil.
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7.2.2 Costs

The applicant has identified four potential costs associated with the introduction of the fumigant EDN.
They include the following costs:


Those associated with developing and introducing a new chemical to the market.



Compared with the use of methyl bromide which EDN will potentially replace.



Associated with communication and community engagement to publicise the new fumigant.



Associated with cleaning up an accident that may result from EDN.

7.2.2.1 Costs associated with a new chemical.
Developmental costs aside; the registration and set up for any new chemical brought into the country
includes one off costs that will not be required at any other stage in the life of the chemical. These will
be incurred by a number of organisations. The organisations and examples of the one off costs they
may incur include:


Draslovka e.g. printing of new labels and safety data sheets; set up of supply chains.



Fumigating companies e.g. agreement of new work instructions with MPI, purchase of EDN
specific monitors, staff training.



Port Authorities e.g. review of their instructions for the use of fumigants to ensure the
instructions accommodate any EDN specific controls.

These costs will essentially be one off set up costs and should be well within the financial capability of
the companies involved.
Therefore with regard to these costs the magnitude of their effect can be considered to be minimal. It
is highly likely they will occur and as such their nett effect on costs for the business will be low.

7.2.2.2 Costs when compared with methyl bromide
EDN uses the same application equipment (less the need for a heater to turn the liquid methyl
bromide into a gas), tarpaulins and similar buffers to methyl bromide. In this respect the costs of
application and treatment times will be very similar and should not have any effect on port logistics or
space management.
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Based on the application rate being registered the cost of EDN as a treatment of logs for export will
be very similar in price to the cost charged for methyl bromide (the final confirmation of a cost per
application cannot be confirmed until the application rate has been agreed with China and India).
Obviously from 2020 onward once methyl bromide needs to be recaptured at the end of fumigation
(which has the potential to double or treble the cost of a methyl bromide treatment) there will be a
price differential in EDN’s favour. The positive cost differential for EDN will go straight to the log
producer’s bottom line.
Therefore with regard to these costs the positive effect on businesses will regarded as minor and it is
highly likely they will occur. As such the nett effect on costs for the business has been determined to
be medium.

7.2.2.3 Community engagement to minimise community anxiety.
Individuals and communities become very concerned about chemicals that may affect their families,
their community and the surrounding environment. Fumigants are particularly high on the list of
chemicals that cause concern. Methyl bromide has received a lot of negative publicity over the years
despite a reassessment by ERMA New Zealand which could not find any correlation between methyl
bromides use and longer term health impacts.
EDN is related to the cyanide group of chemicals which again has potentially negative associations.
To inform the community about EDN, negligible effect on the environment and it’s potential for safe
use active communication will need to be undertaken with communities and authorities to ensure all
parties are provided with accurate information. An example of such a communication can be seen in
Sub appendix 7.3.4.
The applicant is also recommending that fumigation companies and port authorities consider installing
monitors at the edge of the buffer zone, or port boundary that can supply real time monitoring of EDN
to the local council. These costs will be ongoing but are considered by the applicant to be a normal
cost of business.
The effect of these costs on businesses can be regarded as minimal and it is highly likely they will
occur. As such the nett effect on costs for the business will be low.

7.2.2.4 Cost of cleaning up an accident.
Accidents involving the release of EDN direct from a full cylinder into the environment could have a
negative impact on the area surrounding the site of the accident. The chance of such an accident is
highly improbable because of the regulations that control the use and handling of such chemicals in
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New Zealand. The chance of such accidents occurring for EDN are minimised due to the cylinders
and valves used to package EDN being built to a much higher standard than is required to contain
and release EDN.
In the unlikely event that such an accident occurs it would be very limited in time (EDN leaves no
residues and does not bio-accumulate) and space (EDN diffuses very quickly rapidly decreasing in
concentration). As such the costs of cleaning up an accident would most likely be dealt with
immediately by a single organisation.
Therefore with regard to the effect of these costs on businesses these can be regarded as minor and
it is highly improbable they will occur. As such the nett effect on costs for the business will be
negligible.
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7.2.3 Benefits associated with Forestry and EDN

7.2.3.1 Introduction

Overview
The profit derived from selling export logs directly influences the land area planted in forests.
The availability of phytosanitary treatments will help future proof forestry exports by providing
the necessary assurances to our trading partners that are critical for our exporters.
Background
Forestry is the third largest export earner for New Zealand, behind dairy and meat. A recently
released NZIER report1 states that forest products made nearly $4.75 billion (2015) in export earnings.
This figure is larger than those either from horticulture or the sheep industry (meat and wool). In some
regions forestry is a particularly strong contributor to the local economy and in these areas forestry is
an important driver of economic activity, this is particularly so in Gisborne where forestry contributes
6% to the regional GDP.
The export of logs is a significant contributor to these statistics with logs alone being worth NZ$2.1
billion in 2015. Concern has recently been raised that demand for more land for agriculture has seen
reduced forest planting for the last 15 years and that this will have a significant effect not only on our
potential exports but also on a number of spin off benefits that forestry supplies. The NZIER, March
2017 report “Plantation forestry statistics” (Sub appendix 7.1.a) 2 prepared for the New Zealand Forest
Owners Association singles out the profitability of selling logs as one of four factors that will have a
significant effect on the future plantings. The others are:
1) Confidence in markets for all forestry products.
2) Confidence in future policy settings.
3) Further changes to the ETS scheme that favour New Zealand grown credits.

The phytosanitary treatments required by the National Plant Protection Organisations (NPPO) of our
trading partners result in a significant number of the exported logs being fumigated before they leave

1

2

NZIER, March 2017 report “Plantation forestry statistics” prepared for the NZ Forest Owners Association
Figures quoted in the benefits case are sourced from the NZIER report, MPI and the Forest Owners Association
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3

New Zealand. In 20153 methyl bromide was used to fumigate 17% (1.8 million m ) of the export logs
3

to China and all logs (1.624 million m ) exported to India were treated with methyl bromide.
If methyl bromide is no longer available after 2020 or it becomes less economic to use with the
imposition of emissions management technologies or there is no replacement for methyl bromide the
log trade will potentially be less profitable and the size of New Zealand’s plantation forestry may
reduce significantly. This would have an affect not only on the New Zealand economy, but could also
potentially contribute to global climate change.

Please note in the following discussion all figures relate to the 2015 year unless expressly stated.

7.2.3.2 Value of forestry

7.2.3.2. A. Economic Value – Domestic
NZIER reports that the plantation forestry and logging sector directly accounts for 0.6% of GDP or
$1,389 million. The total forest industry contribution to New Zealand’s GDP is illustrated in Graph
7.1.2.a below.
Graph 7.2.3.2.a: Forestry contribution to GDP NZ$m. (Source NZIER 2017)

New Zealand Forestry GDP, $m
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Three regions stand out where forestry is extremely important to the local economy:


Gisborne region where forestry is the most significant contributor with between 5% and 6%
of regional GDP



Tasman/Nelson where forestry contributes nearly 3% to the regional GDP

3 Of those exported to China 72 % were treated with phosphine while 11% were debarked .
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Northland where forestry contributes approximately 2.5%.

Graph 7.2.3.2 b: Percent contribution of forestry to regional GDP in New Zealand (Source NZIER
2017)
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Graph 7.1.2.c: Breakdown of regional GDP in New Zealand NZ $m by sector (Source NZIER 2017)
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Within New Zealand forestry employs 9500 people directly, and a further 2000 truck drivers and 900
port workers.
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7.2.3.2.b Economic Value – Exports

Plantation forestry export products make up approximately $5 billion per annum in New Zealand,
which is approximately 2.9% of total exports. This has risen from below $2 billion in 1990 (inflation
adjusted). This rise in value has been production-led, driven by plantings in the early to late 1980s. In
4

its forecasts MPI expects that forestry value will reach $6 billion by 2020.
New Zealand’s forest products are exported mainly to China and Australia. There are more than 17
other countries that New Zealand exports forest products to. Exports create jobs at ports, with
Tauranga, Whangarei and Gisborne ports exporting 63% of all sawn timber and log exports. Without
forestry exports, the Gisborne port would not be viable. Just over half (53% in 2015 or 15.4 million
3

m ) of all trees harvested were exported as logs.
Log and lumber exports represent a significant portion (ca 56%) of the total value ($4.75 billion in
exports in 20155) and are a significant driver of the forestry industry. Log sales have continued to
grow over the last 10 years while sawn timber exports levelled off after the 1990s and have dropped
since 2011. It should be noted that domestic sales have grown over that period as housing demands
have increased so that total sawn timber production has remained level. The only other forestry
product that is showing growth is the export of wood pulp.
Graph7.1.2.d: Forest exports by destination over three years 2013-15 (Source NZIER 2017)
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4

MPI’s Situation and Outlook for Primary industries https://www.mpi.govt.nz/about-mpi/corporate-publications/

5

http://www.mpi.govt.nz/news-and-resources/open-data-and-forecasting/forestry/wood-product-markets/

Appendix 7.2. Risk Costs and benefits

Page 143

Graph7.1.2 e: Exports of selected forestry products NZ$000s (Source MPI 2017 SOPI)

Harvest set to climb
The annual log harvest in New Zealand reached a record in 2016. The harvest totalled in excess of
3

30.7 million m in the 2016 calendar year, up 5.4 percent over 2015. It is currently set to climb further,
driven by a combination of both high log prices and increased availability. Availability will increase
over the next 5 years due to the high rate of planting in the early 1990s.
3

Wood availability forecasts published by MPI show that harvesting would reach about 32 million m in
2022. Harvest levels above this will be balanced by future reductions. However, the anticipated 2022
harvest level may be reached in 2018 if the strong log prices seen in 2016-17 are sustained and
encourage earlier harvesting. It is expected that most of this increased harvest volume will be
exported as logs as there are no strong signals that domestic processing capacity is going to expand
to handle the extra volume in the next 2-3 years.

7.2.3.2.c. Social Value of Forestry

Employment
Forestry employs a large number of people in New Zealand. Measuring exact numbers can be
difficult, due to the seasonal nature of the industry and the fact that Statistics New Zealand classifies
industries by main economic activity. This means any part-time forestry operators will not be included
in official statistics.
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The Statistics New Zealand Linked Employer Employee Data-base (LEED) uses employer monthly
tax returns. While this approach is considered more reliable for determining numbers employed in a
given activity, like the Census it has problems with industry data being classified by main activity. The
LEED database shows 7,287 people employed in the forestry sector, with an additional 2,223 people
self-employed in the sector. Giving a total of 9,510 people working in forestry.
The NZIER report identifies other sources of employment related to forestry in addition to the figures
above:


Approximately 2,000 employees/contractors are involved in the forestry road transport
sector



Approximately 600 science related jobs are focused on forestry



Approximately 900 employees are involved in the transport support services sector (which
includes port service workers i.e. stevedores, marshallers, fumigation services etc.).

7.2.3.2.d. Environmental Value of Forestry
While the economic value of forestry can be calculated relatively easily, the environmental value that
forestry provides to New Zealand is not quite so simple. While it is clear that forestry does provide a
range of environmental value to New Zealand, quantifying the value accurately is a relatively new field
and is highly specific to the area being studied. Ecosystem services are one such way to quantify
environmental benefits into monetary value. The following section sets out the ecosystem services
provided by the forestry industry and value they provide to New Zealand. It is worth noting that these
have been calculated in one catchment and then extrapolated across all land currently forested in
New Zealand, therefore are a rough estimation of the actual economic value provided.

Ecosystem Services
The ecosystem services framework is one way to describe what the natural environment provides to
New Zealanders. It is a framework designed to provide an understanding of the relationship between
natural resources like forestry, the bio-physical functions they perform and their contribution of
services to human well-being.
The NZIER report notes that ecosystem services are defined as the benefits people obtain from
ecosystems. Ecosystem services were defined and divided into four categories of service by the
United Nations, Millennium ecosystems assessment project 6. The services derived from natural
ecosystem functions have been described as:

6

Millennium Ecosystem Assessment. 2005. Summary for decision makers. In Ecosystems and Human Well-being: Synthesis, 1-24. Washington, D.C.:
Island Press.
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Provisioning services: in the case of forests, the extraction of materials from forests to
provide food, fibre, energy and chemicals for pharmaceutical and other uses;



Regulating services: for forests, contributions to stabilisation of soils and reductions in
erosion and sedimentation, moderation of water flows and microclimates, retention of
carbon and nutrients from being discharged into atmosphere and water;



Cultural services: for forests these are contributions to providing space for recreation and
tourism, natural and historic heritage, general amenity and protection of biodiversity and
spiritual associations of iconic locations;



Supporting services: these are basic bio-physical and chemical functions of nutrient and
water recycling, pollination of plants.

Ecosystem services contribute to human well-being in different ways which require different
approaches to valuation. Although fundamental, the value of supporting services is commonly not
separately accounted for, because they are difficult to ascribe value to without double counting values
included elsewhere in the ecosystem service supply chain. The NZIER report quotes the following
values for some of these ecosystem services

Carbon sequestration
Carbon capture is a significant environmental benefit deriving from the forestry industry. The
Emissions Trading Scheme in New Zealand currently covers afforestation. In order to meet the
obligations of the Paris Agreement, New Zealand has committed to reduce emissions to 30% below
2005 levels by 2030. Sequestering carbon through forestry is likely to be part of this strategy. A
possible increase in the carbon price could help this process (i.e. The Ministry for the Environment’s
lead negotiator Kay Harrison has signalled price projections of NZ$50 to $300/t). Regardless of price
increase of carbon credits, forestry has a positive role to play in New Zealand’s approach to a carbon
policy.
The estimation of carbon stored by forestry is in principle relatively straightforward to determine; from
calculating the volume of standing timber, knowing the carbon content of that timber (varying with
species and age profile) and the value of carbon credits available in New Zealand. Carbon capture in
growing trees including their root systems is subject to market prices under the New Zealand
emissions trading scheme. The unit value of carbon will vary over time and there will be periods in the
forest production cycle (ca 30 years) around harvesting when this will turn negative with net
deforestation.
It has been estimated that retaining the current area of planted forest is worth in excess of $300
million per year.
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Nutrient retention and avoidance of runoff
The NZIER report notes that forests displace other land uses which apply more nitrates per hectare
(e.g. agriculture) and reduce the volume of nutrients leached into waterways. There is no market for
this service in New Zealand to date, but there is value implicit in this as regional councils apply
regulations to control nutrient application to land uses to reduce the run-off into waterways.
Recent estimates of the ecosystem services from forestry have placed a very high value on the
reduction of nutrients entering the waterway of $400 per kilogram. These are based on the cost of
fertilizer and the implicit waste of valuable input into agriculture. As a rough indicator of scale,
assuming the estimate of $2,800 per hectare saved described in Yao RT & Velarde SJ (2014) 7 is
applied to the whole of the planted forest area, this would have an annual value of $5.8 billion to the
nation.

Avoidance of soil erosion
Trees and their roots help to bind soils and reduce their susceptibility to erosion and run-off of
sediment into waterways by increasing soil cohesion. This lessens the magnitude and frequency of
erosion. The effect of trees tends to depend on local conditions of terrain and climate. Previous
studies that estimate the national costs of erosion could be used to infer indicative value of the value
of erosion prevention attributable to forested landscapes.
Yao and Velarde estimate the value of erosion protection at $121 per hectare per year. If this were
applied to the whole planted forest area of 1.72 million hectares, the annual value would be $208
million per year to the nation.

Water quantity and flow moderation
Tree planting has been shown to moderate peak flood flows in small to medium sized storms. In low
rainfall areas (e.g. east coast of the South Island) tree planting reduces the water yield by 30% or
more, potentially impacting abstractive water users.
Forestry reduces the frequency and severity of flood events by absorbing and retaining water into the
forest floor while slowing its movement across the landscape. The damage caused by flood events,
and their frequency in catchments with similar climatic characteristics but different distributions of
forests would provide an indication of the specific value of forestry for this benefit. A number of
previous studies of the cost of floods can be used to give indicative values of the avoided costs due to
the extent of forests.

7

Yao RT & Velarde SJ (2014) Ecosystem services in the Ohiwa catchment; Report to Bay of Plenty Regional Council,
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Flood events cause damage to the economy, reflected in insurance claims and lost productivity due to
disruption of normal activities. Insurable damage includes both that caused by water and the clean-up
of sedimentation which is the end result of erosion, so it is unclear where the distinction between
erosion damage and flood damage falls. For instance, Yao and Velarde estimate $121 per hectare
per year as the avoided cost from forestry of sedimentation and flooding, but of just $8 per hectare
per year to the nation.
If this water supply value is applied across 1.7 million hectares of forest the ecosystem service value
would amount to $14 million per year. However, it should be noted that this estimated average may
not reflect the variability across catchments in the benefit achieved or the netting off of negative
impacts on other water abstractors, which is site specific and to be assessed more accurately will
require local monitoring.

Water quality
Since 2000, government and local government have committed $526 million to multi-year (taxpayer
funded) programmes to clean up freshwater bodies, including $220 million on the Waikato and Waipa
Rivers, $144 million on four Rotorua lakes, $30 million on Lake Taupo and $30 million on the
Manawatu River. The full costs of clean-up, including private costs and opportunity cost of lost
production from other regulatory measures, are unclear but would be higher than government costs
alone.
NZIER comment that plantation forests can contribute to improved water quality because of its lower
nitrate leaching than other potential land uses; existing forestry makes the clean-up task less severe
than it would otherwise be. But the extent to which these avoided clean-up costs can be attributed to
forestry – i.e. how different would they be if there were more (or less) forestry – is not clear from
current information on average values of ecosystem services.
Yao and Velarde estimate a forest benefit of $6 per hectare per year as the benefit of water
regulation. As a rough indicator, if this value were applied to the 1.72 million hectares of planted forest
it would amount to a benefit of $10 million per year. They also estimate a value of $244 per hectare
per year for waste treatment, which presumably reflects forest undergrowth’s ability to assimilate
waste which could otherwise end up in waterways. That would be worth $420 million per year to the
nation if it applied to 1.72 million hectares of planted forests.

