7

Identification and Assessment of Adverse and
Beneficial Effects (Risks, Costs and Benefits)

7.1

Introduction
This section of the Evaluation and Review Report focuses on the
identification and assessment of the risks, costs and benefits associated
with the substances. Identifying risks, costs and benefits involves
examining all sources of potential areas of impact and exposure pathways.
The areas of impact are defined by sections 5 and 6 of the HSNO Act and
include the natural environment, human health including public health,
social and community matters, cultural and spiritual aspects, and economic
aspects.
Due to length of the evaluations, the majority of information on the
identification and assessment of the risks costs and benefits in the areas of
impact on the biological and physical environment and on human health
and safety is presented in appendices. The same approach was not taken
for the identification and assessment of effects on the relationship of Māori
to the environment, society and communities and the market economy as
these evaluations are shorter and are included in this section.

7.1.1

Terminology
For the purpose of this report, risks, costs and benefits are assessed using
the terms adverse and beneficial effects. In the Hazardous Substances and
New Organisms (Methodology) Order 1998) (the Methodology), risk is
defined as “the combination of the magnitude of an adverse effect and the
probability of its occurrence”. Costs are defined as “the value of a
particular adverse effect expressed in monetary or non-monetary terms”.
Costs most often arise from risk, and are not certain. Therefore, for the
purpose of this report adverse effects incorporate both risks and costs.
Similarly, the Methodology defines benefit as “the value of a particular
positive effect expressed in monetary or non-monetary terms”. Beneficial
and positive effects, or benefits, are also assessed in terms of consequence
(magnitude of effect) and likelihood.

7.1.2

Ethical considerations
In preparing this Evaluation and Review (E&R) Report, the Agency has
been mindful of the ERMA New Zealand Ethics Framework Protocol
(ERMA New Zealand 2005). This framework acknowledges that
individuals and communities hold a range of ethical views. It has been
developed as a tool to assist all participants in the ERMA New Zealand
decision-making process to:
•

ask the ‘right’ questions in order to identify areas where there are ethical
matters to be considered
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•

use the answers to these questions to explore whether and how ethical
considerations need to be addressed both in preparation of applications
and in decision making.

The foundation of the framework is a set of ethical principles, supported
by procedural standards. The two general principles, which are embodied
in the HSNO Act and the Methodology, are:
•

respect for the environment

•

respect for people (including past, present and future generations).

Under these general principles is a set of specific principles:
•

concern for animal welfare

•

concern for autonomy

•

concern for co-operation

•

concern for cultural identity/pluralism

•

concern for human rights

•

concern for human dignity

•

concern for justice and equality

•

concern for sustainability

•

concern for wellbeing/non-harm.

The primary mechanisms for supporting the principles outlined in the
framework and for evaluating whether or not they are upheld are the
procedural standards of:
•

honesty and integrity

•

transparency and openness

•

a sound methodology

•

community and expert consultation

•

a fair decision-making process.

The Agency has applied the criteria in the procedural standards listed
above to its evaluation and review of all the information available to it,
including that provided by the applicants and submitters, and additional
information obtained directly by the Agency. Specifically, the Agency has
been conscious of the concerns expressed by submitters, and their beliefs
that are the basis of these attitudes. In assessing the adverse and beneficial
effects of 1080 the Agency has made reference to these principles,
concerns and standards.
When ethical dilemmas arise (eg, the control of possums involves aspects
of consideration of respect for the environment and concern for animal
welfare), the Agency has described them in terms of the framework.
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The ethical issues raised in submissions mainly focused on animal welfare
(target and non-target species). An additional ethical consideration raised
by both those in favour of 1080 and those concerned about the use of 1080
was associated with people’s autonomy to pursue environmental and
economic goals.
Many submitters had a more ambivalent position on 1080, acknowledging
the need for its use but advocating a more extensive use of controls. Some
submitters described a connection to particular areas of land or certain
activities that were affected by the use of 1080. Many submitters opposed
the use of 1080 but were struggling to find alternatives to its use. This is
an instance of the complexity of ethical consideration referred to in the
submissions where there is a tension between two values; in this case
between objecting to poisons in the environment (respect for the
environment) and understanding the usefulness and importance of 1080 for
controlling vertebrate pests in New Zealand. Submissions ranged along a
continuum from strong support to strong opposition. Several submitters
raised ethical issues to support the main arguments in their submissions.
The submissions covered similar ethical issues to the application.
7.1.3

Effects on the market economy
As part of preparing this E&R Report, the Agency commissioned two
expert reports on the sections of the application that relate to effects on the
market economy. These reports, provided by Professor Ross Cullen
(Lincoln University) and Stuart Ford (The AgriBusiness Group), are
attached in Appendices J and K respectively. The E&R Report refers to
these reports in sections dealing with effects (risks, costs and benefits) on
the market economy.
In some circumstances, the Agency has chosen to adopt a different
perspective to the economic experts because of the particular requirements
of the HSNO Act regime. Where this has occurred, a clear discussion of
the reasons for the divergence has been included. Professor Ross Cullen
and Stuart Ford have both reviewed these sections of the E&R Report for
factual errors and inconsistencies.
Both reviewers are critical of the superficial nature of some of the analyses
in the application. The Agency recognises that in several areas the
applicants have not provided adequate justification for their assertions
(these are identified and discussed) and the applicants have not
acknowledged substantive areas of literature that might have been used to
support their case. However, in most circumstances this deficiency does
not negate the conclusions reached in terms of the risks and benefits, as the
expert reports have acknowledged. The Agency has concentrated on
providing bounds on the level of effect such that a conservative or
precautionary approach can be applied to decision making.
The sections of the application that relate directly to the effects on the
market economy are Sections 4.1A (pp 181–206) and pp 371–378 of
Section 4.2 (significant risks, costs and benefits).
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Section 4.1A of the application identifies the risks, costs and benefits that
pertain to the market economy. It includes a preliminary assessment of
these effects, and identifies those effects that are considered to be
potentially significant. These effects are discussed in more detail in
Section 4.2 of the application.
7.1.4

Analysis of scenarios
Scenarios established by the applicants have been specified and analysed
in section 4.3 of this report. This section describes how scenarios are
applied to assessing the adverse and beneficial effects of the substance.
Applications for hazardous substances are made in the context of the
existing situation in New Zealand. Therefore, the assessments of adverse
and beneficial effects need to address the additional or incremental effects
of the substance.
This requires:
•

establishing a baseline scenario of what will happen if the substance is
not approved

•

identifying and assessing the risks, costs and benefits if the substance is
approved

•

determining the difference between the two scenarios.

The baseline scenario is not static and will change over time. Therefore, a
timeframe for the assessment needs to be considered. In this case, the
time-frame analysed by the applicants is approximately 10 years (see
section 4.3.1).
Once the baseline scenario has been established, the risks and benefits
associated with the baseline scenario and approval of the application can
be determined. Finally, the difference between the two scenarios provides
the changes in adverse and beneficial effects that can be expected to occur
if the substance is approved. Where possible these changes are estimated
as a ‘net’ level of effect.
7.1.5
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Assessment of adverse and beneficial effects (risks, costs and
benefits)
The basis for determining the level of adverse and beneficial effect (risks,
costs and benefits) is outlined on pp 171–179 of the application. The
applicants have adopted a similar qualitative approach to that used by the
Agency. There is one significant difference in the descriptions given the
levels of effect, and that is that the applicants have qualified the
alphabetical lists, as shown in the two tables from p 173 of the application
repeated in Table 7.1.
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Table 7.1: Difference in the descriptions given the levels of effect
Level

Description

A or B

Either insignificant or minor benefit

C or D

Benefits are considerable but do not justify high costs or risks

E

Great benefit at a regional and local level, or moderate benefits at a national level; may
justify cost or risk to realise

F

Extreme benefits at a national and local level; warrants cost or risk to realise

A or B

Either insignificant or minor and not warranting further assessment

C or D

Risks within the ALARP band (As Low as Reasonably Practicable) and broadly classed as
tolerable subject to ongoing monitoring and control

E

Risks generally warrant further controls to bring them into the tolerable range

F

Risks regarded as unacceptable

Source: Application, p 173.

While the groupings for the A and B levels of effect are described as
‘insignificant’ or ‘minor’, the C, D and E levels have included in them a
risk–benefit consideration. For example, the level of benefit E states that it
may justify cost or risk to realise. The Agency does not consider that
adding value judgements of this nature is useful and considers that it
detracts from the assessment. Professor Ross Cullen also comments on
this aspect (Appendix J), noting that, “There is no obvious rationale for
this approach”. He continues to state that a more common approach is to
look at beneficial effects and adverse effects (risks and costs) separately.
Effectively the applicants are attempting to use this approach to develop
estimates of net benefit. However, given that the nature of the adverse and
beneficial effects is such that they are not commensurate,17 the approach is
not valid. It should be noted that it also has the potential for introducing
an element of duplication or double counting.
Another difference between the assessment approaches used by the
applicants and the Agency is that descriptors for environmental effects
have been separated into two categories ‘soil, water and air’ and ‘animals
and plants’. However, the actual descriptors are similar.
For consistency, and taking into account the comments above regarding
the assessment of benefits, the Agency has used the assessment approach
described in Decision Making: A Technical Guide to Identifying, Assessing
and Evaluating Risks, Costs and Benefits (ERMA New Zealand 2004),
with a modification to the descriptors for effects on the market economy
(discussed in Appendix P).

17 Even where dollar values are used, it is in most cases not possible for direct comparison or
arithmetic evaluation because the context, range and scope of the effects are so different.
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7.2

Identification of adverse effects (risks and costs)

7.2.1

Identification of adverse effects (risks and costs) on the
biological and physical environment
The applicants identified a series of potential adverse effects to the
biological and physical environment resulting from the use of 1080 (the
‘with 1080’ scenario) and from the use of cyanide and trapping (the
‘without 1080’ scenario).
Under these two scenarios, the applicants considered adverse effects under
the lifecycle categories of:
•

transport to the manufacturing site

•

manufacture

•

application

•

disposal.

For application of 1080, the applicants considered both aerial and ground
application methods. Only ground-based application methods have been
considered for cyanide; the aerial application of cyanide containing
vertebrate toxic agents is not approved under the HSNO Act. For trapping,
the applicants considered only the application phase.
In their risk assessment, the applicants considered that the ‘environment’
encompasses soil, water (both surface and ground water), plants and
animals. The assessment carried out by the applicants is concerned only
with native:
•

birds

•

mammals (native bats)

•

invertebrates (terrestrial and freshwater)

•

herpetofauna (frogs and lizards)

•

freshwater fish.

The applicants identify that indirect (secondary) exposure is not
formulation-type or application-method specific, so has considered these
effects separately from the consideration of the lifecycle.
Some of the adverse effects identified by the applicants are measures of
exposure that have not been related to an adverse effect. The Agency has
linked these exposures to likely effects. The specific potential effects in
Table 7.2 have been identified on the basis that they have an impact on the
biological and physical environment.
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Table 7.2: Identification of adverse effects on the biological and physical
environment
With 1080

Without
1080

Applicants’
code

Applicants’
code

Environmental effects resulting from an accident during road transport of
the solid technical grade active from the Port of Auckland to the
manufacturing sites

E-A1

E-CN-A1

Environmental effects resulting from an accident during road transport of
the stock solution from Animal Control Products (ACP), Wanganui, to
ACP, Waimate

E-A2

-

Environmental effects resulting from exposure of the environment during
preparation of pellets 0.4–0.8, 1.0, 1.5–2.0 g/kg (in 25 kg bags)

E-A3

-

Environmental effects resulting from exposure of the environment during
preparation of pastes 1.5, 50, 100 g/kg (in 20 kg plastic pails)

E-A4

-

Environmental effects resulting from exposure of the environment during
preparation of stock solution 200 g/L (in 5 L containers)

E-A5

-

Environmental effects resulting from exposure of the environment during
preparation of gels 1.5, 50, 100 g/kg (in 20 kg plastic pails)

E-A6

-

Environmental effects resulting from contamination of soil and water
during disposal of solid waste to landfill

E-A7

E-CN-A6

Effects on fauna within a landfill resulting from exposure through
disposal of solid waste to landfill

E-A8

E-CN-A7

Environmental effects resulting from exposure through disposal of
wastewater through local sewage systems

E-A9

E-CN-A8

Environmental effects resulting from the preparation of Feratox 475 g/kg
pellets, either as individual pellets or in pre-manufactured bait bags

-

E-CN-A2

Environmental effects resulting from exposure of the environment during
the preparation of Cyanara Ferapaste (micro-encapsulated potassium
cyanide paste)

-

E-CN-A3

Environmental effects resulting from exposure of the environment during
preparation of sodium cyanide paste

-

E-CN-A4

Environmental effects resulting from disposal of the solid technical active
ingredient via a waste contractor

-

E-CN-A5

Environmental effects resulting from accidental spillage of solid material
(includes actives, pellet, gel and pate formulations)

E-A10

E-CN-A9

Environmental effects resulting from spillage of liquid material (for 1080
this includes the stock solution and washwater, for cyanide-only
washwater)

E-A11

E-CN-A10

E-A12

E-CN-A11

Environmental effects resulting from exposure of the environment
through the emptying of bagged pellets into the aircraft hopper

E-A13

-

Environmental effects resulting from contamination of soil following aerial
application of pellets

E-A14

-

Environmental effects resulting from contamination of waterways
(freshwater) following aerial application of pellets

E-A15

-

Effects on plants resulting from exposure following aerial application of
pellets

E-A16

-

Effects on native birds following direct exposure to pellets during aerial
operations

E-A17

-

Effects on native mammals (bats) following direct exposure of to pellets
during aerial operations

E-A18

-

Adverse effect
Transport to manufacturing site

Manufacture

Transport from manufacturing site to application site
Environmental effects resulting from an accident during transportation of
packaged goods by from the manufacturing site to the application site
Aerial application: 1080
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With 1080

Without
1080

Applicants’
code

Applicants’
code

Effects on native terrestrial invertebrates following direct exposure to
pellets during aerial operations

E-A19

-

Effects on native herpetofauna (frogs and lizards) following direct
exposure to pellets during aerial operations

E-A20

-

Effects on freshwater vertebrates and invertebrates following direct
exposure to pellets during aerial operations

E-A21

-

Environmental effects resulting from exposure of soil and plants to the
stock solution during the preparation of coated baits for aerial application
at the operation site

E-A22

-

Environmental effects resulting from contamination of soil following aerial
application of coated baits

E-A23

-

Environmental effects resulting from contamination of waterways
(freshwater) following aerial application of coated baits

E-A24

-

Effects on plants resulting from exposure following aerial application of
coated baits

E-A25

-

Effects on native birds (tomtits) following direct exposure to coated baits
during aerial operations

E-A26

-

Effects on native birds (other) following direct exposure to coated baits
during aerial operations

E-A27

-

Effects on native mammals (bats) following direct exposure to coated
baits during aerial operations

E-A28

-

Effects on native terrestrial invertebrates following direct exposure to
coated baits during aerial operations

E-A29

-

Effects on native herpetofauna (frogs and lizards) following direct
exposure to coated baits during aerial operations

E-A30

Effects on native freshwater vertebrates and invertebrates following
direct exposure to coated baits during aerial operations

E-A31

-

Environmental effects resulting from exposure of soil, plants and native
fauna following uncontained application (hand sowing directly to the
ground or via mechanical spreader) of 1080 pellets during ground-based
operations

E-A32

-

Environmental effects resulting from exposure of soil, plants and native
fauna following uncontained application (hand sowing directly to the
ground or via mechanical spreader) of 1080 coated baits during groundbased operations

E-A33

-

Environmental effects resulting from exposure of soil following
uncontained application of 1080 pastes (hand-laying on tin lids,
cardboard squares and earth spits)

E-A34

-

Effects on plants resulting from exposure following uncontained
application of 1080 pastes (hand-laying on tin lids, cardboard squares
and earth spits)

E-A35

-

Effects on native birds, mammals, herpetofauna and terrestrial
invertebrates resulting from exposure through the uncontained
application of 1080 pastes (hand-laying on tin lids, cardboard squares
and earth spits)

E-A36

-

Environmental effects resulting from exposure of soil following
uncontained hand-laying of 1080 gels (50 and 100 g/kg 1080) on
vegetation

E-A37

-

Effects on plants resulting from exposure following uncontained handlaying of 1080 gels (50 and 100 g/kg 1080) on vegetation

E-A38

-

Effects on native birds, mammals, herpetofauna and terrestrial
invertebrates resulting from exposure following uncontained hand-laying
of 1080 gels (50 and 100 g/kg 1080) on vegetation

E-A39

-

Adverse effect

Ground-based application: 1080, cyanide and trapping
Uncontained application methods

90

Evaluation and Review Report: Reassessment of 1080 (HRE05002)

7.2 Identification of adverse effects (risks and costs)

With 1080

Without
1080

Applicants’
code

Applicants’
code

Environmental effects resulting from exposure of plants and soil
following uncontained application of encapsulated and non-encapsulated
cyanide pastes on natural features

-

E-CN-A18

Environmental effects resulting from exposure of aquatic life and
groundwater following uncontained application of encapsulated and nonencapsulated cyanide pastes on natural features

-

E-CN-A19

Effects on native birds resulting from exposure following uncontained
application of encapsulated and non-encapsulated cyanide pastes on
natural features

-

E-CN-A20

Effects on of native mammals (bats) resulting from exposure following
uncontained application of encapsulated and non-encapsulated cyanide
pastes on natural features

-

E-CN-A21

Environmental effects resulting from exposure of soil and plants
following contained application of 1080 pellets in bait bags or bait
stations

E-A40

-

Effects on native birds, mammals, terrestrial invertebrates and
herpetofauna resulting from exposure following contained application of
1080 pellets in bait bags or bait stations

E-A41

-

Environmental effects resulting from exposure of soil and plants
following contained application of 1080 coated baits in bait bags or bait
stations

E-A42

-

Effects on native birds, mammals, terrestrial invertebrates and
herpetofauna resulting from exposure following contained application of
1080 coated baits in bait bags or bait stations

E-A43

-

Environmental effects resulting from exposure of soil and plants
following contained application of 1080 pastes in bait bags or bait
stations

E-A44

-

Effects on native birds, mammals, terrestrial invertebrates and
herpetofauna resulting from exposure following contained application of
1080 pastes in bait bags or bait stations

E-A45

-

Environmental effects resulting from exposure of soil and plants
following contained application of 1080 gel (1.5 g/kg 1080) in bait
stations.

E-A46

Effects on native birds, mammals, terrestrial invertebrates and
herpetofauna resulting from exposure following contained application of
1080 gel (1.5 g/kg 1080) in bait stations

E-A47

Environmental effects resulting from contamination of soil following
contained application of cyanide pellets in bait stations or bait bags (bait
bags contain baits encased in pre-feed paste)

-

E-CN-A12

Environmental effects resulting from contamination of waterways
following contained application of cyanide pellets in bait stations or bait
bags (bait bags contain baits encased in pre-feed paste)

-

E-CN-A13

Effects on plants resulting from exposure following contained application

-

E-CN-A14

Effects on native birds (weka) following contained application of cyanide
pellets in bait stations or bait bags

-

E-CN-A15

Environmental effects resulting from exposure of soil, water,
groundwater and plants following contained application of encapsulated
and non-encapsulated cyanide pastes in bait stations or bait bags

-

E-CN-A16

Effects on native birds (weka) following contained application of
encapsulated and non-encapsulated cyanide pastes in bait stations or
bait bags

-

E-CN-A17

Adverse effect

Ground-based application: 1080 and cyanide
Contained application methods
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With 1080

Without
1080

Applicants’
code

Applicants’
code

Trapping of native birds (weka) in leg-hold or kill traps

-

E-TR-A1

Trapping of native birds (kiwi) in leg-hold or kill traps

-

E-TR-A2

Trapping of native birds (other) in leg-hold or kill traps

-

E-TR-A3

Secondary poisoning of native birds (scavengers, predators and
insectivores) feeding on carcasses or live kill of lethally or sub-lethally
exposed animals

E-A48

-

Secondary poisoning of other native fauna feeding on carcasses or live
kill of lethally or sub-lethally exposed invertebrates

E-A49

-

Secondary poisoning through ingestion of lethally/sub-lethally poisoned
animals

-

E-CN-A22

Adverse effect
Trapping

Indirect (secondary) exposure

Disposal post application
Environmental effects resulting from contamination of soil or
groundwater during washdown of equipment and PPE and during
disposal of waste to a ground sump

E-A50

Environmental effects resulting from exposure of the environment during
disposal of solid waste

E-A51

Additional potential adverse effects that may have an impact on the
biological and physical environment have been identified by the Agency
(Table 7.3).
Table 7.3: Additional adverse effects on the biological and physical
environment
Potential adverse effect

With 1080

Primary and secondary poisoning of non-target introduced species

3

Effects on non-native birds following direct exposure to coated baits
during aerial operations

3

Trapping of mammals in leg-hold or kill traps

Without 1080

3

The Agency has undertaken an assessment of all of these potential adverse
effects in Appendices E, F, N and O. A summary of the Agency’s
assessment is in section 7.3.1.
7.2.2

Identification of adverse effects (risks and costs) on human
health and safety
The applicants have identified a series of potential adverse effects to
human health and safety resulting from the use of 1080 (the ‘with 1080’
scenario) and from the use of cyanide and trapping (the ‘without 1080’
scenario).
Under these two scenarios, the applicants considered adverse effects under
the lifecycle categories of:
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•

transport to the manufacturing site

•

manufacture
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•

application

•

disposal.

For application of 1080, the applicants considered both aerial and ground
application methods. Only ground-based application methods have been
considered for cyanide; aerial application of cyanide containing vertebrate
toxic agents is not approved under the HSNO Act. For trapping, the
applicants considered only the application phase.
The applicants considered occupational exposure for all the lifecycle
stages.
The applicants have assumed that public exposure occurs only after the
application of the substances, so have not considered public exposure
under any other lifecycle stages. Risks to human health are considered by
the applicants to occur as a result of direct or indirect exposure to the
substance. Direct exposure consists of direct contact by the public with
bait or a trap. Indirect (secondary) exposure is considered to occur via
another medium, for example through the consumption of meat from an
animal poisoned by bait. When an adverse effect is considered to occur as
a result of direct exposure the applicants have considered it under the
lifecycle headings listed above. The applicants have identified that
indirect exposures are not formulation-type or application-method specific,
so have considered these effects separately from the lifecycle discussion.
Some of the adverse effects identified by the applicants are measures of
exposure that have not been related to an adverse effect. The Agency has
linked these exposures to likely effects. The specific potential effects in
Table 7.4 have been identified by the applicants on the basis that they have
an impact on human health and safety.
Table 7.4: Identification of adverse effects on human health and safety
With 1080

Without
1080

Applicants’
code

Applicants’
code

Human health effects resulting from an accident during road transport of
the solid technical grade active from the Port of Auckland to the
manufacturing sites

H-A1

H-CN-A1

Human health effects resulting from an accident during road transport of
the stock solution from Animal Control Products (ACP), Wanganui, to
ACP, Waimate

H-A2

-

Human health effects resulting from occupational exposure of factory
workers during preparation of stock solution 200 g/L (in 5 L containers)

H-A3

-

Human health effects resulting from occupational exposure of factory
workers during preparation of pellets 0.4–0.8, 1.0, 1.5–2.0 g/kg (in 25 kg
bags)

H-A4

-

Human health effects resulting from occupational exposure during
preparation of pastes 1.5, 50, 100 g/kg (in 20 kg plastic pails)

H-A5

-

Human health effects resulting from occupational exposure of factory
workers during preparation of gels 1.5, 50, 100 g/kg (in 20 kg plastic

H-A6

-

Adverse effect
Transport to manufacturing site

Manufacture
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With 1080

Without
1080

Applicants’
code

Applicants’
code

Human health effects resulting from occupational exposure of transport
operators and waste disposal contractors during disposal of solid waste
to landfill (including packaging)

H-A7

H-CN-A5-

Human health effects resulting from occupational exposure of transport
operators and waste disposal contractors during disposal of wastewater
collected in waste tank and disposed of to the local sewerage system

H-A8

-

Human health effects resulting from exposure of factory workers as a
result of an accidental spill at the manufacturing site

H-A9

H-CN-A6

Human health effects resulting from occupational exposure of factory
workers during preparation of Feratox pellets, either as individual pellets
or prepared in sealed polyethylene-lined paper bags

-

H-CN-A2

Human health effects resulting from occupational exposure of factory
workers during preparation of Cyanara Ferapaste (micro-encapsulated
potassium cyanide paste)

-

H-CN-A3

Human health effects resulting from occupational exposure of factory
workers during preparation of sodium cyanide paste

-

H-CN-A4

H-A10

H-CN-A7

Human health effects resulting from occupational exposure of pest
control workers during emptying of 1080 pellets from bags at the
operation site

H-A11

-

Human health effects resulting from occupational exposure of pest
control workers to the stock solution (200 g/L) during application of
coated baits

H-A12

-

Human health effects resulting from exposure of the public (hunters,
farmers and the general public) through direct contact with the pellet and
coated baits following application

H-A13

-

Human health effects resulting from exposure of the public through
ingestion of 1080-contaminated water

H-A14

-

Human health effects resulting from occupational exposure of pest
control workers applying pellets formulations
•
For 1080, this includes hand-laying baits, application with a
mechanical spreader and contained application in bait stations
•
For cyanide, this includes placement of ready-made bait bags and
placement of pellets in bait stations

H-A15

H-CN-A8

Human health effects resulting from occupational exposure of pest
control workers applying coated bait formulations (includes hand-laying
baits, application with a mechanical spreader and contained application
in bait stations)

H-A16

-

Human health effects resulting from occupational exposure of pest
control workers applying paste formulations (includes application to tin
lids, cardboard squares and spits, and contained in bait bags)

H-A17

-

Human health effects resulting from occupational exposure of pest
control workers during application of Cyanara Ferapaste (includes
placement of ready-made bait bags, placement of paste in bait stations
and application to natural features)

-

H-CN-A9

Human health effects resulting from occupational exposure of pest
control workers during application of sodium cyanide paste (includes
placement of ready-made bait bags and placement on natural features)

-

H-CN-A10

Human health effects resulting from occupational exposure of pest
control workers applying gel formulations (includes hand-laying on
vegetation and contained application in bait bags)

H-A18

-

Adverse effect
pails)

Transport from manufacturing site to application site
Human health effects resulting from exposure of transport workers as a
result of an accident during road or sea transport of the packaged goods
Aerial application: 1080

Ground-based application: 1080 and cyanide
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With 1080

Without
1080

Applicants’
code

Applicants’
code

Human health effects resulting from exposure of the public (hunters,
farmers and the general public) through direct contact with baits
following contained application methods

H-A19

H-CN-A11

Human health effects resulting from exposure of the public (hunters,
farmers and the general public) through direct contact with baits
following uncontained application methods

H-A20

H-CN-A12

Pest control worker injuries while setting up trap lines of leg-hold traps,
checking leg-hold traps and killing trapped animals

-

H-T-A1

Public injuries received during encounters with set leg-hold traps

-

H-T-A2

Pest control worker injuries while setting up traps lines of kill traps and
while retrieving dead animals

-

H-T-A3

Public injuries received during encounters with set kill traps

-

H-T-A4

Human health effects resulting from exposure of the public to toxincontaminated farmed meat through consumption of meat for domestic
stock (cattle, goats, sheep, deer) that have received a sub-lethal dose of
toxin)

H-A21

H-CN-A14

Human health effects resulting from exposure of the public to 1080contaminated vegetation through ingestion of contaminated crops

H-A22

-

Human health effects resulting from exposure of the public to 1080contaminated wild harvested plants through ingestion of aquatic and
land plants and herbs

H-A23

-

Human health effects resulting from exposure of the public through
consumption of cyanide-contaminated vegetation (both ingestion of
crops and wild harvested plants)

-

H-CN-A15

Human health effects resulting from exposure of the public to 1080contaminated honey via ingestion

H-A24

-

Exposure of the public to toxin-contaminated meat through consumption
of meat sourced from wild animals that have received a sub-lethal dose
of toxin

H-A25

H-CN-A16

Human health effects resulting from exposure of the public to toxincontaminated milk products through ingestion of contaminated milk
products where the animals has received a sub-lethal dose of toxin

H-A26

H-CN-A17

Human health effects resulting from exposure of the public through
consumption of cyanide-contaminated water

-

H-CN-A13

H-A26

H-CN-A18

Adverse effect

Trapping

Indirect (secondary) exposure

Disposal of 1080 waste
Human health effects resulting from occupational exposure of pest
control workers when washing down equipment or PPE and during
disposal of waste at the operation site (for aerial 1080 application) or in
the field (for ground-based applications)

The Agency has not identified any additional adverse effects that may have
an impact on human health and safety.
The Agency has undertaken an assessment of all of these potential adverse
effects in Appendix M (risk and exposure assessment). A summary of the
Agency’s assessment is in section 7.3.2.
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7.2.3

Identification of adverse effects (risks and costs) on the
relationship of Māori to the environment

7.2.3.1 Approach
Māori consultation
The applicants undertook national consultation with Māori through the
distribution of information and the undertaking of a programme of 20
consultative hui nationally. The applicants contracted Tuputupuwhenua
Research to consider the written material received from Māori during the
consultation hui. It provided a report that assessed the information
gathered from nine sets of hui minutes and 19 submissions made by Māori
organisations or individuals identifying themselves as Māori.
The applicants based their identification of adverse and beneficial effects
on the relationship of Māori to the environment on the Tuputupuwhenua
Research report. While this is a useful approach, it should be noted that
Tuputupuwhenua Research did not attend any of the hui and its report was
based on minimal information. The applicants provide a full account of
the consultation undertaken with Māori in Section 4.3 of the application.
A detailed assessment of the consultative effort is in section 7.3.3.1 of this
report.
7.2.3.2 Identification
A range of adverse effects were identified by the applicants and consultees
throughout the consultation hui process, and by the Agency and submitters
on consideration of the application. The Agency has summarised the
potential adverse effects it considers significant in terms of their impact on
the relationship of Māori to the environment under the headings of:
•

tikanga and mātauranga Māori

•

kaitiakitanga

•

taha hauora

•

taha ōhanga.