Biodiversity

Appendix 7.2. Risk Costs and benefits

Page 148

Although biodiversity is commonly associated with indigenous forests, planted exotic forests in New
Zealand also provide habitat for at least 118 threatened native species8 and may have particular value
in providing forested corridors linking areas of other indigenous habitats. The implication is that
planted forests can reduce the probability of irreversible loss of threatened species compared to other
modified land uses like pasture, and thus contribute to biodiversity protection goals that the
government has drawn up in accordance with international agreements.
In principle the value of planted forests for biodiversity can be inferred by examining its cost
effectiveness in protecting native species compared to the cost effectiveness of protecting the same
species in other ways (e.g. through native forest restoration). In practice there are too few studies that
attempt to do this to draw generalisable values for applying across the national forestry estate.
Assessments of the value of improvements in biodiversity are often couched in terms of a public
choice question of willingness to pay for more protected habitat, and as such can be considered
under the heading of the value of cultural ecosystem services to environmental amenity.
Yao and Velarde estimate a value of forests for biodiversity to be $257 per hectare in the Ohiwa
catchment, eastern Bay of Plenty. However, this is based on relatively few studies of willingness to
pay for localised biodiversity improvement measures, mainly applying to indigenous forest and
transferred to planted forest by assumption. It is unlikely that these local estimates are representative
of the average value across all planted forests, many of which are not accessible to the public and
hence lack the value of watchable wildlife that attaches to more accessible forests. Hence there is no
firm basis for estimating value for biodiversity of planted forests as a whole; however it is clear that
forestry does provide value to biodiversity when compared to other land uses, with the exception of
native forest.

7.2.3.2 e Cultural Value of Forestry

Recreation and tourism values
The owners of several planted forests in New Zealand provide public access opportunities for
recreational activities such as walking, mountain biking, horse riding, running, 4WD vehicles, picnics
and in some cases more formal provision such as paintballing, high wire courses, zip-lines and flying
fox rides. Some forests are accessible by permit for activities such as hunting and fishing however;
there is no public access with the right to roam over plantation forests in New Zealand.
A study of Whakarewarewa Forest in 2007 estimated the total mountain bike spending in Rotorua to
be $7.37 million, of which $2.56 million could be directly attributed to the Forest. Rotorua residents

8

Pawson SM, Ecroyd CE, Seaton R, Shaw WB, Brockerhoff EG 2010. New Zealand’s exotic plantation forests as habitats for threatened indigenous
species. New Zealand Journal of Ecology 34: 342–355.
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comprised around 26% of recreational visitors to the Forest, but accounted for 69% of the recreational
activities undertaken there, indicating the Forest’s contribution to local amenity and to attracting
people from elsewhere.
NZIER study estimated the 2016 Crankworx Festival, held in the Forest, to have boosted spending in
Rotorua by $8 million, with 73% attributable to New Zealanders and 27% attributable to international
visitors (including competitors).
At present information on the economic value of planted forests for recreation is limited to reports on
local economic impacts (such as the Whakarewarewa study above) or non-market valuation studies
of particular forested areas.
The level of investment in these types of activities is growing on the back of surging tourist numbers
and increased local demand.

7.2.3.2.f Summary of economic and social benefits associated with forestry
The benefits New Zealand derives from its planation forestry are summarised in Table 7.2.2. and the
value attributable to the area that is effectively producing logs for exports calculated.
Table 7.2.2 Summary of benefits derived from New Zealand’s plantation forests After NZIER 2017
Total value
$ Million

Portion attributed to export
,

logs9

10

$ Million
Exports income

4,800

2,000

Domestic GDP

1,390

737

300

159

5,800

3074

Avoidance of soil erosion

208

110

Water quantity and flow moderation

14

7

Water quality

420

223

Carbon sequestration
Nutrient retention and avoidance of runoff

Biodiversity

Unmeasurable but recognised

Recreation and Tourism value

Variable – locality dependent but significant

9

To derive these values the Forest Owners Association calculation that 53% of all trees harvested are exported as logs (source Forestry facts 2016).

10

https://www.nzfoa.org.nz/images/stories/pdfs/ff_2016_web.pdf
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7.2.3.3 Benefits of EDN

7.2.3.3.a , The benefits of EDN as a fumigant
The fumigant EDN is discussed in detail in the use section and also in the risk and international
obligations sections that follow. The following list provides a summary of benefits associated with
EDN that are covered in these sections.


EDN does not have green-house gas nor ozone depleting properties



EDN does not bio-accumulate in the body



EDN is an environmentally sustainable fumigant for the following reasons:
o

EDN does not destroy ozone whereas methyl bromide does

o

It is not a greenhouse gas like sulphuryl fluoride

o

The EDN molecule dissipates quickly in the atmosphere

o

EDN does not readily enter water, soil or sediment

o

It has been present in the environment for time immemorial consequently all
organisms have evolved processes to break sub-lethal doses of the cyanide ions
down in the body and to excrete the breakdown products

o

In the environment EDN breaks down to form ammonia and carbon dioxide



EDN is a “drop in” alternative phytosanitary treatment for methyl bromide



EDN is produced by Draslovka in a state of the art production plant using an innovative
proprietary production process which results in a product of high purity.

Compared with methyl bromide:


EDN is a drop-in alternative for methyl bromide (i.e. it will require no new equipment other
than EDN specific monitoring devices)



It does not need to be heated during application as methyl bromide does



The toxicity of EDN falls between that of methyl bromide and phosphine



The end point headspace concentrations at the end of a fumigation for methyl bromide are
approximately 10 times higher than the EDN endpoint concentrations



At 15 ppm which is just above the WES, EDN causes the eyes to water providing a natural
warning that EDN is present at only a portion of the level at which EDN will cause acute harm



In addition to wood boring and bark beetle insects EDN has been shown to control a range of
fungi, phytophthora and nematodes. While EDN hasn’t yet been tested against endemic New
Zealand fungi and phytophthora, EDN may prove to be a suitable treatment for these.



When the forest insect efficacy data set has been completed for EDN it will provide a sound
evidence based document for MPI to present to our trading partners for their consideration
and acceptance as a suitable phytosanitary treatment. Note: Under WTO rules trade must be
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allowed to occur if the exporting country can scientifically show the trade does not create a
biosecurity risk for the importing country.


Despite the EPA’s 2010 Reassessment of methyl bromide showing that there were no
conclusive links between methyl bromide and motor neuron disease public concern
continues. Draslovka recognises that the public may associate EDN with cyanide disasters in
the mining industry. Draslovka works proactively with community groups (see example of
consultation with Tauranga Moana Iwi, Mt Maunganui near the Port of Tauranga). A fact
sheet and set of frequently asked questions are available for public communications.

7.2.3.4 Assessing potential scenarios
7..2.3.4.a. The status of current treatments
This section summarises in bullet points a lot of the information presented in Appendix 1 sections 1.4
and 1.5.
Scene setting
1. An alternative phytosanitary treatment for methyl bromide is required:


The approaching EPA deadline October 2020 requiring no methyl bromide emissions
thereafter is three years away



The forest industry and other methyl bromide users through STIMBR are seeking
solutions.



With an increasing global awareness customers and communities are requiring
sustainable solutions



Some would prefer that no chemicals were used at all



The reality is that while that ideal is laudable it is unlikely to sustain the levels of primary
production required to feed and house an expanding global population predicted to
exceed 9 billion by 2050. Chemistry will play a critical apart in plant nutrition, crop
production, plant protection, crop storage and processing and as phytosanitary
treatments.



The United Nations FAO predicts11 that in developing countries, 80 percent of the
necessary production increases would come from increases in yields and cropping
intensity and only 20 percent from expansion of arable land.

2. It is unlikely that no other approach will be ready to replace methyl bromide by 2020

11

www.fao.org/fileadmin/templates/wsfs/.../How_to_Feed_the_World_in_2050.pdf
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STIMBR’s research indicates that the introduction of a systems approach nationally
which identifies periods of low forest pest prevalence will require further research with no
guarantee that the concept will be accepted by trading partners, at least at this stage.



Extensive further research requiring a 10-15 year frame is needed to:
o

Develop data that might support the application of the concept of areas of low
pest prevalence.

o

Develop modelling showing the likelihood, or not, of forest insect species
establishing in key markets.



o

Undertake pest risk analysis and assessment.

o

The cost of completing this work is estimated at $10m.

Debarking is a risk reduction strategy approved for use on export logs for China but:
o

Dust and noise issues – resource consents are required.

o

Bark tolerances are pre-determined and prescribed.

o

Bark remaining on the logs may create risk.

o

Requires significant capital investment 12.

o

A high cost compared with methyl bromide treatment5.

o

Will not control wood boring insects such as Sirex; and,

o

Will not control nematode species such as Pinewood nematode should. they
become an issue in the future.



Research is required to develop techniques and processes for providing Sirex noctilio life
stages for efficacy data set development –( estimated cost of research and insect
production to produce an efficacy data set $5m)



Joule heating is showing promise as a phytosanitary treatment:
o

Concept proven and technologies developed.

o

But required very significant capital investment.

o

When an up-scaled prototype is constructed there is a risk that it may not survive
“The Valley of death” when commercial scale testing is conducted.

7.2.3.4.b. Current treatments – the Pros-Cons in a nutshell
Currently the phytosanitary tool box available to New Zealand forest product exporters is limited to
two fumigants (methyl bromide and phosphine) and debarking – a risk reduction measure approved
by China. Note: All export figures below are for the 2015 calendar year.
12

Interpine 2012 Export Debarking Feasibility Study Cost Benefit Analysis for Debarking versus Methyl
Bromide A confidential report prepared for STIMBR October 2012
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Methyl bromide
28% of all exported logs are treated with methyl bromide
13% of all exported logs are treated with methyl bromide and sent to India
15% of all exported logs are treated with methyl bromide and sent to China



An established and proven phytosanitary treatment.



Ozone depleting compound.



Cost to treat logs is $4/m in log stacks; and, $2/m as an in-hold treatment at the wharf.



Emissions control beyond October 2020 which will require 100% recapture or destruction i.e.

3

3

But

no release of methyl bromide to the atmosphere.


As described in Appendix 1 a lot of work is being undertaken globally looking for solutions
with limited successes and few promising systems.



Issues are often encountered in scaling up to deal with the volume of air needing to be
scrubbed and also the disposal of the resulting waste.



It is anticipated that technologies to manage methyl bromide emissions will result in significant
additional costs for methyl bromide fumigations. Capital costs are high with significant
operating and effluent disposal costs. Burying carbon in landfills onto which methyl bromide
has been absorbed is not considered an ethical nor responsible solution.



Estimates suggest that effective emissions management technologies will add ±50-200% to
the current costs of methyl bromide fumigations.

Phosphine
63% of all exported logs are treated with phosphine
100% of those logs treated with phosphine are sent to China
72% of all logs sent to China in 2015 were treated with phosphine

3



Cheaper than alternatives – treatment cost $1/m



Used as an in-hold, in-transit treatment



Approved by China on an experimental basis



Work underway monitoring in-transit fumigations to provide assurance that the 200ppm
minimum threshold is not breeched during the 240h treatment period.

Debarking
9% of all exported logs
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11% of logs to China



A risk reduction measure



Not a phytosanitary treatment



Residues break-down naturally



Debarking costs13 have been estimated to fall in the range of $8.00 - $15/m



Higher cost relative to methyl bromide and phosphine.

3

7.2.3.4.c. Identifying the potential benefits of EDN as one of the tools in the
phytosanitary tool box.
It is difficult to predict what future international demand there will be for New Zealand logs. Demand
for commodities such as logs is influenced by factors beyond New Zealand’s control. Likewise the
price received for our logs and the cost of inputs such as labour, transport and treatment chemicals
may be anticipated but are not able to be accurately predicted.
We do know however that New Zealand’s log harvest will continue to increase for the next 5 years at
least. Draslovka hopes to be able to bring EDN to market at cost parity with methyl bromide. Methyl
bromide is and EDN, when approved, will be more expensive than phosphine.
To assess the potential economic benefit of EDN five scenarios are provided below to illustrate the
effect of losing one or more of the current phytosanitary treatments and/or debarking. (Note: costs are
based on figures in the 2016 year). No attempt is made to reflect the economic reality that increased
availability of logs due to the lack of a suitable fumigant for one market can affect the price an
alternative market may be prepared to pay.

Scenarios - Generic assumptions:
1. Methyl Bromide will continue to be available in the phytosanitary tool box unless otherwise
stated in the given scenario.
2. Debarking will continue to be available as a risk reduction measure for export logs.
3. The EPA will require that no methyl bromide is released to the air beyond 2020 i.e.
recapture/destruction of methyl bromide will be required.
4. Any additional costs will not be able to be recovered from log purchasers as we are dealing
with a price taking commodity.
5. Logs will continue to be traded as a price taking commodity.

13

Interpine 2012 Export Debarking Feasibility Study Cost Benefit Analysis for Debarking versus Methyl Bromide A confidential report prepared for
STIMBR October 2012
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6. Technologies used to manage methyl bromide emissions will add significant cost (current
estimates for the Genera system indicate that costs are likely to be at least double).
7. The technologies used to manage emissions will impact on treatment site logistics.
8. Chemical liquid destruction technologies will have health and safety implications regarding the
chemicals used/generated during methyl bromide destruction (Note: these additional costs
have not been factored into the discussion).
9. On-going research will be required by the developers and industry to improve the efficacy and
the efficiency of emissions control technologies.
10. Continuing high levels of concern from some in the community.

Scenario 1: The Status Quo
The current fumigant phytosanitary treatments of methyl bromide and phosphine along with

debarking, a risk reduction measure is available.

Assumptions
 Methyl bromide continues to be the only fumigant that can be used to India
 Fumigation costs of methyl bromide double when emissions technologies are used
 Phosphine continues to be used to fumigate 70% of the logs sent to China.

Enablers
 Methyl bromide use is permitted with emissions management technologies
 Phosphine in-transit treatment for logs exported to China continues without change
 Audit of phosphine monitoring in-transit fumigations provides assurance that the importing
country phytosanitary requirements are met.
Consequence
Exports continue with the current resources in the short term but:
 The increased cost of recapture technologies will increase costs
 These costs will not be able to be passed on to purchasers and decreased profits will result
 Emissions management requirements will have implications for managing port logistics
 Concern about methyl bromide use will continue to be voiced by a sector of the community.
Precipitated because
 EDN is not registered and no other technology is available to provide pest free logs
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 There are no changes to the importing requirements for logs from New Zealand’s
trading partners
Scenario 1 Assessment of impact
Tools

Export volume impacted
Impact on producers
Exports treated by EDN
Value of logs treated with
EDN
Total Annual export
value

Phytosanitary treatments: Methyl bromide and phosphine
Risk reduction: Debarking
No change export levels maintained
Cost of methyl bromide fumigation will at least double
0%
$0
NZ$2.1billion

Scenario 2: Status Quo Plus EDN Is Available
EDN will be able to be used as a ‘drop in’ alternative to methyl bromide
Assumptions
 EDN is approved by China and India for use as a phytosanitary treatment
 Phosphine continue to be available as treatments for logs exported to China
 Methyl bromide use will decline rapidly to near zero (because EDN lower cost)
 Methyl bromide will remain in the phytosanitary tool box
 Costs of EDN treatment will be similar to the current methyl bromide
 Log harvest will continue unchanged.

Enablers
 EDN is a drop in replacement for methyl bromide i.e. same process
 EDN is an environmentally sustainable phytosanitary treatment.

Consequence
 No significant changes or effects will occur
 Costs stay as they are at the moment.
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 Market supply can stay unchanged
 The switch to use of EDN as an alternative would be unlikely to directly affect current
methyl bromide related log business at Tauranga, Whangarei and Napier.
Precipitated because
Methyl bromide is under increasing pressure as it is an ozone depleting substance. Portions of the
community also have perceptions about the effects of methyl bromide on public health. Alternatives
are being sought internationally as are emissions management technologies. The EPA Methyl
Bromide Reassessment Decision 2010 determined that beyond 2020 the use of methyl bromide will
only be permitted if emissions management technologies are used.

Scenario 2 Assessment of impact
Tools

Export volume impacted
Impact on producers
Exports treated by EDN

Value of logs treated with EDN
Total Annual export value

Phytosanitary treatments: Methyl bromide, phosphine
and EDN
Risk reduction: Debarking
No change. Exports continue un-interrupted
None
Assuming all methyl bromide use is replaced with
EDN
Total 28% ,
China 15%
India 13%
$600 million (28% of logs)
NZ$2.1billion

Scenario 3: Only EDN and Methyl Bromide Are Available For Use
EDN and methyl bromide are the only available phytosanitary treatments
Assumptions
 Phosphine is not available as treatments for export logs
 The un-availability of phosphine will result in an approximate 4 fold increase in the cost of
fumigation using methyl bromide or alternatively EDN
 Further significant cost increases (at least double the current methyl bromide cost can be
anticipated) where emissions management technologies are required for methyl bromide
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 Methyl bromide use will decline rapidly to near zero (because of the cost of scrubbing
methyl bromide and the lower cost of fumigation EDN is used)
 Methyl bromide plays a critical role in allowing access to the Indian market and will
continue to do so until EDN is approved by India
 Logistics issues will result particularly at busy ports such as Tauranga where the added
demand for on-shore fumigation is likely to place severe stress on the port. Additional
space will be required. Fumigations may need to be undertaken at other ports.

Enablers
 EDN is available as an alternative treatment which will be able to be used while minimising
the impact of additional methyl bromide use.
Consequence
 Logistics issues are likely to arise in the management of consignments in log yards
 Fumigation service providers will need to increase resources.