The adverse biological and physical environment, human health and
safety, society and communities, and market economy effects are
addressed in sections 7.2.1, 7.2.2, 7.2.5 and 7.2.6 respectively, so the
potential adverse effects identified below are assessed with reference to
their specific impact on to iwi/Māori.
The Māori consultation effort conducted by the applicants did not include
discussion of the ‘without 1080’ scenario and, similarly, scenario
comparisons were not discussed in submissions. On considering the
information available, and recognising the holistic nature of tikanga and
mātauranga Māori, the Agency’s identification and assessment of adverse
effects does not distinguish between the ‘with 1080’ and ‘without 1080’
scenarios.
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Tikanga and mātauranga Māori
Several iwi/Māori groups indicated through the consultation, and through
the Agency’s hui, that the use of toxins or poisons in te wao nui a Tane
(the great forest of Tane) is generally considered inconsistent and in
conflict with tikanga and mātauranga Māori. This point was also raised by
submitters to this application expressing concern that the application
involved the widespread use of 1080 (particularly aerially) generally
contradicting the world view of Māori.
Kaitiakitanga
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.18 Consultees raised concerns relating to the lack of
information and research on the potential adverse effects (including
cumulative long-term effects) of 1080 to native and valued species,
waterways and the environment generally. Submitters too noted the lack
of research and information on the potential for adverse effects on the
environment, particularly with regard to the contamination and mauri of
native or valued species, waterways and ecosystems. This concern impacts
directly on the ability of Māori to continue in their capacity as kaitiaki
should the physical and/or spiritual integrity of non-target native or valued
species, waterways or ecosystems be compromised.
Taha Hauora
Consultees and submitters noted the lack of research and information about
the potential adverse health and wellbeing effects. Of particular concern is
the possibility of secondary poisoning effects from eating game animals
who have consumed 1080, and the possible contamination of waterways
and mahinga kai, particularly in remote rural regions reliant on freshwater
from local waterways, and traditional food gathering areas. In addition
there is concern and uncertainty about the potential adverse effects to
native or valued plants, either as a direct source of food or in terms of the
revitalisation of the use of rongoa to treat ailments, particularly within
iwi/Māori communities.
Taha Ōhanga
The applicants, consultees and submitters all noted the potential for
adverse effect to the economic wellbeing of iwi/Māori communities who
rely on hunting, trapping, the production of possum products, freshwater
fisheries and tourism.
These potential adverse effects are assessed in section 7.3.3 of this report.

18 Defined in the Resource Management Act 1991 as guardians and/or stewards of New
Zealand’s natural resources.
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7.2.4

Identification of adverse effects (risks and costs) with regard to
the principles of the Treaty of Waitangi (Te Tiriti ō Waitangi)

7.2.4.1 Identification
Section 8 of the HSNO Act 1996 requires decision makers under the Act to
take into account the principles of the Treaty of Waitangi (Te Tiriti ō
Waitangi) when considering applications. As a result of this requirement,
a range of potential adverse effects to the principles of the Treaty of
Waitangi have been identified by the applicants, consultees and submitters.
The Agency has summarised the issues raised with reference to the broad
principles of:
•

partnership

•

participation

•

protection.

Partnership
The most significant and consistent theme from consultees, iwi/Māori and
submitters was a concern that the decision-making processes and systems
determining the use and management of 1080 both nationally and
regionally disempowered iwi/Māori. Iwi/Māori are the kaitiaki of the
resources within their regions and Treaty of Waitangi partners, so their
equitable partnership in decision making is considered critical to the future
eradication and management of possums and other pest species.
Participation
As well as being active participants in decision making, iwi/Māori
expressed concern about the level of communication by those responsible
for the programmes and management of 1080 to iwi/Māori communities.
In addition, consultees and submitters noted the importance of kaitiaki
involvement in the development and undertaking of pest management
initiatives in their regions.
Protection
The applicants noted that consultees raised consistent concerns about the
potential for adverse effect to non-target native and valued species,
particularly birds, kai and rongoa. In addition, concerns were raised about
the potential contamination of waahi tapu, waterways and other sites of
significance. Submitters raised similar concerns both with reference to the
obligations of the Crown under the Treaty of Waitangi specifically and the
protection of taonga generally.
These potential adverse effects are assessed in section 7.3.4 of this report.

98

Evaluation and Review Report: Reassessment of 1080 (HRE05002)

7.2 Identification of adverse effects (risks and costs)

7.2.5

Identification of adverse effects (risks and costs) on society and
communities

7.2.5.1 Approach
In 2004, the Animal Health Board (AHB) and Department of Conservation
(DoC) undertook a public consultation process. This consisted of
circulating a discussion document, The Use of 1080 for Pest Control
(Green 2004), and soliciting submissions based on questions posed in the
document. The document was sent to more than 90 stakeholder
organisations, and was made available to the public on DoC and AHB
websites and from DoC conservancy offices.
As described in the application, 537 submissions were received from 147
groups, 360 individuals and 30 Māori individuals.
The analysis of submissions is described in Appendix D of the application.
Four questions were asked.
•

Do you support the use of 1080 to control bovine tuberculosis?

•

Do you support the use of 1080 to conserve New Zealand’s native
forests, plants and animals?

•

If you do not support the use of 1080 (for either bovine Tb control or
conservation) then how could its use be modified to make it more
acceptable to you?

•

Do you have any other comments about the use of 1080 (we are
interested to hear your comments about other environmental issues;
health and wellbeing issues; cultural and spiritual issues; or Treaty of
Waitangi issues)?

The applicants used themes from submissions to help identify adverse and
beneficial effects on society and communities on the basis that they reflect
societal preferences. While this is a useful approach, it should be noted
that the submitters on the whole were self-selecting, so are unlikely to
represent the views of the whole of New Zealand society. In addition, the
number of individual submitters was very small.
7.2.5.2 Identification
The applicants identified nine potential adverse effects on society and
communities, under the groups:
•

recreational hunting risks

•

intangible adverse effects to the nation and local communities resulting
from the pest management for conservation and bovine tuberculosis (Tb)
outcomes

•

public concern.
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The specific adverse effects identified are as follows. In some instances,
the Agency has reframed the description to more precisely reflect the
nature of the effect.
•

Loss of opportunity to hunt due to reduced deer populations (S-A1)
(includes loss of amenity and loss of food source).

•

Loss of opportunity to hunt other wild animals due to reduced
populations (S-A2) (includes loss of amenity and loss of food source).

•

Disagreement between hunting community and government/pest control
agencies regarding appropriate pest control target/non-target species
(S-A3) (reworded as ‘anxiety resulting from disagreement …’).

•

Perceived loss of control over own environment (S-A4) (reworded as
‘anxiety resulting from perceived …’).

•

Negative experience due to pest control in recreational and rural areas
(S-A5).

•

Grief caused by pet suffering or mortality resulting from pest control
operations (S-A6).

•

Concern for welfare of target animals exposed to vertebrate pest control
methods (S-A7).

•

Concern for welfare of non-target animals exposed to vertebrate pest
control methods (eg, accidental consumption of bait) (S-A8).

•

Distrust and suspicion of motives for pesticide or vertebrate toxic agent
use and negative perceptions of indiscriminate use of toxins (S-A9).

Following the review of submissions, the Agency identified five additional
adverse effects on society and communities from the use of 1080 for pest
control:
•

discomfort and stress from concerns about the way 1080 is used

•

anxiety from the perceived impact of 1080 on water supply

•

concern resulting from perceptions of ecosystem degradation

•

concern that the use of 1080 is adversely impacting on New Zealand’s
‘clean green image’

•

concerns about terrorism.

These potential adverse effects are assessed in section 7.3.5 of this report.
7.2.6
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Identification of adverse effects (risks and costs) on the market
economy
The applicants identified 13 potential adverse effects on the market
economy, under the groups:
•

effects on farming (pastoral and horticulture)

•

effects on forestry

•

effects on the domestic economy
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•

effects on export markets

•

effects on tourism

•

effects on ecosystem services.

Specific potential effects have been identified on the basis that they have
an economic (monetary) impact. They are:
•

loss of livestock from poisoning (MA-1)

•

loss of working dogs from poisoning (MA-2)

•

costs associated with the temporary removal of stock from land during
pest control operations and the requirement for a stand-down period
following operations (MA-3)

•

negative impact on domestic and international market values and access
for meat and dairy produce from contamination of meat and dairy
produce with toxins (MA-4)

•

negative impact on domestic and international markets due to market
perceptions of the use of toxins (MA-5)

•

potential barriers to organic certification from contamination of produce
with toxins (MA-6)

•

potential impact on international and domestic market values and access
for pipfruit, kiwifruit etc (MA-7)

•

restricted access and voluntary avoidance of recreational areas during
pest control operations (MA-8)

•

negative perceptions of large scale aerial application of pesticide and
impact on tourist spending (MA-9)

•

negative impact from restrictions on hunting and associated decrease in
hunter spending (MA-10)

•

negative impact on recreational hunting activity from by-kill and
associated loss of business activity and commercial opportunities (MA11)

•

negative impact on fur industry due to reduction in possum populations
and availability of resource (MA-12)

•

reduced opportunities for employment from trapping and hunting for
control of possums and other pests (MA-13).

The Agency has not identified any additional potential adverse effects on
the market economy from 1080.
Submitters identified one additional adverse effect on the market economy:
•

negative impact on trade in feral venison and other game animal–based
industries.

These potential adverse effects are assessed in section 7.3.6 of this report.
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7.3

Assessment of potentially significant adverse effects (risks
and costs)

7.3.1

Assessment of adverse effects (risks and costs) on the
environment
In the following assessment, the Agency used the ERMA New Zealand
qualitative descriptors for effects on the environment (listed in
Appendix P).
This assessment is undertaken on the basis of the existing controls outlined
in section 6 of this report. Where evidence suggests that existing controls
are not being fully adhered to or are not effective then this is discussed.
The Agency’s assessment of the environmental effects of 1080 is based on
the likelihood of effect and magnitude of effect scales (Appendix P). The
Agency’s assessment differs somewhat from the applicants’ assessment
largely because the applicants appear to have considered likelihood of
exposure rather than likelihood of effect. Consequently, the applicants
assessed soil and waterways as environmental receptors. Clearly,
biological effects are not possible on soil and water, but are possible on
soil organisms and aquatic organisms. The Agency has considered the
latter receptors. The information on which the Agency has based its
assessment of risk, summarised here, is described in Appendices C, D, E
and M.
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Table 7.5: Adverse effects ‘with 1080’: Environment
ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

Normal transport operations will not result in exposure of the environment. In an
accident, emergency services will be aware of the hazards of the substance and would be
expected to recover it if possible. Powder might disperse in the wind. Only if the
substance was washed into waterways, perhaps during fire-fighting operations, would an
effect, other than a very localised effect, be imaginable. The magnitude of such an effect
would depend on the exposure, but given the ecotoxicity of cyanide would vary from
minimal to moderate.

Minimal–
moderate

Improbable

A–B

TRANSPORT TO MANUFACTURING SITE
E-A1

Technical grade
active (solid powder
form)

Transport by road
from Port of
Auckland to Animal
Control Products
(ACP) Wanganui
manufacturing plant

Note that for this effect and several that follow the applicants refer to human exposure,
not environmental effects
E-A2

Stock solution
(200 g/L)

Transported by
road from ACP
Wanganui to ACP
Waimate

Considerations are the same as under E-A1 except that recovery and wind dispersal of
spilled product will be unlikely.

Minimal–
moderate

Improbable

A–B

Preparation of 1080 products in a factory situation will be fully contained. Environmental
exposure is not expected, so no effects are foreseen.

Minimal

Highly
improbable

A

MANUFACTURE
Preparation of 1080 products
E-A3

Active, stock solution
200 g/L

Preparation of stock
solution 200 g/L (in
5 L containers)

E-A4

Pellets (all
concentrations);
stock solution
200 g/L

Preparation of
pellets 0.4–0.8, 1.0,
1.5–2.0 g/kg (in
25 kg bags)

E-A5

Paste (all
concentrations);
stock solution
200 g/L

Preparation of
pastes 0.6, 0.8 and
1.5 g/kg (in 20 kg
plastic pails)

E-A6

Gels (all
concentrations);
stock solution
200 g/L

Preparation of gels
1.5, 50, 100 g/kg (in
250 g or 500 g
packs)

Any discharges from the factory are managed under Resource Management Act 1991
(RMA) resource consents.
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ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

Soil and water within a landfill are not considered to be part of the environment but
constitute a constructed facility. Hazardous solid waste will be appropriately buried such
that there should be no exposure of fauna that may be found at a landfill.

Minimal

Improbable

A

Environmental exposure is very unlikely since all activities will be contained within the
factory except for aqueous wastes that will be combined with other wastewater streams
and, given the degradability of 1080, are expected to be effectively dealt with in
wastewater treatment systems. Any exposure would be sufficiently low as to cause a
minimal effect.

Minimal

Improbable

A

Minimal

Improbable

A

Minimal

Improbable

A

Disposal/offsite discharges (normal manufacturing process)
E-A7

Active and traces of
all formulations may
be present on
disposable items,
packaging etc

Solid waste
disposed to landfill,
including packaging
etc

E-A8

Active and traces of
all formulations may
be present on
disposable items,
packaging etc

Solid Waste
disposed to landfill,
including packaging
etc

E-A9

Active, stock solution
200 g/L (in solution,
diluted with
washwater)

Wastewater
collected in waste
tank and disposed
of through local
sewerage system

Discharges from sewage treatment facilities are managed by RMA resource consents.
Site Spills (abnormal events)
E-A10

E-A11

Active, all solid
formulations (pellets,
gels, pastes)

Accidental spill of
solid solids

Active, stock solution
200 g/L (in solution,
diluted with
washwater)

Of
solution/wastewater

No impact on environment as spills of solids can be controlled within the manufacturing
site.
Any waste generated is subject to controlled disposal as per regulations 8 and 9 of the
Hazardous Substances (Disposal) Regulations 2001. (Also see E-A7.)
No impact on environment as site is sufficiently bunded and all activities contained within
factory. Spills can be controlled within site and washwater retained in waste tank for
controlled disposal (see activities E-A9, E-50 and E-A51).

ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

Minimal–
moderate

Improbable

A–C

The main route of environmental exposure is from dust and bait fragments that may not
be adequately removed from loading sites. Although there are no monitoring data to
assess such potential exposure, it is assumed it would be very localised and have
minimal effect although scenarios involving an airstrip being used for grazing stock prior
to adequate decontamination or of foraging birds such as pukeko being affected are
conceivable.

Minimal

Unlikely

C

Minimal

Highly
improbable

A

TRANSPORTATION FROM MANUFACTURING SITE TO APPLICATION SITE
E-A12

Pellets (all
concentrations);
Paste (all
concentrations);
Gels (all
concentrations);
stock solution
200 g/L

Transportation of
packaged goods by
road from the
manufacturing site
to the application
site

Normal transport operations will not result in exposure of the environment. In an
accident, emergency services will be aware of the hazards of the substance and would be
expected to recover it if possible. Only if the substance was washed into waterways,
perhaps during fire-fighting operations, would an effect, other than a very localised effect,
be imaginable.
Stock solution may pose the greatest risk since its spillage is hardest to contain. Stock
solutions may be carried in 5 L containers. Spillage of a whole container directly into a
waterway could have a moderate impact on aquatic life.
Some contractors may unpack bags of pellets at their depot and bulk load into larger bags
for transport to the aerial loading zone. Such practices create potential for release of
greater quantities of pellets. The Agency has no information on how frequently this
practice occurs and how bulk loads are identified.

APPLICATION OF 1080: AERIAL
1080 baits are sown from an aircraft onto the ground
PELLETS (0.4–0.8, 1.5–2.0 g/kg 1080)
E-A13

E-A14

Pellets (0.4–0.8,
1.5–2.0 g/kg 1080)

Preparation

Pellets (0.4–0.8,
1.5–2.0 g/kg 1080)

Aerial application

Soil micro-organisms

Pellets are sown
from the aircraft
onto ground

Exposure of soil micro-organisms will occur since the pellets will be dropped onto soil.
Pellets are likely to remain on the soil surface for at least a week depending on rainfall
and during this time 1080 will leach into the soil around the pellet. Any such
contamination is likely to be very localised. Toxicity information available for the soil
micro-organisms is limited, but has not shown effects. Many micro-organisms are able to
degrade/detoxify 1080. The likelihood of an effect occurring is assessed as highly
improbable.

Pellets arrive at site
pre-prepared. Bags
of pellets are
loaded directly into
aircraft hopper.
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ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

E-A15

Pellets (0.4–0.8,
1.5–2.0 g/kg 1080)

Aerial application

Aquatic life

Minimal

Improbable

A

Pellets are sown
from the aircraft
onto ground

Some pellets are highly likely to fall into small, high-energy streams during an aerial
operation. They are likely to remain intact for hours rather than minutes. Leaching of
1080 and dilution over such a period is likely to be significant. Toxicity information
available for aquatic life is limited, but indicates effects on fish and invertebrates only at
concentrations >10 mg/L. Blue–green algae showed effects at about 1 ug/L. There is
also one very old report of effects on mosquito larvae at 25–100 ug/L. It is improbable
that the number of pellets falling into streams will produce such concentrations other than
on a very local scale, if at all. If algae were adversely affected, the duration of any effects
would be short given the high cell turnover and capacity to re-colonise/re-establish after
an impact. Natural events such as flooding would have far greater effects on aquatic
communities.

Minimal

Highly
improbable

A

Monitoring of effects on aquatic life has been confounded by flooding either before or
after an aerial operation No effects attributable to 1080 have been found.
Laboratory studies on eels and freshwater crayfish have shown no adverse effects from
direct or indirect exposure to 1080 baits or for eels, residues in possum tissues.
Note that the applicants refer to controls on aircraft carrying 1080 baits flying over human
water supply catchments that are not relevant to the consideration of effects on aquatic
species. Small streams may not be visible from the air and based on the information
reviewed by the Agency, there is no evidence of adverse effects on aquatic life from the
deposition of baits in these water bodies.
E-A16

Pellets (0.4–0.8,
1.5–2.0 g/kg 1080)

Aerial application

Plants

Pellets are sown
from the aircraft
onto ground

As with soil organisms, plants will be exposed to 1080 from pellets. Pellets are likely to
remain intact on the soil surface for at least a week depending on rainfall and during this
time 1080 will leach into the soil around the pellet. It would also be very localised around
the pellet. The available plant toxicity data, for example, EC50 of 10 mg/kg in a lettuce
shoot growth test under laboratory conditions, indicate it is improbable that such
concentrations would cause an effect. Plant uptake studies in the field have not
demonstrated any adverse effects, though low concentrations of 1080 have been
measured.
Early studies that looked at effects on plants from spraying solutions of 1080 are not
relevant to this assessment.

ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

EFFECTS ON NATIVE FAUNA FROM AERIAL OPERATIONS USING PELLETS
In E-A17–E-A47, the Agency has considered effects on native fauna from a combination of direct and indirect (secondary
poisoning) routes. The applicants considered direct effects under E-A17–E-A47 and indirect effects under E-A48 and E-A49.
E-A17

Pellets (0.4–0.8,
1.5–2.0 g/kg 1080)

Aerial application

Native birds

Pellets are sown
from the aircraft
onto ground

Laboratory data on the acute toxicity of 1080 to birds indicate that single pellets contain
sufficient 1080 (eg, 9 mg in a 6 g pellet at 0.15% 1080) to cause effects on most birds.
Direct exposure to pellets has been recorded for many species. Exposure may also be
indirect, resulting from ingestion of residues in invertebrates that have been feeding on
toxic baits.
Modelling of the sensitivity of different bird species in relation to their likely exposure
through food, estimated from the 1080 residues measured in food and the birds likely food
intake (from their energy requirements and the calorific value of their food) indicates that
small birds with high energy requirements are most vulnerable to poisoning both directly
and indirectly, though larger birds may also be vulnerable depending on time of year,
availability of natural food sources, breeding status etc.
Numerous studies have monitored the effects of 1080 on native birds during field
operations. In many cases, the conclusions that can be drawn are limited by a lack of
pre-treatment monitoring, a lack of replication and non-specific and consistent monitoring
techniques. Nevertheless, some studies show effects on some species in particular New
Zealand robin and tomtit but not at a population level.
For threatened species, the loss of individuals may be significant and hence for some
species, the magnitude of effect arising from the loss of even a few individuals may be
major at a local level, although this may be overridden by the benefits of a reduction in
pests. For such species, the likelihood of effect is likely. For other species, it is expected
that effects would be minimal reflecting a low likelihood of exposure.
There are no studies on the reproductive toxicity of 1080 to birds, which leaves some
uncertainty regarding possible effects of sub-lethal exposures when 1080 operations
overlap with breeding. However, the available monitoring on bird-breeding success after
1080 operations provides no evidence of direct effects from 1080.

Minimal–
major

Improbable–
likely

A–F
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ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

Major

Unlikely

E

Minimal–
moderate

Very unlikely

B–D

The applicants have noted that the HSNO Act control requiring Department of
Conservation (DoC) permission assists in managing risks to native species by allowing
DoC to specifically consider risks to species on land under its management and make any
necessary adjustments to a proposed operation (eg, choice of bait and monitoring
requirements). However, this role does not extend to native species on land not under
DoC management. As such, it is possible that risks to native species on land managed
by others may not be assessed or managed to the same degree. This statement applies
to other effects as well.
E-A18

Pellets (0.4–0.8,
1.5–2.0 g/kg 1080)

Aerial application

Native mammals: bats

Pellets are sown
from the aircraft
onto ground

Acute toxicity data on the two New Zealand bat species do not exist. Data on overseas
bat species (LD50 0.15 mg/kg bw for the American big brown bat) and residues in
invertebrates that might be consumed by New Zealand short-tailed bats suggest that
consumption of small numbers of contaminated invertebrates could deliver a fatal dose,
as could ingestion of small amounts of bait, though the latter is probably less likely. The
long-tailed bat is an aerial insectivore and highly unlikely to feed on invertebrates
containing 1080 residues
However, monitoring has shown that bat populations persist even in areas that have been
repeatedly treated with 1080. Given the threatened species status of New Zealand bat
species, even local effects could have a major impact.

E-A19

Pellets (0.4–0.8,
1.5–2.0 g/kg 1080)

Aerial application

Native fauna: terrestrial invertebrates

Pellets are sown
from the aircraft
onto ground

Monitoring of invertebrates has shown that a wide range of taxa will feed on baits. Forest
types also affect the invertebrates attracted to the baits. A single, large trial showed that
invertebrate numbers are reduced up to 20 cm from the bait, with effects lasting for three
days. It is very unlikely that such reductions would have anything but a local effect, and
the magnitude of such effects is expected to be minimal other than perhaps for threatened
species where the magnitude could be moderate.
Effects of differing land management
DoC permissions apply to only land under DoC management; risks to species on land
managed by others may not be assessed or managed to the same degree (see E-A17).
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Magnitude
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Likelihood
of adverse
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Level
of risk

E-A20

Pellets (0.4–0.8,
1.5–2.0 g/kg 1080)

Aerial application

Native herpetofauna: frogs and lizards

Very unlikely

B–E

Pellets are sown
from the aircraft
onto ground

Several monitoring trials have been performed and have shown no evidence of effects on
frogs. However, the chance of the trials detecting effects is poor given the influence of
environmental variables such as temperature, lack of control sites and low population
densities.

Minimal–
major

Minimal

Improbable

A

The Agency has identified no monitoring reports for native lizards.
Given the rarity of many New Zealand frog and lizard species, local effects could have
major impact.
The sensitivity of native frogs and lizards to 1080 is very uncertain. The frogs in particular
are taxonomically significantly different to those which have been tested. In a laboratory
study, native frogs were fed house flies that had been exposed to 1080 baits (residues in
flies up to 91 mg/kg) but showed no adverse effects, though the small numbers of frogs
tested limits the conclusions of the study.
Lizards are amongst the most resistant species to 1080, even those which have evolved
in the absence of 1080 in the Australian vegetation (LD50 ~44–205 mg/kg bw). New
Zealand skinks have eaten cereal baits in laboratory trials but ingestion of sub-lethal
doses may be sufficient to increase their susceptibility to predation or affect thermoregulation.
Effects of differing land management
DoC permissions apply only to land under DoC management, risks to species on land
managed by others may not be assessed or managed to the same degree (see E-A17).
E-A21

Pellets (0.4–0.8,
1.5–2.0 g/kg 1080)

Aerial application

Freshwater vertebrates and invertebrates

Pellets are sown
from the aircraft
onto ground

Considered under E-A15.

COATED BAITS (typically 0.8 or 1.5 g/kg 1080 coated carrot for possums and 0.2 g/kg 1080 coated carrot or grain for rabbit control)
Most studies on the impact of aerially applied 1080 apply to carrot baits, and this should be assumed unless stated otherwise in the following text.
It is expected that variability in the effect of coated baits will be greater than for pellets, due to in-the-field preparation of the baits which may lead to variable toxic loading, poor dye coverage
and whether or not the bait is screened.
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E-A22

Coated Baits (0.2,
0.8, 1.5 g/kg)

Preparation

The main route of environmental exposure is from spillage at the preparation site and not
removing bait fragments from loading sites. Although there are no monitoring data to
assess such potential exposure, it is assumed it would be very localised and have
minimal effect.

Minimal

Unlikely

C

Soil microorganisms

Minimal

Highly
improbable

A

Aquatic life

Minimal

Improbable

A

Plants

Minimal

Highly
improbable

A

Improbable–
likely

A–F

Stock solution
diluted from 200 g/L
to 100 g/L (at
application site)

As for E-A13.

Uncoated bait is
diced up and
coated with diluted
stock solution
Coated baits are
loaded into hopper
E-A23

E-A24

E-A25

Coated Baits (0.2,
0.8, 1.5 g/kg)

Aerial application

Coated Baits (0.2,
0.8, 1.5 g/kg)

Aerial application

Coated Baits (0.2,
0.8, 1.5 g/kg)

Aerial application

Coated baits are
sown from the
aircraft onto ground

The risks to these receptors are assumed to be the same as
from pellets (E-A14–E-A16).

Coated baits are
sown from the
aircraft onto ground

Coated baits are
sown from the
aircraft onto ground
DIRECT EXPOSURE OF NATIVE FAUNA TO COATED BAITS DURING AERIAL OPERATIONS
Generic issues with aerial application of oats and apple—both high risk to non-target species

E-A26

Coated Baits (0.2,
0.8, 1.5 g/kg)

Aerial application

Native birds: tomtits (E-A26) and other (E-A27)

Coated baits are
sown from the
aircraft onto ground

Risks to native birds will be affected by variability in toxic loading and dye coverage and
whether or not the baits are screened. In other respects risks will be the same as for
pellets (E-A17).

Minimal–
major

ID

Formulation
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Description of effect

E-A27

Coated Baits (0.2,
0.8, 1.5 g/kg)

Aerial application

Significant mortalities of small forest birds have occurred in the past with high sowing
rates of unscreened carrot baits. Changes in operational practices have reduced the
impacts, but mortalities of individual birds still occur. Populations could potentially be
affected if the species numbers are low in the area and other factors impact on recovery
(eg, severe weather, high predation).

Coated baits are
sown from the
aircraft onto ground

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

Minimal–
moderate

Improbable–
likely

A–E

Major

Unlikely

E

Minimal–
moderate

Very unlikely

B–D

Minimal–
major

Very unlikely

B–E

Label directions on the use of soluble concentrate for preparation of apple baits restrict
the use of such baits to contained bait stations. Palatability trials indicate birds will readily
consume treated apple.
Issues with controls applied to under different land tenure regimes are as for pellets (see
E-A17). For example, DoC does not allow the use of treated oats on land under the
DoC’s management due to high risks to native species, but this may occur on land not
managed by DoC.
Non-native valued birds
There is an absence of information on monitoring studies with non-native birds, but the
practice, particularly for rabbit control operations, of using unscreened carrot at high
sowing rates is likely to lead to increased risks. In areas with aerial rabbit control, nonnative bird species are more common than native species. Effects on local populations
may occur, but these are less likely to be significant on a wider scale.
E-A28

E-A29

E-A30

Coated Baits (0.2,
0.8, 1.5 g/kg)

Aerial application

Native mammals: bats

Coated baits are
sown from the
aircraft onto ground.

Assessed as for aerial pellet application (E-A18).

Coated Baits (0.2,
0.8, 1.5 g/kg)

Aerial application

Native fauna: terrestrial invertebrates

Coated baits are
sown from the
aircraft onto ground

Assessed as for aerial pellet application (E-A19), although it is noted that in the one trial
for which there are data, fewer invertebrates were found on carrots than on cereal bait
but the effect of forest type and species composition is unknown.

Coated Baits (0.2,
0.8, 1.5 g/kg)

Aerial application

Native herpetofauna: frogs and lizards

Coated baits are
sown from the
aircraft onto ground

Assessed as for aerial pellet application (E-A20).
Use of unscreened carrot in high country areas may present greater risks to skinks if
present in the treatment area due to the presence of small highly toxic fragments.
The palatability of carrot bait to skinks is unknown
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E-A31

Coated Baits (0.2,
0.8, 1.5 g/kg)

Aerial application

Freshwater vertebrates and invertebrates

Minimal

Improbable

A

Coated baits are
sown from the
aircraft onto ground

Assessed as for aerial pellet application (E-A21).

GROUND APPLICATION OF 1080: UNCONTAINED METHODS
Bait is applied, generally by hand, directly to the ground or vegetation. The main difference between these methods and aerially sown methods is that the risk of exposure is reduced for
ground application because the overall application rates are generally lower and the size of the operational area is smaller. Baits distributed this way are often placed in targeted, localised,
sites (eg, possum- and rabbit-preferred habitat), resulting in a higher bait density in these sites.
PELLETS (0.4–0.8, 1.0, 1.5–2.0 g/kg 1080) UNCONTAINED APPLICATION METHODS
Pellets are laid directly on the ground in selected application areas. Waterways are physically avoided when laying baits. Exposure of aquatic fauna will not occur and this assessment does
not consider this further.
E-A32

Pellets (0.4–0.8, 1.0,
1.5–2.0 g/kg 1080)

Uncontained
application
methods
Hand-laying: sown
directly into ground
Hand-laying: sown
with mechanical
spreader

Likelihood of exposure is less than for aerial on
the basis of smaller operational area, but may
result in areas of higher bait density. Assess
as for aerial application.

Soil micro-organisms (see E-A14)

Minimal

Highly
improbable

A

Plants (see E-A16)

Minimal

Highly
Improbable

A

Native fauna: birds (see E-A17)

Minimal–
major

Improbable–
likely

A–F

Native mammals: bats (see E-A18)

Major

Unlikely

E

Native fauna: terrestrial
invertebrates (see E-A19)

Minimal–
moderate

Very unlikely

B–D

Native herpetofauna: frogs and
lizards (see E-A20)

Minimal–
major

Very unlikely

B–E

COATED BAITS (typically 0.8 or 1.5 g/kg 1080 coated carrot or apple baits for possums and 0.2 g/kg 1080 coated carrot or grain baits for rabbit control)
UNCONTAINED APPLICATION METHODS
Coated baits are laid directly on the ground in selected application areas. Waterways are physically avoided when laying baits. Exposure of aquatic fauna will not occur and this assessment
does not consider this further.
It is expected that variability in the effect of coated baits will be greater than for pellets, due to in-the-field preparation of the baits which may lead to variable toxic loading, poor dye coverage
and whether or not the bait is screened.
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E-A33

Coated Baits (0.2,
0.4, 0.8, 1.5 g/kg)

Uncontained
application
methods

Likelihood of exposure is less than for aerial on
the basis of smaller operational area, but may
result in localised areas of higher bait density.
Assess as for aerial application.