Precipitated because
 China ceases to permit the use of phosphine

Scenario 3 Assessment of impact
Tools

Export volume impacted
Impact on producers

Exports treated by EDN

Phytosanitary treatment: Methyl bromide and EDN
Risk reduction: Debarking
No change export levels maintained
Price increase 4 fold over in-hold phosphine with additional cost
impacts where methyl bromide is used – recapture
Phytosanitary treatment costs come off the bottom line of the
tree grower.
EDN is approved by both China and India
All logs previously treated with methyl bromide Total 28% - China 15%; India 13%
And all logs previously treated with phosphine are treated with
EDN – 7,7 million m3 ca NZ$ 1 billion

Value of logs treated with
EDN
Total Annual export value

$1.83 billion
NZ$1.83 billion treated with EDN of a total of NZ$2.1bn (2015).
(the balance would be from debarked log)
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Scenario 4: ONLY PHOSPHINE IS AVAILABLE AS A PHYTOSANITARY TREATMENT
Phosphine requires time to act. It is therefore suited to in-transit fumigation.

Assumptions
 The will be a short to medium term lag in debarking capacity
 25 % of the logs previously treated with methyl bromide and carried to China will be able to
be debarked
 No other approved phytosanitary treatments are available to treat the product that cannot
be either treated with phosphine or debarked
 Phosphine and debarking are not approved for India.

Disablers
 There are no enablers in the absence of alternative treatments and limited port log yard
capacity.
Consequence
 Export to India will cease as methyl bromide is the only approved phytosanitary treatment
and debarking is not accepted as a risk reduction measure
 Those portions provided to China that were treated with methyl bromide will either need to
be foregone, debarked, or, alternatively transported in-hold and treated with phosphine
 Debarked product will be top-stowed
 Until such time as additional debarking facilities are available there will be a period in which
there may be higher transport costs per JAS if top stow product (debarked) is not available.
Note: 33% of the logs sent to China are sent top stowed.
 It is likely that markets for the volume sold to India will not be found immediately.
 As logs are a commodity international log prices may decrease at least in the short term as
there will be surplus logs in New Zealand
 Jobs would be lost
 Forest values decline
 Forest lease values and returns would decrease
 In short to medium term processing in New Zealand will not absorb additional logs
 Oversupply of logs would negatively impact domestic log prices.
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Scenario 4 Assessment of impact
Tools

Export volume impacted

Impact on producers

Exports treated by EDN
Value of logs treated with
EDN
Total Annual export
value

Phytosanitary treatment: Phosphine
Risk reduction: Debarking
30% decrease

The Indian market would be lost and the value of export logs
are likely to fall as exporters try to deal with the unsold surplus.
0%
$0
Loss of:


NZ$200 million of export receipts from India



NZ$180 million from logs not able to be exported to
China.

Scenario 5: ONLY METHYL BROMIDE IS AVAILABLE
Methyl bromide can only be used with scrubbing and EDN is not available for use.

Assumptions
 No other approved phytosanitary treatments are available to treat export logs
Disablers
 There are no enablers in the absence of alternative treatments and limited port log yard
capacity.
Consequence
 Those portions exported to China that were treated in-transit with phosphine will be subject
to significant increased costs when treated with methyl bromide
 There will be an increase in the number of in-hold methyl bromide fumigations
 That portion treated with methyl bromide will also be subject to recapture costs.
 Fumigators require time to gear up for the extra fumigations and scrubbing that is required.
 Those portions exported to China that were treated in-transit with phosphine will be subject
to significant increased costs when debarked
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 There will be a lag period while debarking facilities are built
 For at least 2 years only 50% of current log volumes can be exported because of lack of
debarking facilities,an inability to provide sufficient recapture equipment and resistance to
high fumigation costs
 In the short to medium term domestic processing will not absorb additional logs
 Oversupply of logs would negatively impact domestic log prices
 International log prices are likely to alter significantly
 Jobs would be lost
 Confidence in forestry declines and so forest values decline
 Forest lease values and returns would decrease and ecosystem services reduce.

Scenario 5 Assessment of impact
Phytosanitary treatment: Methyl bromide
Risk reduction: Debarking

Tools

Export volume impacted
Impact on producers

50% decrease
Markets are lost and costs increase as much as12 fold for 63%
of exports as phosphine is not available and methyl bromide
destruction / recapture technologies are required when methyl
bromide is used.
Phytosanitary treatment costs come off the bottom line of the
tree grower.

Exports treated by EDN
Value of logs treated with
EDN
Total Annual export
value

0%
$0
NZ$1.05 billion

7.2.3.4.d EDN benefits to Society
The benefits to society that would come from replacing methyl bromide with EDN as the primary
phytosanitary treatment for export logs are summarised below. Detailed discussion has been provided
in the application.

1. New Zealand’s obligations to protect the environment under the Montreal Protocol on
Substances that deplete the ozone layer would be met with regard methyl bromide.
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2. The transition to EDN as an alternative to methyl bromide would alleviate concerns held by
some people in the community about the use of methyl bromide.
3. New Zealand will demonstrate leadership in environmental stewardship and sustainable
phytosanitary treatment.
4. New Zealand will receive recognition as an innovator in phytosanitary treatments, efficacy
development and the allied sciences.
5. The forestry industry would be able to continue to export logs (subject to trading. partner
approval of EDN) after 2020 with confidence, while continuing research and development into
other phytosanitary treatments.
6. Forest exports will be future proofed by having an additional treatment to the tool box
7. Employment in the forestry industry would be secure.
8. Confidence will be grow and be maintained in:
o

The Forestry Industry

o

Fumigation service providers

o

MPI; and,

o

The EPA.
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Sub appendix 7.2.2. EDN Real world studies for appendix 7
and their relevance

7.2.2.1 – Exposure - EDN fumigation trials
Fumigation trials and modelling will be used to estimate the exposure of workers and bystanders during
the fumigation process. Several trials have been conducted using EDN.

Lab scale Trial – fumigation endpoint concentration

1

The purpose of this lab scale trials was to support the registration of EDN in New Zealand by estimating
the end-point concentration under the tarpaulin at the end of fumigation period. In this trial, Hall et al
report the concentrations of EDN in the treated space under simulated commercial conditions. Recently
felled log sections (average D 229 mm x H 260 mm) were fumigated at 10.9 ± 0.5°C using doses of 50
3

(used for the previous emissions trial), 75, 100, 125, 150, 175, 200 and 225 g/m . Each dose was
replicated three times for a treatment time of 24 h. Concentrations of EDN were quantified from the
treated space of fumigation chambers using a validated analytical method.
The amount of EDN in the treated space after 10 (used for the previous emissions trial), 20 and 24 h was
modelled based on the data collected. The concentrations of EDN at different doses and times were
presented for an average loading of 38% and were also adjusted to a loading of 50%. Commercially
loading ranges from 40 to 50% for logs treated at ports under tarpaulins. This response has also been
shown in other work completed by Plant & Food Research.

Results and Discussion:

1

Ethanedinitrile (EDN): A new fumigant for phytosanitary treatment of New Zealand export logs Brierley S, Pal P, Hall
A, Adlam A, Hall M July 2017
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2

3

Sorption rates mainly vary with the fumigant used, the substrate being treated and the load factor .
Understanding sorption rates, which is the combination of adsorption and absorption of molecules, is
important in establishing the concentration of a fumigant which remains in the treated space at the end of
a log fumigation. This end-point concentration is the amount which is released to the atmosphere
following treatment once the tarpaulin is removed.
In this current study, the rate of sorption was proportional to the EDN dose applied (Figure 7.2.2.1) where
a proportional drop in concentration in the treated space over time was reported for doses of 20 and 50
3

g/m . It is evident that the concentration of EDN in the treated space can be accurately estimated at any
time based on the initial dose.
Figure 7.2.2.1. Average (solid line) and ± 1 standard deviation (dashed lines) of fitted
concentration/dose curves for all replicates of all doses of ethanedinitrile. The same pattern
applied for all doses. Loading ranged from 31 to 55%, with an average of 38%.

The relationship between the concentration of EDN in the treated space and time shown in Figure 7.2.2.1
can be used for any initial dose since sorption has been shown to be proportional to the applied dose
(References 7.12, 7.13). The same model was used for doses ranging from 50 to 225 g/m3 (Figure
7.2.2.2), so that in each case expected concentrations remaining at 10, 20 or 24 h could be estimated as
shown in Tables 1, 2 and 3, respectively.
2

Does ethanedinitrile release hydrogen cyanide as a breakdown product during fumigation of pine logs?
Hall M, Adlam A, Matich A, Brash D October 2015
3

Ambient Air Monitoring of Methyl Bromide good practice guide for ambient air monitoring of methyl bromide at
fumigation sites in New Zealand 2012 SKM
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Figure 7.2.2.2. Average (solid line) and ±1 standard deviation of EDN concentrations expected in
the treated space with an average loading of 38%, for doses of 50–225 g/m3. The horizontal
dashed line indicates the dose, and the vertical dashed lines times at which predicted
concentrations are shown in Tables 1, 2 and 3.
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Since the load factor in this experiment ranged from 31–55%, Hall et al have standardised the
concentration of EDN in the treated space by applying an additional factor to the data. This is so that a
comparison between the commercial loadings of 40 to 50% can be made. The average loading in this
work was 38% which is close to the lower end of the commercial range. Therefore, Hall et al have
estimated concentrations at 10, 20 and 24 h for a loading of 50% to allow for the extrapolation of data.

The concentration/dose ratio (C/dose) at any time was found to be significantly related to the loading of
individual replicates. The range of loading available within this experiment can therefore be used to
estimate the way in which concentration changes with load at any time point, and therefore to provide an
equation for estimating adjusted concentrations at a load of 50%. As loading increased, C/dose
decreased significantly at all times considered. At each time (10, 20, or 24 h), a regression relationship
was fitted using Equation 3 below.
Log

= 𝐴 × load + 𝐵

(3)

The slope parameter A was found to be significantly different from zero (P<0.05) at all times, but it should
be noted that only one of the chambers had a loading greater than 50%, and this one point has had a
large influence on the fitted slope parameter A (Appendix). Observed and fitted concentrations (C) at
these times can then be adjusted to a load of C50 (i.e., 50% loading) using the equation:
𝐶

= 𝐶 𝑒𝑥𝑝 −𝐴(load − 0.5)

(4)

Fitted values of slope parameter A at 10, 20, and 24 h were –4.9, –9.4, and –11.1, respectively. This
adjustment was used for each individual replicate in calculating concentration values adjusted to 50%
loading in Tables 1 to 3.
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Table 1. Remaining concentration of EDN in the treated space, following fumigations using 50–
3

225 g/m for 10 h (mean ± standard deviation), based on either raw data or fitted data, either
unadjusted or adjusted to a loading of 50%.
Dose
3

(g/m )

Unadjusted concentrations
3

Adjusted to 50% loading
3

3

3

Data (g/m )

Fitted (g/m )

Data (g/m )

Fitted (g/m )

50

14.9 ± 6.8

14.9 ± 6.6

6.2 ± 2.2

6.2 ± 2.2

75

22.3 ± 10.1

22.4 ± 10.0

9.3 ± 3.3

9.3 ± 3.3

100

29.8 ± 13.5

29.9 ± 13.3

12.4 ± 4.5

12.4 ± 4.4

125

37.2 ± 16.9

37.4 ± 16.6

15.6 ± 5.6

15.4 ± 5.5

150

44.6 ± 20.3

44.8 ± 19.9

18.7 ± 6.7

18.5 ± 6.6

175

52.1 ± 23.6

52.3 ± 23.3

21.8 ± 7.8

21.6 ± 7.7

200

59.5 ± 27.0

59.8 ± 26.6

24.9 ± 8.9

24.7 ± 8.8

225

66.9 ± 30.4

67.2 ± 29.9

28.0 ± 10.0

27.8 ± 9.9

Table 2. Remaining concentration of EDN in the treated space, following fumigations using 50–225
3

g/m for 20 h (mean ± standard deviation), based on either raw data or fitted data, either
unadjusted or adjusted to a loading of 50%.
Dose

Unadjusted concentrations

Adjusted to 50% loading

(g/m3)

Data (g/m3)

Fitted (g/m3)

Data (g/m3)

Fitted (g/m3)

50

5.4 ± 3.7

5.3 ± 3.8

1.0 ± 0.6

1.0 ± 0.6

75

8.1 ± 5.6

8.0 ± 5.7

1.5 ± 0.9

1.4 ± 0.9

100

10.8 ± 7.4

10.6 ± 7.6

2.0 ± 1.2

1.9 ± 1.2

125

13.5 ± 9.3

13.3 ± 9.5

2.5 ± 1.4

2.4 ± 1.5

150

16.2 ± 11.1

16.0 ± 11.5

3.0 ± 1.7

2.9 ± 1.8

175

18.9 ± 13.0

18.6 ± 13.4

3.5 ± 2.0

3.3 ± 2.1

200

21.6 ± 14.8

21.3 ± 15.3

4.0 ± 2.3

3.8 ± 2.4

225

24.3 ± 16.7

23.9 ± 17.2

4.5 ± 2.6

4.3 ± 2.7
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Table 3. Remaining concentration of EDN in the treated space, following fumigations using 50–225
3

g/m for 24 h (mean ± standard deviation), based on either raw data or fitted data, either
unadjusted or adjusted to a loading of 50%.
Dose
3

Unadjusted concentrations

Adjusted to 50% loading

(g/m )

Data (g/m )

Fitted (g/m )

Data (g/m )

Fitted (g/m )

50

3.7 ± 2.8

3.7 ± 3.0

0.5 ± 0.4

0.5 ± 0.3

75

5.6 ± 4.3

5.5 ± 4.5

0.8 ± 0.5

0.7 ± 0.5

100

7.4 ± 5.7

7.4 ± 6.0

1.0 ± 0.7

1.0 ± 0.7

125

9.3 ± 7.1

9.2 ± 7.4

1.3 ± 0.9

1.2 ± 0.9

150

11.2 ± 8.5

11.1 ± 8.9

1.5 ± 1.1

1.4 ± 1.0

175

13.0 ± 9.9

12.9 ± 10.4

1.8 ± 1.2

1.7 ± 1.2

200

14.9 ± 11.4

14.8 ± 11.9

2.1 ± 1.4

1.9 ± 1.4

225

16.7 ± 12.8

16.6 ± 13.4

2.3 ± 1.6

2.2 ± 1.6

3

3

3

3

The estimated concentrations adjusted to a loading of 50% were considerably lower than unadjusted
concentrations (Tables 1–3).

The fitted curves for the average concentration at any time shown in Figure7.2.2.2 can be described by
equation (2), with R0 = 1.3142, k = 0.2819, and p = 0.7945, i.e.

Concentration = 1.3142 𝑒𝑥𝑝(−0.2819𝑡

.

) × dose

(5)

3

For 10 h fumigations and using a dose of 50 g/m (Figure. 7.2.2.3), the unadjusted average concentration
3

3

at 10 h (11.3 g/m ) was very similar to that of the average (11.9 g/m ) found in the emissions trial
previously (Hall et al. 2016a). The variation observed around this average was however much larger,
3

3

standard deviation of 5.1 g/m in this current report compared to 1.4 g/m in the emissions trial. As the
emission trial was based on just three replicates, we suspect the degree of variation estimated here
(based on 21 fitted curves) is more representative.

Conclusion:
These lab scale trials have quantified the concentration(s) of EDN which can be expected in the treated
space for different doses and times after application.
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Lab scale Trial – Simulated commercial fumigation of sawn timber and logs to verify the sorption
and desorption model of ethanedinitrile

4

Fumigant sorption characteristics of ethanedinitrile (EDN) were measured for sawn timber and logs.
These characteristics relate to the efficiency of a fumigant, with lower sorption being preferable, as more
of the applied dose is available in the headspace to provide control of pests. The trial evaluated a range
of common factors which are known to influence fumigant sorption under common commercial conditions.
The relationship between dose (20 and 50 g/m3) and time after treatment (10 h) was quantified for kilndried sawn timber and recently felled logs of radiate pine Pinus radiata (D. Don) with different bark
percentages (0, 50 and 100%) at 15°C. The end-grain of logs was sealed with paraffin wax and sorption
rates were compared with those of unsealed logs. The difference between sealed and unsealed endgrain is a measure of the ability of the fumigant to be absorbed by timber along and across the grain. The
aim of these experiments was to confirm or refine a previously defined EDN sorption model.
Compared with the initial concentration following delivery of the dose, the drop in headspace
concentration over a 10-h treatment period was 98% for sawn timber and 96% for logs. This proportional
drop in concentration was consistent across the two doses evaluated. It confirms earlier work which
showed that sorption of EDN was directly related to the applied dose.
This response indicates a high degree of sorption for this fumigant compared with those of other
fumigants such as methyl bromide, where losses of around 50% of the fumigant through sorption over the
first 10 h have been reported. A new sorption model has been proposed, which with additional data, is
better able to explain the transitional period between the two-stage responses previously reported.
Sealing end-grains of logs did influence overall sorption but only proportional to the surface area covered.
This implies that there is no difference between sorption of EDN along and across the grain, as previously
reported for other fumigants.
The amount of EDN desorbed from sawn timber and logs after treatment was very low following high flow
aeration of 10 chamber air changes an hour for up to 19.5 h. On average EDN lost to the headspace
during aeration for sawn timber was 7% and 10%, respectively, for the different doses of 20 and 50 g/m3.
After 1.5 h of aeration of logs, no detectable concentrations of EDN were measured. It should be noted
that desorption measurements of logs were for a smaller chamber volume than those from sawn timber.
As a result, this information should be considered to be preliminary data only. The combination of these
desorption results means that aeration standards for EDN can now be proposed and verified. It seems as

4

Simulated commercial fumigation of sawn timber and logs to verify the sorption and desorption model of
ethanedinitrile 2014 Hall MKD, Pranamornkith T, Adlam AR, Hall AJ, Brash DW
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though very low (<1 g/m3/h) amounts of EDN are released from sawn timber after 5 h of aeration and that
the amounts released from logs treated with EDN may be even lower.