Hand-laying: sown
directly into ground
Hand-laying: sown
with mechanical
spreader

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

Soil micro-organisms (see E-A14)

Minimal

Unlikely to
likely

C–D

Plants (see E-A16)

Minimal

Improbable

A

Native fauna: birds (see E-A17)

Minimal–
major

Improbable–
likely

A–F

Native mammals: bats (see E-A18)

Major

Unlikely

E

Native fauna: terrestrial
invertebrates (see E-A19)

Minimal–
moderate

Very unlikely

B–D

Native herpetofauna: frogs and
lizards (see E-A20)

Minimal–
major

Very unlikely

B–E

PASTE (0.6–0.8, 1.5 g/kg 1080) UNCONTAINED APPLICATION METHODS
Paste is placed on tin lids, cardboard squares or directly onto the ground (known as spits—raised clods of earth). Any spits remaining at the end of the operation are overturned and buried
and cardboard and tin lids are retrieved. Variable dispensing may result in differing ‘dose’ per bait. It is noted that the application rate cited by the applicants does not apply to ground
application methods. In addition the concentration in the bait may increase with dehydration. Waterways are physically avoided when laying baits. Exposure of aquatic fauna will not occur
and this assessment does not consider this further.
E-A34

Paste (0.6–0.8,
1.5 g/kg)

Uncontained
application
methods
Hand-laying: sown
directly into ground

Likelihood of exposure is less than for aerial
application on the basis of smaller operational
area, but may result in areas of higher bait density
in some cases. Fauna may be more attracted to
paste that is sugary or fruity than to pellets or
carrots Assess as for aerial application.

Soil micro-organisms (see E-A14)

Minimal

Highly
improbable

A

Likelihood of exposure is less than for aerial
application on the basis of smaller operational
area, but may result in areas of higher bait density
in some cases. Assess as for aerial application.

Plants (see E-A16)

Minimal

Improbable

A

Hand-laying: sown
with mechanical
spreader
E-A35

Paste (0.6–0.8,
1.5 g/kg)

Uncontained
application
methods
Hand-laying: sown
directly into ground
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Hand-laying: sown
with mechanical
spreader
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E-A36

Paste (0.6–0.8,
1.5 g/kg)

Uncontained
application
methods

Likelihood of exposure is less than for aerial
application on the basis of smaller operational
area, but may result in areas of higher bait density
in some cases. Fauna may be more attracted to
paste that is sugary or fruity than to pellets or
carrots Assess as for aerial application.

Hand-laying: sown
directly into ground
Hand-laying: sown
with mechanical
spreader

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

Minimal–
major

Improbable–
likely

A–F

Major

Unlikely

E

Native fauna: terrestrial
invertebrates (see E-A19)

Minimal–
moderate

Very unlikely

B–D

Native herpetofauna: frogs and
lizards (see E-A20)

Minimal–
major

Very unlikely

B–E

Native and non-native birds (see
E-A17)
Palatability trials have shown that
many species, including brown kiwi
and kea, are attracted to the applebased paste, with pukeko, weka
and robins observed feeding.
The Agency is not aware of any
palatability trials undertaken with
peanut-based paste and birds. The
product label (but not HSNO Act
controls) currently requires
contained use only.
Native mammals: bats (see EA18)
Caged short-tailed bats have been
shown to be attracted to peanutbased paste. The product label
(but not HSNO Act controls)
currently requires contained use
only.

GEL (50, 100 g/kg 1080) UNCONTAINED APPLICATION METHODS
Baits consist of branches of palatable tree species either tied down to ground level or cut and placed on the ground. On each branch, the backs of 10–20 leaves are each smeared with
approximately 0.25 g of 1080 gel. Baits are laid at 0.7–2.5 baits/ha. Application rate cited as a control by applicants does not apply to ground application methods. DoC has advised that
gels are not in current use for deer and goat control, but recent trials have been undertaken with a view to use in areas where hunting pressure is not adequately controlling these species.
Waterways are physically avoided when laying baits. Exposure of aquatic fauna will not occur and this assessment does not consider this further.
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Formulation

Activity

Description of effect

E-A37

Gel (50, 100 g/kg
1080)

Uncontained

Gel (50, 100 g/kg
1080)

Uncontained

Likelihood of exposure is less than for aerial
application on the basis of smaller operational
area. In the absence of other information the
risks are assessed as being equivalent to
those from aerial application of pellets.

E-A38

Hand-laying gel on
vegetation

Hand-laying gel on
vegetation

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

Soil micro-organisms (see E-A14)

Minimal

Highly
improbable

A

Plants (see E-A16)

Minimal

Highly
improbable

A

Minimal–
major

Improbable–
likely

A–F

Native mammals (see E-A18)

Major

Unlikely

E

Native terrestrial invertebrates
(see E-A19)

Minimal–
moderate

Very unlikely

B–D

Native herpetofauna (see E-A20)

Minimal–
major

Very unlikely

B–E

Excipients in the formulation can be
phytotoxic to some plant species
but since gels are usually applied to
cut foliage this is not likely to be an
issue; and in any case would be
highly localised.
Application rate cited as a control
by applicants does not apply to
ground application methods.

E-A39

Gel (50, 100 g/kg
1080)

Uncontained

Native birds (see E-A17)

Hand-laying gel on
vegetation

One dead weka was reported from
past use; green colour of gel and
absence of a food base in the gel
greatly reduce likelihood of
ingestion.

GROUND APPLICATION OF 1080: CONTAINED METHODS
1080 baits are contained within bait bags or bait stations that are fixed to trees or posts.
PELLETS (0.4–0.8, 1.0, 1.5–2.0 g/kg 1080) CONTAINED APPLICATION METHODS
Since the pellets are contained, and bait stations and bait bags are not placed near waterways, it is highly unlikely water or aquatic fauna will be exposed to 1080. Bait stations are designed
to exclude most non-target animals, and any toxic pellets remaining after a week are usually removed, reducing the time 1080 pellets are in the environment.
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E-A40

Pellets (0.4–0.8, 1.0,
1.5–2.0 g/kg 1080)

Contained
applications
methods

In theory, bait stations should contain the bait so
that exposure to non-target organisms is
eliminated. In one trial, 6.6% of baits were spilled
from the bait station. The Agency has no
information to determine if this is representative of
wider use. In the absence of such information, it
can be assumed that risks from the use of bait
stations exist but are unlikely to be as severe as
those from uncontained application methods. The
Agency has accordingly assessed the risk as one
category less than for uncontained application
methods. Where the Agency has given the
magnitude of an effect as a range, the upper end
of the range relates to threatened species for
which the loss of a few individuals is likely to be
more significant at a population level.

Bait bags
Bait stations
E-A41

Pellets (0.4–0.8, 1.0,
1.5–2.0 g/kg 1080)

Contained
applications
methods
Bait bags
Bait stations

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

Soil micro-organisms, plants

Minimal

Highly
improbable

A

Birds

Minimal–
major

Highly
improbable–
unlikely

A–E

Native mammals

Major

Improbable

D

Native terrestrial invertebrates

Minimal–
moderate

Improbable

A–C

Native herpetofauna

Minimal–
major

Improbable

A–D

COATED BAITS (0.8 or 1.5 g/kg 1080) CONTAINED APPLICATION METHODS
Since the baits are contained, and bait stations and bait bags are not placed near waterways, it is highly unlikely aquatic fauna will be exposed to 1080. Bait stations are designed to exclude
most non-target animals, and any toxic bait remaining after a week is usually removed, reducing the time the 1080 coated bait is in the environment.
E-A42

Coated baits (0.8,
1.5 g/kg)

Contained
application
methods
Bait bags
Bait stations

E-A43

Coated baits (0.8,
1.5 g/kg)

Contained
application
methods
Bait bags
Bait stations

In theory bait stations should contain the bait so
that exposure to non-target organisms is
eliminated. In one trial, 6.6% of baits were spilled
from the bait station. The Agency has no
information to determine if this is representative of
wider use. In the absence of such information, it
can be assumed that risks from the use of bait
stations exist but are unlikely to be as severe as
those from uncontained application methods. The
Agency has accordingly assessed the risk as one
category less than for uncontained application
methods. Where the Agency has given the
magnitude of an effect as a range, the upper end
of the range relates to threatened species for
which the loss of a few individuals is likely to be
more significant at a population level.

Soil micro-organisms, plants
(see E-A40)

Minimal

Highly
improbable

A

Birds (see E-A41)

Minimal–
major

Highly
improbable
–unlikely

A–E

Native mammals (see E-A41)

Major

Improbable

D

Native terrestrial invertebrates
(see E-A41)

Minimal–
moderate

Improbable

A–C

Native herpetofauna (see E-A41)

Minimal–
major

Improbable

A–D

ID

Formulation

Activity

Description of effect

Magnitude
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of adverse
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Level
of risk

PASTE (0.6–0.8, 1.5, 10 g/kg 1 080) CONTAINED APPLICATION METHODS
Since the paste is contained, and bait stations and bait bags are not placed near waterways, it is highly unlikely water or aquatic fauna will be exposed to 1080. Bait stations are designed to
exclude most non-target animals. This means exposure of native mammals, terrestrial invertebrates and herpetofauna is reduced compared to exposure with uncontained application
methods.
E-A44

Paste (0.6–0.8, 1.5,
10 g/kg 1080)

Contained
application
methods
Bait bags
Bait stations

E-A45

Paste (0.6–0.8, 1.5,
10 g/kg 1080)

Contained
application
methods
Bait bags
Bait stations

In theory bait stations should contain the bait so
exposure to non-target organisms is eliminated. In
one trial, 6.6% of baits were spilled from the bait
station. The Agency has no information to
determine if this is representative of wider use. In
the absence of such information, it can be assumed
that risks from the use of bait stations exist but are
unlikely to be as severe as those from uncontained
application methods. The Agency has accordingly
assessed the risk as one category less than for
uncontained application methods. Where the
Agency has given the magnitude of an effect as a
range, the upper end of the range relates to
threatened species for which the loss of a few
individuals is likely to be more significant at a
population level.

Soil micro-organisms, plants
(see E-A40)

Minimal

Highly
improbable

A

Birds (see E-A41)

Minimal–
major

Highly
improbable–
unlikely

A–E

Native mammals (see E-A41)

Major

Improbable

D

Native terrestrial invertebrates
(see E-A41)

Minimal–
moderate

Improbable

A–C

Native herpetofauna (see E-A41)

Minimal–
major

Improbable

A–D

GEL (1.5 g/kg 1080) CONTAINED APPLICATION METHODS
1080 gel is contained a specially designed bait station that is fixed to trees or posts. Since the gel is contained, and bait stations and bait bags are not placed near waterways, it is highly
unlikely water or aquatic fauna will be exposed to 1080. Therefore, this assessment of effects will not consider these types of exposure.
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E-A46

Gel (1.5 g/kg 1080)

Contained
application
methods

In theory bait stations should contain the bait so
that exposure to non-target organisms is
eliminated. In one trial, 0.4% of gel was spilled
from the bait station, which is significantly less
than for spillage of pellets. The Agency has no
information to determine if this is representative of
wider use. In the absence of such information, it
can be assumed that risks from the use of bait
stations exist but are unlikely to be as severe as
those from uncontained application methods. The
Agency has accordingly assessed the risk as one
category less than for uncontained application
methods. Where the Agency has given the
magnitude of an effect as a range, the upper end
of the range relates to threatened species for
which the loss of a few individuals is likely to be
more significant at a population level.

This product comes
in 250 g or 500 g
containers that fit
into a special bait
station
E-A47

Gel (1.5 g/kg 1080)

Contained
application
methods
This product comes
in 250 g or 500 g
containers that fit
into a special bait
station

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

Soil micro-organisms, plants
(see E-A40)

Minimal

Highly
improbable

A

Birds (see E-A41)

Minimal–
major

Highly
improbable–
unlikely

A–E

Native mammals (see E-A41)

Major

Improbable

D

Native terrestrial invertebrates
(see E-A41)

Minimal–
moderate

Improbable

A–C

Native herpetofauna (see E-A41)

Minimal–
major

Improbable

A–D

INDIRECT (SECONDARY) EXPOSURE: ALL APPLICATIONS
The applicants considered secondary poisoning separately from direct exposure. Monitoring does not distinguish between direct effects and secondary poisoning and accordingly the
Agency has considered the overall chance of an effect, from both direct and indirect exposure, under E-A14–E-A47. The Agency notes that monitoring of carcasses and insects indicates
significant residues.
E-A48

All formulations

All application
methods

Native birds: scavengers, predators and insectivores

E-A49

All pellets or coated
baits

All application
methods

Other native fauna

See above.

See above.
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Formulation
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Description of effect

Magnitude
of effect

Likelihood
of adverse
effect

Level
of risk

Pellets (all
concentrations);
Paste (all
concentrations);
Gels (all
concentrations);
Stock solution

Wash down of
application
equipment,
protective
equipment etc.
Waste disposed to
ground via sump

Soil organisms, groundwater

Minor

Unlikely

C

Pellets and coated
baits (all
concentrations);
Paste (all
concentrations);
Gels (all
concentrations);
Stock solution

Solid waste
disposal (including
packaging)

Large quantities of pellets would be disposed to landfill. Soil and water within a landfill
are not considered to be part of the environment but constitute a constructed facility.
Hazardous solid waste will be appropriately buried such that there is no exposure to
fauna that may be present at a landfill. The decision as to whether a particular landfill is
suitable for disposal of large quantities of bait is at the discretion of the operators of such
facilities in line with their resource consent conditions. Without a suitable lining, leachate
is likely to escape to groundwater from a landfill, as has been demonstrated by monitoring
data.

Minimal

Very unlikely

B

DISPOSAL/POST APPLICATION
E-A50

E-A51

Wash down of equipment could lead to soil contamination. Although there are no
monitoring data to assess such potential exposure, it is assumed it would be very
localised and have minimal effect.
Waste sumps should be located so that there is no contamination of surface water or
groundwater.
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Table 7.6: Adverse effects ‘without 1080’: Cyanide
Appl. ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of
occurrence

Level of
risk

BACKGROUND INFORMATION: In its pure form cyanide is a colourless solid and is soluble in water. It is hydrolysed and decomposed by carbon dioxide and water or acids, generating
hydrogen cyanide, which has a characteristic odour of bitter almonds. The gas is lethal. Oil in the paste normally protects the cyanide from exposure to air and prevents the release of
hydrogen cyanide. Cyanide rapidly hydrolyses and dissipates with water or damp soil, and does not leave a residue. It is lethal to humans, and extreme care must be taken during the
manufacture and handling of all formulations.
Three formulations of cyanide are used in New Zealand: pellets (Feratox®), and a range of products containing pellets embedded in a bait matrix, an encapsulated cyanide paste (Cyanara
Ferapaste®) and non-encapsulated cyanide paste (Trappers Cyanide® and Cyanide Paste for Possum Destruction®). The active cyanide in both Feratox pellets and Cyanara Ferapaste is
‘encapsulated’ with a non-toxic moisture and air barrier. This barrier reduces the amount of hydrogen cyanide gas liberated from the active ingredient. This is both a health and safety issue
(for workers handling the baits) and an efficacy issue. The odour of the gas can deter pests from ingesting the baits, referred to as ‘bait-shyness’.
The Ministry of Agriculture and Forestry requires cyanide handlers to hold an approved handlers certificate and controlled substance licence, which is issued by the Agricultural Compounds
and Veterinary Medicines (ACVM) Group, New Zealand Food Safety Authority (NZFSA). ERMA New Zealand requires handlers to hold an approved handler test certificate (satisfying
requirements for fit and proper persons). The Ministry of Health issues licences to sell or pack cyanide (MoH 2003). A seller of cyanide must comply with the requirements of the Hazardous
Substances and New Organisms Act 1996 (HSNO Act), which include requirements to securely store the cyanide under lock and key and record details of purchasers (MoH 2003).
TRANSPORT TO MANUFACTURING SITE
E-CN-A1

Active

Transport by road from
Port of Auckland to
manufacturing facility

Normal transport operations will not result in exposure of the environment. In an
accident, emergency services will be aware of the hazards of the substance and
would be expected to recover it if possible. Only if the substance were washed
into waterways, perhaps during fire-fighting operations, would an effect, other than
a very localised effect, be imaginable. The magnitude of such an effect would
depend on the exposure, but given the ecotoxicity of cyanide would vary from
minimal to moderate.

Minimal–
moderate

Improbable

A-B

Environmental exposure is very unlikely since all activities will be contained within
the factory except for aqueous wastes that, given the degradability of cyanide, are
expected to be effectively dealt with in wastewater treatment systems. Any
exposure would be sufficiently low as to cause a minimal effect.

Minimal

Very
unlikely

B

MANUFACTURE
Preparation of CN products
E-CN-A2

Feratox pellet
(including premanufactured bait
bags)

Active, pellet 475 g/kg
CN

E-CN-A3

Encapsulated
paste

Active, paste 500 g/kg
CN

E-CN-A4

Paste

500–600 g/kg

Appl. ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of
occurrence

Level of
risk

If there is any solid waste, it will be treated as hazardous and appropriately
disposed of at the factory or to landfill. Cyanide that comes into contact with water
in a landfill is expected to degrade rapidly. Hazardous waste at landfill should be
buried such that exposure does not occur. No effects are, therefore, expected.

Minimal

Highly
improbable

A

Disposal/off-site discharges (normal manufacturing process)
E-CN-A5

Active

Solid waste CN collected
by waste contractor for
treatment

E-CN-A6

Active and traces
of all formulations
may be present on
disposable items,
packaging etc

Solid waste disposed to
landfill, including
packaging etc

E-CN-A7

Active and traces
of all formulations
may be present on
disposable items,
packaging etc

Solid waste disposed to
landfill, including
packaging etc

E-CN-A8

Active (in solution,
diluted with
washwater)

Wastewater goes into
sewerage system

Environmental exposure is very unlikely since all activities will be contained within
the factory except for aqueous wastes that, given the degradability of cyanide, are
expected to be effectively dealt with in wastewater treatment systems. Any
exposure would be sufficiently low as to cause a minimal effect.

Minimal

Highly
improbable

A

Site Spills (abnormal events)
E-CN-A9

Active, all solid
formulations
(pellets and
pastes)

Of solids

Environmental exposure is improbable since spills of solid formulations will be
recovered. Any exposure would be sufficiently low as to cause a minimal effect.

Minimal

Improbable

A

E-CN-A10

Active

Of wastewater

Environmental exposure is very unlikely since aqueous wastes will be effectively
dealt with in wastewater treatment systems.

Minimal

Very
unlikely

B

Normal transport operations will not result in exposure of the environment. In an
accident, emergency services will be aware of the hazards of the substance and
would be expected to recover it if possible. Only if the substance were washed
into waterways, perhaps during fire-fighting operations, would an effect, other than
a very localised effect, be imaginable.

Minimal–
Moderate

Improbable

A-C

TRANSPORTATION FROM FACTORY TO APPLICATION SITE
E-CN-A11

Feratox pellets;
encapsulated
paste, paste

Transportation of
packaged goods by road
from the manufacturing
site to the application
site
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Appl. ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of
occurrence

Level of
risk

GROUND APPLICATION OF CYANIDE
The applicant assessed E-CN-A12 , E-CN-A13 and E-CN-A14 as exposure to soil, waterways and plants. Since exposure is not an effect, the Agency has clarified these ‘effects’ as effects
on the soil microbial fauna, on aquatic fauna and on plants respectively.
FERATOX PELLETS (500 g/kg potassium cyanide)
E-CN-A12

Feratox pellets
(500 g/kg)

All contained
application methods
Bait stations
Bait bags (bags
containing Feratox pellet
encased in pre-feed
paste)

E-CN-A13

Feratox pellets
(500 g/kg)

All contained
application methods
Bait stations
Bait bags (bags
containing feratox pellet
encased in pre-feed)

Soil organisms.

Minimal

Improbable

A

Minimal

Very
Unlikely

B

Feratox pellets are used only in contained application methods such as bait bags.
Rodents have been shown to interfere with such bags resulting in localised soil
contamination beneath the bag. The release of cyanide from Feratox pellets on
the ground is variable, but can occur over several months. The soil microbial
community may be affected at concentrations of 0.3 mg HCN/kg soil.
Experimental data suggest such concentrations may occur around pellets for
several weeks. However, once released, cyanide in soil will rapidly volatilise, be
immobilised or degrade. Therefore, effects are likely to be localised. The Agency
has no information on toxicity to soil macro-invertebrates.
Aquatic life
The contained use of Feratox and the individual placement of bait stations means
the pellets will come into contact with water only by being washed off the soil, for
example by flash floods. Under such conditions, the dilution of cyanide in the
receiving waterway is expected to be high. Such events are expected to occur
only rarely. If Feratox were to get into waterways, it might take several weeks for
the cyanide to leach from the pellet. Leached cyanide would be expected to
rapidly volatilise, be immobilised or degrade. The concentration in the water would
depend on the dilution in the receiving water and the slow release from the pellet,
but, despite the high aquatic toxicity, is not expected to be sufficient to lead to
more than localised effects.
Groundwater
The likelihood of exposure is highly improbable given the degradability of cyanide.

Appl. ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of
occurrence

Level of
risk

E-CN-A14

Feratox pellets
(500 g/kg)

All contained
application methods

Plants

Minimal

Very
unlikely

B

Majormassive

Likely

F

Bait stations
Bait bags (bags
containing Feratox Pellet
encased in pre-feed
paste)
E-CN-A15

Feratox pellets
(500 g/kg)

All contained
application methods
Bait stations
Bait bags (bags
containing Feratox Pellet
encased in pre-feed
paste)

The applicant included little information on the toxicity of cyanide to plants, but it
does suggest that the soil concentrations that might result from Feratox pellets
falling to the soil (<10 mg/kg), for example from rodent damage to bait bags, would
be very unlikely to cause an effect.

Fauna
The applicants considered that exposure of birds, other than weka, native
mammals, terrestrial invertebrates and herpetofauna is not expected to occur. The
Agency considers that the data on exposure and population monitoring during
Feratox operations are insufficient to draw conclusions for anything other than
weka. The Agency has interpreted effects on fauna in terms of effects on weka.
Use of Feratox pellets will lead to pellets falling to the ground, for example after
rodent interference with bait bags. Such baits will be available to non-target
organisms. A single pellet contains sufficient cyanide to kill birds and smaller
mammals. More than one pellet would be needed to kill larger livestock. However,
the ability of smaller animals to break the Feratox pellet has not been
demonstrated. The only animals shown in trials and monitoring of field operations
to be adversely affected by Feratox operations are weka. The kill of weka in such
operations is anticipated to have a major effect on weka populations at a local
level, although there is no population monitoring or modelling of long-term trials to
determine whether this would lead to local extinction. Assuming that effects at a
local level could lead to reduced viability of local populations, widespread use of
Feratox could lead to an effect on the species’ viability. The impact on weka
populations is sufficiently major that DoC has banned the use of Feratox on DoC
land where weka are present.

ENCAPSULATED AND NON-ENCAPSULATED PASTES (500 g/kg cyanide)
The applicant assessed adverse environmental effects posed by exposure to encapsulated and non-encapsulated cyanide pastes jointly rather than individually, on the grounds that they
contain the same concentration of cyanide. The applicant argued that this was justified because the concentration of cyanide in both potassium cyanide and sodium cyanide is the same and
ingestion is the only pathway considered to cause adverse effects to environmental receptors (ie, not inhalation). The risk posed by encapsulated potassium cyanide paste (which restricts
the release of hydrogen cyanide (HCN)) is, therefore, no different from sodium cyanide paste. The Agency notes that this assumes that encapsulated and non-encapsulated pastes are
equally bioavailable, but has no information to assess whether this is the case. The Agency assumes that the cyanide in encapsulated baits is likely to remain in the environment for longer
than if it is unencapsulated, but presumes that its persistence will be less than that of Feratox pellets.
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Appl. ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of
occurrence

Level of
risk

CONTAINED APPLICATION METHODS
E-CN- A16

Encapsulated
paste and nonencapsulated
paste (500 g/kg)

All contained
application methods
Bait stations
Bait bags

E-CN-A17

Encapsulated
paste and nonencapsulated
paste (500 g/kg)

All contained
application methods
Bait stations
Bait bags

Soil organisms, aquatic life, groundwater, plants

Soil organisms

Minimal

Likely

D

The applicant states that paste within bait bags is
unlikely to fall to the ground, so exposure is unlikely to
occur. The Agency has no data to evaluate this
assumption, but even if paste were to fall to the
ground, the risk to soil organisms, plants and the
aquatic community is unlikely to be more severe than
that for Feratox pellets. Accordingly, the Agency reads
across to the assessment made for Feratox pellets.

Aquatic life

Minimal

Very
unlikely

B

Plants

Minimal

Very
unlikely

B

Minor

Unlikely

D

Fauna
The applicant considered that exposure of birds, other than weka, native
mammals, terrestrial invertebrates and herpetofauna is not expected to occur. The
Agency considers that the data on exposure and population monitoring during
cyanide paste operations are insufficient to draw conclusions for anything other
than weka, the only report being of a single kea reported to have died after feeding
on cyanide paste in a bait station.
The applicant considers that the likely magnitude of effect on weka will be minor,
on the basis that few deaths have been reported through the use of cyanide paste
in bait stations. The Agency concludes that given the dearth of information there is
substantial uncertainty around this conclusion.

UNCONTAINED APPLICATION METHODS:
E-CN-A18

E-CN-A19

Encapsulated
paste and nonencapsulated
paste (500 g/kg)

All uncontained
application methods

Encapsulated
paste and nonencapsulated
paste (500 g/kg)

All uncontained
application methods

Hand-laying on natural
features

Hand-laying on natural
features

Soil organisms, aquatic life, groundwater, plants

Soil organisms

Minimal

Likely

D

Uncontained paste is laid on twigs and rocks, so soil
and plant exposure is more likely, than for contained
pastes. Nevertheless, given the small amount of paste
laid in any one place, the risk to soil organisms,
aquatic life and plants is unlikely to be more severe
than for Feratox pellets. Accordingly, the Agency
reads across to the assessment made for Feratox
pellets.

Aquatic life

Minimal

Very
unlikely

B

Plants

Minimal

Very
unlikely

B

Appl. ID

Formulation

Activity

Description of effect

Magnitude
of effect

Likelihood
of
occurrence

Level of
risk

E-CN-A20

Encapsulated
paste and nonencapsulated
paste (500 g/kg)

All uncontained
application methods

Fauna (birds and bats)

Minor

Very
unlikely–
unlikely

C-D

E-CN-A21

Hand-laying on natural
features

There are accounts of mortality during operations using cyanide paste, including a
lesser short-tailed bat and birds, including tomtit, robin, silvereye, tui, weka and
kiwi. There has been little research into the long-term impacts of cyanide
poisoning on non-target species populations although the applicant states that
effects at the population level are unlikely to be significant. Given the number of
bird deaths DoC has stipulated that cyanide baits must be placed above 70 cm in
areas where weka and kiwi are foraging. It is not known to what extent this has
reduced the number of birds killed. The applicant estimated the magnitude of any
effects to be minor, the likelihood unlikely (birds) and very unlikely (bats). The
Agency concludes that given the dearth of information there is substantial
uncertainty around this conclusion.

INDIRECT (SECONDARY) EXPOSURE PATHWAYS
Secondary poisoning occurs when exposure to the poison is not direct but via another medium, for example, ingestion of contaminated carcasses, or live kill of an animal that has been
exposed to a sub-lethal dose of the poison. The potential exposure pathways are described below.
E-CN-A22

All formulations

All application
methods

Cyanide will be rapidly metabolised. Residues in possums killed by Feratox
indicate that the concentration would be sufficient to kill a dog if it ate the possum’s
stomach contents six hours after the death of the possum. A native bird would
have to open the stomach before gaining access to the stomach contents.
Accordingly, the likelihood of effect is deemed improbable.

Improbable

Minor

B
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Table 7.7: Adverse effects without 1080: Traps
ID

Formulation

Activity

Description of effects of traps

Magnitude
of effect

Likelihood of
occurrence

Level of
risk

BACKGROUND: Traps are used for controlling possums and as a tool for monitoring the success of possum control operations. The most commonly used traps are leg-hold traps, although
kill traps are used in some control operations. The applicants do not distinguish between leg-hold and kill traps, although they say kill traps are less frequently used. The applicants
considered effects on birds only.
E-TR-A1

Leg-hold traps
Kill traps

Setting trap lines, checking, and
killing trapped animals
Setting trap lines and retrieving
dead animals

E-TR-A2

Leg-hold traps
Kill traps

Setting trap lines, checking, and
killing trapped animals
Setting trap lines and retrieving
dead animals

E-TR-A3

Leg-hold traps
Kill traps

Setting trap lines, checking, and
killing trapped animals
Setting trap lines and retrieving
dead animals

Leg-hold traps
Kill traps

Setting trap lines, checking, and
killing trapped animals
Setting trap lines and retrieving
dead animals

Native birds—weka

Moderate

Likely

E

Minor

Unlikely

D

Minimal

Unlikely

C

Minimal

Highly
improbable

A

The applicant states that significant numbers of weka have been caught.
In response DoC has introduced guidelines that state that traps should be
attached to surfaces more than 70 cm above the ground and accessed
either from a platform or via a board sloping at more than 38˚ to the trunk
of the tree. There are no data available to indicate how successful these
guidelines have been and there is some information suggesting that weka
could still access the traps. It is also not known how widely the
guidelines are used outside of DoC land. In the absence of information
on reduced risk under the new guidelines, the Agency has assumed the
effects could be moderate and likely to occur.
Native birds—kiwi
Historically there are accounts of large numbers of kiwi being caught in
traps with many others being maimed. The revised DoC guidance (70 cm
above ground, 38˚ board) is reported by the applicant to have significantly
reduced kiwi by-catch, but numbers are not known. Some kiwi are still
trapped outside their known range or where the guidelines have not been
followed. The applicant assesses that the numbers still being caught are
low enough that the magnitude of effect is minor, but in the absence of
data there is some uncertainty in this conclusion.
Native birds—other
Little research has been done on the long-term impacts of trapping on
populations of non-target birds, although a large number of species have
been caught. It is thought unlikely there will be a population-level effect.
Mammals
The applicants did not consider by-catch of trapping other than birds.
There are reports of hares, rabbits, goats, pigs, hedgehogs, rats, cats,
ferrets, stoats, dogs, sheep, cattle and horses all being caught in traps,
with rats being most frequently caught. It is considered highly improbable
that this could have an effect on populations.