Lab scale Trial – Tarpaulin permeability testing for EDN

5

The permeability of a tarpaulin to a gaseous fumigant compounds depends on the nature of the film,
condition of the film, the property of the chemicals, and environmental conditions. The data generated in
this study provided a quick assessment of the rate of diffusion of vapour fumigants through a tarpaulin by
GC analysis.

There are several terms that can be used to describe the permeability of film to a compound, including
flux diffusion coefficient and mass transfer coefficient (MTC). Flux and diffusion rate depend on the
concentration of gradient across film while mass transfer coefficient is considered to be independent of
concentration gradient and depends only on the physical/chemical properties of the film and the chemical,
in addition to environmental conditions, such as temperature and humidity. Therefore the mass transfer
coefficient is a good parameter to represent the permeability of the film to specific chemical

A black fumigation tarpaulin currently used for methyl bromide fumigation had been tested for EDN
permeability following USEPA protocol (ASTM method E35-1009). The tarpaulin was subjected to three
3

EDN treatments of 54, 109, and 164 g/m in replicated tests of 24 hour duration. Three replicates were
3

performed for each application rate tested. The permeability data obtained from the 150 g/m tests was
used in the modelling as a precautionary approach. This treatment rate represents the upper limit at
which EDN is likely to be used. The results of the permeability are shown in table 6. The median
3

permeability rates were 0.013, 0.015, and 0.015 cm/hr for ~50, ~100, and ~150 g/m concentrations in the
3

source chamber. Following the conservative approach, the results for the 150 g/m testing to represent
estimate emission rates during fumigation (i.e. hours 1-23).

5

Tarp Permeability Testing For EDN 2017 Ajwa H.
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Table 4. Results of Tarp Permeability Study
Rep 1

Rep 2

Rep 3

Average

MTC

MTC

MTC

MTC

StDev

Low conc @ 24 hours

54

(cm/hr)
0.0130

(cm/hr)
0.0125

(cm/hr)
0.0133

(cm/hr)
0.0129

0.0004

Med conc @ 24 hours

109

0.0153

0.0149

0.0195

0.0166

0.0025

High conc @ 24 hours

164

0.0152

0.0155

0.0117

0.0141

0.0021

Rate

Concentration µg/m

3

7.2.2.2 Modelling of workplace exposure
AERMOD Modelling System - A steady-state plume model that incorporates air dispersion based on
planetary boundary layer turbulence structure and scaling concepts, including treatment of both surface
6

and elevated sources, and both simple and complex terrain .
AERMOD is widely used throughout the U.S. and on a worldwide basis because it contains advanced
algorithms to account for transport and dispersion conditions, including mixed-layer scaling to refine
modelling treatments during unstable afternoon conditions, and advanced treatments of area sources,
terrain effects, and other special case factors. AERMOD is the primary dispersion model used in the
U.S., for example, for modelling applications within modelling domains less than 50 km. Additionally,
AERMOD is the air pollution model currently approved for regulatory purposes by Victoria State
Environmental Protection Authority (EPA). Victorian EPA has previously used the AUSPLUME V6 model;
7

however, this model is no longer supported for regulatory purposes. A comparison of the two models
follows this section.
AERMOD is well-suited for this application because the scale of analysis is well within the applicability of
the model. Also, for this application, the AERMOD feature of allowing for hourly emission files provides a
basis to account for the random start times to fumigation activities at port, limiting the fumigation start
times to within the hours of 7:00 AM to 7:00 PM. Through the use of WRF (Weather Research and
Forecasting (WRF) data) hourly gridded wind fields based on available data in the region of the port,
hour-by-hour meteorological data are input to AERMOD to represent meteorological conditions applicable
6

https://www3.epa.gov/scram001/dispersion_prefrec.htm
http://www.epa.vic.gov.au/our-work/monitoring-the-environment/monitoring-victorias-air/regulatorymodel-for-air-pollution-modelling
7
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to conditions at the port. By extracting hourly-resolved data at the 10 m level at a central location where
fumigation occurs at the port, the most directly available meteorological data were used as the basis for
the AERMOD modelling. Distribution analysis based on the output from AERMOD were based on 40
passes through a 5-year meteorological data set, i.e. 200 years of data, which provides a stable basis for
the distributions in the modelling analysis.

Input data
A. Metrological data
The five-year (2012-2016) meteorological data set used in this modelling assessment was processed into
a pseudo met tower for the region of the Tauranga port. The data consisted of both surface and upper air
data cantered on the port at coordinates 37.7S 176.2E (see Figure 6). All AERMET-ready hourly surface
and twice-daily upper air data files were produced by running the WRF meteorological prognostic model
with a 4-km data resolution along with the US EPA Mesoscale Model Interface Program (MMIF) for this
specific location. These surface and upper air data files were then processed through AERMET (version
16216) for direct input into the AERMOD model. The Five-Year wind rose for this site is provided in
Figure 7.2.2.5.
Figure 7.2.2.4: Pseudo-Tower Met Data Location in the Tauranga Port Area (New Zealand)
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Figure 7.2.2.5: Five-Year (2012-2016) Wind Rose for Tauranga Port, New Zealand
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Emission data during fumigation
The emission during fumigation was modelled using Mass transfer Coefficient data obtained from
permeability testing of NZ tarpaulin. The computation of the emission rate during fumigation was based
on first multiplying the delta concentration (µg/ml) in the receiving chamber as a function of time by the
volume of the receiving chamber in ml. The micrograms gained (Ajwa 2017) were then divided by the
2

area of the permeable surface in square meters (0.0193 m ) and divided by the number of seconds
3

associated with the time step. The worksheet calculations for the 150 g/m application rate are shown in
Table 7 along with example computations for the first time step zero to Hour 1.
2

3

Table 7: Calculation Worksheet for Computing Flux (µg/m /sec) for the 150 g/m Application Rate
from Ajwa Analytical Laboratory LLC Tarp Permeability Study

Elapsed
Hours
0
1
2
4
6
8
23
24

µg/ml = g/m3
Rep #1
Rep #2
Rep #3
0
0
0
0.7
0.6
0.4
1.4
1.1
1.0
3.1
2.4
2.3
0.0
3.8
3.7
6.6
5.2
5.0
18.5
15.4
14.9
32.0
27.7
26.2

Median
0.0
0.6
1.1
2.4
3.7
5.2
15.4
27.7

Gain
(µg/ml)

Elapsed
Seconds

0.6
0.5
1.3
1.3
1.5
10.2
12.3

3600
3600
7200
7200
7200
54000
3600

Flux
µg gained (µg/m2/sec)
565.33
448.91
1181.63
1189.41
1422.67
9348.14
11308.41

8.1
6.4
8.5
8.5
10.2
8.9
694.4

Using the first time step as an example, the calculations are as follows for time step 0 to 1 hour:


The median of the three replicate tests was used as the µg/ml concentration, i.e. 0.6145 µg/ml



The amount of mass gained in the first hour was 0.6145 minus 0.0 = 0.6145 µg/ml



Elapsed time = 1 hour x 3,600 seconds / hour = 3,600 seconds



The mass gained in the receiving chamber was [0.6145 µg/ml] x [volume of receiving chamber
(920 ml)] = 565.3 µg



2

2

Flux = mass gained (565.3 µg) / 3,600 seconds / area of interface = 0.0193 m ) = 8.1 µg/m /sec
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Ventilation Emissions
The determination of the emissions occurring at ventilation take into account EDN absorption by Pinus
radiata logs during fumigation. The concentration of EDN by hour 24 of fumigation was determined by
Brierley 2017 to be approximately 1 percent of that at the start of fumigation. The EDN absorbed into the
logs is rapidly broken down within the logs. The emission rate for the ventilation period was based on
laboratory modelling that included consideration of absorption of EDN by logs. That analysis showed
3

3

3

3

residual concentrations of 0.5 g/m , 1.0 g/m , and 1.5 g/m for 50, 100, and 150 g/m . It was assumed
3

that the concentration was associated with a 500 m air space (very conservative assumption because
the expected volume of air would be substantially lower than this value) and all of the emissions are lost
in the first hour of ventilation (Brierley et al, 2017). By multiplying the residual (endpoint) concentration
times the conservative representation of air space and dividing by the (area x 3600 seconds) the
ventilation emission rate was conservatively represented. This emission rate was used as a conservative
representation that could be refined as necessary in the future. The calculation was made as follows:
𝑔
150
𝑔
µ𝑔
µ𝑔
𝑚
0.5
𝑥 10
𝑥 500 𝑚 /[300 𝑚 𝑥 3,600
𝑥
= 694.4 µ
𝑔
𝑚
𝑔
𝑚
𝑠𝑒𝑐
50
𝑚
The emissions assumed for each application rate are identified in Figure 7.2.2.6

8

Figure 7.2.2.6. Emission Rates per Stack (μg/m2/sec) by Application Rate (1-23 hours treatment
th

µg/m2/sec

time, 24 hour ventilation)

8

(Emissions Rate is based on measured data / modelled data; units = μg/m2/sec).
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For this application, the AERMOD feature of accepting hourly emission files was used to account for
the random start times of the fumigation activities at the port and to limit the fumigation start times to
within the operating hours of 7:00 A.M. to 7:00 P.M. The model was populated with WRF 9 generated
hourly meteorological data (24 hours for 5 years) representative of the port.
For the multiple stack scenario modelling simulations, the fumigation start times for the three blocks of
10 stacks each were independently determined using Monte Carlo methods. The number of stack
sets per day was also randomly identified as 1 stack set (10 stacks), 2 stack sets (20 stacks), or 3
stack sets (30 stacks). Once a stack set was initiated, the fumigations were assumed to proceed with
two stacks being fumigated per hour, i.e. five subareas as shown in Figure 7.2.2.7 for each of the
three stack sets.
Figure 7.2.2.7. Stack and Receptor Placement

9

Refer to Section 6.0 for a description of Weather Research and Forecasting (WRF) data.

Sub appendix 7.2.2 Studies to support proposed controls
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Single-Source Runs
Single-source runs start times during operating hours were determined using Monte Carlo. The
hourly emission rates based on Figure 7.2.2.5 were then used. Each analysis was based on 200
simulated years (i.e. 40 passes through the five year data set representative of the port). The stacks
modelled were each 60 m long x 5 m wide x 2.5 m high i.e. 750m3 which is slightly larger than the
average stack size. The sources were modelled as area sources with initial dispersion associated
with the 2.5 m height of the sources. The AERMOD output was post-processed using FORTRAN
th

th

programming to show the 90 and 95 percentiles for the 1-hour and 24-hour averaging periods.
Dispersion rates at the port are considered to be more consistent with urban applications (i.e. higher
dispersion rates) when compared with rural settings because of the cement / asphalt surface and
numerous support buildings found on the port site.

Multiple-Source Runs
A comparable approach to Single source runs was used for the multiple stack runs. Monte Carlo
methods also were employed to define the application start times within the operating hours for this
scenario. It was assumed that:
1. 60 percent of the days had one co-located set of 10 stacks, randomly selected among the
three stack sets, with each stack separated by 1 m spacing, and start times randomly
selected within the period of 7:00 A.M. to 7:00 P.M. (which also applies to the other two
scenarios that follow).
2. 30 percent of the days it was randomly assumed that two sets of 10 stack groups each
were fumigated during the day, i.e. two of the three source areas were randomly selected
as the sources, i.e. a total of 20 stacks with start times randomly selected within the
period of 7:00 A.M. to 7:00 P.M.; and,
3. 10 percent of the days it was randomly assumed that three sets of 10 stacks each were
treated during the same day. The model assumed that each stack was fumigated at
randomly selected start times within the period of 7:00 A.M. to 7:00 P.M.
The placement of the stacks and the receptors (locations where the model estimated atmospheric
concentrations) for the multiple stack analyses is shown in Figure7.2.2.7. The blue boxes represent
the stacks being fumigated (sources) while the red boxes represent the receptor placement used in
the model. In the multiple source runs it was assumed that when a block of 10 stacks was modelled
based on Monte Carlo selection that two stacks per hour would be fumigated in sequence; i.e. over a
five hour period all ten stacks would be fumigated. For 20 stacks fumigation, four stacks per hour

Sub appendix 7.2.2 Studies to support proposed controls
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would be fumigated in sequence. For 30 stacks fumigation, six stacks per hour would be fumigated in
sequence.

Results
Table 8 provides the maximum modelling results 20 m downwind of the source based on the 90th and
th

th

95th percentile results for both 1 and 24 hour time periods. All 90 and 95 percentile 1 hour and 24hour results were less than 1 ppm for all application rates.
th

th

All model results for all receptors show 90 and 95 percentile concentrations less than 1 ppm. Table
th

8 provides maximum modelling results 20 m downwind of the source based on the 90 and 95
3

th

3

percentile results. Note that the results for the 1-hour 50 g/m and 100 g/m application rates were
3

conservatively factored from the 1-hour 150 g/m concentrations due to extensive computer run times
to sort the 1-hour files.

3

Table 8. Maximum Downwind EDN concentration (ppm) at 20 m From Source for 150 g/m
th
th
Application Rate based on the 90 and 95 Percentile Concentrations
Single Source

Application
3
Rate (g/m )

Percentile

50

90

100

90

150

90

50

95

100

95

150

95

Multiple Source

1-hour
(ppm)

24-hours
(ppm)

1-hour
(ppm)

24-hours
(ppm)

th

.002

.002

.003

0.010

th

.002

.003

.006

0.015

th

.002

.004

.009

0.019

th

.003

.003

.006

0.012

th

.003

.004

.013

0.020

th

.003

.006

.020

0.029

3

Note that due to excessive run times, the 100 g/m 1-hour results are presented as the average of the
3

maximum 50 and 150 g/m results.
Conclusion:
Based on the AERMOD modelling results, a 20 m buffer zone is proposed for 24 hours to protect the
bystanders around the fumigation site. At 20 m, a maximum of 0.029 ppm was predicted for up to 30
stacks fumigation at the highest proposed dose rate (150 g/m3) for 1 and 24 hour average under
worst case weather condition. This EDN concentration produced from the AERMOD modelling is 93
times lower than proposed TEL for 8 hours and 34 times lower than 24 hours (Table 9). Hence the
proposed buffer zone of 20 m would protect bystanders from EDN tarp fumigation.
Sub appendix 7.2.2 Studies to support proposed controls
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Table 9 TEL values comparison with the AERMOD results
8h

1 day

1 week

annual

TEL (EDN
concentration in ppm)

2.7 ppm

1 ppm

1 ppm

1 ppm

AERMOD modelling

0.029 ppm (As 1 hour
provided a lower value than
24 hours, the highest
concentration was assumed)

0.029 ppm

Difference

93

34

(2.7 ppm/0.029 ppm)

(1 ppm/0.029 ppm)

Sub appendix 7.2.2 Studies to support proposed controls
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Appendix 7.3 Risks, costs and benefits which arise
from the kaitiaki relationship of Māori and their culture
to the environment

7.3.1. Introduction
In preparing this application the applicant held consultative meetings with the Iwi/Māori groups with
interests in the area surrounding the three ports where significant volumes of logs are fumigated prior
to export (namely Whangarei, Tauranga and Napier). In undertaking the consultations with Iwi
consideration was given to the EPA policy on consultation with Māori and the framework outlined in
1

the EPA document “Incorporating Māori perspectives into decision making . The document outlines
the:


Consultation process



Makes observations on the process



Discussing EDN’s potential effect on Māori’s kaitiaki role.

7.3.2. Consultation process
Draslovka has undertaken five kanohi ki te kanohi consultations with Māori These meetings are
documented in two sub appendices covering:


An all-day meeting with a Māori Reference Group (MRG) established by the EPA, November
2016 (Sub appendix 7.3.1)



A meeting attended by Ngati Wai and Te Runanga o Ngāti Whātua in Whangarei, March 2017
(Sub appendix 7.3.2. section 7.3.2.b )



A meeting with Mana Ahuriri, Napier (Sub appendix 7.3.2. section 7.3.2.c), and,



Two meetings with representatives of the Tauranga Moana Iwi Collective– an afternoon
meeting on 4th May 2017 and an overnight stay on the Whareroa marae on 22nd June 2017
(Sub appendix 7.3.2. section 7.3.2.c).

As part of pre-lodgement preparation, the EDN proposal was circulated for comment to Te Herenga,
the EPA’s nationwide network of Māori environmental practitioners and resource managers. This was
done to raise awareness of EDN, provide an opportunity for mana whenua to input into the application
1

http://www.epa.govt.nz/Publications/EPA_Maori_Perspectives.pdf
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prior to lodgement and for Draslovka to address any issues arising in relation to Māori interests. Apart
from engagement with mana whenua groups, Draslovka received no written feedback from Te
Herenga members regarding the EDN proposal. Two Te Herenga members verbally expressed
concern to the EPA about the use of chemical treatments to manage insect pests in logs and
advocated that more environmentally-friendly and organic methods should be used wherever
possible.

7.2.1.1 Observations on the consultation process
It was noticeable that the views of these different groups varied widely and that it is not possible to
make comment claiming to reflects the views of all Māori. As the applicant was reminded on more
than one occasion even local understanding and interpretation of the fundamental principles
kaitiakitanga, mauri, taha tinana, taha hinengaro, taha oranga, taha ohanga and manaakitanga

2

varies across the country.
To assist in understanding the issues and the impact of methyl bromide on iwi the applicant has
included (sub appendix 7.3.3) the text from section 5.4 from the Methyl bromide reassessment
application (Relationship of Māori to the Environment) based on discussions throughout New
Zealand. This provides background along with a thorough analysis of Māori concerns about the use of
a fumigant. The author of that report concluded that “the benefits to the relationship of iwi/Māori to the
environment outweigh the risks.”
It is clear from the discussions Draslovka has undertaken for this application that the concerns
expressed by Iwi during the 2009/10 consultation on methyl bromide remain and that Māori would
prefer a non-chemical replacement for methyl bromide. All five meetings held during the course of
consultation however did recognise that in EDN would have less effect on aspects of the environment
and human health than methyl bromide. Specifically EDN:


Does not damage the ozone layer,



Does not bio-accumulate,



Is naturally broken down and excreted in the urine if low levels enter the body;



Will release less active ingredient into the atmosphere at the end of the fumigation period,
and,



Diffuses more quickly away from the fumigation site (because it is less dense) rapidly
decreasing in concentration.