7.3 Assessment of potentially significant adverse effects (risks and costs)

7.3.2

Assessment of adverse effects (risks and costs) on human
health and safety
In the following assessment, the Agency has used the ERMA New Zealand
qualitative descriptors for effects on human health and safety, listed in
Appendix P.19
Those effects that the Agency does not consider to be potentially
significant are discussed in Appendix M but are not assessed further here.

19 The magnitude descriptors that the applicants have used for adverse effects on health and
safety are similar to the ERMA New Zealand descriptors.
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Table 7.8: Adverse effects ‘with 1080’: Human health and safety
Note: Those effects that the Agency does not consider to be potentially significant are discussed in Appendix M but are not assessed further here.
Applicant
ID

Formulation

Activity

Potential receptors and description of exposure to 1080 and 1080 formulations

Magnitude
of effect

How
likely?

Level of
risk

The Agency agrees with the applicants’ assessment of the health risk to occupationally
exposed persons during transportation. Substantial controls (as set out in Appendix L)
are in place relating to identification, packaging, storage in transport, the availability of
information, and the training of drivers.

Moderate

Highly
improbable

B

Minor

Highly
improbable

A

TRANSPORTATION TO MANUFACTURING SITE
H-A1

H-A2

Technical grade
active (solid
powder form)

Stock solution
(200 g/L)

Transport by road
from Port of Auckland
to Animal Control
Products (ACP)
Wanganui
manufacturing plant
Transport by road
from ACP Wanganui
to ACP Waimate

All occupationally exposed persons are expected to have at least a minimum degree of
training in the handling of the products involved. There should always be a fully trained
approved handler present or contactable who would ensure that appropriate action is
taken in the event of any incident.
The Agency disagrees with the applicants’ view that there is no potential exposure of the
public during transportation of the technical grade 1080 or the stock solution. As
discussed in Appendix M, there is always a potential for accidents, even if these are
very unlikely. Nevertheless, the risk to the public is considered low due to the
identification and packaging requirements, and the training of the drivers.
In an accident, there is a remote possibility that powdered technical concentrate could
be released. It is possible that irreversible harm (even a fatality) could be caused to
drivers or bystanders if this occurred.
Suggestions for additional controls are made in Appendix M relating to the need to ‘back
up’ personnel in a convoy only during the transfer of technical 1080 from the port to
Wanganui, which happens three to four times a year.
Transportation of the stock solution and 1080-containing bait was considered by the
Agency to be adequately controlled by identification, packaging and driver approvals.

Applicant
ID

Formulation

Activity

Potential receptors and description of exposure to 1080 and 1080 formulations

Magnitude
of effect

How
likely?

Level of
risk

Based on the assessment provided in Appendix M the Agency considers that potential
sub-chronic, adverse health effects are possible for some of these operations, in
particular the preparation of:
•
stock solution
•
1080 baits, particularly cereal pellet baits

Moderate

Unlikely

E

MANUFACTURE
Preparation of 1080 products
H-A3

Technical grade
active + stock
solution 200 g/L

Preparation of stock
solution 200 g/L (in
5 L containers)

H-A4

Pellets (all
concentrations)
+ stock solution
200 g/L

Preparation of pellets
0.4-0.8, 1.0, 1.52.0 g/kg (in 25 kg
bags)

H-A5

Paste (all
concentrations)
+ stock solution
200 g/L

Preparation of pastes
1.5, 50, 100 g/kg (in
20 kg plastic pails)

H-A6

Gels (all
concentrations)
+ stock solution
200 g/L

Preparation of gels
1.5, 50, 100 g/kg (in
20 kg plastic pails)

The Agency considered the adequacy of the current controls discussed in Appendix L
and the extent to which these can be enhanced to mitigate these risks.
The Agency concluded that preparation of stock solution and pellet baits within a factory
represents a work environment that can be controlled. Controls already in place include
personal protective clothing and general factory environmental controls (exhaust
ventilation). The successful operation of these controls needs to be periodically
reviewed to ensure they are achieving the level of protection required.

Disposal/off-site discharges (normal manufacturing process)
H-A7

Active and
traces of all
formulations
may be present
on disposable
items,
packaging etc

Solid waste disposed
to landfill, including
packaging etc

The Agency considered that current controls are adequate to mitigate exposure risks.
All occupationally exposed persons are expected to have at least a minimum degree of
training in the handling of the products involved. This material will generally have low
concentrations of 1080 present, but there may be some dust.

Minor

Improbable

B

H-A8

Active, stock
solution 200 g/L
(in solution,
diluted with
washwater)

Wastewater collected
in waste tank and
disposed of to the
local sewerage system

The Agency considered that current controls are adequate to mitigate exposure risks.
All occupationally exposed persons are expected to have at least a minimum degree of
training in the handling of the products involved. This material may have higher
concentrations of 1080 present than does the dry waste, but it is not likely to be dusty.

Minor

Improbable

B
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Applicant
ID

Formulation

Activity

Potential receptors and description of exposure to 1080 and 1080 formulations

Magnitude
of effect

How
likely?

Level of
risk

Accidental spill at the
Animal Control
Products
manufacturing site

The Agency considers that current controls are adequate to mitigate exposure risks. All
occupationally exposed persons are expected to have at least a minimum degree of
training in the handling of the products involved. There should always be a fully trained
approved handler present or contactable who would ensure that appropriate action is
taken in any incident.

Minor

Improbable

B

Minimal

Improbable

A

Moderate

Unlikely

E

Site spills (abnormal event)
H-A9

Active, stock
solution 200 g/L,
and solid
formulations
(pellets, gels,
pastes)

TRANSPORTATION FROM FACTORY SITE TO APPLICATION SITE
H-A10

Pellets (all
concentrations);
Paste (all
concentrations);
Gels (all
concentrations);
stock solution
200 g/L

Transportation of
packaged goods by
road from the
manufacturing site to
the application site

The Agency agrees with the applicants’ assessment of the health risk to occupationally
exposed persons during transportation. Substantial controls (as set out in Appendix L)
are in place relating to identification, packaging, storage in transport, the availability of
information, and the training of drivers.
The Agency disagrees with the applicants in their view that there is no potential for
exposure of the public during transportation of the stock solution or the formulated baits.
As discussed in Appendix M, there is always some possibility of accidents, even if these
are very unlikely. Nevertheless, the risk to the public is considered low due to the
identification and packaging requirements, and the training of the drivers.
The Agency notes that the concentration of 1080 in some of these products is relatively
low. In the case of stock solution with the higher concentration, packaging requirements
are more stringent.

APPLICATION OF 1080: AERIAL
OCCUPATIONAL EXPOSURE
H-A11

Pellet
formulations
(0.4-0.8, 1.52.0 g/kg)

Emptying of 1080
pellets from bags at
operation site
Pellets arrive at site
pre-prepared. Bags of
pellets are loaded
directly into hopper.

Based on the assessment provided in Appendix M the Agency considers potential subchronic, adverse health effects are possible for occupationally exposed persons who
empty bags containing 1080 pellets into hoppers for aerial operations at the operation
site.
The Agency considered the adequacy of the current controls discussed in Appendix L
and the extent to which these can be enhanced to mitigate these risks.

Applicant
ID

Formulation

Activity

Potential receptors and description of exposure to 1080 and 1080 formulations

Magnitude
of effect

How
likely?

Level of
risk

Moderate

Unlikely

E

The Agency notes that the current controls include personal protective clothing
requirements and personal hygiene measures (washing before eating, drinking, smoking
or toilet breaks). The adequacy and degree of compliance with these controls needs to
be continually assessed.
The Agency concludes that other than good practice there is a limitation to what can be
done to address these issues in an outdoor environment where workers need to cut
open and empty bags into a hopper as a manual operation.
The Agency identified one possible option to reduce operator exposures. The practice
of unloading 25 kg bags into pre-loaded bag lots before transporting these to the aircraft
loading area. This would be likely to reduce the exposure to 1080 during loading of bait
into the hoppers, but the Agency did not know whether this practice is widespread and
noted that it may introduce other risks during transportation and loading.
The Agency recommends that industry and the Department of Labour examine current
work practices in the light of the Department of Labour’s Code of Practice and review
exposure data which may be accessible on a confidential basis in order to ensure
worker exposure is minimised.
H-A12

Stock solution
(200 g/L) and
coated baits

Stock solution diluted
from 200 g/L to
100 g/L (at application
site). Uncoated baits
(mostly carrots but
grain also used) are
diced and coated with
diluted stock solution.
Coated baits are
loaded into hopper.

Based on the assessment provided in Appendix M the Agency considers that potential
sub-chronic, adverse health effects are possible from treating carrot at the application
site.
The Agency considered the adequacy of the current controls discussed in Appendix L
and the extent to which these can be enhanced to mitigate these risks.
The Agency concluded that there is a limited amount that can be done to address these
issues in an outdoor environment where workers need to dilute the stock solution and
then use the dilution to treat carrot. (The Agency understands several dilution levels are
used.)
The Agency considers the carrot treatment process may be more likely to involve
exposure to mist containing 1080.
The Agency noted that the adequacy and compliance with personal protective clothing
requirements and personal hygiene measures (washing before eating, drinking smoking
or toilet breaks) need to be continually assessed.
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Applicant
ID

Formulation

Activity

Potential receptors and description of exposure to 1080 and 1080 formulations

Magnitude
of effect

How
likely?

Level of
risk

Moderate

Highly
improbable

C

Minimal

Improbable

A

Minimal

Highly
improbable

A

The Agency recommends that industry and Department of Labour examine current work
practices in the light of the Department of Labour Code of Practice and review exposure
data which may be accessible on a confidential basis in order to ensure that worker
exposure is minimised.
PUBLIC EXPOSURE
H-A13

H-A14

Pellet
formulations
(0.4-0.8, 1.52.0 g/kg) and
1080-coated
baits

Aerial application

Pellet
formulations
(0.4-0.8, 1.52.0 g/kg) and
1080-coated
baits

Aerial application

Bait contact
Based on the assessment in Appendix M, the Agency considers that potential health risk
from direct exposure of members of the public to baits, taking into account the extensive
controls set out in Appendix M, are acceptable.
For most members of the public the magnitude is less than moderate, but this is used to
cover a small child eating a large bait unsupervised. The Agency concludes this is
‘highly improbable’ even for a very young child as they would need to be unsupervised,
come across the bait and not be found with it for some minutes.
Drinking-water contamination
Based on the assessment in Appendix M, the Agency considers that potential health risk
from indirect exposure of members of the public via drinking-water, taking into account
the extensive controls set out in Appendix L are acceptable.
Direct stream use
The Agency considers that the magnitude is low when the controls are taken into
account. The assessment is for the highest risk, which relates to people accessing
surface water for direct consumption or using this as a private supply.
Community drinking-water supply
This is the risk to public water supplies taking into account the controls in place and the
dilution in the event of contamination.

Applicant
ID

Formulation

Activity

Potential receptors and description of exposure to 1080 and 1080 formulations

Magnitude
of effect

How
likely?

Level of
risk

The Agency considers that current controls are adequate to mitigate exposure risks from
these processes.

Minor

Very
unlikely

C

The Agency considers that current controls are adequate to mitigate exposure risks from
these processes. In this instance there may be slightly higher exposure to damp 1080
solution on the surface or from surface dust.

Minor

Very
unlikely

C

The Agency considers that current controls are adequate to mitigate exposure risks from
these processes. In this instance there may be slightly higher exposure than pellets as
damp 1080 paste will tend to adhere to skin. Use of protective clothing and appropriate
hygiene measures should mitigate the risk.

Minor

Very
unlikely

C

APPLICATION OF 1080: GROUND
OCCUPATIONAL EXPOSURE
H-A15

Ground
application of
pellets (0.4-0.8,
1.0, 1.52.0 g/kg)

Hand-laying: sown
directly onto the
ground or with a
mechanical spreader
Contained: bait station
All pellets may be
used in ground
operations. No
specific preparation is
required for pellets
before application.

H-A16

H-A17

Ground
application of
coated baits
(coated with
stock solution)

Hand-laying: sown
directly onto the
ground or with a
mechanical spreader

Ground
application of
paste (0.6-0.8,
1.5, 10 g/kg
1080)

Hand-laying: on tin
lids, cardboard
squares, and spits

Contained: bait station

Contained: bait bags
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Applicant
ID

Formulation

Activity

Potential receptors and description of exposure to 1080 and 1080 formulations

Magnitude
of effect

How
likely?

Level of
risk

H-A18

Ground
application of
gel (1.5, 50,
100 g/kg 1080)

Hand-laying: on
vegetation

The Agency considers that current controls are adequate to mitigate exposure risks from
these processes. In this instance there may be slightly higher exposure than pellets as
damp 1080 gel will tend to adhere to skin. Use of protective clothing and appropriate
hygiene measures should mitigate the risk.

Minor

Very
unlikely

C

Moderate

Highly
improbable

A

Contained: bait station

1.5 g/kg formula
is used solely in
the bait station
50 g/kg and
100 g/kg
formulations are
applied on
vegetation
PUBLIC EXPOSURE
The assessment of public exposure to 1080 formulations applied via ground control has
been conducted on an application basis, as the activity (application method) will
ultimately determine the likelihood of public exposure to the poison.
H-A19

All formulations

All contained
application methods

Direct contact with 1080 baits
The Agency considers that current controls are adequate to mitigate exposure risks from
these processes.
The Agency interprets ‘contained’ to mean use of the product in bait stations. This
means that the probability of access would be lower than for non-contained or aerial
treatments. The Agency does not agree with the applicants’ assessment that the
exposure is reduced to zero. Target and non-target animals are likely to drop some bait
material outside the bait station when feeding. Nevertheless, the risk is substantially
reduced in comparison to uncontained uses.
Magnitude seems high, but has assumed access to bait, so is the same as for the
uncontained bait.
Given the chain of events required for this effect to be realised the Agency considered
that the level of risk should be reduced to A.

Applicant
ID

Formulation

Activity

Potential receptors and description of exposure to 1080 and 1080 formulations

H-A20

All formulations

All uncontained
application methods

Direct contact with 1080 baits

Magnitude
of effect

How
likely?

Level of
risk

Moderate

Improbable

C

Moderate

Improbable

C

Minimal

Highly
improbable

A

Minimal

Highly

A

The Agency considers that current controls are adequate to mitigate exposure risks from
these processes.
The Agency considers that, although the applicants deal with all these uncontained baits
together, the assessment would not necessarily be identical. As identified in Appendix
M, the pastes and soft gels types, particularly when placed on vegetation, may represent
a higher risk due to the possibility that they adhere to the skin and are not readily
identified by members of the public. While a member of the public could get the material
on themselves accidentally and unwittingly be exposed, the material is hand laid away
from tracks so the likelihood should be improbable.
Pellets, carrot etc.
Paste/gel
INDIRECT (SECONDARY) EXPOSURE
Secondary poisoning occurs when the exposure to the poison is not direct but via
another medium, for example, meat from an animal that has been poisoned or has been
exposed to a sub-lethal dose of the poison. The potential exposure pathways are
described below. The pathways apply to all formulations and all application methods.

H-A21

All formulations

All application
methods

Farmed meat
Based on the assessment in Appendix M, the Agency considers that potential health risk
from direct exposure of members of the public to contaminated farmed animals, taking
into account the extensive controls set out in Appendix L are acceptable.
The Agency considers that the likelihood of contamination is slightly lower for farm
animals, than for feral animals. In this case of farm animals, a herd is likely to be
exposed and it is likely some animals will suffer symptoms. Consumption of products
from other animals in the herd is then less likely.

H-A22

All formulations

All application

Vegetation
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Applicant
ID

H-A23

H-A24

H-A25

Formulation

All formulations

All formulations

All formulations

Activity

Potential receptors and description of exposure to 1080 and 1080 formulations

methods

The Agency did not consider that 1080 exposure to crops either directly or from
contaminated water is likely. The health risk assessment is assumed to be substantially
lower than for wild harvested plants as set out in Appendix M.

All application
methods

Wild harvested plants

All application
methods

Honey

All application
methods

Wild meat
Based on the assessment in Appendix M, the Agency considers that the potential health
risk from contaminated wild meat sources, taking into account the controls set out in
Appendix L, is acceptable. The Agency notes the risk may be slightly higher for private
kill and consumption of a large animal over time, but the overall evaluation was the
same.

Magnitude
of effect

How
likely?

Level of
risk

improbable

Minimal

Highly
improbable

A

Minimal

Highly
improbable

A

Feral meat

Minimal

Improbable

A

Aquatic food sources

Minimal

Improbable

A

Milk products

Minimal

Highly
improbable

A

Based on the assessment in Appendix M, the Agency considers that potential health risk
from exposure to contaminated plant materials used for food or medicinal purposes is
acceptable.
Based on the assessment in Appendix M, the Agency considers that potential health risk
from contaminated honey products, taking into account the controls set out in Appendix
L is acceptable.

Based on the assessment in Appendix M, the Agency considered that the potential
health risk to contaminated wild freshwater food sources is possibly higher than for feral
animals, but not after consideration of the controls aimed at preventing bait deposition in
surface waterways.

H-A26

All formulations

All application
methods

Based on the assessment in Appendix M, the Agency considered that the potential
health risk to contaminated dairy products, taking into account the controls set out in
Appendix L and the ability to intercept contaminated products, are acceptable.

Applicant
ID

Formulation

Activity

Potential receptors and description of exposure to 1080 and 1080 formulations

Magnitude
of effect

How
likely?

Level of
risk

Wash down of
application equipment
and PPE; disposal of
1080 waste at the
application site and to
the landfill

Occupational exposure

Minor

Very
unlikely

C

DISPOSAL OF 1080 WASTE
H-A27

All formulations

Based on the assessment in Appendix M, the Agency considered that the potential
health risk to occupationally exposed persons from these clean-up activities, taking into
account the personal protective clothing set out in Appendix L, does not give rise to an
unacceptable health risk.
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Table 7.9: Adverse effects ‘without 1080’: Cyanide
Note: Cyanide and cyanide formulations are addressed by HSNO Act controls
ID

Formulation

Activity/risk

Potential receptors and description of exposure to cyanide and
cyanide formulations

Magnitude
of effect

How likely?

Level of
risk

BACKGROUND INFORMATION: In its pure form, cyanide is a colourless solid and is soluble in water. Cyanide is hydrolysed and decomposed by carbon dioxide and water or acids,
generating the gas hydrogen cyanide, which has a characteristic odour of bitter almonds. Inhalation of hydrogen cyanide can be lethal. Oil in the paste normally protects the cyanide from
exposure to air and minimises the release of hydrogen cyanide. Cyanide rapidly hydrolyses and dissipates with water or damp soil, and does not leave a residue. Cyanide is lethal to
humans, and extreme care must be taken during the manufacture and handling of all formulations.
Pure cyanide is imported from the United States of America, and its major uses are in the electroplating and mining industries. In the pest control industry, there are three formulations of
cyanide in use in New Zealand: pellets (trade name Feratox®), and encapsulated paste (trade name Cyanara Ferapaste®) and a non-encapsulated paste (sodium cyanide paste). The
active cyanide in both Feratox pellets and Cyanara Ferapaste is ‘encapsulated’ with a non-toxic moisture and air barrier. This barrier reduces the amount of hydrogen cyanide gas (HCN)
liberated from the active ingredient. The barrier benefits both health and safety (for workers handling the baits) and efficacy as the odour of the gas can deter pests from ingesting the baits,
(referred to as ‘bait-shyness’).
The Ministry of Agriculture and Fisheries requires cyanide handlers to hold an approved handlers certificate and controlled substance licence, which is issued by the Agricultural Compounds
and Veterinary Medicines (ACVM) Group, New Zealand Food Safety Authority (NZFSA). ERMA New Zealand require handlers to hold an approved handler test certificate (satisfying
requirements for fit and proper persons). The Ministry of Health issues licences to sell or pack cyanide (MoH 2003). A seller of cyanide must comply with HSNO Act requirements, which
include requirements to securely store the cyanide under lock and key and record details of purchasers (MoH 2003). The sale of cyanide is restricted to ‘commercial users’, such as
manufacturing jewellers, the mining industry, research laboratories, people authorised under the Toxic Substances Regulations 1983, and employees acting on behalf of the Crown. Anyone
using cyanide requires an approved operators licence, which is issued by the ACVM Group, NZFSA.
TRANSPORTATION TO MANUFACTURING SITE
Occupational (workplace) exposure only has been assessed as there is no public access to cyanide during this activity.
H-CN-A1

Active cyanide
ingredient in granular
form, in 50 kg steel
drums

Transport by road from Port of
Auckland to manufacturing sites
at Animal Control Products
(ACP) (Wanganui), and
Connovation (Auckland)

Transport operators
The technical grade active is in granular form, which in a serious accident
is slightly less hazardous than powdered 1080. On the other hand,
cyanide salts react with acid to generate the extremely hazardous
hydrogen cyanide gas.
Overall the hazards are about equivalent, bearing in mind cyanide acts
quickly but there are antidotes available.
The Agency considers the magnitude of the effects must be at least
major, but the likelihood is lower than the applicants suggest, very
improbably, due to the very extensive identification, packaging and
approved handler requirements. Release of the substance would require
a very unlikely serious accident.

Major–
massive

Highly
improbable

C/D

ID

Formulation

Activity/risk

Potential receptors and description of exposure to cyanide and
cyanide formulations

Magnitude
of effect

How likely?

Level of
risk

Ingestion
Ingestion by factory workers is very unlikely except by inadvertent
contamination of hands, cigarettes etc (failure of personal protective
equipment (PPE) or personal hygiene). Even if this occurs, it is unlikely
to be fatal, because effective antidotes are available on hand and a
worker at a factory would receive prompt medical attention. The Agency
considers this is moderate/major, but irreversible effects are unlikely.

Ingestion
Major

Highly
Improbable

C

Inhalation
Inhalation of hydrogen cyanide from reaction with acid is possible but
very unlikely due to the knowledge to keep the material away from acid
and the approved handler requirements. The Agency considers the
magnitude should be higher, since absorption is quick.

Inhalation
Major

Highly
Improbable

C

Dermal
The use of PPE should prevent skin contact in most situations.
Absorption through the skin is slower for cyanide and there is likely to be
time for decontamination and treatment before serious toxic effects. The
applicants did not assign estimates for the dermal route.

Dermal
Moderate

Highly
Improbable

B

Transport operators or waste disposal contractors

Major

Improbable

D

MANUFACTURE
For manufacturing activities, occupational (workplace) exposure only has been assessed as there is no public access to cyanide during this activity.
Preparation of cyanide products
H-CN-A2

H-CN-A3

H-CN-A4

Feratox pellets
(475 g/kg):
manufactured at
Connovations
(Auckland)

Preparation of Feratox pellets,
either as individual pellets or
prepared in a sealed
polyethylene-lined paper bag

Encapsulated paste
(500 g/kg):
Connovations
(Auckland)

In Cyanara Ferapaste,
potassium cyanide is microencapsulated

Sodium cyanide
paste (600 g/kg):
ACP Wanganui

Sodium cyanide paste contains
oil, which protects the cyanide
from exposure to air and hence
slows down the release of
hydrogen cyanide gas

Factory workers
Potential exposure pathways

Disposal/off-site discharges (normal manufacturing process)
H-CN-A5

Active formula, all
formulations
(Feratox pellets,
sodium cyanide
paste, encapsulated
paste)

Human exposure through solid
waste disposal by specialist
waste contractor

Extensive controls for identification and training should minimise the risk.
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ID

Formulation

Activity/risk

Potential receptors and description of exposure to cyanide and
cyanide formulations

Human exposure through
accidental spill at the
manufacturing site

Factory workers

Magnitude
of effect

How likely?

Level of
risk

Highly
improbable

C

Highly
improbable

C

Highly
Improbable

C

Highly
improbable

C

Site spills (abnormal event)
H-CN-A6

Active formula, all
formulations
(Feratox pellets,
sodium cyanide
paste, encapsulated
paste)

Ingestion
Inhalation

Ingestion
Major
Inhalation
Major

For Agency comments, see H-CN-A2–4 above.
TRANSPORTATION FROM FACTORY SITE TO APPLICATION SITE
Occupational (workplace) exposure only has been assessed as there is no public access to cyanide during this activity
H-CN-A7

All formulations:
Feratox pellets,
sodium cyanide
paste, encapsulated
paste

Transportation of packaged
goods by road from the
manufacturing site to the
application site

The controls in place for identification, packaging, dangerous good
declarations and driver training make adverse events unlikely.

Major

APPLICATION OF CYANIDE: GROUND
OCCUPATIONAL EXPOSURE
H-CN-A8

Feratox pellets:
Potassium cyanide
(475 g/kg)

Placement of ready-made
paper bait bags containing
pellets

As above, the assessment takes into account that even in the field,
antidotes for cyanide are available. Treatment should prevent fatalities in
occupational settings, but may be delayed in remote areas.

Placement of pellets in bait
stations. When placing in bait
stations, pellets are mixed with
non-toxic cereal feed pellets or
placed into peanut-based feed
paste by the pest control
worker.

For inhalation the Agency disagrees with the applicants, and considers
the magnitude at least equivalent to the salt, but even less unlikely.

Ingestion
Major
Inhalation
Major

Highly
improbable

C

ID

Formulation

Activity/risk

Potential receptors and description of exposure to cyanide and
cyanide formulations

Magnitude
of effect

How likely?

Level of
risk

H-CN-A9

Cyanara FerapasteEncapsulated
potassium cyanide
(500 g/kg)

Placement of ready-made
paper bait bags containing
paste

Workers laying these pastes are well trained and aware of the hazards so
accidental ingestion is unlikely.

Ingestion
Major

Highly
Improbable

C

Inhalation of hydrogen cyanide is also unlikely, but the Agency assessed
the magnitude of the effect is at least equivalent to that of the salt.

Inhalation
Major

Highly
Improbable

C

The placement of the bags should greatly reduce the change of exposure
since they are ready to use.

Ingestion
Major

Highly
Improbable

C

For the paste, a paste gun is used, so only in the case of leakage is
exposure likely for the applicator.

Inhalation
Major

Highly
Improbable

Major or
massive
due to
deaths

Highly
improbable

Placement of paste in bait
stations
Placement of paste on natural
features

H-CN-A10 Sodium Cyanide
Paste: Nonencapsulated
(500 g/kg)

Placement of ready-made
paper bait bags containing
paste
Placement of paste on natural
features

C

PUBLIC EXPOSURE
The assessment of public exposure to cyanide formulations has been
conducted on an application basis, as the actions required for the public
to come into contact with the poison vary with control method.
H-CN-A12 Paste formulations
only:
Cyanara Ferapaste:
Encapsulated
potassium cyanide
(500 g/kg)
Sodium Cyanide
Paste: nonencapsulated
(500 g/kg)

Public exposure through
uncontained application:
applied to natural features

Note these are bait station applications in some cases, so the likelihood
of exposure is reduced even for children.
The likelihood should be lower than for 1080 as these are not aerial
applications and the baits are less likely to be in accessible locations.
The reason for the larger magnitude of effect for cyanide bait than for
1080 relates to the amount of bait needed for a likely fatality. For
cyanide, one bait is enough to kill an adult, whereas about nine baits are
likely to be needed for 1080. This difference is even more crucial for
children, since they need less than a whole bait for cyanide, but would
need to consume the whole of a large 1080 bait before a fatal outcome is
likely.
The availability of useful antidotes is not of much assistance for public
exposures as a member of the public would not carry any antidote with
them (but a pest control operator would).

C/D
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ID

Formulation

H-CN-A13 All formulations

H-CN-A14 All formulations

Activity/risk

Potential receptors and description of exposure to cyanide and
cyanide formulations

Magnitude
of effect

How likely?

Level of
risk

Public poisoning through
consumption of cyanide
contaminated water

Direct contact with cyanide-contaminated water

Minor

Highly
improbable

A

Public poisoning through
consumption of cyanide
contaminated meat from
domestic stock

Farmed meat

Minimal

Highly
improbable

A

Minor

Highly
improbable

A

Minor

Highly
improbable

A

Minor

Highly
improbable

A

Very
unlikely

D

Very
unlikely?

D/E

It is unlikely that cyanide would reach surface water as it is not used for
aerial applications.

The likelihood of residues for cyanide are reduced in comparison to 1080
since the poison is rapidly fatal, and the issue of killing animals during
latency period does not arise.
Also, for cyanide, relatively low residues are unlikely to be of toxicological
significance—humans can metabolise small amounts without known
adverse effects.

H-CN-A15 All formulations

H-CN-A16 All formulations

H-CN-A17 All formulations

Public poisoning through
consumption of cyanide
contaminated vegetation

Vegetation and wild harvested plants

Public poisoning through
consumption of cyanide
contaminated game meat

Meat from wild animals

Public poisoning through
consumption of cyanide
contamination in milk

Milk products

Ingestion or inhalation through
occupational exposure

OCCUPATIONAL EXPOSURE

All low risk. The Agency assessment may be a lower risk than that of the
applicants.

All low risk. The Agency assessment is that there is a lower risk than for
1080 due to lack of latency effect and rapid lethality to the animal.

All low risk less than that for 1080 due to rapid lethality.

DISPOSAL OF CYANIDE WASTE
H-CN-A18 All formulations of
cyanide pellets
(feratox); and pastes
(Cyanara Ferapaste
and sodium cyanide
paste)

Workers may be exposed to cyanide and cyanide-contaminated waste
when washing down their equipment and PPE, and disposing of cyanide
waste in the field. Potential exposure pathways include inadvertent
ingestion, inhalation and dermal exposure either directly from
contaminated hands or indirectly from clothing.
Controls
Refer to H-CN-A8-A10 for controls.

Ingestion
Moderate
Inhalation
Moderate

ID

Formulation

Activity/risk

Potential receptors and description of exposure to cyanide and
cyanide formulations
Potential exposure pathways and effects
The potential exposure pathways and effects are similar to those for
occupational exposure during application of cyanide (H-CN-A8 through
A10).
Risk profile
As the risks vary significantly depending on the exposure pathway, two
risks have been assigned.
For the ingestion pathway, the likelihood of exposure to cyanide during
paste application is considered to be highly improbable (only occurring
in exceptional circumstances). However, the magnitude of any effects
could potentially be extreme (fatality and/or significant irreversible effects
reaching beyond the immediate community) and the risk is, therefore,
assessed as D (risks as low as reasonably practicable (ALARP), tolerable
subject to ongoing monitoring and control).
For the inhalation pathway, the likelihood of exposure to cyanide during
paste application is considered to be unlikely (could occur, but not
expected to occur under normal operating conditions), and the magnitude
of any effects have been assessed as minor (mild reversible short-term
effects) and the risk is, therefore, assessed as D (risks ALARP, tolerable
subject to ongoing monitoring and control).
The applicants’ assessment here does not consider the availability of
antidotes. For the occupational setting, where the nature of the poison is
known, antidote treatment for cyanide is expected to be effective.
Hence ‘extreme’ is too high.
Major at worst assuming hospitalisation was needed.
The applicants seem to indicate inhalation is a higher risk than ingestion
and perhaps this is correct. The Agency does not agree with the
applicants’ assessment that the magnitude of effect is lower for
inhalation.

Magnitude
of effect

How likely?

Level of
risk
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Table 7.10: Adverse effects ‘without 1080’: Traps
ID

Formulation

Activity/risk

Potential receptors and description of exposure to traps

Magnitude of
effect

How likely?

Level of
risk

H-T-A1

Leg-hold traps

Pest control worker injuries
experienced during setting trap
lines, checking, and killing
trapped animals

The Agency has assessed these effects and concludes that given
the small number of people involved in the industry and their
expertise, a minimal adverse effect on human health is very
unlikely.

Minimal

Very unlikely

B

H-T-A2

Leg-hold traps

Public injuries experienced
during encounters with set
traps

The Agency has assessed these effects and concludes that given
the remote chance that a member of the public would stray away
from the track and encounter a trap, a minimal adverse effect on
human health is highly improbable.

Minimal

Highly
improbable

A

H-T-A3

Kill traps

Pest control worker injuries
experienced during setting trap
lines and retrieving dead
animals

The Agency has assessed these effects and concludes that given
the small number of people involved in the industry and their
expertise, a minimal adverse effect on human health is very
unlikely.

Minimal

Very unlikely

B

H-T-A4

Kill traps

Public injuries experienced
during encounters with set
traps

The Agency has assessed these effects and concludes that given
the remote chance that a member of the public would stray away
from the track and encounter a trap, a minimal adverse effect on
human health is highly improbable.

Minimal

Highly
improbable

A

7.3 Assessment of potentially significant adverse effects (risks and costs)

7.3.3

Assessment of adverse effects (risks and costs) on the
relationship of Māori to the environment
The potential adverse effects on the relationship of Māori to the
environment have been assessed in accordance with clauses 9(b)(i) and
9(c)(iv) of the Methodology and sections 6(d) and 8 of the HSNO Act. In
addition, the Agency used the framework in the ERMA New Zealand
(2005) user guide Working with Māori under the HSNO Act 1996: A Guide
for Applicants to assess this application.
This section of the report begins by providing an overall evaluation of the
consultation undertaken by the applicants. The assessment of adverse
effects that follows differs from the other risk assessment sections in that it
looks primarily at the ‘with 1080’ scenario. As the applicants did not
differentiate between the ‘with 1080’ and ‘without 1080’ scenarios during
their consultation with Māori and subsequent assessment of effects of
significance to Māori in the application (Section 4.3 of the application),
the Agency did not have access to information that would enable an
assessment to be undertaken of the two scenarios. In addition, comments
and information received from submitters did not differentiate between the
two scenarios.
Instead, the Agency’s assessment of the adverse effects on the relationship
of Māori to the environment deals primarily with the use of 1080 in
ground-based versus aerial operations, and more holistically provides an
assessment of consultee and submitter information relating to pest
management issues generally. However, the Agency has provided an
indicative risk assessment under each adverse effect for the ‘without 1080’
scenario, assuming that the potential adverse effects would be similar to
ground-based 1080 operations in most instances.

7.3.3.1 Consultation
Introduction
Consultation with Māori occurs in order to give effect to sections 6(d) and
8 of the HSNO Act. These sections require the Authority, when exercising
functions under the HSNO Act, to specifically take into account the
relationship of Māori and their culture and traditions with their ancestral
lands, water, sites, waahi tapu, valued flora and fauna, and other taonga.
In addition, the Authority is required to take into account the principles of
the Treaty of Waitangi (Te Tiriti ō Waitangi).
Accordingly, the Authority policy on consultation with Māori requires that
consultation be undertaken by the applicant in the first instance, enabling
the effective exchange of information between applicant and iwi/hapū
group as appropriate. The purpose of consultation in this context is to lead
to the provision of information to the Authority to enable it to evaluate
risks, costs and benefits and make informed decisions in accordance with
its legal duty under the HSNO Act.
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Consultation process
In accordance with ERMA New Zealand policy, the applicants conducted
national consultation with iwi/Māori. This included preparing and
distributing the discussion document The Use of 1080 for Pest Control
(Green 2004) to iwi/Māori groups through the DoC’s Kaupapa Atawhai
Manager network, and implementing a facilitated programme of 20
consultative hui from Kaeo in the north to Dunedin in the south.
In assessing the appropriateness of the consultative effort undertaken by
the applicants, the Agency has considered the information provided in the
application (see Section 4.3 of the application), including the report by
Tuputupuwhenua Research and an independent report commissioned by
Ngā Kaihautū Tikanga Taiao (Ngā Kaihautū) to assess the consultation
process.
The Tuputupuwhenua Research report noted that the use of the
relationships developed through DoC’s Kaupapa Atawhai Manager
networks probably ensured relatively good coverage. It also noted that:
the content of the existing submissions plus the notes and minutes
of the meetings express informed and responsive comment that
closely matches the matters for consultation that might be predicted
to be raised by Māori in such a case.
However, the report commissioned by Ngā Kaihautū on consultation
identified a range of concerns as follows.
•

The turn-out to many of the hui was very low, with participants noting
that holding the hui during week days was less than ideal as people had
to take time off work to participate. They considered that holding the
hui in weekends might have meant more people would have been
available to attend. In addition, participants expressed frustration at the
lack of appropriate resourcing and advertising.

•

The participants at some of the hui felt the presentation provided by the
applicants was one-sided (ie, tending more towards the benefits of using
1080) and did not provide sufficient information of a balanced nature.

•

Participants felt the hui provided insufficient time and opportunity to
fully consider the issues, formulate thoughts and opinions, and prepare a
suitable response.

•

Although several participants thought the written information provided
at the hui was useful and clear, they considered it appeared one-sided
and was poorly disseminated before each hui.

•

There was a general frustration at the lack of resourcing for effective
participation, with some participants noting that the process posed
significant pressure (particularly in terms of time) on already busy and
under-resourced people.

The Ngā Kaihautū report also noted that the recording option used (ie, the
appointment of recorders selected from within the participants at each hui)
was inadequate. The report considered that the use of one recorder
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(independent from the applicants) for all hui, with a high level of
proficiency in te reo Māori, would have more usefully captured the essence
of the feedback. The Tuputupuwhenua Research report noted that “hui
were held in several regional and iwi areas for which no records or minutes
were able to be obtained” (Section 4.3, p 411 of the application). In
particular, there were no written records provided from the Whanganui and
Northland regions, both of which have traditionally been areas where
interest in 1080 is high.
Several submitters commented on the consultation process, noting
inadequacies. One example is from the Huakina Development Trust,
which considered that:
[the] aim of consultation should not be for iwi to gain shared
control on decisions already made by Crown agents in order to gain
support. Rather the focus should be first finding the best options
for possum eradication projects and settling for the right decision
that will achieve the outcome with no impacts on other forms of
life or sustenance of the immediate communities.
Ngāti Kahungunu Iwi Incorporated considered that “the consultation
process … was deficient in that the process was more in the realm of an
information release than true and effective consultation”.
Assessment
The Agency notes, with reference to the ERMA New Zealand (2005) user
guide Working with Māori under the HSNO Act 1996: A Guide for
Applicants, that the overall aims of good consultation are to:
•

provide easily understood information about the proposed application

•

obtain the necessary information and understanding of Māori
perspectives and views as they relate to specific issues associated with
the application

•

discuss, where issues are raised by those consulted, ways of minimising,
mitigating or remedying any potential adverse effects and enhancing any
potential beneficial effects.

The Agency, after assessing all the available consultation information,
considers that the applicants were only partially successful in meeting the
above aims. Though the discussion document provided good, clear and
useful information, its dissemination and the provision of sufficient, wellrecorded opportunities for effective discussion were limited. In addition,
the available information from the applicants provides little or no
indication that consultees were given the opportunity to discuss, with the
applicants, options for minimising, mitigating or remedying any potential
adverse effects. The Agency would normally consider consultation of this
kind to lead to suggestions or provisions reflecting this discussion to be
part of the final application.
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7.3.3.2 Tikanga and mātauranga Māori
Introduction
Mātauranga Māori is essentially a system of knowledge and understanding
about Māori beliefs relating to creation and the relationships between
entities. It is developed, like any other body of knowledge, through
experience. The primary mechanism for organising this knowledge and a
key determinant of the relationships between entities is whakapapa—the
genealogical descent of all things. Literally whakapapa means ‘to lay one
thing upon another’ as, for example, to lay one generation upon another
(Barlow 1996). It is this relationship or whakapapa that determines the
way people behave in the context of their environmental ethical practices.
Tikanga is a set of ethics expressed as customs and traditions handed down
through generations. These customs and traditions have been developed as
a result of experience and are accepted as appropriate ways or methods of
fulfilling certain objectives and goals. They are the rules or social
constructs put in place to ensure the relationships between entities,
described through whakapapa, are maintained and managed in appropriate
ways. Any decision or practice that is in conflict with tikanga jeopardises
relationships and carries with it consequences that must be managed.
Adverse effects
Māori consultees and submitters have contested that the application of
toxins into the environment, and specifically to Papatūānuku, the
primordial mother who continues to provide sustenance to all living things,
is in conflict with tikanga. In particular submitters noted that the relatively
uncontrolled aerial application of 1080 posed the risk of adverse effect to
surrounding entities (including plants, birds, invertebrates and water
bodies), disrupting their spiritual value and integrity. A consultee from
Ngāi Tuhoe considered that “to drop poison willingly is like an act of
degrading Tane Mahuta”. More practically, people noted that the
application of toxins like 1080 directly to the land was akin to poisoning a
highly regarded ancestor.
On discussing the use of 1080 aerially at the ERMA New Zealand Māori
National Network 1080 Generic Issues hui, attendees (herein after referred
to as ‘hui participants’) noted the denigration of Papatūānuku brought
about by the increased scale of death and rotting carcasses left on the
whenua (land). Further to this, participants noted the important traditional
practice of burying the afterbirth or ‘whenua’ (named purposefully) of a
child back in the land feeling that not only had the land been
compromised, but indeed the whole practice itself.
The importance of the relationships between entities, as described in
whakapapa, is at the very heart of iwi/Māori identity. For example
according to mātauranga Māori the children of Tane Mahuta are tuakana
(elder relations) to humans, deserving the utmost respect and fulfilment of
appropriate obligation. Consultees, submitters and hui participants
acknowledged this, with some considering that the aerial application of
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1080 was in direct conflict with tikanga and mātauranga Māori, disrupting
the protocols for managing the relationships between generations and
between species.
Assessment
The Agency acknowledges the strength of feeling expressed by both
consultees and submitters with regard to the adverse effect, from the use of
1080, to tikanga and mātauranga Māori. This concern applies primarily to
the aerial use of 1080 with parties noting that ground-control methods did
not place the same risk to the balance and appropriate management of
relationships described through whakapapa and tikanga. In addition, the
Agency notes that this concern was expressed not only by those opposed to
the use of 1080, but also by those who supported its ongoing use.
From the information available, the Agency considers the risks posed by
1080 ground-control operations to be insignificant.
With regard to the aerial distribution of 1080 the Agency concludes that a
moderate adverse effect to tikanga and mātauranga Māori is likely within
existing controls given the very nature of this means of application. This
also takes into account that aerial operations are localised and undertaken
at infrequent time intervals. The associated level of adverse effect is E.
In terms of the ‘without 1080’ scenario, the Agency considers that the risks
posed by the use of cyanide and trapping will be similar to 1080 groundcontrol operations. Therefore, the risks posed are likely to be insignificant.
7.3.3.3 Kaitiakitanga
Introduction
The role of Māori as kaitiaki has been formally recognised in legislation
(Resource Management Act 1991) as guardians and/or stewards of New
Zealand’s natural resources. However, for iwi/Māori the responsibility is
much greater and involves an acceptance of the duties and obligations
inherited from their tūpuna over the realms of the atua in accordance with
tikanga Māori. This also denotes a forward-looking approach—where as
the tūpuna managed the resources for the sustenance of future generations,
the present generation of kaitiaki must similarly ensure future generations
are suitably provided for both physically and spiritually.
A key responsibility of kaitiakitanga is the maintenance and enhancement
of mauri. Mauri has been variously defined as the active life-giving
principle and as such is a form of energy that generates, regenerates and
upholds creation. It is the responsibility of iwi and hapū, in their tribal
regions, to exercise kaitiakitanga to protect the mauri of natural resources
to ensure their sustainability and availability for generations to come.
Tapu relates to the sacred quality afforded by the atua or gods (through the
relationship of all things to the atua), and is linked to ensuring healthy
practices and social regulation intended to protect mauri and mana (Barlow
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1996). Māori believe that any imbalance to mauri and tapu may cause
adverse effects to the physical and spiritual health of the affected
organisms or ecosystems, including Māori themselves.
Understanding the whakapapa relationships of the natural world and the
dynamics of mauri and tapu, are critical to the success of kaitiaki in their
role. When the mauri becomes depleted it is possible to revive it given
suitable time and conditions. This usually includes using various
traditional mechanisms such as rāhui (placing restrictions on specific areas
or species), tapu and appropriate ritual ceremony.
Disruption to kaitiakitanga role
Consultees and submitters noted that the processes and systems in place
for the use and management of 1080 disempowered kaitiaki, with one
submitter noting, when referring to the continued use of 1080, that “Māori
will be unable to meet their kaitiaki responsibilities to the environment”.
Fulfilling the role of kaitiakitanga is a proactive responsibility, but
iwi/Māori groups and individuals felt that they were continually placed in
a reactionary position by the sometimes disingenuous and belated
consultative efforts of those planning to use 1080.
There was a level of frustration noted about the lack of value or
recognition given to mātauranga and tikanga Māori, including in relation
to traditional pest management strategies. Consultees, submitters and hui
participants considered that as kaitiaki they had a responsibility to be
actively involved in the management of pest species, and should be given a
real opportunity to participate in control programmes. This included the
recognition that iwi and hapū operate within their own tribal regions,
requiring flexibility in the system to enable a region-specific approach to
pest management. In practice this would mean empowering iwi groups
and regional authorities to work together to make region-specific decisions
on the pest management tools and programmes used.
A key outcome of kaitiakitanga is the intergenerational protection and
enhancement of natural resources. Much of the concern and frustration
expressed by submitters and hui participants reflects the position they find
themselves in having to make a decision about the use or otherwise of
1080. They contest that their role as kaitiaki requires the consideration of
a more strategic level of management of the natural resources within their
rohe (region), past, present and future, rather than issue-by-issue
consultation. In other words, to achieve the role and responsibilities
inherent in kaitiakitanga, kaitiaki themselves need to be integral in the
overall environmental management decisions made within their rohe.
Depletion of mauri
The potential for adverse (perhaps cumulative) effects to the mauri of
native and valued species, ecosystems and waterways caused by the longterm use of 1080 remains unknown, placing increased pressure on kaitiaki
in terms of their ability to continue to oversee the natural resources within
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their region. One submitter noted “the cultural offense caused to the mauri
of Māori when the children of Tane are subjected to this desecration”.
As noted in the section above, identity for Māori is inextricably linked to
the natural resources within their tribal regions. More than just resources,
they are ancestors who remain to provide guidance and sustenance to their
people. This is recited continually through the use of whakapapa and
whakatauki to introduce one’s self such as:
Ko Taupiri te maunga, ko Waikato te awa, ko Tainui te iwi.
Ko Tongariro te maunga, ko Taupo te moana, ko Tūwharetoa te
iwi.
Ko Ruapehu te maunga, ko Whanganui te awa, ko Te Atihaunui-āpāpārangi te iwi.
It, therefore, follows that for iwi/Māori, identity and mana are
compromised when the mauri of these important ancestors is
compromised.
The ERMA New Zealand (2004) protocol Incorporating Māori
Perspectives in Part V Decision Making notes that mauri is unable to
protect itself against unnatural changes to the environment, although it
does have the ability to mend and heal given the appropriate time and
conditions. Hui participants identified the need for iwi/Māori to work
closely with pest management agencies on the development of Mauri
Restoration Plans to manage the short-, medium- and long-term effects of
the implementation of pest management strategies on the mauri of taonga
species and ecosystems. Once again, these plans would be iwi-specific,
and therefore region-specific, recognising that a ‘one size fits all’ approach
to decision making and policy development does not adequately provide
for a kaitiakitanga approach that reflects the significance of regional
taonga.
Compromising taonga
When referring to non-target effects, particularly strong concerns were
raised with regard to the effect of the aerial distribution of 1080 on a range
of taonga species, including native and valued birds, invertebrates, plants
and freshwater taonga such as koura, tuna and puha. A key overall
outcome of kaitiakitanga is the protection and enhancement of taonga (of
which mauri is central as noted above). For example, Te Rūnanga o Ngāi
Tahu describe their tribal vision as one of “enhancing the biodiversity of
our native forests, so as to re-establish flourishing, fully functional native
ecosystems, and thus our relationship to such ecosystems”. Several
consultees and submitters noted that any level of adverse effect on taonga
species was unacceptable, particularly given that the repair and restoration
of such effects is likely to be intergenerational. Hui participants
considered that to leave taonga in a less than healthy state was a failure in
their role and responsibility as kaitiaki.
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In addition, the contamination of waterways, particularly through the aerial
distribution of 1080, was of significant concern to consultees, submitters
and hui participants. The Tuwharetoa Māori Trust Board in its submission
noted that “as kaitiaki and owners of substantial water based resources the
impacts of 1080 to our waterways is of high importance”. The concern
about the contamination of waterways was not limited to 1080 baits being
directly (albeit inadvertently) applied to water. Although this is perceived
to significantly deplete the mauri of such waterways, the submission from
the Taheke Hapu Resource Management Roopu contested that this concern
also applied to the potential for poisoned animal carcasses to be in and
around waterways.
As outlined in the section on mauri above, the natural resources within
each rohe are considered taonga and an integral part of the identity of iwi,
hapū and whānau groups. Waterways are particularly significant in this
regard as water holds important properties within a mātauranga Māori
context. For example, many iwi and hapū groups have waterways within
their rohe that are tapu because of their inherent spiritual and other
qualities. Information about the use and value of such resources is not
widely available beyond the iwi or hapū group, and protection of those
inherent qualities is of utmost importance to the overall health and
wellbeing of the group. A well-known example of this is reflected in the
following Whanganui whakatauki:
Mai i te kahui maunga ki Tangaroa, ko au te awa, ko te awa ko au.
(From the mountains to the sea, I am the river and the river is me.)
With this information in mind, hui participants expressed strong and
heartfelt concern about the contamination of such waterways by the aerial
distribution of 1080. They feared the loss of those spiritual and other
qualities held within these taonga, and the subsequent compromise of the
future health and wellbeing of the people.
Lack of taonga research
Consultees and submitters were concerned about the lack of information or
research about the effects (particularly long-term effects) of 1080 on native
or other taonga species and people. They considered there was a paucity
of information on the uptake of 1080 in native and valued plants or
culturally significant animal species. Hui participants noted that although
the discussion document provided by the applicants during the consultation
round included a significant amount of useful information, it did serve to
highlight continued gaps in research knowledge, particularly with regard to
issues of specific concern to Māori.
Both consultees and submitters felt there was a general need for more
research to address Māori concerns, particularly research based on
mātauranga Māori and complemented with Western science methodology,
to ensure that the future use of 1080 would not compromise taonga species
or people. Te Mana Taiao Charitable Trust was concerned that:
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in the 40 odd years since its introduction there is still no research
into the effects of 1080 on many at-risk native species. Our main
concern is the impact on native birds and fisheries, and that a
further 40 years could pass without that research being undertaken.
Submitters and hui participants also noted that such research should
include an investigation of impacts on those less visible taonga, such as
invertebrates, whose role in ecosystems and the overall health and
wellbeing of the forest cannot be underestimated.
In addition, like other submitters, iwi/Māori groups were supportive of
increased efforts to find effective alternatives to 1080. In particular,
consultees and submitters understood that research investigating other
methods for possum control and/or eradication were being undertaken, but
wondered about the resource allocation to this research given its urgency
from a Māori perspective. From a kaitiakitanga perspective, there is
general concern that the potential adverse effects of 1080 (primarily when
aerially applied) will require long-term repair and restoration. Again, this
situation would represent a failure on the behalf of kaitiaki because they
leave behind taonga in a less healthy state for future generations.
Compounding this issue, hui participants also noted the difficulty of
accessing existing research information. This difficulty applied both to the
availability of the information itself, and to the language in which it is
provided. Te Rūnanga o Ngāi Tahu again noted that “in our experience,
the language used in technical reports often lends to uncertainty and
ambiguity, and makes assessing risk difficult”. Many of the research
papers available are not provided in a form palatable to the general public
and do not highlight issues of significance to Māori. Participants felt that
this contributed further to the disempowerment of kaitiaki Māori in the
ongoing management of their taonga, by marginalising their ability to
make informed decisions.
Insufficient monitoring
Finally, most iwi/Māori submitters noted the importance of monitoring,
before and after 1080 aerial operations. The submission by Taheke Hapu
Resource Management Roopu expressed concern at the apparent “lack of
independent monitoring reports following 1080 drops”. Te Rūnanga o
Ngāi Tahu noted that:
monitoring of effects on non-target species, particularly in terms of
long-term and cumulative effects, has often been inadequate. …
while we consistently request monitoring of 1080 programs, such
monitoring is not often undertaken due to cost, and because similar
studies have been undertaken elsewhere.
Te Rūnanga o Kaikoura went on to note that they “don’t believe
[monitoring] is taken seriously enough in this country”.
As well as highlighting the issue, submitters were keen to work closely
with pest management agencies in the development and undertaking of

Evaluation and Review Report: Reassessment of 1080 (HRE05002)

153

7.3 Assessment of potentially significant adverse effects (risks and costs)

monitoring activities. Many groups saw this as an important opportunity
for iwi/Māori to become more involved and better informed, with the
possibility of working together to develop and use cultural monitoring
tools. Again, Te Rūnanga o Ngāi Tahu identified that “a long-term
outcome of investing in such monitoring may be the creation of a pool of
skilled iwi monitors that are providing a reliable source of useful
information to the wider community”.
Several submitters also suggested the value of utilising more formal forms
of monitoring agreement between users and iwi/Māori groups to measure
cultural impacts over time. Ngāti Kahungunu Iwi Incorporated suggested
the “engagement of hapū by contractors employed by vector agencies, to
carry out Cultural Impact Assessments within hapū specific areas”,
particularly in relation to the aerial distribution of 1080.
The overall conclusion by submitters who raised monitoring as an issue
was that: more was required as a priority to clarify areas of uncertainty
(particularly relating to non-target effects); iwi and hapū members needed
to be involved in setting up and operating monitoring operations; and
formal mechanisms outlining monitoring requirements and outcomes
needed to be developed and implemented as a requirement for all aerial
operations (eg, cultural impact assessments and other cultural monitoring
tools).
Assessment
The Agency acknowledges the issues and concerns raised by consultees,
submitters and hui participants in relation to the potential for adverse
effect from the use of 1080 (particularly aerially) on the ability of
iwi/Māori to continue effectively in their role as kaitiaki. As noted above,
this concern cuts to the very core of iwi/Māori identity both now and for
future generations. In addition, the Agency recognises there are significant
research gaps and areas of uncertainty with regard to potential adverse
effects on taonga (including the physical and spiritual health and wellbeing
of native and valued species and waterways). This lack of information
makes fulfilling the role of kaitiakitanga more difficult, particularly given
the concerns for the intergenerational costs (including, but not limited to,
financial cost) involved in protecting taonga.
Having considered all the available information (including the relevant
information from other sections of this report) the Agency considers the
risks posed to kaitiakitanga by 1080 ground-control operations to be
insignificant.
With regard to the aerial distribution of 1080, the Agency considers a
moderate adverse effect to kaitiakitanga is likely within existing controls.
The associated level of risk is E.
However, the Agency considers there are real opportunities to empower
iwi/Māori if vector management agencies were to work more closely with
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iwi/Māori groups at a regional level to mitigate, minimise or remediate
adverse effects by jointly developing:
•

culturally appropriate pest management strategies that may incorporate
traditional pest management initiatives

•

mauri restoration plans and cultural monitoring tools.

The Agency also agrees with the concerns raised with regard to the lack of
impact research, particularly in relation to native and valued species and
highlighting Māori-specific interests. There is significant scope for further
research of this kind that utilises both mātauranga Māori and Western
science. The development of more meaningful relationships between the
applicant agencies and iwi/Māori (particularly at a regional level) would
ensure better and more useful involvement in the development of research
priorities as well as in undertaking research.
In terms of the ‘without 1080’ scenario, the Agency considers that native
(particularly ground-based) bird and other valued species are more prone
to being poisoned by cyanide or caught in traps. However, the potential
for exposure of this kind is unlikely to be significantly greater than is
currently experienced given the limited use (in terms of area and cost) of
these modes of control. Therefore, a minor effect is considered to be
highly improbable with an associated level of effect of A. The net effect
is considered minimal.
Over and above the metaphysical effects, kaitiaki are also concerned with
potentially adverse biophysical effects to native or valued species or
ecosystems. These physical effects are assessed in section 7.3.1.
7.3.3.4 Taha hauora
Introduction
The ERMA New Zealand (2004) protocol Incorporating Māori
Perspectives in Part V Decision Making describes health and wellbeing,
with regard to outcomes of significance to Māori as, the protection and
enhancement of:
•

taha wairua: the spiritual health and wellbeing obtained through balance
with nature and the protection of mauri

•

taha whanaunga: the responsibility and capacity to belong, care for and
share in the collective

•

taha hinengaro: mental health and wellbeing and the capacity to
communicate, think and feel

•

taha tinanga: physical health and wellbeing.