All groups consulted with however also identified that they are not only concerned about the effect of
single chemicals but also the cumulative effects of all the activities undertaken at the ports. They all
reported concern about fact that they are not necessarily aware of nor understand the interactions

2

Principles which can be interpreted as Guardianship, active life-giving principle, physical health, mental health,
economic health livelihood and ability to provide hospitality
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between different activities that take place on the port, or, the measures that are put in place to
mitigate the effects of many of the ports activities. All groups would like more information and in
particular access to real time monitoring data so that they can see for themselves whether or not their
concerns are justified.
From an economic perspective attendees at one meeting was fundamentally opposed to forestry as a
land use. They considered that forestry caused wide spread environmental damage to their region
with little to no return to the local iwi and as a consequence expressed a complete lack of interest in
the use of any fumigant. They expressed frustration that despite promises forestry has failed to deliver
the promises made by industry players. All other groups however recognised the importance of
forestry to their iwi and most attendees declared that individually and through family interests they
were forestry shareholders. In these cases the groups were interested in EDN as a replacement if
science and expert analysis confirms that EDN is a suitable alternative for methyl bromide.

7.2.3 EDN’s potential effect on the role of Māori as kaitiaki
In the discussions held at these meetings it was identified that for the fundamental principles the
following observations can be made.
Kaitiakitanga
With regard to kaitiakitanga some hold concerns that EDN could possibly lead to the deterioration of
the mauri of taonga flora and fauna species and that its use could impact negatively in relation to the
kaitiakitanga role of tangata whenua over waterways. In particular the applicant and STIMBR
recognise the importance to tangata whenua of protecting the mauri of natural resources to ensure
their sustainability and availability for future generations and do not wish to impede that duty in any
way.
EDN is proposed as a phytosanitary treatment for the control of wood boring and bark beetle species.
The use of fumigants such as EDN on logs and timber destined for export overseas is important to
ensure the biodiversity of importing nations is protected. New Zealand has the same requirements of
imported goods – we want to protect our biodiversity from alien species. This means that for the
insect species associated with the forest produce at the time of fumigation, EDN is toxic ensuring that
they are killed to provide the phytosanitary security required by our trading partners.
However, given the strict processes proposed for the fumigation process, and what is known about
EDN; including that it degrades rapidly in the environment, significant impacts to indigenous, in fact
any, flora and fauna near the site of fumigation are not anticipated.

As a consequence compared

with the use of methyl bromide there should be less impact on the environment and so reduce tangata
whenua’ concern.
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Manaakitanga
Given that log fumigations occurs at ports, there may be concern that any negative impact from the
use of EDN might pose a risk to kaimoana species important to the ability of tangata whenua to
harvest for them-selves and to offer to manuhiri as kai that is appropriate and importantly is safe.
EDN is known to be more volatile and less dense than methyl bromide and degrades quickly in water,
sediment and soils. Consequently; we do not anticipate any significant impact. In addition the trials
completed and modelling prepared to support this application demonstrates that harmful levels of
EDN will not occur if EDN is used with the proposed use pattern i.e. EDN will be able to be used
safely.
We note that in the EPA reassessment decision for methyl bromide the EPA included a control
requiring Port authorities in Tauranga to establish a working relationship with tangata whenua to
enable collaborative planning and decision making for fumigation activities. Genera the significant
fumigator at the Port of Tauranga has established and intends to establish and maintain a working
relationship with tangata whenua in other areas where it operates. This approach may also be
relevant to the EPA consideration of an EDN application, particularly where fumigation activities occur
in New Zealand (principally at ports) adjacent to sites significant to tangata whenua such as marae or
mahinga kai.

Taha tinana and taha hinengaro
The application provides detail about the levels of EDN that are likely to be present during fumigation
and venting. It also describes in detail the personal protective equipment (PPE) that will be made
available for those involved in applying EDN and who will need protection from potentially significant
levels of EDN. In addition the application shows that EDN is unlikely to be present at levels that will
cause immediate or long term harm to bystanders on the port or to the public beyond the port
boundary.
To ensure that people are reassured that EDN is not present at toxic levels monitors are available that
will reliably measure EDN to 1ppm. These monitors are able to be used close to the fumigation or at
the port boundary. In addition to these monitors Appendix 6 describes how EDN will cause people’s
eyes to water above 16 ppm. This reaction to EDN occurs well below the LC50 of 136 ppm for 4 hours
Draslovka will recommend to the fumigation companies and port authorities that real time monitoring
technologies are available. These technologies which are used extensively throughout Draslovka’s
production facility in Kolin, Czech Republic should be put in place to reassure Iwi that both their
physical health will not be affected by the use of EDN (Taha tinana) and that there is no need to worry
(Taha hinengaro) about its potential effect on the environment.
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Taha Ohanga and taha oranga
Tangata whenua have a large ownership interest in forestry land including around 36% of the pre1990 forests. The future conclusion of Treaty of Waitangi settlements is set to see approximately
40% of all New Zealand’s planted forests owned by māori. Māori are also a significant proportion of
the forest industry workforce. Moreover; Māori land trusts are taking an increasingly active role in the
ownership and management of plantation estates.
An example of the benefits brought to communities is In the Tairawhiti (East Coast / Gisborne) region
where currently around one in every four households in the district has someone whose job is
dependent on the forestry industry. Approximately 8% of the local work force is employed in forestry
3

and related industries . The Eastland Wood Council predicts that number will grow.
During the reassessment of methyl bromide, māori land and forestry owners noted the importance of
fumigation to their ability to continue to capitalise on the return of these assets both in terms of
employment and timber exports. Given methyl bromide is subject to the Montreal Protocol relating to
ozone-depleting substances, EDN provides an alternative that we believe is equal to if not better than
methyl bromide. The potential economic benefits for New Zealand associated with EDN are discussed
in detail in Appendix 7.2.3 section 7.2.3.4.

7.2.4. MRG meeting and report

7.2.4.1. Overview
While the MRG’s discussions at times varied to the discussions had with iwi the applicant is confident
that the MRG’s overall position statement is in line with the views of the majority of the groups
consulted. That is “The MRG appreciated Draslovka's overall philosophy and their commitment to
sustainability. Draslovka presented well, showing their proactive and transparent approach to
business, as well as their willingness to engage with Māori. The MRG is pleased that EDN fumigant
has emerged as an alternative to methyl bromide. The MRG‘s preliminary view is the use of EDN is
not likely to raise serious concerns regarding potential risks and impacts on Māori interests. The MRG
has a positive view of Draslovka’s proposal to import EDN, notwithstanding the key issues and
recommendations in this report and that efficacy data and detail information on its use pattern are yet
to come.”

3

https://www.competenz.org.nz/news/2015-eastland-wood-council-forestry-awards/
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7.4.2 Response to the MRG’s recommendations
The MRG’s report (sub appendix 7.3.1) provided a number of recommendations. These are used
below to discuss areas of interest to iwi.
Recommendation 1 Draslovka should emphasise that use of EDN is unlikely to compromise
cultural and recreational uses of the marine environment in the vicinity of fumigation facilities
as EDN dissipates quickly in the atmosphere and does not readily move into water and soil.
This recommendation refers in part to Iwi concerns regarding their Kaitiakitanga and Manaakitanga
roles. The application discusses the potential for impact on the environment in Appendix 7.2.1. EDN
will be applied in a timely manner to ensure the fumigated logs can be loaded within 36 hours of
fumigation to prevent re-infestation of the logs by forest insects. The industrial nature of this settings
where fumigations occur, EDN‘s characteristic of being unable to enter the marine environment and
its rapid dispersion into the atmosphere confirm that it is unlikely to have an effect on the marine
environment adjacent to the port or waterways close-by. Iwi can be reassured that EDN is not likely
to compromise their cultural and recreational uses of any environment.

Recommendation 2 Draslovka should highlight pervasiveness and effective management of
cyanide related risks in domestic settings and how natural processes rapidly break down
cyanide-related substances.
The application detailed analysis in Appendix 6 to describe EDN’s relationship to cyanide. It analysis
identifies that cyanides are found naturally in a range of places including smoke produced by fire and
up to 5000 different plants. It describes the mode of action showing how both EDN and other
cyanides affect living things when the substance is present in high concentrations and the CN ion is
released by hydrolysis interfering with oxygen uptake of individual cells. The analysis also notes that
since life evolved in the presence of cyanide living things have developed biochemical systems to
detoxify the cyanide ion and excrete it. This means at low concentrations EDN should not cause any
long term effects on living things.

Recommendation 3 Draslovka should highlight health protection measures that are available
for safeguarding taha hauora (human health and well-being) against poisoning from EDN.
These points are discussed in section A 7.2.1.c above under the heading taha tinana and taha
hinengaro.
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Recommendation 4 Draslovka needs to be aware of public perceptions and concerns around
the use of cyanide when communicating their EDN proposal and factor this into their
responses.
Draslovka is concerned that the public will be unjustifiably worried or concerned about the use of EDN
because of its relationship with other cyanides and their association with significant environmental
accidents and poisonings. To reassure individuals a high level fact sheet (sub appendix 7.3.4) has
been prepared and will be made available physically and on the internet for the use of fumigators,
local authorities and community group. This fact sheet notes that while EDN shares some properties
with cyanides the effect of different cyanides is influenced significantly by their physical state (solid,
liquid or gas) and the other molecule to which the cyanide ion is joined. This removes many of the
risks posed by cyanides. More detail is also available to the public in a set of frequently answered
questions on the STIMBR web site http://www.stimbr.org.nz/).

Recommendation 5 Draslovka should provide detailed data in the application regarding the
efficacy of EDN when used as a fumigant for Pinus radiata logs.
Plant and Food Research is contracted to STIMBR to undertake the development of efficacy data for
4

EDN. The results of the research show EDN does control the various life stages of the three exotic
forests insect species (Arophalus ferus, Hylurgus ligniperda and Hylastes ater) for which efficacy is
required.
The application rate and minimum fumigation treatment time that this application is applying for is
higher than the rate required killing these species. The actual rate that will be used will be determined
by the efficacy data and the level of reassurance demanded by trading partners. STIMBR is confident
that the rate and time applied for will be adequate and that it will be able to provide MPI with robust
efficacy data to use in its market access negotiations with our trading partners seeking approval to
use of EDN on export logs.

Recommendation 6 Draslovka should indicate in the application which indigenous insects may
potentially be by-killed in EDN fumigations and what if any lasting impact might occur.
While the following five indigenous forest insects have occasionally been found in association with
Pinus radiata they are not pest species in New Zealand4.
4

The efficacy research has shown that EDN will control the egg, larvae, pupae and adults of each of the insects
4 Reducing biosecurity business risks for logs and timber Pawson. S., William. N., Gear. I., Armstrong. J. 2014
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Mitrastethus baridioides (Redtenbacher, 1868) Coleoptera; Curculionidae (Longnosed kauri
weevil) is widely distributed throughout New Zealand.



Oemona hirta (F.) Coleoptera: Cerambycidae is a native insect found throughout New
Zealand. Uncommon in very dry areas.



Platypus apicalis (White, 1846). Coleoptera: Platypodidae (New Zealand pinhole borer).



Platypus gracilis (Broun, 1893). Coleoptera: Platypodidae. 



Prionoplus reticularis (White, 1843) Coleoptera: Cerambycidae (Huhu or tunga rere). Widely
distributed throughout the country

On rare occasions these species may be attracted to logs and be present in low numbers as
‘hitchhikers’ when fumigation occurs. While the insects present will be killed by the fumigant no effects
will occur that will impact on the insects throughout the country.

Recommendation 7 Draslovka should indicate what else can be done in addition to fumigation
to control insect pests in export logs.
Appendix 1 section 1.5 describes in detail the extensive and thorough international search undertaken
by STIMBR to identify suitable alternatives to methyl bromide. It also describes the research
undertaken and progress (or otherwise) achieved exploring the most suitable approaches. To date
STIMBR has identified that no single approach will replace methyl bromide. For the provision of
export logs that are free of insects of concern to our trading partners EDN is the only possible
additional option for the phytosanitary tool box that can credibly be available for use in 2020.

Recommendation 8 Draslovka should ensure that where EDN use is likely to have little or no
potential adverse effects on Māori interests this information should be included in the
application.
Draslovka has recognised through its consultation process that Māori share many of the same
concerns the owners of Draslovka and the wider community hold. The full application deals with these
shared concerns.
However EDN is a fumigant. Like methyl bromide and other fumigants it kills stuff. That is its role as a
phytosanitary treatment and so it must be capable of killing pests. EDN is suitable for the control of
wood boring insects on logs and also potentially useful for fungi and phytophthora but it has also
raised concern that it will affect it will affect the Mauri of these organisms and iwi/ hapu’s
Kaitiakitanga, Taha Tinara, Taha Tinengaro, Oranga, Ohanga and Manaakitanga . These areas are
discussed in section A 7.2.1.c above.
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Recommendation 9 Draslovka should engage with the mandated mana whenua organisations
whose rohe encompass Northport, Port of Tauranga and Port of Napier to discuss and gather
information regarding potential impacts on Māori interests.
Draslovka has undertaken a consultation process in good faith building relationships with Iwi with
interests in the areas listed. The engagement with these having mana whenua is described in Sub
appendix 7.3.2.

Recommendation 10 Draslovka and/or fumigation contractors should develop relationships with
iwi/hapū groups in the vicinity of log fumigation facilities to address matters of mutual interest in
relation to EDN and consider opportunities to partner with iwi/Māori to enhance insect control in other
parts of the log supply chain.
The consultation process undertaken as part of this application has been educational for Draslovka,
STIMBR and for the largest fumigator on New Zealand, Genera. It is apparent that iwi/hapū is
interested in developing relationships further. Draslovka, STIMBR and Genera are interested in
building and maintaining these relationships
Draslovka is a family owned company that prides itself in its desire to provide tools that will allow
communities to live more sustainably and minimise human being’s effects on the environment.
Draslovka also works to minimise its impact of local communities and to be completely transparent in
all of its activities. (Appendix 1 section 1.2). Building community relationships and ensuring the
community is reassured about Draslovka’s efforts to operate safely is embedded in its DNA. This is
5

demonstrated by Pavel Bruzek’s involvement in the consultation process visiting New Zealand twice
to talk first with the MRG and then with those who attended the meeting at the Whareroa Marae. Petr
6

Pudil joined Pavel for the visit to the Whareroa Marae. Mark Self, CEO of Genera and Don
Hammond, Chairman of STIMBR was also involved in this meeting.
As a result of that meeting Draslovka and Genera have committed to building their relationships with
the Tauranga Moana Iwi collective and Genera in particular is interested in building relationships with
the other iwi whose rohe encompasses the ports at which fumigations occur. STIMBR has agreed to
more actively seek iwi involvement in its activities and as a first step will be inviting iwi representatives
to its AGM. This will give iwi the opportunity to understand the full range of research STIMBR has
underway and to provide feedback on STIMBR’s other activities.

5

Chairman of the Draslovka Board and one of the four owners of Draslovkas parent company bpd
partners
6
Director and part owners of bpd partners
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Report of the Māori Reference Group (MRG) for Draslovka
Proposal to Import Ethanedinitrile (EDN) Log Fumigant
This report was commissioned by the applicant Draslovka. The Environmental Protection Authority (EPA) provided
secretariat services to record discussion at a Māori Reference Group (MRG) workshop with the applicant regarding
the EDN proposal and to prepare this report.

MRG Workshop Date & Location:
22 November 2016, Classic Flyers Conference Venue, Mount Maunganui
Kia hiwa rā
Kia hiwa rā
Korihi te manu
Tākiri mai te ata

Be alert
Be watchful
The morning chorus sings
as a new day dawns

Tēnā koutou e ngā rangatira
e ngā iwi me ngā karangaranga maha
Tēnei te mihi ki a koutou katoa
Tihei mauri ora

Greetings to you the respected ones,
the many people far and wide
We acknowledge you one and all
Behold the sneeze of life

MRG Composition
James Doherty
Dr James Ataria
Dr Tanira Kingi
Dr Oliver Sutherland

Ngā Kaihautū Tikanga Taiao (EPA Statutory Māori Advisory Committee)
Department of Ecology, Lincoln University
Value Chain Optimisation, Scion
Te Rūnanga o Ngāi Tahu HSNO Komiti

Other Attendees
Pavel Bruzek
Helen Gear
Ian Gear
Doug Jones
Julian Jackson

Proprietor Draslovka
Laurus Consultants Ltd – consultant representing Draslovka
Executive Officer – Stakeholders in Methyl Bromide Reduction Incorporated
General Manager Māori – Environmental Protection Authority
Senior Advisor Māori – Environmental Protection Authority

Apology – Don Hammond (Chairman, Stakeholders in Methyl Bromide Reduction Incorporated)

MRG Purpose
1. The purpose of this Māori reference group (MRG) is to consider the potential risks and impacts on
Māori interests associated with the use of log fumigant ethanedinitrile (EDN) in New Zealand.
2. Draslovka is currently preparing an application (the application) to the Environmental Protection
Authority (EPA) to import EDN under the Hazardous Substances and New Organisms Act 1996. The
MRG will provide advice and information to the applicant (Draslovka) and the EPA regarding risks
and impacts on Māori interests to improve robustness of the application.
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Workshop Programme
3. The workshop commenced with the MRG receiving presentations about Draslovka, the nature and
methodology of EDN fumigant, and the company’s approach to sustainability. A field trip was then
conducted at the Port of Tauranga for the MRG to gain a first-hand appreciation of how export log
fumigations are undertaken. The field trip was followed by a panel discussion in which the MRG
explored issues together with the Draslovka and STIMBR representatives.