On considering the potential for adverse effect to the health and wellbeing
of Māori from the use of 1080, the Agency recognises the holistic nature
of hauora. The following issues are discussed in terms of the adverse
effects raised with specific reference to iwi/Māori. More general physical
health effects are addressed in section 7.3.2.
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Contamination of water
Protecting the productivity and life-sustaining quality of water is a key
concern for iwi/Māori and several submitters and hui participants
identified that the aerial distribution of 1080 posed significant risk to this
outcome. Of particular importance nationally, water quality and
management issues have been highlighted through a range of government
and community-based initiatives, heightening the awareness among
iwi/Māori of the importance of this issue.
Hui participants noted the lack of research or monitoring on the impact of
1080 on waterways (either directly or through poisoned animal carcasses)
for those reliant on freshwater from these sources in rural and/or remote
regions. Hui participants acknowledged the work done by the Ministry for
the Environment on the development of cultural health indicators, but
noted that the use of such indicators was generally not acknowledged or
given priority by relevant agencies.
Compromising rongoa
Submitters expressed concern about the potential for adverse effects on
plant species used in the traditional healing practice of rongoa. Ngāti
Kahungunu Iwi Incorporated summarised the importance of rongoa noting
that “the use of indigenous plants for rongoa (medicinal) reasons is a
practice handed down from our tupuna”. They went on to note that “their
efficacy, healing power and survival after 1080 aerial applications have not
been well researched”.
Hui participants also expressed similar concerns, with anecdotal comments
identifying that the healing properties within specific rongoa species were
altered following an aerial application of 1080. In its submission, Te
Rapana Trust (a provider of traditional rongoa services) referred to
research undertaken by Ogilvie et al (2006) investigating the uptake of
1080 in plants. Although the plants involved in the research, namely
pikopiko (Asplenium bulbiferum) and karamuramu (Coprosma robusta) are
not species routinely used in rongoa, very low levels of 1080 was detected
in karamuramu up to 28 days after treatment. The Trust expressed
significant concern at this result, noting the need for further collaborative
research by scientists working with Māori healers.
These concerns were not limited to terrestrial plants, but included several
aquatic species that remain important to rongoa practitioners (eg, certain
types of algae taken from streams are used in the treatment of boils or
sores). The knowledge of rongoa specialists and practitioners is held in
high regard, including in terms of its protection, which highlights the
importance of ensuring research undertaken on the impacts of 1080 on
native and valued species involves iwi/Māori from the outset.
Contaminated wild foods
Concern was raised about the contamination of wild foods by the aerial
distribution of 1080, particularly its long-term use and potential for
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cumulative effects on the food chain. Wild pigs and deer, freshwater
fisheries and plants such as puha and edible fungi still provide the
mainstay of food resources for several iwi/hapū groups, particularly in
rural regions.
A key concern related to the contamination of mahinga kai (traditional
food-gathering areas) through aerial 1080 operations and its subsequent
adverse effect on the ability of iwi, hapū and whānau to manaaki (show
respect or kindness to) their manuhiri (visitors). Manaakitanga, like
kaitiakitanga, is a critical component of an iwi and hapū identity that
continues to be relevant today as a contributing factor in the maintenance
of mana. Any compromise in the ability of iwi and hapū groups to collect
kai to sustain their people or their manuhiri has consequential effects on
the wellbeing of those people.
Submitters and hui participants again identified the need for ongoing
research in this area, particularly with a Māori-specific focus.
Assessment
The Agency acknowledges the issues and concerns raised by consultees,
submitters and hui participants in relation to the potential for adverse
effects from the use of 1080 on the hauora or health and wellbeing of
iwi/Māori. The Agency also recognises that health and wellbeing effects,
for iwi/Māori are not limited to physical health effects, incorporating a
more holistic approach.
Having considered all the available information (including the relevant
information from other sections of this report) the Agency considers the
risks posed to taha hauora by 1080 ground-control operations to be
insignificant.
With regard to the aerial distribution of 1080, the Agency concludes a
moderate adverse effect to taha hauora is very unlikely given current
controls. The associated level of risk is D.
In terms of the ‘without 1080’ scenario, the Agency considers the risks
posed are similar to 1080 ground-control operations, so are insignificant.
7.3.3.5 Taha ōhanga
Introduction
The ERMA New Zealand (2004) protocol Incorporating Māori
Perspectives in Part V Decision Making describes economic development
outcomes of significance to Māori. They include the ongoing capacity and
capability of Māori to develop economically and the ongoing participation
of Māori in the generation of economic benefit.
The following issues were raised by consultees, submitters and hui
participants in relation to these outcomes, with particular reference to the
adverse effects posed by the aerial distribution of 1080.
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Culturally economic resources
Iwi/Māori groups have become more involved in the ecotourism industry,
with hui participants noting that both the existence of possums and the use
of 1080 (especially aerially) jeopardised those economic opportunities as
both had destructive impacts on the forest ecosystem. In addition, with
reference to the responsibilities of manaakitanga outlined above, hui
participants noted that taking manuhiri into an area contaminated by toxins
such as 1080 would be a significant expression of whakahihi (height of
rudeness).
Beyond ecotourism opportunities, submitters and hui participants
considered the more fundamental issue that both native resources (birds,
freshwater fisheries and plants) and exotic valued species (eg, deer and
pig) held inherent economic importance for iwi/Māori, particularly in rural
and remote regions. One submitter noted that “deer and pig form a
tradition … which is part of our culture and way of life”. Another
acknowledged the importance of deer and pigs as a food source for many
groups around the country. Iwi, hapū and whānau continue to take
advantage of these resources, and their continued ability to do so is
important for maintaining and sustaining their people.
Freshwater fisheries is also an increasingly controversial industry and
submitters and hui participants expressed concern that the uncertainty
surrounding the impact of 1080 (through aerial distribution) on native and
valued freshwater species added further pressures. Several submitters
noted the importance of this resource to the future economic sustainability
of hapū and whānau groups, expressing concern that the contamination of
water during aerial operations was a significant threat to this developing
industry.
Possum products industry
There was also a clear feeling that because of the pest management regime
in practice, iwi/Māori were missing valuable economic opportunities in the
possum products industry (including possum meat). Though significant
infrastructural development and resource would be required, consultees,
submitters and hui participants did not believe that sufficient investigation
had been undertaken into the viability of this option, particularly given the
growing resource requirement for 1080 possum control.
In addition, some submitters raised concerns that employment
opportunities for iwi/Māori communities were not being utilised in
trapping or ground-based operations. A few hui participants noted that
members of their hapū were employed in seasonal ground-based
operations, and they saw this as a more viable option in the future if
greater priority was given to ground-based operations over aerial
distribution.
These issues are further addressed in a more general sense in section 7.3.6
of this report.
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Agricultural burden
Submitters expressed a good understanding of the importance of the
agricultural industry to both iwi/Māori communities (as significant
benefactors in the pastoral sector) and the New Zealand economy
generally. However, they went on to note that the aggressive use of 1080
simply compounded the detrimental effects of farming practices on the
environment. It was further noted that the distribution of agricultural
benefits was skewed because it did not fully recognise the
intergenerational burden carried by iwi/Māori as kaitiaki in relation to
dealing with the negative cultural impacts of the use of 1080.
In addition, several submitters raised a concern that 1080 was being
applied aerially over privately held land, the landowners of which had not
agreed to the application. This was primarily raised in the context of
private land that sat adjacent to areas of vast forest plantations, native bush
and farm land. They noted that there was often insufficient notification of
neighbouring operations, or recognition of these concerns by operators and
regional authorities.
Assessment
The Agency acknowledges the issues and concerns raised by consultees,
submitters and hui participants in relation to the potential for adverse
effects from the use of 1080 on the taha ōhanga or economic development
potential of iwi/Māori.
Having considered all the available information (including the relevant
information from the market economy and society and communities
sections of this report) the Agency considers the risks posed to taha ōhanga
by 1080 ground-control operations to be insignificant.
With regard to the aerial distribution of 1080, the Agency concludes a
minimal adverse effect to taha ōhanga is unlikely within existing controls.
The associated level of risk is C.
In terms of the ‘without 1080’ scenario, the Agency considers the risks
posed are similar to those for 1080 ground-control operations, so are also
insignificant.
7.3.4

Assessment of adverse effects (risks and costs) with regard to
the principles of the Treaty of Waitangi (Te Tiriti ō Waitangi)
No single point of reference defines the principles of the Treaty of
Waitangi (Te Tiriti ō Waitangi). They are constantly evolving as the
Treaty is applied to particular issues and new situations. Neither the courts
nor the Waitangi Tribunal has produced a definitive list of Treaty
principles, although there is broad-ranging recognition of the value of
using the principles as a reference point rather than using the terms of the
Treaty.
In the Broadcasting Assets case (1994) the Privy Council considered that:
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the principles are the underlying mutual obligations and
responsibilities which the Treaty placed on the parties. They
reflected the intention of the Treaty as a whole and included, but
were not confined to, the express terms of the Treaty.
Lord Woolf of the Privy Council went on to add that:
with the passage of time, the principles which underlie the Treaty
have become much more important than its precise terms.
For assessing the potential adverse effects in this report, the Treaty–related
issues raised by the applicants, consultees, submitters and hui participants
are discussed with reference to the principles of partnership, protection and
participation. These principles have been referred to in a broad range of
contexts and are well established in Treaty jurisprudence.
7.3.4.1 Partnership
Introduction
Both the courts and Waitangi Tribunal frequently refer to the concept of
partnership to describe the relationship between the Crown and Māori.
Partnership has usefully been regarded as a key overarching tenet from
which other key principles have been derived. The Court of Appeal has
referred to the Treaty relationship as akin to a partnership, emphasising a
duty on the parties to act reasonably, honourably and in good faith. The
Waitangi Tribunal has gone further to emphasise the equal status of Treaty
partners, and the need for accountability and compromise in the
relationship (Te Puni Kōkiri 2001).
Māori have a relationship that is inextricably intertwined with the
environment, spanning centuries of observation and experience from
which a distinctive body of knowledge and cultural practice has developed.
This experience is valuable, alongside that of Western scientific
knowledge and experience, for the development of innovative tools and
processes for ensuring that the mauri (life force) of the environment is
maintained and improved. Iwi/Māori contest that that partnership in this
context would be of benefit to New Zealand as a whole.
Māori have consistently indicated, through a range of fora, the following
reasons for seeking recognition of cultural values and practices in relation
to the management of the environment.
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•

The conviction that their cultural practices have a very strong
sustainable-environment basis that would enhance the management
process.

•

An obligation, as kaitiaki, to protect and enhance the natural world.

•

The belief that spirituality is integral to the connection between people
and the environment.

•

The confidence that from traditional foundations and experience there is
significant opportunity and innovative potential.

Evaluation and Review Report: Reassessment of 1080 (HRE05002)

7.3 Assessment of potentially significant adverse effects (risks and costs)

Discussion
Submitters and hui participants considered that as Treaty partners they
have a mandate to participate, at a governance level, in the overall
protection and enhancement of New Zealand’s unique environment. An
important part of this uniqueness is based around the cultural history and
context within which our environment and native species exist. Managing
and maintaining New Zealand’s native biodiversity extends to ensuring the
rich cultural context that surrounds it can flourish now and for the benefit
of future generations.
Several consultees and submitters expressed frustration about their
interactions with local and central government agencies and other pest
management organisations in relation to the use and management of 1080,
considering that their engagement had been significantly less than in ‘good
faith’. Many felt their input was not valued or recognised as legitimate, in
spite of the significant efforts made by some groups to be actively
involved in decision making and operational processes.
Assessment
The Agency agrees with the conclusion by consultees and submitters, that
government and non-government agencies need to be more proactive in
their engagement with iwi/Māori, particularly with regard to the process
for decision making and the decision making itself. The Agency notes the
existence of some successful relationship or co-management arrangements
that have produced significant beneficial outcomes in terms of enhancing
the role of iwi/Māori as kaitiaki and leading to mutually beneficial pest
and environmental management outcomes. Though not common, the
Agency considers that such relationships and co-management
arrangements provide a sound basis for future development and working
relationships.
The Agency recognises that the ability to influence this kind of activity is
limited within the bounds of the HSNO Act. However, the Agency
suggests the applicants be encouraged to review their practice with regard
to the involvement of iwi/Māori in the future use of 1080 (particularly
aerially), and pest management issues generally.
7.3.4.2 Participation
Introduction
Partnership reflects the governance relationship established by the Treaty
of Waitangi. Participation refers to the ability of Māori to be integrally
involved in the decision making and activities of relevance and importance
to them. The Waitangi Tribunal noted in Ngāwhā Geothermal Resources
Report (1993, pp 101 and 102), that if Māori Treaty rights are to be
fulfilled, then:
before any decisions are made by the Crown or those exercising
statutory authority on matters which impinge upon the
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rangatiratanga of a tribe or hapū over their taonga, it is essential
that full discussion with Māori take place.
Discussion
Several submitters and hui participants considered the effective
participation of iwi/Māori critical to the overall use and management of
1080, and noted that to date the level of participation had been minimal
and highly inconsistent. Te Rūnanga o Kaikoura noted that as kaitiaki in
their region they have a “vested interest, it is our home, it is where our
bones are” so getting the management of pests right was vitally important
to them. They went on to consider that “priorities and operations cannot
be determined by people who do not have a vested interest in a place”.
Concern was also expressed in terms of both the consultative efforts of the
applicants to this reassessment, and the consultation processes
administered by territorial authorities and pest management agencies when
planning to undertake aerial 1080 operations. In addition, hui participants
and one submitter noted the importance of ensuring that this engagement
was not limited to iwi authorities but included hapū groups and/or Māori
landowners.
On considering mechanisms for more effective participation, several
submitters noted that they should enable the identification of cultural
associations with particular places including mahinga kai, taonga species,
waahi tapu sites or important waterways. In addition, iwi/Māori groups
involved in iwi-funded species or ecosystems recovery work should be
better placed to have those areas identified as priorities in pest
management programmes.
As well as participation in early consultation and management discussions
relating to the use of 1080 (particularly aerially), several submitters and
hui participants suggested the contracting of iwi/hapū to complete cultural
impact assessments. Such assessments would provide the necessary
information noted above about important sites, species and priority areas,
as well as outlining possible measures to mitigate, minimise or remedy any
potential adverse effects. Because such effects are going to be highly
region specific, cultural impact assessments are a practical tool for
assessing individual target sites in terms of cultural values, interests and
use, including outlining ways to ensure that such values are not adversely
affected. In addition, cultural impact assessments can facilitate whānau,
hapū and rūnanga participation in the overall use and management process.
Assessment
A clear and comprehensive message from consultees, submitters and hui
participants was disappointment in current practice and the desire to be
more involved in the operational management and monitoring of 1080
operations. The Te Mana Taiao Charitable Trust summed up the concerns
expressed by many that:
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the history of both applicants demonstrates a failure to involve iwi
at an early stage of planning, a failure to give sufficient weight to
iwi concerns and a failure to tailor their pest control programmes to
address those concerns. The effect of the failure to involve Māori
in 1080 planning has been to further alienate Māori from their
traditional forests, native birdlife and other taonga. It has
undermined our relationship with our taonga and further reinforced
feelings of dispossession and alienation.
Te Rūnanga o Ngāi Tahu noted that such provisions should enable
“kaitiaki rūnanga to participate in 1080 use and management, specifically
the setting of priorities, design of operations, the identification of ‘no go’
areas, and monitoring”. Ngāti Kahungunu Iwi Incorporated expressed a
similar view, noting that “the Authority can set the framework and
protocols for 1080 around which vector agencies can work, but the
operational side needs an increased level of engagement with Māori”.
Again, cultural impact assessments were strongly suggested as a means of
achieving maximum and mutual benefit.
The Ministry of Agriculture and Forestry’s submission endorsed the
suggestion that strengthening the management participation of iwi could
allay some Māori concerns about the effects of 1080 on resources
important to them, including rongoa, and suggested that where iwi have
expressed such a desire to participate, consideration could be given to
making this involvement a requirement of use.
The Agency agrees with these suggestions and notes that they apply
particularly with regard to aerial 1080 operations. It is noted that some
level of consultative requirement exists within the permissions process
and/or standard operating procedures, but that in some cases these
requirements are insufficient to enable effective participation or to
minimise risks to outcomes of significance to Māori as identified in this
report. In addition, the Agency has noted (section 6) that inconsistencies
also exist in the treatment of aerial 1080 application under the RMA. In
some regions, it is classified as a permitted activity, in others a
discretionary activity requiring a resource consent.
To achieve consistency in approach to ensuring the participation of Māori
in 1080 decision making and management, the Agency proposes the
consideration of additional controls requiring users to consult with the
relevant mana whenua groups with the goal of seeking to minimise,
mitigate or remedying identified cultural risk (see section 8.2).
7.3.4.3 Protection
Introduction
The Crown’s duty of active protection is a central Treaty of Waitangi
principle that was first raised by the Waitangi Tribunal and then affirmed
by the Court of Appeal in the 1987 Lands’ case and encompasses the
Crown’s obligation to take positive steps to ensure Māori interests are
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protected (Te Puni Kōkiri 2001). The Court of Appeal noted that “the duty
of the Crown is not merely passive but extends to active protection of
Māori people in the use of their lands and waters to the fullest extent
practicable”.
In the Waitangi Tribunal’s Ngāwhaā Geothermal Resources Report
(1993), the Tribunal noted that “the duty of active protection applies to all
interests guaranteed to Māori under article 2 of the Treaty. It went on to
consider several important elements including the need to ensure:
the degree of protection to be given to Māori resources will depend
upon the nature and value of the resources. In the case of a very
highly valued rare and irreplaceable taonga of great spiritual and
physical importance to Māori, the Crown is under an obligation to
ensure its protection.
The Tribunal also noted in the same case that the Crown cannot avoid its
Treaty duty of active protection by delegation to local authorities or other
bodies (whether under legislative provisions or otherwise).
Discussion
The ability of iwi/Māori to perform their intergenerational responsibilities
as kaitiaki in protecting the environment, was the central theme of
consultees, submitters and hui participants. In terms of the principle of
active protection this not only applies to protecting species or natural
resources generally, but also to protecting iwi/Māori culture and practice
with regard to these species and resources.
Submitters supporting and opposing the continued use of 1080
(particularly aerially), noted concern about the lack of research and
information on the potential effects to native or valued species, waterways
and ecosystems. As noted in section 7.3.3, submitters and hui participants
considered that the involvement of Māori in the prioritisation and
development of research programmes was critical to ensure that taonga
were appropriately protected for future generations.
Ngāti Kahungunu Iwi Incorporated noted the importance of iwi inclusion
in these discussions and decisions, and considered in its submission that
past practices had led to substantial damage to taonga species and
resources. They concluded that “there is a necessity to ensure that further
Treaty grievances are not incurred due to the 1080 issue”.
Assessment
The submission by the Ministry of Agriculture and Forestry endorsed the
conclusion made by Tuputupuwhena Research in its report, supporting:
the need for more directed research into each of these areas
(including alternatives with appropriate cultural and social
outcomes, operations and research specific to Māori values).
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The Ministry of Agriculture and Forestry also supported continued
engagement with Māori to explain research findings in a manner accessible
to lay people.
The Agency recognises that there are limitations on what can be achieved
to this end under the HSNO Act. However, the Agency suggests that the
applicants be encouraged to consider carefully the comments made
throughout this section and section 7.3.3 with regard to the need for further
research of specific relevance to iwi/Māori.
7.3.5

Assessment of adverse effects (risks and costs) on society and
communities
The ERMA New Zealand qualitative descriptors for effects on society and
communities are listed in Decision Making: A Technical Guide to
Identifying, Assessing and Evaluating Risks, Costs and Benefits (ERMA
New Zealand 2004). The magnitude descriptors that the applicants have
used for adverse effects on society and communities are similar to the
ERMA New Zealand descriptors, but descriptors for beneficial effects are
different. In addition, the applicants have assessed adverse effects
differently from the way they have assessed beneficial effects. To ensure
consistency for the assessment of all adverse and beneficial effects this
report uses the ERMA New Zealand descriptors.
Social assessment is concerned with analysing the social consequences of
different activities, in this case the nature and use of 1080. The
submissions received on the application, whether they supported or
opposed the use of 1080, were characterised by a common value system.
New Zealanders are concerned about the natural environment and are
united in wanting their children and grandchildren to be able to enjoy the
benefits that they perceive themselves as having enjoyed. People differ in
their views about how to protect these values. These different views are
based primarily on personal experiences.
Several groups within this diverse public were ‘self-identified’ as hunters,
farmers, rural dwellers and so on. Clearly, these groups are not discrete,
and some people placed themselves in more than one group.
Because of the shared value systems, views are not necessarily polarised.
While some submitters did adopt extreme positions, most submitters were
in the middle ground, recognising that pest control is ‘necessary’, but
differing as to whether 1080 should be part of the pest control toolbox.
Aerial dropping of 1080 was of particular concern. Many people who
supported aerial drops saw them as a “necessary evil” or “tolerable risk”,
only acceptable for the swift reduction of possum numbers to improve the
health of native forests and minimise the incidence of bovine Tb.
Similarly, many of those who accepted the more general use of 1080 also
suggested how to change the use to minimise adverse effects or
recommended phasing out the product.
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The focus of submissions to the reassessment application was on possum
control. While some submitters recognised the importance of 1080 for
controlling other pests, including the increasing number of rabbits,
possums were seen as the key target. Surveys undertaken in New Zealand
have looked at public perceptions of possum control, but very little
research has specifically focused on 1080. Fitzgerald, Wilkinson and
Saunders (2000) report on a study that consisted of 11 focus groups and
telephone interviews with 1,127 people. The results indicated that
possums were perceived as a problem, but there was significant concern
about by-kill. The aerial application of 1080 baits was seen as a less
acceptable method of killing possums than methods that targeted possums
more specifically. The public is generally poorly informed about
alternative methods.
The ‘problem’ status of possums is confirmed in Fraser (2001) where 859
people were interviewed.
The role of the E&R Report is to evaluate the application, and the Agency
has used the information provided in the application as the starting point
for assessing the identified potential adverse effects for the two main
scenarios: ‘with 1080’ and ‘without 1080’. Where there are clear
differences between the two scenarios, both have been assessed and the
‘net effect’ has been estimated. Where submitters have raised issues
relevant to the reassessment that have not been addressed in the
application, the Agency has sought additional information to allow these
issues to be addressed or, where this has not been possible, has indicated
that these matters may require further consideration.
The summary of submissions (Appendix T) groups the issues raised by
submitters into ‘aspects’ or topic areas. Table 7.11 lists the aspects and the
effects arising from them. The summary also includes a category of values
and ethical considerations. As discussed in section 7.1, ethical
considerations are a fundamental aspect of the E&R Report. Ethical
considerations arise from values. Particular ethical concerns such as
concern for a healthy environment have been addressed in the assessment
of the different adverse and beneficial effects.
Table 7.11: Adverse effects on society and communities
Aspect

Associated effects

Section of E&R
Report

Recreational hunting

Loss of opportunity to hunt

7.3.5.2, 7.3.5.3

Enjoyment of the bush

Negative effect on recreation from pest control in
recreational and rural areas

7.3.5.6

Enjoyment of recreational activities that rely on
maintenance of health forest habitat and native biodiversity

7.5.5.6

Concern over perceptions of ecosystem degradation

7.5.5.2, 7.3.5.13

Enhanced pride and pleasure from the protection of New
Zealand’s natural heritage and clean green image

7.5.5.3

Concern that the use of 1080 is adversely impacting on
New Zealand’s clean green image

7.3.5.14
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Aspect

Associated effects

Section of E&R
Report

Trust and engagement
of communities

Reduced stress to farming communities

7.5.5.5

Anxiety resulting from disagreement between hunting
community and government/pest control agencies

7.3.5.4

Anxiety resulting from perceived loss of control over own
environment

7.3.5.5

Distrust and suspicion of motive

7.3.5.10

Discomfort and stress from concerns about the way 1080
is used

7.3.5.11

Animal welfare

Grief caused by pet suffering or mortality

7.3.5.7

Concern for welfare of target animals

7.3.5.8

Concern for welfare of non-target animals

7.3.5.9

Dogs

Grief caused by pet suffering or mortality

7.3.5.7

Terrorism

Concerns about terrorism

7.3.5.15

7.3.5.1 Approach
The Agency has used the information provided in the application as the
starting point for assessing the potential adverse effects on the society and
community for the two main scenarios: ‘with 1080’ and ‘without 1080’.
Where there are clear differences between the two scenarios both have
been assessed and an estimate of the ‘net benefit’ accruing has been made.
7.3.5.2 Loss of opportunity to hunt due to reduced deer populations
(includes loss of amenity and loss of food source) (S-A1)
Management of deer in New Zealand
The application notes that there are nine species of introduced deer in New
Zealand. Wild deer are an important and valued species to recreational
hunters, but are also considered a “threat to normal forest dynamics” as
they eat the new undergrowth in forests and slow reforestation.
Deer are wild animals under the Wild Animal Control Act 1977. This Act
is administered by DoC for the purposes of controlling wild animals
generally and eradicating wild animals locally, where necessary and
practicable. The Act has three purposes.
•

To ensure concerted action against the damaging effects of wild animals
on vegetation, soils, waters and wildlife.

•

To achieve co-ordination of hunting measures.

•

To provide for the regulation of recreational hunting, commercial
hunting, wild animal recovery operations, and the training and
employment of staff.

Subject to the provisions of the Wild Animal Control Act 1977, any wild
animal may be hunted or killed by any person in any part of New Zealand.
All wild animals are the property of the Crown provided that where such
an animal has been lawfully taken or killed it then becomes the property of
the person who so took it. This Act also specifically provides for deer
farming.

Evaluation and Review Report: Reassessment of 1080 (HRE05002)

167

7.3 Assessment of potentially significant adverse effects (risks and costs)

The Conservation Act 1987 contains provisions that refer to the Wild
Animal Control Act 1977. For example, the Minister may approve
statements of policy for areas of land managed by DoC for the purposes of
the Animal Control Act. Also, DoC is responsible for conservation
management strategies for, among other things, the integrated management
of species managed by DoC under the Wild Animal Control Act.
DoC’s (2001) Policy Statement on Deer Control states the following.
The Department’s over-riding goal for deer control is:
To reduce the impacts of deer, along with other threats, on
public conservation lands so as to maintain and enhance forest
regeneration and indigenous ecosystem protection.
To achieve this goal DoC’s management actions will be guided by the
following.
The department’s first and over-riding concern is the protection of
New Zealand’s unique indigenous biodiversity, which takes
precedence over the recreational and commercial value of deer as a
hunting resource. This policy statement supports objective 1.3 of
the New Zealand Biodiversity Strategy (February 2000), which is
to Prevent, control and manage plant and animal pests, to maintain
or improve the condition and health of habitats and ecosystems
important for indigenous biodiversity.
There are eight recreational hunting areas (RHAs) in New Zealand.20
These were established by the then controlling agency, the New Zealand
Forest Service, when there was a deer eradication policy. DoC has
retained RHAs for the purposes of recreational hunting in spite of the
ready availability of deer throughout most native forests. The commercial
recovery of feral deer suppressed the increase in deer populations for a few
decades since the late 1960s, but in recent times that pressure has been
much reduced because of poor prices in the market. DoC will be
monitoring deer impacts to determine whether intervention is necessary on
a site-by-site basis. Currently, the only three areas in New Zealand where
DoC actively targets deer in its control programmes are:
•

the Takahe Area in the Murchison Mountains

•

Northland (a deer-free area)

•

Wanganui east of the river (a deer-free area).

The Takahe Area is clearly important, and deer are targeted because they
damage the ecosystems required by takahe. The other two areas are deer
free and DoC is working to ensure they remain that way. In Northland
there are areas where deer are farmed, and DoC has agreements with
farmers for contingencies should deer escape.
20 Pureora, Kaimanawa, Aorangi, Lake Sumner, Oxford, Whakatipu, Blue Mountain and
Kaweka.
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In other areas deer are not specifically targeted in control programmes, but
at times DoC teams hunting goats will take some deer as well. Sometimes
there will be specific operations to kill deer where biodiversity values are
considered to be at risk, for example in the Dart Valley when the mohua
population was under threat in 2006/07 from rats and stoats. DoC
acknowledges that by-kill of whitetailed deer from a 1080 aerial operation,
in a small part of their range was inevitable, although they were not
targeted.
DoC regulates recreational hunting by issuing hunting permits. As stated
in the policy, recreational hunters have open access to almost all public
conservation lands with few restrictions on what deer they can kill and
when they can kill them. Some restrictions do exist, for example, when
buffer zones are set for pesticide use. When this occurs, a pesticide
summary is issued outlining all areas under pest control regimes where the
taking of animals is restricted until the all clear is given. For popular herds
such as Fiordland wapiti and Blue Mountains fallow deer, systems of
ballots and bag limits are in place.
Reported effects of 1080 operations
Several submitters presented information about the by-kill of deer and
other animals from their personal experience. Nugent and Yockney (2004)
report on fallow deer deaths following 1080 operations for possums in the
Blue Mountains RHA. The Blue Mountains herd of fallow deer is highly
regarded by the hunting community as a valued hunting resource.
Following the operation, while possum densities were reduced to very low
levels, “some hundreds” of deer were estimated killed. This particular
operation has angered a number of hunters who, in addition to anger about
the hunting resource being (in their view) needlessly reduced, have
expressed concerns about ethical aspects such as animal welfare,
sustainability and non-harm.
Deer repellent
While permits are given for most DoC-managed lands, the RHAs are
traditional hunting areas. Deer repellents have been developed that reduce
the chance of deer eating 1080 bait, and these are used for 1080
application for both aerial and ground operations in the RHAs. At present
deer repellent is available to be used only with carrot bait. The use of deer
repellents in RHAs is a recent change and was announced in April 2005 by
the Minister of Conservation. The cost of the repellent adds up to 25% to
the cost of a 1080 operation or approximately $6 per hectare. At present
deer repellents are not used outside the RHAs for legal reasons associated
with the statutory provisions under which the land is held and managed.
The AHB advises that from its perspective only possums (and ferrets if
they are above a certain density) are true Tb vectors (ie, can cycle the
disease within their own population and transmit the disease to livestock).
Therefore, the AHB targets only possums, and does not attempt to control
deer populations. The AHB has advised that it would use deer repellent in
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areas used for hunting where legally possible, as long as it did not
adversely impact on possum control.
Some submitters felt DoC was not using the repellent because of cost, but
DoC advises that this is not the case and that the main limitation on the use
of deer repellent is the management status of the land.
The New Zealand Deer Stalkers Association states that the current use of
1080 poses unacceptable risks to game animals and hunting dogs, but at
the same time it supports the use of 1080 for pests and:
believe[s that] the development of this [deer] repellent technology
is of intrinsic value to the game resource and to the country. Its
further development will underpin recreational hunters attitudes to,
and acceptance of all poisoning technologies, including those
involving 1080.
Deer and game hunting
Hunters have expressed four main concerns about the use of 1080.
•

The restriction on their access to particular areas for hunting.

•

Not being able to eat meat taken from areas where 1080 has been used.

•

The by-kill of deer.

•

The by-kill of other animals, including birds.

While hunters are generally positive about the use of deer repellent, it
should be noted that it addresses only one of these concerns.
For many deer and pig hunters the use of 1080 has an important adverse
effect on their ability to hunt and enjoy the outdoors. Deer hunting was
considered by some submitters to be an important tradition threatened by
the use of 1080. Hunters expressed concern that the use of 1080
effectively closes an area for hunting for a long period, and viewed this as
an unacceptable restriction on hunters’ use of significant areas of wild
land.
Some submitters were concerned that possum control policies (and
associated by-kill) were making it harder for hunters to find deer in the
front country (ie, they want to be able to walk off the road and find deer).
Whether a reduction in deer numbers is primarily due to by-kill from
possum control or simply hunting itself is unclear.
Applicants’ assessment
The application states that some hunters consider that the use of 1080
reduces deer populations through by-kill, so reducing the number of deer
available to hunt. While noting that they did not consider this effect to be
significant, the applicants have chosen to provide a more in-depth
assessment.
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In assessing this effect the applicants have discussed the amount of bait
required to kill a deer for both 1080 and cyanide and concluded that it is
likely that more deer would be exposed to 1080 than cyanide. However,
the applicants have also reviewed the literature in terms of the reduction of
deer populations following aerial drops and the subsequent recovery. The
by-kill of deer is very variable and it is unclear what the critical factors are
that affect the number of deer killed.
The applicants have concluded, based on the literature about effects on
deer populations, that while more deer will be killed as by-kill as a result
of 1080 aerial drops than from cyanide ground baiting, the magnitude of
the effect (ie, the loss of hunting opportunity) is assessed as minor
primarily because the effect is localised and short term. The availability of
substitution areas is also a factor. The applicants concluded that this effect
is likely, resulting in a level of effect of D.
Agency assessment
The Agency has reviewed the submissions and available literature. People
value large-game hunting from a cultural perspective and for food
gathering. Some hunters see deer in particular as a valued introduced
species and believe it is a cultural ‘right’ of New Zealanders to see and
shoot large-game animals, “By-kill of deer is culturally insensitive. Deer
and pigs were brought by early explorers so future generations would be
able to continue the culture of hunting”. Others use wild game meat as a
substantial part of their diet (“hunt to keep fit and food for table”; the Te
Kuiti Pig Hunting Club relies on pigs and deer for food and recreation).
By-kill of deer clearly does occur, being supported by the literature and
observations by submitters. However, several of these submitters also
recognise or believe that possums are causing significant damage to native
forests and that 1080 has a role in controlling possums.
1080 operations can also restrict access to favoured hunting areas for
lengthy periods. However, the Agency notes that significant areas of land
are available to hunters and that when one area is closed, or where
numbers are reduced, in many cases there will be other areas and deer
resources available. The Agency acknowledges that there will be a cost to
hunters in accessing alternative areas.
The Agency concludes that with 1080 a moderate adverse effect in the
form of loss of opportunity to hunt is very unlikely and that the associated
level of adverse effect is D.
For the ‘without 1080’ scenario a minimal effect is considered to be very
unlikely with a level of effect of B.
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7.3.5.3 Loss of opportunity to hunt other wild animals due to reduced
populations (includes loss of amenity and loss of food source)
(S-A2)
The applicants note that non-deer wild animals that may be hunted and
face population reductions through by-kill from toxins are principally pigs
and goats.
Information provided by the applicants demonstrates that while pigs and
goats are more susceptible to aerial 1080 than to ground-based cyanide,
goats are not attracted to1080 pellets and pigs are less susceptible as they
become bait shy quickly.
The Agency acknowledges that pig and goat hunting are important
recreational activities and food sources for some New Zealanders, but does
not consider that the loss of opportunity is a potentially significant adverse
effect either for the ‘with 1080’ scenario or the ‘without 1080’ scenario.
7.3.5.4 Anxiety resulting from disagreement between hunting
community and government and pest control agencies
regarding appropriate pest control of target and non-target
species (S-A3)
The applicants noted that some submitters to the discussion document
(Green 2004) did not support the use of 1080 because of concerns over
recreational hunting. In addition to the other specific concerns identified
and discussed in this section, the applicants also identified anxiety arising
from conflicts between communities and pest control agencies (primarily
the AHB, DoC and regional councils). Many manifestations of this
anxiety can be directly tracked to a lack of communication between
agencies and the public. The anxiety is exhibited in terms of concerns
about autonomy, justice and equality, and human rights. Concern for cooperation is clearly also very important in this context.
Areas of disagreement include what an ‘acceptable’ amount of by-kill is
and whether 1080 is the most appropriate option. Submitters also
articulated a lack of confidence in some operators: “better monitoring of
drops and experienced operators are required” and “education and operator
care and safety are the keys to preventing death to non-target animals”.
Submissions on the application for the reassessment of 1080 echoed these
concerns. There is common ground or a shared vision in that most New
Zealanders want to see healthy forests and ecosystems managed in a
sustainable manner for future generations. Most submitters also see
possums as a threat to that future, though some people in the fur industry
also want to see possums managed as a resource.
Hunters are anxious because they see the current approaches to possum
pest management as limiting their own activities (see section 7.3.5.3). In
addition to by-kill contributing to the loss of deer as a resource for hunting,
hunters are also concerned at finding dead deer following aerial drops both
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for animal welfare reasons and for the loss of the resource. However,
many hunters are optimistic about the use of deer repellent and have
indicated their willingness to work with agencies to improve these
products. Issues of cost were raised, with submitters believing that DoC
was not using the deer repellent because of the additional expense (see
section 7.3.5.2 for information about where deer repellent is used). This is
one aspect of a lack of communication between agencies and the public
resulting in increased anxiety.
The Wildfowlers Association of New Zealand noted that in its view the
relationship between rural communities and the AHB and DoC is
becoming more hostile, and that a significant reason for this is accidental
drops on farm land resulting in dog and stock deaths. However, most
submissions from people identifying themselves as farmers supported the
use of 1080 on the basis that while there were ‘costs’ associated with its
use the benefits to farming were significantly greater.
Another area of concern relates to the relative costs of aerial poisoning of
possums and ground control of possums. As discussed in section 4.3.3.1
DoC and the AHB use multipliers of between two and four times the aerial
cost for ground-control costs for the same area. This includes some
allowance for consultation costs, but does not directly take account of the
greater effectiveness of aerial control. Some submitters felt that using this
approach was not reflective of the ‘real’ cost differential and did not take
into account the economic benefits of ground control in terms of increased
employment and the gathering of possum fur as a resource.
In 2003, two DoC social scientists conducted six case studies on
consultation and information sharing in association with planned 1080
aerial drops (Wilson and Cannon 2004). These case studies were spread
throughout New Zealand. The key findings (for DoC) were that such
processes should:
•

be clear about what is meant by consultation

•

focus on the conservation problem

•

accept different views

•

allow time for communities to understand the issue

•

understand the community

•

use the right staff and help them to share within the organisation

•

remember that the consultation must be ‘owned’ by DoC.