Position Statement
4. The MRG appreciated Draslovka's overall philosophy and their commitment to sustainability.
Draslovka presented well, showing their proactive and transparent approach to business, as well as
their willingness to engage with Māori. The MRG is pleased that EDN fumigant has emerged as an
alternative to methyl bromide. The MRG‘s preliminary view is the use of EDN is not likely to raise
serious concerns regarding potential risks and impacts on Māori interests. The MRG has a positive
view of Draslovka’s proposal to import EDN, notwithstanding the key issues and recommendations in
this report and that efficacy data and detail information on its use pattern are yet to come.

Key Issues
Response to Montreal Protocol

5. The Montreal Protocol requires countries to seek alternatives to the ozone depleting methyl bromide
(MB). Consequent to the Montreal Protocol the EPA reassessed MB in 2010 determining that no
MB emissions to the atmosphere will be permitted on completion of all MB fumigations after the year
2020.
6. STIMBR was formed in 2008 to seek alternative phytosanitary treatments to and technologies and
tools to manage emissions of methyl bromide. STIMBR maintains an extensive research programme
in which it has considered a wide range of interventions and management options for eradicating
insect pests in export logs and timber.
7. Research and global experience has shown that recapture / destruction of MB from large scale
fumigations is both scientifically and technically challenging. Recapture / destruction of all of the
methyl bromide remaining in the head space at the end of a fumigation, as required by the EPA 2010
decision, may not be possible. STIMBR has identified EDN as the most promising fumigant option
(there appears to be no other suitable alternatives to MB as a fumigant for export logs).
Key human and environmental risks

8. EDN belongs to the cyanide group of substances. One EDN molecule breaks down to produce two
cyanide ions. These cyanide ions are potent and act as a rapid-acting asphyxiant that induces tissue
anoxia. The lethal concentration of EDN in air for humans is approximately 350 parts per million
(ppm) while most insects are affected at less than 50 ppm. It was noted that at the start of a
fumigation up to 41,000 ppm will be present under the fumigation tarpaulin.
9. Draslovka believes the greatest risk to humans from EDN is via an accidental release involving EDN
cylinders. Oxygen sensitive organs e.g., brain and eyes can detect the presence of EDN at relatively
low concentrations. For example, EDN will cause eyes to water at 16 ppm. EDN (due to the EDN’s
effect on the eyes- similar to an onion) and also has a distinctive almond like odour that some
people can detect at 10 ppm. Both characteristics allow people to detect EDN and move away from
the area minimising the opportunity for exposure to lethal levels. The MRG queried whether EDN has
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any carcinogenic effects. Draslovka commissioned independent lab tests which show EDN does not
cause DNA to mutate and it is noted that no other cyanide substance has carcinogenic effects.
10. Draslovka believes the greatest risk to humans from EDN would be an accident involving EDN
cylinders. It was noted that the containers being used by Draslovka for EDN are produced to a much
higher specification than those in which methyl bromide is transported / stored and are designed to
minimise handling and storage risks.
11. Māori may have concerns about risks in relation to taonga and activities in the vicinity of ports where
EDN is used. This includes mahinga kai (food resources), rongoā (medicine) and water-based
activities such as fishing, shellfish gathering, boating / waka ama, swimming and other contact
recreational activities.
12. The MRG is interested in whether Draslovka has received any feedback/comments from Māori
involved in the forestry industry who were concerned about transferred risk to other iwi who have
ports in their midst and bear most of the risk from EDN.
13. The main environmental and human health issues associated with EDN appear to revolve around the
transitory release of high levels of EDN (which breakdown to the cyanide ion in the body) which will
degrade air quality and could potentially poison workers via inhalation, i.e., the main risks and
impacts are airborne.
14. The MRG heard that EDN disperses and dilutes rapidly to very low concentrations and is
simultaneously broken down by physico-chemical processes into benign products. EDN prefers to
remain as a gas and does not easily move into water or soil. EDN fumigation will not leave residual
powder or other deposits, and runoff from fumigation areas is not likely to contain harmful
concentrations of EDN or its metabolites. There is no risk to using EDN during rain, and no potential
to generate acid rain. Due to these properties, it was apparent that cultural and recreational uses are
not likely to be adversely affected by use of EDN.
15. Draslovka notes that at ports where fumigation takes place immediately prior to export there is very
little native fauna on these sites, as there are no plants and nothing to attract native birds and other
fauna to fumigation areas. Beneficial insects are unlikely to move into stacks at ports in significant
numbers prior to fumigation.
Recommendation 1
Draslovka should emphasise that use of EDN is unlikely to compromise cultural and recreational uses of the
marine environment in the vicinity of fumigation facilities as EDN dissipates quickly in the atmosphere and does not
readily move into water and soil.
Pervasiveness of cyanide

16. The MRG heard that nature has co-evolved with hydrogen cyanide and the cyanide group of
substances and therefore natural processes are very effective and quick at breaking down these
chemicals. Hydrogen cyanide and the cyanide group of substances are also pervasive at low levels
in everyday life noting that cyanide occurs naturally in a wide range of foods consumed by humans
and animals, and is present in smoke from combustion sources such as open fires and incinerators.
Furthermore, cyanide derivatives are used in a range of consumer and industrial products including
in perfume and as an additive in animal feed.
17. The bodies of humans and animals have developed the ability to detoxify and excrete low levels of
cyanide naturally occurring in food (such as almonds, apple pips, spinach, lima beans, soy, millet
sprouts, cassava and bamboo shoots) or inhaled from the surrounding environment in the form of
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smoke. The pits of stone fruit such as peach, apricot, plum and cherry contain substantial amounts of
chemicals that metabolise to cyanide and therefore should not be eaten in any quantity. For example
there is enough cyanide in three apricot kernels or on the other hand 2,100 sweet almonds to harm
the average adult. In Africa where cassava (aka tapioca) is a major source of carbohydrate in
subsistence diets, people suffer from a chronic and crippling form of cyanide poisoning known as
konzo. Common sense dictates that smoke inhalation should be avoided too, notwithstanding that it
is physically difficult to inhale smoke from a fire without experiencing significant discomfort. People
have been exposed to, and successfully managed, cyanide-related risks in domestic settings for a
long time.
18. The MRG acknowledges that log fumigations would require extremely lethal levels of EDN. The MRG
also acknowledges that log fumigations would occur at a small number of specific locations where
access is controlled, appropriately trained staff undertake fumigations, and EDN use is managed in
accordance with industry best practice, guidelines and formal monitoring procedures. The frequency
of fumigations is determined by the demand for logs and constrained by the capacity for log storage.
The MGR notes that fumigator activities are governed by controls set by the EPA and additional rules
and consent conditions imposed by territorial authorities. Fumigators carefully manage the fumigation
process to identify and mitigate risks including those associated with venting logs stacks following
fumigation.
Recommendation 2
Draslovka should highlight pervasiveness and effective management of cyanide-related risks in domestic settings
and how natural processes rapidly break down cyanide-related substances.
Antidote and monitoring devices

19. Draslovka indicated that an antidote for EDN poisoning does exist and can be made readily available
that workers can carry in case of accidental inhalation when working with EDN. They also indicated
that effective and cheap personal monitoring devices would be standard issue for detecting the
presence of cyanide, which are easily carried on one’s person. These devices are currently used by
staff at Draslovka’s manufacturing facilities.
20. The MRG anticipates that fumigation workers would be well trained in the use of EDN and practices
to minimise risk to health. As already mentioned, due to the use pattern, dispersive properties and
physico-chemical degradation of EDN, cyanide poisoning is unlikely to be a concern for those in the
wider vicinity of log fumigation facilities.
Recommendation 3
Draslovka should highlight health protection measures that are available for safeguarding taha hauora (human
health and well-being) against poisoning from EDN.
Perceptions of cyanide

21. Cyanide is associated with harm and death. People are acutely aware of its lethality, not only in
relation to 1. Toxicity from the excessive consumption of foods (almonds, cassava etc) containing
cyanide, and 2.The intentional use as a pest animal culling agent, but also 3. It’s potential to kill as a
result of accidental or purposeful poisoning.
22. Cyanide has long been used in baits to kill brush tailed possums throughout New Zealand and is
currently being used for controlling Dama wallabies in the Bay of Plenty Region.
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23. In a formulation known as Zyklon B, hydrogen cyanide was used as a genocidal agent in gas
chambers during the Second World War.
24. Cyanide was also used in some military and espionage operations during the twentieth century.
25. Cyanide is perceived to be life-taking, something that is dangerous and to be avoided. Such
perceptions may persist even when the benefits of its ‘constructive’ use are well known, for example,
in relation to pest management which aims to control disease, protect the environment including
native flora and fauna, improve economic productivity and enhance ‘clean green’ marketability.
26. Negative perceptions could be worsened by the public awareness of major cyanide-related incidents
featuring in news media that have compromised human and environmental health, particularly
associated with gold mining activities where cyanide is used to recover gold from low grade ore.
Recommendation 4
Draslovka needs to be aware of public perceptions and concerns around the use of cyanide when communicating
their EDN proposal and factor this into their responses.
Efficacy data

27. The MRG noted the information presented was light on efficacy of EDN. The MRG queried: 1) What
the treatment load is?; 2) Why the efficacy of treatment was not a focus of the presentations to the
MRG?, and; 3) When efficacy data for EDN will be available? Draslovka indicated that the treatment
load factor will be the same is that for MB i.e. approx. 60% when treating under tarpaulins. Research
co-funded by Draslovka, STIMBR and the government is underway to produce the data. Detailed
information regarding efficacy i.e. the required treatment rate will be submitted with the application.
The treatment rate should be known by April 2017. It is envisaged that the dosage level will be in the
range of 50 – 100 grams per cubic metre. Draslovka will not submit the application until this is
known. Research to develop the complete efficacy data should be completed by June 2018.

28. In terms of practical merits, Draslovka indicated the same fumigation method used for methyl
bromide will be used for EDN fumigations. EDN’s benefits when compared with MB include having a
detectable smell, a quicker action, it has better timber penetration (three times deeper), and is likely
to require a less fumigant per volume of logs being treated.
Recommendation 5
Draslovka should provide detailed data in the application regarding the efficacy of EDN when used as a fumigant
for Pinus radiata logs.

Target species

29. Draslovka presentations to the MRG did not elaborate on which taonga insects might be impacted by
EDN fumigation. It was noted however that all logs exported from New Zealand must be free of
insects whether they be native or exotic. Efficacy data is being developed for three exotic species
found in association with logs; Burnt pine long horn (Arhopalus ferus); Golden haired bark beetle
(Hylurgus ligniperda) and Black pine bark beetle (Hylastes ater) on the advice of the Ministry for
Primary Industries.
30. Māori would be interested to know which indigenous (taonga) species of insects may potentially be
impacted by EDN. The MRG queried the possibility of indigenous insects crawling onto or landing on
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stationery logs at the port or other locations prior to fumigation and subsequently being killed by
EDN and whether there would be any wider lasting impacts on taonga species. While it is common
knowledge that huhu larvae (Prionoplus reticularis) feed on rotten wood, concern was expressed as
to whether adult huhu beetle might potentially be present on logs destined for EDN fumigation. The
huhu is a taonga food species. Such a query might also be raised in respect of other culturally
significant species for example, New Zealand pinhole borers (Platypus apicalis, Platypus gracilis),
cicadas (Cicadadidae), common stick insect (Clitarchus hookeri), weta (families: Anostostomatidae
and Rhaphidophoridae)) and various spiders.
31. The MRG acknowledges that EDN fumigation would effectively prevent re-exporting introduced
insect pests currently found in New Zealand pine plantations such as Burnt pine longhorn and the
two bark beetle species golden-haired bark beetle (Hylurgus ligniperda) and black pine bark beetle
(Hylastes ater) and possibly the Sirex wood wasp (Sirex noctilio).
Recommendation 6
Draslovka should indicate in the application which indigenous insects may potentially be by-killed in EDN
fumigations and what if any lasting impacts might occur..
Sunset clauses and alternatives

32. The MRG believes sunset clauses are an effective way of phasing out harmful substances that fulfil
key functions within our primary product and industrial sectors, such as methyl bromide. The MRG
absolutely supports moving to less harmful products and continued efforts that explore sustainable
chemistries for alternatives. The MRG acknowledge that this is challenging, log fumigation and MB
being case and point. However, the search for high target species specificity, low treatment dose,
quick acting, non-persistent alternatives, for example, should always be the focus.
33. The MRG expects that fumigation service providers would continue to improve processes and the
forestry sector to take a wider approach researching other means of insect control. This means not
just seeking ‘silver bullet’ solutions, but working across the forestry industry to identify ways of
meeting clients’ importing country phytosanitary requirements while protecting the environment. This
could possibly include, for example, researching an integrated pest management approach,
biocontrol agents and exploring advances and new developments in pest invertebrate pest
management at source in plantations, e.g., gene drive technologies to support other measures such
as debarking and treatments that do not require the use of toxic chemicals fumigation. This approach
is entirely in keeping with the holistic Māori worldview of environmental systems.
Recommendation 7
Draslovka should indicate what else can be done in addition to fumigation to control insect pests in export logs.
Addressing concerns and telling the story

34. To help Draslovka set up engagement with iwi and prepare their application, it was suggested
Draslovka should consider feedback iwi have provided for the reassessment of methyl bromide. The
reassessment contains information about generic issues that are relevant to and should be
addressed by Draslvoka in the current EDN application.
35. Even where there are little or no potential adverse effects on culturally significant items or resources,
the cultural issues should be clearly stated in Draslovka’s application. By reiterating the cultural
issues demonstrates that Draslovka has acknowledged them. Where possible include any
information that demonstrates how these concerns have been factored into their analyses and
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assessments. Māori will be particularly interested in this information and it will better enable the
application to ‘tell the EDN story as a potential replacement for MB’.
Recommendation 8
Draslovka should ensure that where EDN use is likely to have little or no potential adverse effects on Māori
interests this information should be included in the application.
Engaging with iwi in the vicinity of ports

36. The MRG noted that coastal environments such as harbours and estuaries are historically and
strategically important to Māori. They have supported settlements and communities, underpinned
customary practices, local economies and acted as a source of identity that continue to this day.
37. Because the main New Zealand ports are located in these areas Draslovka should ascertain what
the concerns are that Māori may have about EDN fumigation at ports. EDN fumigations would
potentially happen at, or near, places that hold particular significance to Māori. The following
examples highlight historical or contemporary significance of harbours to local Māori:


Northport - Whāngārei Harbour is important to local iwi because it is a summer feeding ground for
whales and a source of whale bone. The harbour is an important food resource and supports a
variety of cultural and recreational activities.



Port of Tauranga - Known as ‘Te Awanui’ by local iwi, the 210km² Tauranga Harbour has its own
Iwi Management Plan and is the subject of Treaty of Waitangi settlements. Te Awanui is an
important food resource and supports a variety of cultural and recreational activities.



Port of Napier - The name ‘Te Whanganui-a-Orotū’ (Napier’s inner harbour) has been
incorporated into the name of the Ahuriri iwi authority, Te Taiwhenua O Te Whanganui-a-Orotū,
which has mana moana over Napier’s coastal and estuarine waters. Te Whanganui-a-Orotū’ and
surrounding coastal waters are an important food resource and support a variety of cultural and
recreational activities.



Eastport - The inner harbour at Gisborne is known to be the main nursery for marine crayfish
along the North Island’s east coast. The port environs and surrounding coastal waters are an
important food resource and support a variety of cultural and recreational activities.



Port Nelson - Boulder Bank, known by Māori as ‘Te Taero a Kereopa’ and ‘Te Tahuna a Tama-iea’ (named after two significant South Island waka), is associated with a saga of the early
explorer Kupe and his crewman Kereopa. The coastal waters of Nelson Haven, Waimea Inlet and
surrounding areas are an important food resource and support a variety of cultural and
recreational activities.

38. In addition to the Port of Tauranga, Draslovka envisages EDN log fumigation being initially
undertaken at Northport (Marsden Point), the Port of Napier and possibly other ports in the future.
Draslovka should engage with iwi/hapū groups in the vicinity of these ports to gather information
about potential impacts on Māori interests. Engagement with the following groups is advised:
Northport
Port of Tauranga
Port of Napier

Ngāpuhi, Ngāti Hine, Ngāti Wai, Ngāti Whātua
Tauranga Moana, Ngāi Te Rangi, Ngāti Ranginui, Ngāti Pūkenga
Ngāti Kahungunu, Mana Ahuriri
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Recommendation 9
Draslovka should engage with the mandated mana whenua organisations whose rohe encompass Northport, Port
of Tauranga and Port of Napier to discuss and gather information regarding potential impacts on Māori interests.
Māori presence in the forestry sector

39. The MRG noted that Māori are heavily involved in the forestry industry as land and forest forest
owners, business proprietors, managers and workers across the operational areas of silviculture,
harvesting, processing and transportation. It was noted that the Genera log fumigation team which
the MRG saw setting up a fumigation stack during the site visit to the Port of Tauranga was entirely
Māori. The notion of differential spread of risks and benefits across geographical areas has also
been raised for the Māori timber industry, particularly in relation to methyl bromide. Māori were
observed undertaking other portside activities during the visit. There may be opportunities for
Draslovka and/or fumigation contractors to work with Māori across the log supply chain to enhance
insect control, including at source in plantations.
Relationships with iwi/hapū

40. Genera has a relationship with Whareroa Marae, a Ngāi Te Rangi marae close to the port. The
nature of this relationship was not disclosed in any detail during the port site visit or ensuing panel
discussion. While it is acknowledged this is a private relationship, it would be useful to provide a
general indication of how such relationships might be beneficial for EDN operations and iwi/hapū
groups. There is an opportunity for Draslovka and / or fumigation contractors to:




Build relationships with other iwi/hapū groups
Socialise the Draslovka approach to sustainability
Promote the EDN proposal to these and other Māori groups

Recommendation 10
Draslovka and/or fumigation contractors should develop relationships with iwi/hapū groups in the vicinity of log
fumigation facilities to address matters of mutual interest in relation to EDN and consider opportunities to partner
with iwi/Māori to enhance insect control in other parts of the log supply chain.
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Sub appendix 7.3.2 Record of meeting with Iwi

7.3.2.a Introduction
To inform the preparation of this application the applicant has undertaken a number of consultation
with Māori.
Notes from each meeting were circulated to all attendees and any changes / corrections included in
the record.

7.3.2.b. Note of meeting held to discuss the fumigant Ethane di nitrile with
Ngati Wai and Te Runanga o Ngāti Whātua in Whangarei,

On the 15th March 2017 Helen Gear representing Draslovka; and, Ian Gear representing STIMBR
meet with Tame Terangi of the Te Runanga o Ngāti Whātua and Dane Karapu of the Ngātiwai Trust
in Whangarei
An apology was received from Anaru Kaipowho of Te Rūnanga-a-iwi o Ngāpuhi who was unable to
attend the meeting because of an urgent commitment.
The meeting was held to discuss EDN and identify any issues or concerns that the iwi representatives
may have concerning the potential use of EDN as a potential alternative fumigant for methyl bromide
which is currently used as a phytosanitary treatment for export logs at North Port.
The Iwi representatives where sent a number of documents before the meeting which provided an
overview of EDN and its effects. The report from the Environmental Protection Agency’s Maori
reference group was also supplied. At the meeting attendees worked through a presentation that
covered the main attributes of EDN.
The Iwi representatives stated early in the meeting that they fundamentally opposed the present
forestry model which they consider negatively impacts on the local community without returning any
real returns, benefits or employment to Northland. Furthermore; they considered that the real bioeconomic consequences were not taken into account when the forests were established by the
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government at the time they were establsihed in the 1980’s. In the future they see the development
of Iwi driven manuka honey businesses as a better use for the land. As a consequence they stated
they were not interested in considering any fumigants which are an integral component of a
unsustainable business model.
The two iwi representatives however did indicate that they did not have any specific objections about
EDN. With reference to the results of impact on aquatic life one stated that he would only believe that
EDN had no impact if Draslovka was prepared to pay for a trial using paua or kingfish at the NIWA
Northland Marine Research Centre, Bream Bay.
At the end of the meeting Helen Gear undertook to provide a record of the meeting and provide an
EDN fact sheet for the representative’s use.

7.3.2.c. Note of meeting held to discuss the fumigant EDN with Mana Ahuriri
th

On the 26 May 2017 Helen Gear representing Draslovka meet with Barry Wilson and Piri Prentice of
Mana Ahuriri at their offices in Ahuriri Napier.
The meeting was held to discuss the fumigant ethanedinitrile (EDN) and identify any issues or
concerns that Mana Ahuriri may have concerning the potential use of EDN as an alternative fumigant
for methyl bromide. Methyl bromide is currently used as a phytosanitary treatment for export logs at
the port of Napier.
Helen Gear explained that EDN had been identified in a STIMBR research programme. She provided
a brief over view of the main characteristics EDN; noting it belongs to the cyanide group of
compounds and that cyanides are naturally occurring. In addition EDN:


Does not destroy the ozone layer



Could directly replace methyl bromide as a fumigant for logs.



Is lethal at high levels ( LC50 163ppm for a 4 hour exposure) but with the correct protective
equipment it can be applied safely



Will cause eye watering similar to cut onions at relatively low levels (16ppm)



Is a cyanide based product and that cyanides naturally occur



Breaks down in the body and can be excreted



Does not bio-accumulate



Does not move into water , soil or sediment



Diffuses very quickly in air resulting in a rapid decrease in concentration



Will have extremely limited effect on native organisms due to the industrial nature of the
fumigation sites.
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One question was raised about EDN - Has EDN use internationally shown that it can be used without
negative effects ?
It was explained that EDN is a relatively new fumigant and is not currently being used to fumigate logs
anywhere. However registration for log fumigation is currently being sought in several countries and a
full scale log trial conducted at Tokoroa in 2016 has provided evidence of the levels of ”free “EDN
associated with a log fumigation.The two representatives recognised that the iwi has significant
forestry investments and that they would welcome a “safer” replacement for methyl bromide. In the
long term they would prefer anon chemical treatment for export logs.
In conclusion they stated that if the assessment by the EPA (and in the opinion of the subject matter
expert) considers that with appropriate controls EDN can be safely used Mana Ahuriri will endorse its
use. At the end of the meeting Helen Gear undertook to provide a record of the meeting, inform Mana
Ahuriri once the application is lodged and provide an EDN fact sheet for the representative’s use.

7.3.2.d Note of meetings held to discuss the fumigant EDN with Tauranga
Moana Iwi Collective May and June 2017
1

2

Draslovka and STIMBR representatives meet with representatives of the Tauranga Moana Iwi
th

Collective on two occasions. The first meeting was held on the afternoon of the 4 May 2017 at
Classic Flyers Tauranga. A second meeting hosted by Ngati Kuku and Ngai Te Rangi was held on the
Whareroa Marae on 22nd June 2017. Guests were hosted overnight on the Marae.
The meetings were held to discuss the fumigant ethanedinitrile (EDN) and identify any issues or
concerns that members of the Tauranga Moana Iwi Collective may have concerning the potential use
of EDN as an alternative fumigant for methyl bromide. Methyl bromide is used as a phytosanitary
treatment for export logs at the Tauranga port.
th

Representatives at the 4 May meeting were:

1
2



Ngai Te Rangi iwi - Kiamaia Ellis and Reon Tuanau



Ngati Kuku - Tio Faulkner



Ngati Ranginui iwi – Chris Stokes, Carlton Bidois and Pia Bennett



Ngati Pukenga iwi – Rehua Smallman and Buddy Mikaere



Ngai Tukairangi hapu – Hayden Henry



Ngati Pukenga - Pahu Akuhata.

Helen Gear represented Draslovka
STIMBR was represented but its Chairman (Don Hammond) and Research director (Ian Gear)
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The second meeting was held on the 22

nd

June was attended by Kiamaia Ellis, Tio Faulkner, Carlton
3

Bidois, Hayden Henry and hapu representatives from the Whareroa Marae. Pavel Bruzek and Petr
4

Pudil representing Draslovka and Mark Self CEO of Genera also attended the meeting. Apologies
were received from Pia Bennett, Reon Tuanau and Buddy Mikaere.
In both meetings after the initial introductions the groups discussed EDN and its potential to replace
methyl bromide. Presentations provided to both meetings are attached.
th

The 4 May meeting worked through the first presentation. Interest was shown in the potential for
EDN as a potential replacement for methyl bromide. The group however felt it was unable to
comment on the suitability EDN as a fumigant and requested that:
1) The applicant further develop its’ relationship with members of the Tauranga Moana Iwi
Collective. The meeting asked that an invitation be extended to the owners of Draslovka to
meet with iwi.
2) The applicant identify how EDN would affect aspects of cultural lore including; Kaitiakitanga,
Mauri, Taha tinana, Taha hinengaro, Taha wairua, Taha oranga and Manaakitanga.

At the second meeting participants shared in a wide ranging discussion which continued over dinner
and into the evening. Discussion covered the following:
1) Iwi representatives explained the history of the marae and the gradual growth of the port
around the marae was explained.
2) Examples of negative environmental impacts resulting from port activities were reported.
3) Individuals were very concerned about their lack of information about the activities occurring
near them and their lack of timely dialogue with those responsible for activities occurring on
their rohe.
4) Iwi are increasingly becoming involved in co-management of natural resources in the Bay of
Plenty.
5) Ngāi Te Rangi, Ngāti Ranginui and Ngāti Pūkenga collectively have prepared the Tauranga
Moana Iwi Management Plan setting out their vision and aspirations for Tauranga Moana
(including the harbour, surrounding lands and waters).
6) Iwi concerns regarding how EDN might affect; Kaitiakitanga, Mauri, Taha tinana, Taha
hinengaro, Taha wairua, Taha oranga and Manaakitanga and how those concerns would be
addressed must be answered before iwi would be prepared to endorse EDN as an alternative
to methyl bromide.
7) They commented that interpretation of Kaitiakitanga, Mauri, Taha tinana, Taha hinengaro,
Taha wairua, Taha oranga and Manaakitanga vary by region and by hapū
3
4

Chairman of the Draslovka Board and one of the four owners of Draslovkas parent company bpd partners
Director and part owners of bpd partners
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8) A cultural assessment method has been developed locally for use in resource consent
applications to the regional council. It was agreed that this process could be applied if
resource consents are needed.
9) Most of the iwi representatives present are shareholders in pine forests. While they are
interested in achieving good returns from their forestry investments they will always balance
this off against any negative impacts of forestry related activity (e.g. fumigation) will have on
the wider environment.
10) Several attendees expressed their satisfaction commenting that their questions had been
answered.
11) Carlton Bidios in conversation with Pavel Bruzek after the meeting offered to prepare a
Cultural Values Assessment which Pavel gratefully agreed too. However in consequent
discussions it was agreed that it was not possible to produce this in the very limited time
available before the application was lodged.
Helen Gear explained the EPA application process from here and the opportunities that iwi would
have to make submissions and address the decision making committee. She offered to provide a
record of the meeting and undertook to inform representatives when the application is lodged with the
EPA. Draslovka made a commitment to continue to liaise with Tauranga Moana Iwi Collective.
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Sub appendix 7.3.3 Exert from the ERMA Methyl bromide
application HRC08002

Introduction
Pages 58 to 62 section 5.4 (Relationship of Māori to the Environment) of the ERMA New Zealand
reassessment of methyl bromide in 2010 provides a good summary of Māori views about the potential
impacts of a fumigant. It is provided here to give additional background and to supplement the
information gathered for this application to import and use EDN.

5.4 Relationship of Māori to the environment Consultation
5.4.1 In preparing this application, the Agency held consultative hui with iwi/Māori groups in regions
containing ports where methyl bromide is used (namely Auckland, Tauranga and Blenheim). The
purpose of these hui was to canvass iwi/Māori opinion and obtain information about any issues or
concerns posed by the continued use of the substance. In doing so, consideration was given to the
ERMA New Zealand policy on consultation with Māori and the framework contained in the ERMA New
Zealand User Guide ―Working with Māori under the HSNO Act 1996‖(ERMA New Zealand 2005).
5.4.2 Opinion was further canvassed at ERMA New Zealand‘s Māori National Network hui held in
Auckland in September 2009.

Identification of adverse effects
5.4.3 A range of adverse effects to the relationship of Māori to the environment have Identification of
adverse effects
5.4.3 A range of adverse effects to the relationship of Māori to the environment have been identified
and are summarised under the headings of:


kaitiakitanga;



manaakitanga;



taha hauora.
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5.4.4 The adverse biological and physical environment, human health and safety, society and
communities and market economy effects are addressed elsewhere in this application. Discussion of
the identified potential adverse effects listed above is made by reference to their specific impact on
iwi/Māori.
5.4.5 With regard to kaitiakitanga, consultees noted concern that the use of methyl bromide could
lead to the deterioration of the mauri of taonga flora and fauna species. In particular, participants were
concerned that the substance had the potential to inhibit the ability of iwi/Māori to fulfil their role as
kaitiaki, particularly in relation to the guardianship of waterways given the proximity of use and indirect
ecotoxic nature of the substance to aquatic species.
5.4.6 A further concern relates to the ability of Māori to express manaakitanga (hospitality) when
hosting manuhiri (visitors) in their rohe (region). Consultees considered that flora and fauna important
as food species (for example, kaimoana or seafood) were being exposed to methyl bromide in their
regions meaning that they could not be gathered. In addition, concern was raised over the ability of
Māori to access these important resources due to the lack of information made available to them
about the timing and level of use of the substance.
5.4.7 Consultees also expressed concern at the potential for the substance to adversely affect the
mauri ora of human health when exposed to methyl bromide for prolonged periods. However, as
noted, this effect is further discussed elsewhere in this application.

Assessment of adverse effects
Kaitiakitanga
5.4.8 The relationship of Māori to the environment is expressed in several ways, the most visible and
significant of which is through their long standing role as kaitiaki. An important part of kaitiakitanga
(guardianship or stewardship) is the maintenance and enhancement of mauri variously defined as the
active life -giving principle and energy upholding life. It is the responsibility of iwi/Māori, in their tribal
regions, to exercise kaitiakitanga to protect the mauri of natural resources to ensure their
sustainability and availability for generations to come. Kaitiaki utilise tapu (a sacred quality afforded by
1

the atua or gods) and tools such as rāhui to ensure healthy practices and social regulation intended
2

to protect mauri . Understanding the dynamics of mauri and tapu is critical to the success of kaitiaki
in their role.

1

Reference: Rāhui –Kimberly. H. Maxwell and Wally Penetito: Rāhui is a custom used by Māori to prohibit the
use of a resource. Though threatened during the colonial period as obsolete (White, 1895) Māori have adapted
the custom to suit contemporary situations. Consequently rāhui have evolved in purpose, method and even with
regard to the taonga they are used to protect. http://www.review.mai.ac.nz/index.php/MR/article/viewFile/58/5911
2

Barlow 1991 Tikanga Whakaaro Key Concepts in Māori Culture, Oxford University Press
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5.4.9 Consultees raised concern about the potential for adverse direct and indirect effects on native
and valued species, waterways and the environment generally. They considered that these potential
effects along with their inability to influence the way in which methyl bromide is used, disrupts their
ability to fulfil their role as kaitiaki. In considering this issue, consultees and participants at ERMA New
Zealand‘s Māori National Network hui discussed a range of options. These included the possibility of
building appropriately sized fumigation containment facilities and whether or not the Māori mechanism
of rāhui, in conjunction with other controls regarding quarantine could provide some mitigation.
5.4.10 For example, participants noted that if they were party to decisions made about the operational
use and management of methyl bromide (including when and for how long the substance might be
used at one time), they could implement a rāhui (or restriction) over the tending of resources or the
gathering of kaimoana and/or other foods in the vicinity of the port until such time as they determined
the resources were no longer tapu (i.e. were culturally safe to gather).
5.4.11 They also considered this could apply in reverse meaning that if iwi/Māori local to the area of
use were needing to tend resources or gather kaimoana at a particular time for significant events (for
example, tangihanga), that a rāhui over the use of the substance might be imposed to allow this
activity.

Manaakitanga
5.4.12 Manaaki is derived from mana ā -ki and means to express love and hospitality towards people

3

A core principle of behaviour within Māori society, it is a most important attribute for host people to
provide an abundance of food, a place to rest, and to ensure that peace and well - being prevails
during gatherings. It is often noted that the success with which iwi/Māori groups can fulfil this
obligation has implications for the maintenance or enhancement of their mana.
5.4.13 Gathering kaimoana to manaaki manuhiri is an important practice for iwi/Māori and this was
endorsed by consultees, particularly in the Blenheim area. The view was expressed that having
4

Tangaroa at their door but not being able to provide visitors with kaimoana due to the poor quality of
the kai is considered shameful and a desecration of their mana. The importance in Māori culture of
appropriately hosting visitors is expressed through a number of well known proverbs including:
“he aha te me a nui i te ao, he tangata, he tangata, he tangata” (what is the most important thing in
the world, it is people, it is people, it is people); and
“nāu te rourou, nāku te rourou, ka mākona te iwi” (your contribution, and my contribution will provide
sufficient for all).

3
4

ibid.
Tangaroa – god of the sea
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5.4.14 Making visitors or guests feel welcome and being able to share the bounties of their region,
particularly for significant hui and/or tangihanga (funerals), is an important aspect of the political and
social fabric of Māori society. Consultees considered that the ongoing use of methyl bromide
(particularly at the ports in close proximity to mahinga kai or seafood gathering areas) placed this
important tikanga (custom or practice) at risk. Consultees considered the appropriateness of
implementing rāhui to ensure the integrity of any kaimoana species gathered.
5.4.15 The Agency‘s environmental risk assessment outlined in Section 5.3 indicates that the use of
methyl bromide does not pose significant direct adverse effect to aquatic and other species. This
means that kaimoana and other species are not placed at risk and that the ability of iwi/Māori to
continue to implement the tikanga of manaakitanga should not be inhibited by the controlled use of
the substance. However, the Agency is keen to hear from iwi/Māori during the public submissions
period regarding these conclusions.

Evaluation of adverse effects
5.4.16 The assessment made in Section 5.3 indicates that, where controls are applied appropriately,
the potential for direct adverse effect to terrestrial and aquatic organisms is negligible. In addition,
that assessment describes the potential for indirect effect through the cumulative depletion of the
ozone layer to be of concern if the substance were to continue to be used long term. Given the likely
eventual phase out of the use of methyl bromide over a medium to long period in accordance with
the requirements of the Montreal Protocol , the Agency considers that these indirect effects will be
addressed if this occurs
5.4.17 The Agency considers there to be a minor adverse effect from methyl bromide use on the
relationship of iwi/Māori and their culture and traditions with their ancestral lands, water, sites, wāhi
tapu, valued flora and fauna and other taonga which is very unlikely to occur.
5.4.18 The overall level of risk is therefore considered to be negligible assuming that the substance is
handled, stored, transported, used, and disposed of, in accordance with the controls proposed in this
application, and any other controls required by other legislation.
5.4.19 Given this evaluation the Agency does not consider that imposing further controls enabling
rāhui mechanisms to be required. However, the Agency is interested to hear from submitters
regarding this conclusion and about the need for better communication between users of the
substance and iwi/Māori local to the sites of use.