While these findings are specific to meeting DoC’s objectives, they are
also sound advice for any consultation.
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Landcare Research has also undertaken research into these areas and has
developed processes that can be used to assist in understanding these types
of interest conflict.21
Much of the conflict rises from the aerial application of 1080. If 1080
were not permitted to be applied aerially, then the alternative methods used
to kill possums would most likely be a mixture of poisoning (using
different poisons) and trapping. Since these methods reduce the incidence
of by-kill, it is the Agency’s view that the level of anxiety arising from
conflict on appropriate forms of pest control would be reduced.
The Agency considers that this effect is potentially significant. It
concludes for the ‘with 1080’ scenario that a minor adverse effect from
anxiety (resulting from disagreement between the hunting community and
government and pest control agencies regarding the appropriate pest
control of target and non-target species) is unlikely and the level of
adverse effect is D.
Under the ‘without 1080’ scenario the Agency considers that this effect is
not potentially significant, since the major disagreements are associated
with the aerial application of 1080.
However, the Agency considers that this adverse effect can be ameliorated
(though not removed) by appropriate comprehensive and meaningful
consultation and dialogue with communities including listening to
community concerns and taking account of community perspectives. The
Agency notes that DoC engages with local communities and relevant
groups in some circumstances and in particular when working in RHAs.
Notification is undertaken as part of RMA processes, and varies
considerably between regions and particular activities. The Agency notes
that submitters have made useful suggestions to improve notification
processes. The Agency considers that if good communication processes
are applied, then a minor effect is improbable thus reducing the level of
effect to B.
7.3.5.5 Anxiety resulting from perceived loss of control over own
environment (S-A4)
Based on responses to the discussion document (Green 2004), the
applicants identified landowners, hunters and local communities’
perceived loss of control over their own environment as an adverse effect.
Concerns raised included a conglomerate of issues including the risk of
dust (or pellet) drift (aerial application), a negative perception of 1080 use
in overseas export markets, a lack of research into residual effects, a lack
21 Environmental conflicts can often be separated into ‘value’ conflicts and ‘interest’ conflicts.
Value conflicts are more difficult to resolve because they stem from fundamental differences
in the values held by different groups. Interest conflicts are more associated with conflict over
different ways of achieving similar goals. While conflicts over the use of 1080 have elements
of both types of conflict, the nature of submissions and the researched cited shows that all
groups have some shared values, so some consensus is possible. See Gough and Hooper
(2004).
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of robust monitoring, and economic costs from the loss of stock and farm
dogs due to 1080. Some of these matters are addressed separately, but the
Agency considers that the specific issue of anxiety relating to loss of
control is important because of its direct link to the concern for (a loss of)
autonomy, which is one of the specific principles under the ethics
framework (see section 7.1).
One submitter directly raised the issue of autonomy, while other submitters
expressed similar concerns about loss of freedom in terms of not being
able to visit particular areas or to hunt or take meat for food. Hunters were
particularly anxious about taking dogs into areas where there may have
been 1080 applications in the past, while some farmers were also
concerned about mustering with dogs.
The applicants have not provided evidence to support this effect and their
analysis is couched in terms of phrases like “Hunters and landowners may
feel less control over their environment” (emphasis added).
Submissions indicate considerable anxiety in the community about the use
of 1080 (see section 7.3.5.11), but there is little evidence to show that this
is specifically related to a perceived loss of control over people’s own
environment. Therefore, the Agency does not consider there is any
evidence that this adverse effect is potentially significant, and has not
assessed it further.
7.3.5.6 Negative effect on recreation from pest control in recreational
and rural areas (S-A5)
The applicants identified a potential adverse effect in the form of a
negative effect on recreation from pest control in recreational and rural
areas.
The applicants identified such negative experiences resulting from the use
of 1080 as including:
•

witnessing the suffering or death of non-target and target wild and
domestic animals

•

a perception of a “silent” forest following 1080 operations due to the
death of non-target as well as target species.

The Agency notes that the applicants have not linked these negative
experiences to effects on recreation, and considers that the first point is
more appropriately addressed under sections 7.3.5.8, 7.3.5.7 and 7.3.5.9,
while the second point is addressed under these categories and section
7.3.5.13.
The Agency considers that the primary impacts on recreation are addressed
under the loss of opportunity to hunt (section 7.3.5.2) and the anxiety
associated with concerns about domestic animals such as cats and dogs.
Submitters did not identify any other specific negative effects on
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recreation resulting from pest control that are not addressed in the other
categories listed above.
The Agency recognises that there may be negative impacts on other
recreational activities (such as mountain biking, horse riding and walking)
resulting from the temporary loss of access to particular areas. No
evidence has been provided to support such effects, which would be
localised and temporary, so they have not been considered further.
7.3.5.7 Grief caused by pet suffering or mortality resulting from pest
control operations (S-A6)
As a result of responses to the discussion document (Green 2004) the
applicants identified grief caused by pet suffering or mortality as a
potential adverse effect from the use of 1080. While the applicants did not
consider the effect potentially significant, it is assessed in Section 4.2 of
the application.
Dogs are particularly susceptible to poisoning by 1080. The applicants
note that “possum carcasses are potentially lethal to dogs for more than 80
days following 1080 poisoning during cold weather” and that a “dog
weighing 20 kg would only need to eat 570 g of this possum carcass tissue
to have consumed more than twice the LD50 of 1080 for dogs”.
People have very strong feelings for domestic animals—dogs in
particular—and are, understandably, severely distressed by seeing an
animal suffering over a length of time before dying, and not being able to
alleviate that suffering. Even if the owner does not see their animal die,
there will be significant grief from finding the animal dead or not finding
the animal and assuming it has been killed.
Several submitters described their grief at having lost working dogs and
family pets following 1080 operations either as a result of the dog eating
bait directly or through secondary poisoning, in most cases from dead
possums.
Pets are less likely to be exposed to cyanide, and if they are exposed, then
they are likely to die much more rapidly, thereby reducing the stress and
grief associated with seeing the animal die.
Some submitters have stated that they have lost dogs to 1080, but that it
was their fault as they did not abide by signage or keep their dog under
control.
Some submitters described situations where their dogs were poisoned by
1080 operations in neighbouring properties. This was caused by their dogs
scavenging carcasses poisoned by 1080 that had washed down waterways
into their property.
The New Zealand Veterinary Association submission states:
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Vets do see occasional cases of accidental or secondary poisoning
in dogs that scavenge carcasses of poisoned pest animals. This risk
can be kept to a minimum by strict adherence to buffer zones and
public notification of areas under treatment, and by owners keeping
their dogs under control.
Other submitters supported the association’s position and made
suggestions about improving notification processes. (These are a local
operational matter.)
The Agency acknowledges the grief felt by people who have lost dogs, but
considers that the controls in place to ensure dogs are not exposed to 1080
poison are adequate in most circumstances. The Agency acknowledges
that there is an issue with possum carcasses being washed down streams,
particularly after heavy rain, since the public may not be aware of 1080
activities in the headwaters. For this reason, the Agency considers that a
minor social effect from grief caused by pet suffering or death is
improbable, thus resulting in a level of effect of B.
At least one submitter commented that using the term ‘minor’ to describe
this effect is offensive. The Agency notes that ‘minor’ is used in the
context of the ERMA New Zealand qualitative risk assessment framework
and is not intended to diminish the level of grief felt by individuals.
In the absence of 1080, the grief caused by an animal being poisoned with
cyanide or caught in a trap is considered less likely to occur since there is
less potential for exposure, as long as controls are adhered to and pets are
controlled in areas where these operations are being undertaken.
Therefore, a minor effect is considered highly improbable, with an
associated level of effect of A. The net effect, or the difference between
the ‘with 1080’ and ‘without 1080’ scenarios, is considered to be A.
7.3.5.8 Concern for welfare of target animals exposed to vertebrate pest
control methods (S-A7)
The applicants have assessed two effects on animal welfare in terms of
concern for welfare of target animals and concern for welfare of non-target
animals. Some aspects of animal welfare are common to both these
effects.
The applicants note that some submitters to the discussion document
(Green 2004) did not support the use of 1080 because of animal welfare
concerns over the suffering of poisoned animals. This concern directly
reflects the specific principle of concern for animal welfare described in
the ethics framework (see section 7.1). Specific issues raised included a
lack of research into the suffering of targeted and non-targeted species
from sub-lethal or lethal doses (see Appendix D of the application for an
analysis of submissions).

Evaluation and Review Report: Reassessment of 1080 (HRE05002)

177

7.3 Assessment of potentially significant adverse effects (risks and costs)

The Agency commissioned a report from Mark Fisher on animal ethics
issues associated with the use of 1080, and this report is in Appendix I.
This report lists a series of ‘common sense maxims’.
•

Animals are sentient and it matters to them how they are treated.

•

We have responsibilities for animals within our care.

•

You should not hurt animals unless it is absolutely necessary.

•

If there are less painful ways of treating animals then they should be
used.

•

Some harms should be prohibited, regardless of their benefits.

Fisher also states that two ethical principles that come out of the literature
with relation to effects on pests (target animals) are:
•

A respect for the environment requiring intervention in the face of pest
damage.

•

A respect for the pests requiring consideration of their welfare.

Thus, while there is an element of consideration of the greater and lesser
harm, showing respect for the environment does not remove the
importance of (imperative for) considering the welfare of the target
animals. These principles are consistent with the principles expounded in
the ERMA New Zealand ethics framework.
Fraser (2001) conducted a survey of 2,828 individuals and concluded that
public acceptance of control technologies for animals seen as pests had a
strong link to ethical considerations.
The Agency acknowledges the applicants’ review of studies by Landcare
Research (also referenced by Mark Fisher) that have assessed the welfare
impacts of pesticides and traps commonly used to control vertebrate pests.
These results showed that cyanide is the most humane possum poison
followed by 1080 and cholecalciferol, with phosphorus and brodifacoum
being least humane (Landcare Research 2003). In possums, the
humaneness of 1080 is described as medium (C O’Connor, Landcare
Research, personal communication, in Broome et al 2004). The effects of
other poisons such as cyanide, brodifacoum, pindone and phosphorus are
described in Eason, Warburton and Gregory (1996). It is interesting to
note that the 1996 paper concludes, “there is insufficient information on
the behaviour and clinical signs in possum after poisoning to assess
humaneness”.
Mark Fisher reports on studies that have shown that possums may take up
to 10 hours to die from 1080 poisoning, and that they are conscious and
suffering to some extent through this period whereas the time to death
from cyanide poisoning can be as short as 15 minutes, with only around
three minutes suffering before loss of consciousness. The humaneness of
traps is variable—some kill quickly while others inflict injuries such that
animals may be in distress for many hours.
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Fitzgerald et al (2000) report on the findings from a series of focus groups.
All the groups considered possums a major pest, destroyers of native
forest, carriers of bovine Tb, an economic threat and an unwanted
nuisance. At the same time, some groups saw possums as aesthetically
pleasing (ie, cute) and, in some areas, a useful source of income and
employment. Participants were asked their preference for 1080 bait, other
poisons such as Talon or cyanide, or a hypothetical poison that kills only
possums. Interestingly, 1080 and the ‘other poisons’ scored approximately
the same, with 27% considering each acceptable (68% for the hypothetical
possum-specific poison) and 54% and 52% respectively considering them
unacceptable.
Fraser (2006) reports the results of a literature search and workshop with
DoC staff, which concludes that while possums are perceived as a major
environmental threat and risk to the farming industry (as carriers of Tb),
they are considered worthy of human treatment. Trapping and shooting
are regarded as the most acceptable methods of control, but at the same
time it is recognised that logistically they cannot be the principal methods.
Some submitters expressed concern about the welfare of possums. In
particular, submitters were disturbed by the length of time it takes for a
possum to die, as well as the suffering of the animals through that period.
However, this was not a highly significant factor in the submissions.
The Agency concludes that under the ‘with 1080’ scenario a minimal to
minor effect on society and communities associated with concern for the
welfare of target animals is improbable, resulting in a level of effect of B.
Several Submitters were concerned about the alternatives to 1080, so the
Agency concludes that a similar level of effect can be attributed to the
‘without 1080’ scenario.
7.3.5.9 Concern for welfare of non-target animals exposed to vertebrate
pest control methods (S-A8)
Non-target animals may accidentally consume 1080 bait or a 1080contaminated carcass and receive a sub-lethal or lethal dose of 1080.
Some submitters on the discussion document (Green 2004) did not support
the use of 1080 because of animal welfare concerns such as undue
suffering or death of non-target poisoned animals (see Appendix D of the
application for the analysis of submissions).
Non-target animals can be affected in two ways: through direct ingestion
of baits and through secondary poisoning after eating a dead animal.
This by-kill may be a valuable secondary effect of the targeted activity.
For example, by-kill of rats, ferrets and feral cats is considered beneficial
for the environment. Submissions did not indicate any significant concern
for the welfare of these animals.
However, as supported by submissions, the public is very concerned about
the welfare of birds, insects and mammals. Submitters described incidents
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encountering dead non-target animals following 1080 operations and
expressed concern both at finding the dead animal and about how the
animal died. Submitters also described watching animals die as a result of
direct or secondary poisoning by 1080, “It is terrible to watch an animal
dying from 1080”.
The Wildfowlers Association of New Zealand notes:
Death by [1080 and other anticoagulant] poisons is neither swift
nor humane but painful and prolonged. Such suffering is
particularly offensive to the hunting fraternity whose ethics strive
to not only kill quickly but utilise the carcass.
Some submitters also described watching an animal die from the effects of
cyanide poisoning. However, submitters have not described finding dead
non-target animals following cyanide or other poison operations.
(Submitters have alluded to issues with some other poisons such as
phosphorus).
The applicants have identified concern for the welfare of non-target
animals from the use of 1080, but have not provided evidence to support
their assessment of this effect. Their assessment concludes that this
concern is similar for the ‘without 1080’ scenario since the public is also
concerned about the animal welfare aspects of traps.
While submitters are clearly concerned about birdlife, most references to
birds are specific to native birds. The applicants have not addressed
effects on non-native birds, many of which are valued by New Zealanders.
Some non-native birds are often at significant risk from, for example, 1080
operations against rabbits in open country. The Agency has not been able
to examine this issue in more detail. However, the Agency notes that
submitters were not greatly concerned about non-native birds.
The Agency’s opinion is that public concern about the welfare of nontarget animals will be greater than the public concern for target animals,
but has no evidence to support this assertion. The Agency has not been
able to source any research that explores this issue directly.
While grief caused by a pet suffering or dying from pest control operations
has been assessed separately under section 7.3.5.7, the more general
concept of concern about dogs is also included under this category of nontarget animals.
Accordingly, adopting a precautionary approach the Agency concludes
that under the ‘with 1080’ scenario a minor effect on society and
communities associated with concern for the welfare of target animals is
very unlikely, resulting in a level of effect of C. Submitters did not
express much concern about the effects of alternatives to 1080, so the
Agency concludes that a minimal effect is highly improbable, resulting
in a level of effect of A.
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7.3.5.10 Distrust and suspicion of motives for pesticide or vertebrate
toxic agent use and negative perceptions of indiscriminate use
of toxins (S-A9)
This effect was identified by the applicants on the basis that some
submitters to the discussion document (Green 2004) stated that they did
not support the use of 1080 because of concerns about DoC’s, the AHB’s
and territorial authorities’ agendas and attitudes (see Appendix D of the
application).
While some submitters expressed similar views, there is no evidence that
this distrust and suspicion is solely associated with the use of 1080. For
this reason and because there is no further evidence about the size and
nature of this effect the Agency has not considered it further.
7.3.5.11 Discomfort and stress from concerns about the way 1080 is
used
Submitters expressed concerns about how 1080 is used, based on personal
experiences. Many of these reported experiences were of aerial drops that
had been off target or where the proper notification procedures had not
been followed (see section 7.3.5.4).
The Agency acknowledges these concerns and recognises that they have
cased considerable discomfort and stress to individuals and communities
who have been affected. This discomfort and stress is real, but cannot be
easily measured. Ethical considerations that are relevant to this potential
effect are concern for human rights and concern for wellbeing/non-harm.
A large number of submitters stated that they saw 1080 as a “necessary
evil” and something to be used until there is a better solution.
The issue is not associated with the substance itself or its availability. The
issue relates to compliance with the controls, including HSNO Act
controls, permissions and regional council RMA controls. These have
been discussed in section 6.
7.3.5.12 Anxiety from perceived impact of 1080 on water supply
Several submitters expressed concern about the impact of 1080 use on
their water supply. This anxiety stemmed from a lack of consistent
information and communication, and was reinforced by personal
experiences of seeing 1080 pellets close or near to streams. As pointed out
by one submitter, often the source of rural water supplies is not known
precisely (eg, where water runs underground) and this can lead to
considerable anxiety if aerial drops of 1080 have taken place in the region.
Other submitters talked of the disruption and divisions caused in small
rural communities when 1080 is about to be dropped over water supplies.
The Agency acknowledges the anxiety that people feel in these
circumstances, but considers that these matters can be addressed by proper
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adherence to controls, particularly those relating to communication and
notification.
7.3.5.13 Concern resulting from perceptions of ecosystem degradation
As noted in section 7.5.5.2, a concern about perceptions of ecosystem
degradation is common to submitters who support the continued use of
1080 and submitters who are opposed, and both groups used similar
language to express their concerns, which reflect the general ethical
principle of respect for the environment and the specific ethical principle
of concern for sustainability. Examples from submitters whose concern
stems from a perception that 1080 is causing ecosystem degradation
include:
[The i]ndiscriminate killing of beneficial animals and organisms in
our ecosystems.
New Zealanders have the right and expectation to visit native
forests and see waxeyes, tui, bellbirds, pigeon, fantails, robin,
insects and a host more. Instead they are wiped out by a poison
paid for by taxes.
[I] want to listen to the bellbird and watch the inquisitive bush
robins and wrens [and] fear this will become a memory.
While the submissions cannot be used to quantify the degree of concern
resulting from the use of 1080, they do indicate that this effect is spread
over the whole country, so the Agency assessed this adverse effect as
being moderate to major, and considers it unlikely to occur. Thus, using
the ERMA New Zealand assessment of benefits table, the level of effect
ranges from E to F.
7.3.5.14 Concern that the use of 1080 is adversely impacting on New
Zealand’s ‘clean green image’
Submitters expressed concern that the use of 1080 is adversely impacting
on New Zealand’s ‘clean green’ image. The concept of a ‘clean green’
image is the expression of a value held by most New Zealanders, and is
also discussed in section 7.5.5.3 from the perspective of people who
believe the use of 1080 contributes to enhanced pride and pleasure in the
protection of New Zealand’s natural heritage and ‘clean green’ image.
The Agency acknowledges that such concerns are felt regardless of
whether there is any evidence to support the existence of any adverse
effect. However, without further research or evidence it is not possible to
estimate the size and likelihood of occurrence of this concern. Such
research would also need to consider whether the notion of a ‘clean green’
image has any external relevance or whether it is an internal construct that
New Zealanders use as a surrogate for national pride.
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7.3.5.15 Concerns about terrorism
Six submitters raised concerns about the possibility of terrorists using
1080.
While this is a possibility, the Agency does not consider that 1080 poses a
greater threat in terms of terrorism than a range of other chemicals used
every day in New Zealand.
7.3.5.16 Summary of assessment of potentially significant adverse
effects (risks and costs) on society and communities
Table 7.12 summarises the assessment of potentially significant adverse
effects (risks and costs).
Table 7.12: Summary of assessment of potentially significant adverse effects
on society and communities
Description

Magnitude

Loss of opportunity to
hunt due to reduced deer
populations (includes loss
of amenity and loss of
food source)

With 1080

Anxiety resulting from
disagreement between
hunting community and
government/pest control
agencies regarding
appropriate pest control
target/non-target species

With 1080

Grief caused by pet
suffering or mortality
resulting from pest control
operations

With 1080

Moderate

Concern for welfare of
target animals exposed to
vertebrate pest control
methods

Minimal

Minor

7.3.6

Very unlikely

D

Very unlikely

B

Unlikely

D

Without 1080

Uncertainty/comments
Net effect of difference
between ‘with 1080’ and
‘without 1080’ scenarios is
estimated as C

Able to be reduced to minor
and improbable (level B)
where communication is
effective
Not potentially significant

Minor

Improbable

B

Highly
Improbable

A

Without 1080

With 1080
Minor

B
Improbable

Without 1080
Minor

Improbable

B

With 1080

Very unlikely

C

Highly
improbable

A

Minor
Without 1080
Minimal

Concern resulting from
perceptions of ecosystem
degradation

Effect
level

Without 1080

Minor
Concern for welfare of
target animals exposed to
vertebrate pest control
methods

Likelihood

With 1080
Moderate

Unlikely

E

Major

Unlikely

F

Net effect of difference
between ‘with 1080’ and
‘without 1080’ scenarios is
considered to be A

Net effect of difference
between ‘with 1080’ and
‘without 1080’ scenarios is
considered to be nil

Net effect of difference
between ‘with 1080’ and
‘without 1080’ scenarios is
considered to be B–C

See also beneficial effects in
section 7.5.5.2

Assessment of adverse effects (risks and costs) on the market
economy
The Agency has used the information provided in the application as the
starting point for assessing the identified potential adverse effects on the
market economy for the two main scenarios ‘with 1080’ and ‘without
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1080’. Where there are clear differences between the two scenarios both
have been assessed and an estimate of the ‘net benefit’ accruing has been
made.
Where relevant, information from two expert economist reports (in
Appendices J and K) has been cited to support the Agency’s analysis.
7.3.6.1 Loss of livestock from poisoning (M-A1)
The applicants note that there have been isolated reports of the loss of
livestock to accidental poisoning (application p 195), and state that, “Most
of these reports are associated with bovine Tb control operations which
take place on or close to productive rural land”. The information reported
from the Vertebrate Pesticide Residue Database refers to both aerial and
ground-based operations (in Broome et al 2004).
The Agency notes the information provided by the applicants about the
relative quantities of 1080 and cyanide required to kill sheep, cattle and
deer. The Agency concurs with the applicants that:
The causes of accidental livestock death are largely due to
exposure to a poison through human error such as restocking too
early, gates left open or damaged fencing allowing stock access to
poison operational areas. There is a slightly higher chance of
accidental stock death associated with 1080 due to aerial dispersal
and the unlikely possibility of inaccurate targeting of 1080
distributed from the air; however, this is balanced by the somewhat
lower number of cyanide baits required to kill an animal.
Such effects on the market economy are localised and short term.
Therefore, the Agency concludes that, on the basis of the information
provided and the small numbers of sheep and cattle reported killed on
farms following 1080 operations, under the ‘with 1080’ scenario a
minimal effect is very unlikely to improbable. Under the ‘without 1080’
scenario, using the reasoning provided by the application, a minimal effect
is considered improbable. Thus, the level of adverse effect associated
with the loss of livestock from poisoning is considered to be at most B
under the ‘with 1080’ scenario and A under the ‘without 1080’ scenario.
Neither of these adverse effects is considered to be significant.
7.3.6.2 Loss of working dogs from poisoning (M-A2)
Adverse effects on domestic pets including dogs are addressed under
effects on society and communities (see section 7.3.5.7).
As noted by the applicants, dogs are particularly susceptible to 1080,
through direct poisoning and indirect poisoning through scavenging on
carcasses. The applicants report that there are:
isolated incidents of working dogs [being] fatally poisoned by
accidental exposure to 1080 … largely due to exposure to a poison
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through human error such as allowing dogs access to areas recently
poisoned, gates left open or damaged fencing.
Several submitters raised the issue of adverse economic effects from the
loss of working dogs. Some submitters who had lost working dogs
believed that it was their responsibility to protect their dog, so they took
the blame for the loss. Other submitters who had lost working dogs felt it
was difficult to protect dogs for the long period after the drop that possum
carcasses remain tainted (some submitters reported suspected 1080 dog
deaths up to five months after 1080 activities). Some submitters
recommended the use of muzzles, so dogs could not eat carcasses, while
others were concerned about the apparent length of time that muzzles
would be required.
One submitter notes that several mechanisms can be applied that will
reduce the chance of working and pet dogs being poisoned, including good
signage, print and radio advertising in areas where 1080 drops are being
made, and mail drops to registered dog owners. Another submitter (a vet)
reported that all but one of the cases of 1080 poisoning in dogs that he had
seen resulted from warning signs being ignored. The one exception was
where a dog ate a dead possum that had been washed down a river. The
Wellington Regional Animal Health Committee (made up of farmers)
acknowledged the risk to farm dogs and expressed the view that losses can
be prevented by good management.
The Agency notes that the number of dog deaths reported by Broome et al
(2004) is small (and includes domestic as well as working dogs). While
the use of cyanide (as an alternative to 1080) might reduce the number of
working dogs killed, the Agency considers that any adverse effects on the
market economy either with or without 1080 are extremely small, localised
and short term.
Given the limited number of reported cases of deaths of working dogs
available, and the large number of submissions acknowledging the issue
but supporting the use of 1080 and offering practical advice on managing
working dogs around 1080 operations, the Agency does not consider this
requires further consideration. This is not to minimise or discount the
distress that is felt when working dogs are killed, which is addressed in
section 7.3.5. At the same time, it should be noted that other poisons also
affect dogs and may cause significant suffering.
7.3.6.3 Costs associated with the temporary removal of stock from land
during pest control operations and requirement for a standdown period following operations (M-A3)
The applicants note that “usage protocols require livestock to be excluded
from areas undergoing treatment and people are warned away until danger
periods have passed. The temporary removal of stock from land may
create a financial cost to farmers”.
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The Agency concurs with the applicants that given the increased accuracy
of aerial dropping of 1080 any requirement will be associated with groundbased operations. Therefore, there is unlikely to be any significant
difference in effects associated with the temporary removal of livestock
between 1080 operations and alternative poison operations. In either case,
any adverse effects on the market economy would be localised and short
term. Therefore, the Agency has not considered these effects further.
7.3.6.4 Negative impact on domestic and international market values
and access for meat and dairy produce from contamination of
meat and dairy produce with toxins (M-A4)
The Agency agrees with the applicants that any negative effect on
domestic and international market values for farm produce would be an
indirect effect associated with adverse effects on human health. Perception
issues are addressed in section 7.3.6.5.
The applicants discuss the restrictions on sales of feral meat (from wild
animals) sourced from areas where 1080 and cyanide have been used.
Where feral deer is offered for sale for human consumption protocols
require the animal to be sourced from 1080-free areas. The applicants note
that there are no such restrictions on animals from areas where cyanide has
been used.
Given the small size of the market for feral meat, and the current controls
for sale of such product, the Agency does not consider that this requires
any further consideration
7.3.6.5 Negative impact on domestic and international markets due to
market perceptions of the use of toxins (M-A5)
As noted above, the Agency has not assessed the adverse effects on
domestic and international market values from the ‘contamination’ of meat
and dairy products by 1080 or alternative poisons.
However, the Agency acknowledges that there could be effects on
domestic and international markets arising from perceptions of
contamination. The applicants advise that “the New Zealand Food Safety
Authority reports that none of our trading partners are concerned about the
use of 1080 in New Zealand”.22
The Agency notes that New Zealand has been using 1080 for more than
40 years. While it is possible that increasing environmental awareness and
concerns about sustainability may impact on international perceptions
about the use of poison, it is not possible to second guess how such a
change might occur and what the magnitude or likelihood would be. Such
changes in perception about the use of poison might also apply to the use
of alternatives such as cyanide.