Identification of beneficial effects
Sub appendix 7.3.3 Exert from ERMA application HRC08002

Page 206

5.4.20 Consultees tended to err on the side of caution when considering the use of methyl bromide
due to the issues outlined above. However, a number of consultees also considered what benefits
might accrue from the substance‘s use. They noted that methyl bromide may have implications in
supporting the ability of iwi/Māori to perform their role as kaitiaki through its use in the protection of
New Zealand‘s biodiversity. In addition, consultees noted that it also contributes to the ongoing
employment of Māori at the ports and in the forestry industry and therefore to the economic
development of whānau and hapū involved in these industries.

Assessment of beneficial effects
Kaitiakitanga
5.4.21 Acknowledging that the role of iwi/Māori as kaitiaki is an intergenerational and proactive
responsibility, some consultees stated that protecting native and valued flora and fauna species often
requires the use of hazardous substances. Balancing the effect on the mauri of these species by
exotic species or by ecotoxic substances is a challenging task in fulfilling their role.
5.4.22 Those consultees identifying methyl bromide as an efficient tool for maintaining native
biodiversity had expectations that its use should be managed and controlled sufficiently well so as to
avoid adverse effect. They also noted that users should be actively investigating alternatives that are
less likely to cause concern.

Taha Ohanga
5.4.23 Through the Treaty of Waitangi (Tiriti ō Waitangi) settlement process, a number of forestry
assets have been placed in iwi/Māori ownership and management thus positioning them to enhance
their economic development. A number of consultees recognised that the ongoing use of methyl
bromide, at least in the short to medium term, would ensure iwi/Māori are able to capitalise on the
return of these assets both in terms of employment and timber exports.
5.4.24 Although the economic implications associated with the use of methyl bromide are addressed
below in Section 5.6, it is important to consider this potential benefit given the importance of the
forestry and timber industry to some iwi/Māori both in economic terms and also in terms of the Treaty
of Waitangi. Although the overall economic impact to New Zealand might not be significant, the Māori
economy is at a more developmental stage. The return of forestry assets involves iwi and hapū
groups who have not previously participated in the economy to this level and represents a more
significant potential outcome, particularly at a regional level.

Evaluation of beneficial effects
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5.4.25 The Agency considers there to be a moderate benefit from methyl bromide on the relationship
of iwi/Māori to the environment and in their ongoing ability to develop economically to be likely. The
corresponding level of benefit is therefore assessed to be medium.
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Sub appendix 7.3.4 Communication sheet

Ethanedinitrile and Cyanides Compared
Introduction
The proprietary chemical EDN (active substance ethanedinitrile) is being considered for use as a log
fumigant in New Zealand. Two questions are sometimes asked about EDN:
1. How are EDN and cyanides related?
2. Does EDN have some of the undesirable effects that cyanides have?

What is a cyanide?
A cyanide is any chemical compound that contains the monovalent combining group CN. This group,
known as the cyano group, consists of a carbon atom triple-bonded to a nitrogen atom.
Cyanides are used in mining and electroplating industries and include potassium cyanide (KCN) and
sodium cyanide (NaCN). KCN is the most widely known. Hydrogen cyanide (HCN) is used for
fumigation and for pest control.
Cyanides are used in many industries, including paper making, perfume production and welding.
-1

The effect of cyanides on living things is primarily due to the cyanide ion (CN ) which is released if
the chemical containing it reacts with water. In the bodies of humans and animals, the cyanide ion
prevents individual cells from using oxygen, effectively starving the cell of oxygen. Death may occur if
the cyanide ions are present at high enough levels for a sufficient time.
Compounds containing a cyanide ion can be lethal at toxic concentrations if used Inappropriately.
These same chemicals do not pose a risk when used within prescribed safety measures.
The action of a cyanide ion is the same no matter what compound it is derived from. However, the
effect of different cyanides is influenced significantly by their physical state (solid, liquid or gas) and
the other molecule to which the cyanide ion is joined.
Cyanides have been present on the earth since the beginning of life. Animals and insects have
always been exposed to cyanides and have developed systems to get rid of it from their bodies. A
naturally occurring enzyme reacts with the cyanide which is then safely excreted in urine. This
process allows the body to excrete cyanide that enters the body at low levels.
Compounds with a CN group are also found naturally occurring in cigarette smoke, the smoke from
fires; in some foods and in certain plants such as cassava, lima beans, stone and pip fruit, and
almonds.
While ethanedinitrile is not considered to be a cyanide, it will release a cyanide ion when it comes into
contact with water.
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Comparing cyanides and EDN
Cyanides, like potassium cyanide (KCN) and sodium cyanide (NaCN), are solid substances. Each
comprises three molecules: 1 carbon, 1 nitrogen and either the potassium or sodium.
Ethanedinitrile (the active compound of EDN) is made up of 2 carbon and 2 nitrogen molecules and
can only exist as a gas at room temperature and atmospheric pressure. EDN is used as fumigant
while cyanides are used for mining gold and silver, where it helps dissolve these metals and their
ores.
EDN dilutes quickly to nontoxic levels when it is released into the air after fumigation and then breaks
down to naturally occurring substances ammonia and carbon dioxide. EDN cannot accumulate in
water and therefore there is no risk of accidental contamination of water.
Because EDN can only exist as a gas at room temperature, unlike cyanides it cannot be eaten or
swallowed as a liquid. EDN also doesn’t penetrate skin as can cyanide solutions, so there is no
poisoning risk through skin.
If a person has been affected by a sub lethal dose of EDN, the application of oxygen or an antidote
can speed their recovery. There is also a number of documented cases where fast admission of the
same antidote to people exposed to lethal doses of cyanide has saved their lives.
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Table 1: A comparison of cyanide and ethanedinitrile

Ethanedinitrile

HCN

Cyanides

Chemical formulation

C2N2

HCN

KCN, NaCN

Present as

Gas

Liquid and gas

Solid

Yes

Yes above 25 C

Solid

Tendency to stay
in air

Tendency to stay in
air

Solid soluble in water

Found in smoke

Yes

Yes

No

Found in some plants and
foods

No

Yes

No

The gas disperses quickly in
open spaces
Move into water

Broken down in our body by
the liver
Bio accumulates

Yes

1

No

Antidote / treatment available
Breaks down in the
environment

o

Yes
Yes and follows the natural cyanide cycle – although
the rate of breakdown varies significantly

Causes eye watering (like an
onion) at low levels

Yes

Yes

No

Can enter the body via the
skin

No

Yes

Yes

Additional questions and their answers are available at: STIMBR web site FAQs.

1

Bioaccumulation occurs when an organism absorbs a-possibly toxic-substance at a rate faster than that at
which the substance is lost by catabolism and excretion.
Sub appendix 7.3.4

Page 211

Appendix 7.6 Comparison of EDN with methyl bromide and phosphine
The two tables below compare EDN’s physical and toxicological characteristics with the two fumigants that are currently used to fumigate New
Zealand’s export logs methyl bromide and phosphine).
In several areas EDN is safer that both of the other fumigants (it does not bio-accumulate and is broken down and excreted by living things)
and for no criteria is it any risker than one of the other two fumigants.
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Table 7.6.1 Comparisons of ethanedinitrile, methyl bromide and phosphines physical properties.
Properties

EDN™

Phosphine

EDN™ Advantages for timber application

-21 ° C

Methyl
Bromide
3.6 ° C

Boiling point

-87.70 ° C

Both EDN™ and phosphine have low boiling points compared with
methyl bromide and can be applied as a gas without a vaporiser
(heating equipment). Efficacy studies have shown that EDN is
effective against target pests at very low temperatures.

Vapour Pressure

515 kPa

214 kPa

4095 kPa

EDN™ and phosphine have high vapour pressures hence both will
penetrate quickly and distribute easier than methyl bromide.

Density in Air

2.2

3.27

1.37

All fumigants are heavier than air but both phosphine & EDN are
lighter hence ventilation can be quicker than methyl bromide

462L/kg

256L/kg

712 L/kg @21 and 4095 kPa

This is the comparative volume of each product – Phosphine creates
more gas product than EDN™ & methyl bromide per kg.

Molecular weight

52.04

94.94

34

EDN™ and phosphine has a lower molecular weight which means
they can move quickly from areas of high concentration to low
concentration and achieve equilibrium faster than methyl bromide

Exposure limits

1 ppm

5 ppm

0.3 ppm

Phosphine has a very lower exposure limits compared with EDN™
and Methyl bromide

Van der Waals

160 pm

185 pm

Flammability

6.45 ±0.8%
to 14.3±0.8%
by volume

10 to 16% by
volume

@ 21 °C

Specific Volume
(@ 25°C and 1 atm)

Smaller molecule hence greater penetration into timber and logs
1.6 % (LEL).

Phosphine is more highly flammable than EDN and methyl bromide
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Table 7.6.2 Comparisons of toxicological data between the fumigants ethanedinitrile, methyl bromide and phosphine.

Toxic kinetics
and
metabolism

Ethanedinitrile
HCN, a breakdown product of EDN does
not accumulate or biomagnify.
Ethanedinitrile does not accumulate or
biomagnify.
EDN hydrolyses to yield one molecule of
hydrogen cyanide and one of cyanate in
aqueous solutions. The rate of EDN
breakdown is determined by the ph.
Breakdown is faster in basic conditions than
in acidic conditions. Ethanedinitrile half-life
in hydrolysis study was 50 minutes at 23
degrees Celsius.
Continuous presence of HCN during the
evolution of life has resulted in welldeveloped metabolism and detoxification of
HCN in low not acute toxic concentrations
by mammals and other life forms.

Acute
toxicity
Inhalation: LC50 136 ppm, 4-hour nose only
exposure of rats

Methyl bromide
Methyl bromide accumulates in the body
where it is stored in fatty tissues.
It is also distributed to the lungs, liver,
adrenals, and kidney, with less found in the
brain.
Methyl bromide is rapidly absorbed when
inhaled. Methyl bromide is metabolised to
methanol (ultimately to CO2) and bromide.
After oral or inhalation exposure at sub-lethal
concentrations, 85% of the dose is eliminated
from the body via the lungs or as inorganic
bromide in the urine in rats within 65 to 72 h.
Under ordinary conditions of exposure, skin
exposure is insignificant.

Phosphine
Phosphine is not cumulative in body
tissues.
In tests using rats following oral ingestion
of metal (zinc) phosphide, phosphine is
rapidly absorbed into the body from the
gastrointestinal tract.
Inhaled phosphine is considered to be
rapidly and quantitatively absorbed
through the lungs.
Phosphine is detectable in all organs and
tissues, with temporarily higher levels in
liver and medulla oblongata. Phosphine is
excreted with the exhaled air or, after
absorption by the lungs following
metabolic oxidation, with the urine in the
form of hypophosphite or as dissolved
phosphine.

Methyl bromide is corrosive to both the skin
and eyes with topical exposure causing skin
irritation, burns, and eye injury.
Toxic by inhalation and if swallowed. The
primary effects of methyl bromide in humans
are on the nervous system, lung, nasal
mucosa, kidney, eye, and skin.
Single dose: Rat:
Oral: LD50 rat: <100 mg/kg
3
Inhalation: LC50 (15 min): 21,000 mg/m

Phosphine is a respiratory tract irritant that
attacks primarily the cardiovascular and
respiratory systems causing peripheral
vascular collapse, cardiac arrest and
failure, and pulmonary edema. Can cause
irritation to the eyes and skin.
Single dose: Rat:
LC50 1,470 mg/m3 35-50 minutes
exposure.
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Systemic
effects

No effects were seen on haematology,
clinical chemistry, gross pathology, or
histopathology in tests where monkeys
were exposed to EDN over six months. A
3
NOEL at 54 mg/m was determined.

LC50 for rats is 12,107 mg/m3 15 minutes,
3
3
10,478 mg/m 30 minutes, and 4,517 mg/m
60 minutes
Concentrations of about 400 mg/m3 are toxic to
humans. The lowest inhalation level found to
3
cause toxicity in humans is 136 mg/m air.
Fatalities have occurred from exposures to
3
1,200 mg/m and above.

LC50 680 mg/m3 – 65-75 minutes
exposure.
When exposed 2-4 h daily for three days
an LC50 35 mg/m3 was established for
cats.
A review of 59 poisonings suggests that
the minimum lethal concentration in air is
3
7-14 mg/m inhaled for 2-4 h for several
days.
Mild exposure results in causes nausea,
tinnitus, fatigue, and pressure on the
chest. Moderate poisoning results in
pulmonary edema and may lead to
dizziness, cyanosis, unconsciousness and
death.

Sub-chronic exposure to methyl bromide may
lead to elevated serum bromide
concentrations.
A direct association between serum bromide
concentrations and the severity of neurological
symptoms is not evident.

Phosphine interferes with enzymes and
protein synthesis, primarily in the
mitochondria of heart and lung cells.
Metabolic changes in heart muscle cause
cation disturbances that alter
transmembrane potentials. Cardiac arrest,
peripheral vascular collapse and
pulmonary edema can occur. Pulmonary
edema and pneumonitis are believed to
result from direct cytotoxicity to the
pulmonary cells. In fatal cases,
centrilobular necrosis of the liver has also
been reported.

Suspected of causing genetic defects.

Phosphine is not known to be a
teratogenic agent. Phosphine is not
included in major data bases and reports
listing chemicals widely acknowledged to
have reproductive and developmental

.

Genotoxicity

No mutation effect. Cyanides and related
compounds were concluded not to have
effect on genotoxicity or mutagenicity in
vitro or in vivo. In the high toxic
concentration damage to cells was
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Carcinogenicity

Reproductive
and
developmental
toxicity

Neurotoxicity

accompanied by DNA breaks, but this is
attributed to secondary effect related to
toxicity, not to interaction of compound with
DNA.
No epidemiological data is available for
EDN. The chronic test in EDN and related
compounds did not reveal carcinogenicity.
HCN is not known or expected to be a
carcinogen after over a century of industrial
use.
No reproductive and developmental toxicity
studies are available for EDN. HCN was not
classified to cause reproductive or
developmental toxicity during biocidal
registration of HCN in the EU. Overall
assessment of all available data up to date
suggests HCN does not cause reproductive
or developmental toxicity.
CN- causes anoxia in all cells. The brain
has a very high oxygen demand and can be
damaged by anoxia when the concentration
of CN- is so high that it cannot all be
metabolised. The mode of action of CN- is
not neurotoxic. Nevertheless unavailability
of oxygen for nervous cells can lead to
various pathological endpoints.

consequences.

Not known to be a carcinogen.

Not known to be a carcinogen.

Possible risk of irreversible effects. Exposure
to methyl bromide did not affect fertility but did
decrease the body weights of parental rats
(both male and female) and reduce the growth
of progeny. The NOEL for adult and progeny
3
rats was determined at 117 and 12 mg/m
respectively.

Phosphine is not known to be a
teratogenic agent. Phosphine is not
included in major data bases and reports
listing chemicals widely acknowledged to
have reproductive and developmental
consequences.

A neurotoxic and narcotic agent with a
characteristic delayed action. Over-exposure
may cause neurotoxic effects from which
recovery may be slow. Methyl bromide acts by
combining with the sulfhydryl group of proteins
and enzymes.
Effects on the central nervous system include
blurred vision, mental confusion, numbness,
tremors, and speech defects.
Central nervous depression with respiratory
paralysis and/or circulatory failure is the
immediate cause of death generally preceded
by convulsions and coma.

Phosphine depresses central nervous
system activity. Effects may include
headache, restlessness, dizziness, loss of
feeling, impaired gait, trembling of the
extremities during movement, and double
vision. Severe exposure can cause
seizures and coma.

Appendix 7.6 Comparison of EDN with methyl bromide and phosphine

Page 216

Glossary to support the application for registration of
ethanedinitrile

ACVM Act

Agricultural Compounds and Veterinary Medicines Act 1996

ADI

Allowable Daily Intake

APVMA

Australian Pesticides and Veterinary Medicines Authority

ATSDR

Agency for Toxic Substances and Disease Registry (United States)

BOC

British Oxygen Company, and refers specifically to BOC-Australia

CSIRO

Commonwealth Scientific and Industrial Research Organisation (Australia)

CSL

controlled substance licence

DRASLOVKA

Lučební závody Draslovka (EDN manufacturer in the Czech Republic)

EDN

Ethanedinitrile

EELS

Environmental exposure limits

EPA

New Zealand Environmental Protection Authority

EU

European Union

GLP

Good Laboratory Practices

HCN

Hydrogen cyanide

HSNO

Hazardous Substances and New Organisms Act 1996

ISO

International Organization for Standardization

JAS

Japanese Agricultural Standard – a calculation to estimate log volume

LC 50

The toxicity of the surrounding medium that will kill half of the sample
population of a specific test-animal in a specified period via inhalation

Glossary
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LD 50

Lethal dose (LD50) is the amount of an ingested substance that kills 50
percent of a test sample. It is expressed in mg/kg, or milligrams of
substance per kilogram of body weight.

LEL

Lower Explosive Limit

LOAEL

lowest observable adverse effect level

MPI

Ministry for Primary Industries

NOAEL

no-observed adverse effect level

NOEL

No Observed Effects Level

NPPO

National Plant Protection Organisation

OECD

Organization for Economic Cooperation and Development

PEL

permissable exposure limit

PFR

Plant and Food Research

PGP

Primary growth partnership fund

PIDs

photoionisation detectors

PMANZ

Pest Management Association of New Zealand

QPS

quarantine on pre-shipment

RMA

Resource Management Act 1991

RPE

respiratory protective equipment

STIMBR

Stakeholders in Methyl Bromide Reduction Inc

TEA

Techno-Economic Analysis

TEL

tolerable exposure level

TLV

Glossary

The threshold limit value of a chemical substance is a level to which it is
believed a worker can be exposed day after day for a working lifetime
without adverse effects.
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USEPA

United States Environmental Protection Agency

UV

ultra violet

WES

workplace exposure standard

WES-TWA

workplace exposure standard -average exposure on the basis of an 8 hour
day

Glossary
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