22 The applicants refer to a personal communication.
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A submitter with extensive experience in international agricultural policy
consultancy believes trade restrictions, through the introduction of nontariff barriers, will become more prevalent in the future, and that the high
use of 1080 could trigger such a barrier. The Meat and Wool Board
submission supports the continued use of 1080 and states that “the
potential trade risks associated with continued 1080 use are minimal”.
The Agency acknowledges that in the future perceptions may change and
that such impacts may occur (see Professor Ross Cullen’s report in
Appendix J). Recognising this possibility, the Agency considers that
under the 10-year time horizon that this application proposes there is no
evidence that suggests there might be any measurable change in
perceptions of meat or dairy products that would result in changes in
values on domestic or international markets as a result of the use of 1080
or alternative products. The Agency recognises the issue of non-tariff
barriers and considers that any such issue should be addressed by the
Government under the World Trade Organisation’s technical barriers to
trade agreement.
Without any evidence or forecasts to support a change in perceptions, the
Agency concludes there is no basis for such an assessment and therefore it
has not been considered further.
7.3.6.6 Potential barriers to organic certification from contamination of
produce with toxins (M-A6)
The applicants note that “certified organic properties can lose their
certification if chemical pesticides such as 1080 or cyanide are found on
the property during audits” (assertion based on a personal
communication23). The applicants go on to state that these substances
would be found on an organic certified property only as a result of human
error, most likely associated with aerial application.
The Agency concludes that while it is not impossible that an error in
application could result in 1080 being erroneously dropped on to a
property with organic status, current techniques for aerial application make
such an event highly improbable. The subsequent steps required for an
organic property to lose its certified status make such an event remote, so
the Agency has not considered this potential adverse effect further.
7.3.6.7 Potential impact on international and domestic market values
and access for pip fruit, kiwifruit etc (M-A7)
No evidence is provided regarding the use of 1080 in horticultural areas.
The applicants state that some councils do use 1080 “expressly for the
purpose of protecting horticultural values but [that] this is not a
23 Additional clarification from Stuart Ford (personal communication) suggests that the property
would be unlikely to lose its status as a result of a third party contamination, although this
would be at the discretion of the certifier. Any produce that may have been in contact would
have its status withdrawn but not the property.
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widespread occurrence”. It is unclear how the use of 1080 would affect
horticultural market values and access for produce, so the Agency has not
considered this effect further.
7.3.6.8 Restricted access and voluntary avoidance of recreational areas
during pest control operations (M-A8)
The applicants state that pest control operations in areas valued by tourists
and outdoor enthusiasts may restrict the use of an area for a short period
and that people may also voluntarily avoid areas where 1080 or cyanide
pest control operations are being undertaken.
The Agency considers that such an effect is a social effect and any
economic aspects would be very small. Therefore, this potential adverse
effect is considered under effects on society and communities (see
section 7.3.5.6).
7.3.6.9 Negative perceptions of large scale aerial application of
pesticide and impact on tourist spending (M-A9)
The applicants have concluded that overseas visitors are “probably not
aware of the use of 1080 or cyanide in New Zealand when they make a
choice on destination for their holiday. It is therefore unlikely that the use
of 1080 or cyanide will prevent an international visitor from coming to
New Zealand or visiting a region”. The Agency concurs with this
evaluation.
The applicants go on to note that:
Local visitors are likely to be better informed and more likely to
have an opinion on the use of 1080 in wilderness areas. The
widespread use of any toxin in the New Zealand landscape is
perceived as very undesirable. New Zealander’s have polarised
perceptions of risks to New Zealand’s environment (including
native forests and biodiversity), from the use of 1080. It is most
likely to have a highly localised effect.
The applicants have not provided any research findings to support these
statements. The Agency received submissions opposing the use of 1080,
particularly in aerial drops, but also received submissions believing that it
is necessary to use these methods to protect economic values and
conservation values.
The Agency agrees with the reviewer Professor Ross Cullen (Appendix J)
that “research is warranted on this topic”. However, given the present lack
of evidence, the Agency does not consider that there are any verifiable
economic effects that can be attributed to changes in tourist spending
either associated with the continued use of 1080 or alternative methods of
possum control.
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7.3.6.10 Negative impact from restrictions on hunting and associated
decrease in hunter spending (M-A10)
The discussion in section 7.3.6.4 refers to whether there are more
restrictions for the consumption of feral meat from areas where 1080 has
been used as opposed to where cyanide has been used. The applicants note
that “due to the risk of secondary poisoning from feral animals,
recreational hunters are restricted to 1080-free areas ….. However, hunters
can hunt in areas where cyanide has been used without restriction”.
The Agency acknowledges that there may be negative impacts from
restrictions on areas for (deer) hunters, but notes that because of the
availability of other areas for hunting, hunters will not be seriously
disadvantaged. Any restrictions will be short term and localised, and any
associated reduction in hunter spending in one area would be offset by
increased spending in other areas.
The Agency concludes that the indirect effect on the market economy from
hunting in particular areas not being available is very small, so has not
been considered further.
7.3.6.11 Negative impact on recreational hunting activity from by-kill and
associated loss of business activity and commercial
opportunities (M-A11)
The adverse social effects from loss of hunting amenity are addressed
under the effects on society and communities (see section 7.3.5.2).
The discussion in section 7.3.6.12 (negative impact on fur industry due to
reduction in possum populations and availability of resource) is linked to
this effect (negative impact on recreational hunting activity from by-kill
and associated loss of business activity and commercial opportunities), and
is measured in terms of spending by hunters. The applicants note that
game animals may be killed as by-kill associated with possum (and rabbit)
control. This is more likely to result from 1080 aerial operations than from
1080 or cyanide ground-based operations, where bait stations are designed
and placed to minimise by-kill. Information provided by the applicants in
Broome et al (2004) suggests 1080 by-kill is more likely to occur when
carrot baits are used than when pellets are used. As noted by the
applicants, the development of deer repellent baits is reducing deer by-kill.
Nugent and Henderson (1990) provide information about the value of
hunting in the Oxford area near Christchurch. Using a mixture of market
and non-market valuations they conclude that the estimated value of the
Recreational Hunting Area (RHA) exceeds the cost of administration. The
research is now 17 years old, but it does confirm the value of the resource.
The Agency recognises the economic value of recreational hunting,
especially in small towns and communities close to the RHAs.
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It is worth noting that the New Zealand Deer Stalkers Association
submission states that while current 1080 use poses unacceptable risks to
game animals and hunting dogs, it:
support[s] the use of 1080 for pests [and believes] the development
of this [deer] repellent technology is of intrinsic value to the game
resource and to the country. Its further development will underpin
recreational hunters attitude to, and acceptance of all poisoning
technologies, including those involving 1080.
The Agency considers that the effect of deer by-kill is more appropriately
considered under adverse social effects, since there is no evidence to
support a loss of trade in communities close to deer-hunting areas that can
be linked to game animal by-kill. Similarly, non-market values for deer
hunting can (and have) been calculated. There has not been any work
linking changes in these values to by-kill from 1080 operations.
7.3.6.12 Negative impact on fur industry due to reduction in possum
populations and availability of resource (M-A12)
In evaluating the effects on the fur industry, it is important to remember
that effects need to be considered in terms of marginal effects, that is,
changes to the current situation. At present, the applicants note that:
the possum fur industry is not thought to be a significant export
earner for New Zealand. The fur trade industry in New Zealand
peaked in 1980/81 when export of skins reached an all-time high.
However prices and exports have been low since 1990 and many
professional and part-time hunters have left the industry.
Under the scenario of continuing use of 1080, it is unlikely that there
would be any change to the current situation with respect to trapping since
the stated goal of the AHB is to reduce possum numbers to help to achieve
Tb-free status, and the goal of DoC is to reduce possum numbers to protect
conservation values. Under the ‘without 1080’ scenario it is likely that the
number of possums would increase, which might make trapping more
attractive and increase interest in the industry.
However, the Agency concurs with the applicants that even with continued
use of 1080 the number of possums available to the fur industry is not
likely to decrease to the point where that industry becomes non-viable, so
under the scenario of continued use of 1080 there would not be any
measurable effect on the possum fur industry.
7.3.6.13 Reduced opportunities for employment from trapping and
hunting for control of possums and other pests M-A13
Under the ‘with 1080’ scenario there is not expected to be any change in
the amount of trapping and other ground-control operations in the next
10 years. It is noted that as areas come under control the effort will shift to
other areas, so there may be a regional shift.
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Several submitters involved in the fur industry considered the use of 1080
to have a considerable adverse effect on their business in that a reduction
of possum numbers (particularly in the front country) would mean less
product available to their industry. Kerr and Cullen (1995) note that the
harvesting of possums for fur has historically been an important economic
activity in New Zealand, but a downturn in the demand for pelt and fur
products in the 1980s dramatically reduced prices and people dropped out
of the industry. Submitters have indicated that this trend is reversing and
that possum fur and pelts are again becoming economically important.
Trapping will always be an important component of possum control,
particularly in certain local areas.
While the Agency considers that reduced opportunities for employment
(ie, the difference between what would happen under the ‘with 1080’
scenario and what would happen under the ‘without 1080’ scenario) will
be a regional issue rather than a national issue. Over the time-frame of the
assessed scenarios it is unlikely that the number of possums available for
trapping will decrease to any degree. Therefore, the Agency concludes
that a minimal effect may be improbable, resulting in a level of effect of
A.
7.3.6.14 Negative impact on trade in feral venison and other game animal
based industries
Submitters stated that the by-kill of deer from 1080 operations reduced
deer numbers to the extent that the feral venison industry has declined to
the extent that it is unviable in many areas.
Gough and Ball (1995) estimated that the feral (deer, chamois, pigs)
hunting industry on DoC-managed lands contributed $1.3 million to the
West Coast economy.
In 2003, a Ministry of Agriculture and Forestry press release stated:
only a small amount of feral deer meat is produced a year,
compared with a much larger amount of farmed deer. In the year
to June last year [2001], New Zealand exported 15,693 tonnes of
venison, and it has been estimated that about 1000 tonnes was from
feral animals. The domestic market also consumes a significant
quantity.
Shortly after this time, Mair Venison (PPCS) (Invercargill and Hokitika)
stopped buying wild venison. While there is some confusion about the
reasons for this, triggers were illegal hunting and low prices.
While a reduction in the number of animals available may have been one
factor in the effective collapse of trade in feral venison, there is no
evidence that the use of 1080 was responsible for this reduction. Nor is
there any evidence to suggest that if 1080 use were to cease this trade
would revive, especially since another major factor was a reduction in
prices.
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This assessment of effects on the market economy uses the current
situation as the basis for assessment rather than an historical position.
Therefore, given that such trade is currently very limited, the Agency does
not consider that the use of 1080 will result in a significant adverse effect
on this trade in the next 10 years, or that an inability to use 1080 would
result in the development of a viable trade. This effect is not considered
potentially significant, so it has not been considered further.
7.3.6.15 Summary of assessment of potentially significant adverse
effects (risks and costs) on the market economy
Table 7.13 summarises the assessment of potentially significant adverse
effects (risks and costs) on the market economy.
Table 7.13: Summary of assessment of potentially significant adverse effects
on the market economy
Description

Magnitude

Loss of livestock from
poisoning

With 1080
Minimal

Likelihood

Effect
level

Very unlikely

B

Improbable

A

Improbable

A

Without 1080
Minimal
Reduced opportunities
for employment from
trapping and hunting for
control of possums and
other pests

Net effect
Minimal

A

Uncertainty/comment
This effect is considered to
be not significant under both
‘with 1080’ and ‘without
1080’ scenarios
While the magnitude of the
effect is not well defined, any
uncertainty is not expected to
impact on this assessment
This is a net effect since is it
a ‘reduced opportunity’

Improbable

7.4

Identification of beneficial effects (benefits)

7.4.1

Identification of beneficial effects (benefits) on the biological
and physical environment
The applicants identified 11 potential beneficial effects to the biological
and physical environment under two groups.
•

Benefits to native flora species and ecosystem level effects:
-

•
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reduction in populations of pest species attributable to 1080 use
through targeted kill, integrated pest management or by-kill.

Benefits to native animal species:
-

benefits to native birds from a reduction in populations of predators
and competitors attributable to 1080 use through targeted kill,
integrated pest management or by-kill

-

benefits to native herpetofauna species from a reduction in
populations of predators and competitors attributable to 1080 use
through targeted kill, integrated pest management or by-kill
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-

benefits to invertebrates from a reduction in populations of predators
(including wasps) and competitors attributable to pest control use
through targeted kill, integrated pest management or by-kill

-

native fish, eels and freshwater invertebrates.

The Agency notes that all the beneficial effects identified by the applicants
are considered to arise from the use of substances containing 1080. No
beneficial effects at other stages of the substances’ lifecycles have been
identified. The specific potential effects listed in Table 7.14 have been
identified because they have an environmental impact.
Table 7.14: Identification of beneficial effects on the biological and physical
environment
With 1080

Without 1080

Applicants’ code

Applicants’ code

Protection of vulnerable plant species from browsing by pest
species and resulting biodiversity benefits

E-B1

-

Protection of native ecosystem health and habitat values

E-B2

-

Capacity to create and maintain predator-free offshore islands

E-B3

-

Reduced predation of mohua (yellowhead), kakariki (orange
fronted parakeets) and southern New Zealand dotterel

E-B4

-

Reduced predation of native birds, particularly threatened species
(excluding mohua, kakariki and southern New Zealand dotterel)

E-B5

-

Reduced competition for food supply and some habitat resources
for native birds particularly threatened species

E-B6

-

Reduced predation of, and competition for food supply for native
short-tailed and long-tailed bats

E-B7

-

Reduced predation of and competition for food supply for
herpetofauna (including native lizards, skinks and frog)

E-B8

-

Protection of native invertebrates (particularly threatened species)
from predation and reduced competition for food

E-B9

-

Protection of Powelliphanta land snails from predation

E-B10

-

Protection of habitat for native fish, eels and freshwater
invertebrates from enhanced ecosystem services

E-B11

-

Beneficial effect

The Agency has assessed all these potential beneficial effects in
Appendix F. The Agency’s assessment is summarised in section 7.5.1.
7.4.2

Identification of beneficial effects (benefits) on human health
and safety
The applicants identified four potential beneficial effects to human health
and safety under two groups.
•

Benefits from the control or eradication of Tb.

•

Benefits from reduced exposure to micro-organisms carried by pests The
Agency notes that all the beneficial effects identified by the applicants
are considered to arise from the use of substances containing 1080. No
beneficial effects at other stages of the substances’ lifecycles have been
identified. The specific potential effects listed in Table 7.15 have been
identified because they have a human health and safety impact.
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Table 7.15: Identification of beneficial effects on human health and safety
With 1080

Without 1080

Applicants’ code

Applicants’ code

Reduced chance of contracting Tb from close contact with infected
animals (herds or feral) resulting in inhalation of contaminated
aerosols

H-B1

-

Reduced chance of contracting Tb from consumption of milk and
dairy products from infected herds

H-B2

-

Reduced chance of contracting Tb through consumption of meat
(farmed and feral) from infected animals

H-B3

-

Reduced exposure to diseases and illness carried by pest species
(excluding bovine Tb) including protozoa such as giardia

H-B4

-

Beneficial effect

An additional beneficial effect that may have an impact on human health
and safety was identified by the Agency and is listed in Table 7.16.
Table 7.16: Identification of additional beneficial effects on human health and
safety
Beneficial effect
Reduced availability of 1080 for pest control is likely to result in
increased use of agents associated with higher meat residues, in
particular secondary anti-coagulants (brodifacoum/pindone)

With 1080

Without 1080

3

X

The Agency has assessed all these potential beneficial effects in
Appendices G and H. The Agency’s assessment is summarised in
section 7.5.2.
7.4.3

Identification of beneficial effects (benefits) on the relationship
of Māori to the environment

7.4.3.1 Identification
A range of beneficial effects were identified by the applicants and
consultees throughout the Māori consultation process, and by the Agency
and submitters on consideration of the application.
The Agency has summarised the potential beneficial effects it considers
significant in terms of their impact on the relationship of Māori to the
environment under two headings: kaitiakitanga and taha ōhanga.
However, because beneficial effects on the biological and physical
environment, human health and safety, society and communities, and
market economy are addressed in sections 7.4.1, 7.4.2, 7.4.5 and 7.4.6
respectively, the potential beneficial effects identified below are assessed
with reference to their specific impact to iwi/Māori.
Kaitiakitanga
Though generally concerned about the use of toxins and poisons like 1080
in the environment, several consultees and submitters noted benefits,
particularly with regard to the restoration and retention of native species,
habitats and mahinga kai. Submitters also noted the potential for the
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restoration of the mauri of native species and habitats given the reduction
or removal of possums and other vertebrate pests.
Taha Ōhanga
Iwi/Māori are significant landowners contributing to the agricultural and
forestry industries (among others). Submissions from landowners and
incorporations supported the continued use of 1080, including aerial
application, because of the importance of effective (including costeffective) pest and vector management to the success of those industries.
These potential beneficial effects are assessed in section 7.5.3.
7.4.4

Identification of beneficial effects (benefits) with regard to the
principles of the Treaty of Waitangi (Te Tiriti ō Waitangi)

7.4.4.1 Identification
Section 8 of the HSNO Act requires decision makers under the Act to take
into account the principles of the Treaty of Waitangi (Te Tiriti ō Waitangi)
when considering applications. Because of this requirement, the following
potential beneficial effects to the principles of the Treaty of Waitangi have
been identified by the applicants, consultees, submitters and the Agency.
Participation
Some consultees and submitters, particularly groups with significant land
and resource holdings, noted robust and positive relationships with those
responsible for the management of the use of 1080. For some this included
employment opportunities by being involved in ground-control operations,
whilst for others it was expressed in terms of the mutual development and
implementation of best practice consultation and management.
Protection
Generally, the majority of submissions from recognisably iwi/Māori
groups expressed their reluctant acceptance of the use of 1080 (including
aerial application in some cases), noting its efficacy in protecting cultural
and other resources.
7.4.5

Identification of beneficial effects (benefits) on society and
communities

7.4.5.1 Approach
The approach applied is described in section 7.2.5.1.
7.4.5.2 Identification
The applicants identified five potential beneficial effects on society and
communities, which are listed below. In some instances, the Agency has
reframed the description to more precisely reflect the nature of the effect.
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•

Reduced concern over native ecosystem degradation (S-B1) (reworded
as ‘concern over native ecosystem degradation’). This potential effect
was common to people who supported the continued use of 1080 and
people who opposed it, and related to people’s perceptions. A similarly
worded additional adverse effect has been included to allow the two
aspects to be explored.

•

Enhanced pride and pleasure from the protection of New Zealand’s
natural heritage and clean, green image (S-B2).

•

Reduction in concern over exposure to Tb-infected animals (eg,
handling live animals or contact with carcasses) (S-B3).

•

Reduced stress to farming communities from the removal or reduction in
Tb risk and associated threat to farm productivity (S-B4).

•

Enjoyment of recreational activities that rely on the maintenance of a
healthy forest habitat and native biodiversity (S-B5) (renamed as
‘enhanced enjoyment …’).

The Agency has not identified any additional beneficial effects on society
and communities; nor were any additional effects identified from
submissions.
These potential beneficial effects are assessed in section 7.5.5.
7.4.6

Identification of beneficial effects (benefits) on the market
economy

7.4.6.1 Identification
The applicants identified 15 potential beneficial effects on the market
economy, under the following groups.
•

Effects on farming (pastoral and horticulture).

•

Effects on forestry.

•

Effects on the domestic economy.

•

Effects on export markets.

•

Effects on tourism.

•

Effects on ecosystem services

The specific potential effects listed below have been identified because
they have an economic (monetary) impact.
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•

Reduction in loss of livestock to Tb and subsequent increase in income
from meat production animals (M-B1).

•

Increase in production from dairy animals (M-B2).

•

Reduced costs to farmers from disease and vector control (M-B3).

•

Removal or relaxation of restrictions on livestock movements (M-B4).
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•

Reduced competition for grazing from pests (wallabies, possums, rabbits
& hares) (M-B5).

•

Improved livestock herd health from improved water quality (M-B6).

•

Reduced costs to the agricultural sector and government associated with
vector control (M-B7).

•

Reduced likelihood of formal restrictions on access to export markets for
beef, venison and dairy products (M-B8).

•

Reduced likelihood of restrictions on access to export markets for live
cattle and deer (M-B9).

•

Reduced likelihood of loss of markets due to market perceptions of New
Zealand’s Tb status (M-B10).

•

Reduction in crop damage/losses due to possum browsing (for orchards
etc) (M-B11).

•

Reduction in damage to exotic forestry plantations, particularly
seedlings (M-B12).

•

Benefits for tourism as a result of maintenance of healthy forest habitat
and native biodiversity (M-B13).

•

Benefits to aspects of the New Zealand economy which benefit from
ecosystem services in general (M-B14).

•

Reduced costs from erosion and flood damage from maintaining healthy
vegetation cover and catchment/soil erosion plantings (M-B15).

The Agency notes that the following three beneficial effects, based on the
identified adverse effects of the ‘with 1080’ scenario, would result from
the ‘without 1080’ scenario.
•

Beneficial impact on fur industry due to an increase in possum
populations and availability of resource (MA-12).

•

Enhanced opportunities for employment from trapping and hunting for
control of possums and other pests (MA-13).

•

Negative impact on trade in feral venison and other game animal based
industries.

These beneficial effects are assessed in section 7.5.6.
Submitters did not identify any additional beneficial effects on the market
economy.

7.5

Assessment of beneficial effects (benefits)

7.5.1

Assessment of beneficial effects (benefits) on the environment
In the following assessment, the Agency has used the ERMA New Zealand
qualitative descriptors for effects on the environment, listed in
Appendix P.
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Table 7.17: Beneficial effects on the environment (identified by the
applicants), and Agency comments
Appl.
ID

Effect

Magnitude
of effect

Likelihood
of
occurrence

Level
of
benefit

Agency comment

BENEFITS TO NATIVE FLORA SPECIES AND ECOSYSTEM LEVEL EFFECTS
Reduction in populations of pest species use attributable to 1080 use through targeted kill,
integrated pest management or by-kill.
Browsing and grazing animals that feed on native plant species include possums, wallabies, ungulates
(eg, deer and goats), rats, rabbits and hares. They damage the vegetation canopy and under-storey,
browsing on seedlings, leaves, flowers, fruits and new growth.
Possums, rodents, cats and mustelids (stoats, weasels and ferrets) also prey on native species (birds,
lizards and invertebrates) that have important relationships with native flora (eg, aiding in seed dispersal,
fertilisation and other symbiotic or mutualistic relationships).
E-B1

Increased
rotection of
vulnerable plant
species from
browsing by pest
species and
resulting
biodiversity
benefits

Massive

Very likely

F

The relationship between 1080
treatment and vegetation
response is complex and not
fully understood. Variables that
affect the response include
whether a species responds
quickly or slowly to release from
possum-browsing pressure, the
impacts on seedling
regeneration by ungulates and
the effects of environmental
factors. Some species are
preferentially browsed by
possums and achievement of a
residual trap catch index (RTCI)
<3% is needed to ensure their
survival.

E-B2

Increased
rotection of native
ecosystem health
and habitat values

Major

Extremely
likely

F

1080 as a broad-spectrum acute
toxicant appears to be an
effective tool for multiple species
pest control achieving significant
reductions in pest population
through both primary and
secondary poisoning. There are
benefits to ecosystems from
removal of browsing pressure
through the use of 1080 over
large areas that would otherwise
be inaccessible.

E-B3

Increased
Capacity to create
and maintain
predator-free
offshore islands

Major

Likely

D

This is essentially a subset of
E-B2, so is considered there.

BENEFITS TO NATIVE ANIMAL SPECIES
(eg, birds, bats, invertebrates, freshwater vertebrates and herpetofauna)
Benefits to native birds from a reduction in populations of predators and competitors attributable
to 1080 use through targeted kill, integrated pest management or by-kill
Predators of native species include possums, rodents, cats and mustelids (eg, stoats and ferrets). These
species also prey on native birds species that have important ecological relationships with native plants
including seed dispersion, fertilisation, and other symbiotic or mutualistic relationships.
Browsing and grazing animals feed on native plant species and include possums, wallabies, ungulates
(deer and goats), rats, mice, rabbits, hares, wasps and pigs. These animals diminish native fauna habitat
values and forest ecosystem functionality as a whole. The combined effect of multiple pest species
means conservation impacts are increased and pest management operations require complex planning to
achieve desired outcomes.
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Appl.
ID

Effect

Magnitude
of effect

Likelihood
of
occurrence

Level
of
benefit

Agency comment

E-B4

Reduced predation
of mohua
(yellowhead),
kakariki (orange
fronted parakeets)
and southern New
Zealand dotterel

Massive

Extremely
likely

F

Mohua and kakariki are
particularly vulnerable following
irruptions of rats and stoats.
1080 is the one poison that can
be used to rapidly control these
predators. Southern New
Zealand dotterel are vulnerable
to predation by feral cats. 1080
is the only poison registered for
the control of cats.
The benefits may not be realised
if the timing of control in relation
to pest irruptions, predator–prey
interactions and the timing of
breeding in non-target species
are not well managed.

E-B5

Reduced predation
of native birds,
particularly
threatened species
(excluding mohua,
kakariki and
southern New
Zealand dotterel)

Major

Likely–
extremely
likely

F

There are clearly benefits to
many native fauna from the use
of 1080 over large areas of
forest in reducing predation
pressure. However, the benefits
may not be realised if the timing
of control in relation to pest
irruptions, predator–prey
interactions and the timing of
breeding in non-target species
are not well managed.
No evidence of significant
adverse effects on populations
of any non-target species as a
direct result of exposure to 1080,
with the exception of some
historical cases where
unscreened carrot was used at
very high sowing rates.
Magnitude of benefit for
threatened species will be
greater than for more common
species due to the vulnerability
of small, potentially isolated
populations.

E-B6

Reduced
competition for
food supply and
some habitat
resources for
native birds
particularly
threatened species

Major

Very likely

E

There is little information on the
monitoring of flowers and fruit for
which pests and native birds
may compete. Nevertheless,
there is some evidence that
competition for food may result
in birds not obtaining sufficient
nutrition to reach reproductive
condition and/or not being able
to adequately feed their young.

Benefits to native bats from a reduction in populations of predators and competitors attributable
to pest control through targeted kill, integrated pest management or by-kill
E-B7

Reduced predation
of, and competition
for food supply for
native short-tailed
and long-tailed
bats

Major

Likely

F
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Monitoring has shown no effects
on bats in areas treated with
1080, although further
information on bat population
demography is needed in order
to fully assess this risk. Benefits
from reduced predation and
reduced competition for food are
likely, but have not been
explicitly examined. As
threatened species, benefits of
protection are rated more highly.
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Appl.
ID

Effect

Magnitude
of effect

Likelihood
of
occurrence

Level
of
benefit

Agency comment

Benefits to native herpetofauna species from a reduction in populations of predators and
competitors attributable to pest control through targeted kill, integrated pest management or bykill using 1080
E-B8

Reduced predation
of and competition
for food supply for
herpetofauna
(including native
lizards, skinks and
frog)

Moderate

Unlikely–
likely

E

This benefit has not been
demonstrated, although it is
considered likely given evidence
of predation.
Prey-switching by cats and
mustelids has been observed in
areas with rabbit control and are
most likely to occur when there
are large fluctuations in rabbit
numbers.
As threatened species benefits
of protection are rated more
highly.

E-B9

Protection of
native
invertebrates
(particularly
threatened
species) from
predation and
reduced
competition for
food

Minor

Likely

E

Native invertebrates have been
observed feeding on 1080 baits,
but significant effects on their
populations have not been
determined. However, studies
on invertebrate populations are
complicated by the specificity of
collection methods and low
power to detect effects.
Nevertheless, many pests
targeted by 1080 are known to
feed on invertebrates, so a
benefit that is at least minor is
considered likely.

E-B10

Protection of
Powelliphanta land
snails from
predation

Major

Very likely

E

Studies on Powelliphanta
species have shown population
increases following 1080
treatment. Given the rarity of
these snails, such increases
may have a major impact.

Native fish, eels and freshwater invertebrates: No direct benefits identified other than a general
benefit from improved ecosystem health and biodiversity
E-B11

7.5.2

Improved habitat
for native fish, eels
and freshwater
invertebrates from
enhanced
ecosystem
services

Minor

Likely

B

This potential benefit arises
through improved forest health,
resulting in reduced erosion.
The Agency accepts the
applicants’ rationale that this
seems plausible though
unproven.

Assessment of beneficial effects (benefits) on human health and
safety
In the following assessment, the Agency has used the ERMA New Zealand
qualitative descriptors for effects on human health and safety, listed in
Appendix P.24

24 The magnitude descriptors that the applicants have used for beneficial effects on health and
safety are similar to the ERMA New Zealand descriptors.
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Table 7.18: Beneficial effects ‘with 1080'
ID

Effect

Magnitude
of effect

How
likely?

Level
of
benefit

Commentary

Benefits from control or eradication of bovine tuberculosis (Tb)
H-B1

Reduced chance of
contracting Tb from
close contact with
infected animals
(herds or feral)
resulting in inhalation
of contaminated
aerosols

Minor

Improbable

B

The Agency notes that
around 3% of human Tb
cases are due to
Mycobacterium bovis (bovine
Tb) and that the Ministry of
Health attributes this low
incidence to herd testing and
milk pasteurisation. The
Agency does not consider
that continued use of 1080
will have a significant impact
on reducing the number of
cases of bovine Tb in
humans. See Appendix G.

H-B2

Reduced chance of
contracting Tb from
consumption of milk
and dairy products
from infected herds

Minor

Improbable

B

The Agency notes that the
widespread pasteurisation of
milk is attributed by the
Ministry of Health to the low
incidence of bovine Tb in
humans. See Appendix G.

H-B3

Reduced chance of
contacting Tb through
consumption of meat
(farmed and feral) from
infected animals

Minimal

Highly
improbable

A

The Agency has found no
evidence to implicate the
consumption of meat in
transmission of bovine Tb to
humans. See Appendix G.

Improbable

B

Possum are only one
reservoir for these pathogens
and following possum control
other carrier species, such as
birds, humans, feral animals
(eg, pigs and deer) will
remain. Before human
consumption, treatment of
water is recommended. See
Appendix M.

Benefits from reduction in pest numbers
H-B4

Reduced exposure to
diseases and illness
carried by pest species
(excluding bovine Tb)

Minor

Benefits from reduction in feral residues of agent other than 1080
Reduced availability of
1080 for pest control is
likely to result in
increased use of
agents associated with
higher meat residues,
in particular secondary
anti-coagulants
(brodifacoum/pindone)

7.5.3

Minimal

Very
unlikely

B

Minimal because the adverse
effect from the other agents is
low. However, due to much
greater persistence of these
agents in meat (than for
1080) there is greater
likelihood of residues being
consumed in ignorance.

Assessment of beneficial effects (benefits) on the relationship of
Māori to the environment
The potential beneficial effects on the relationship of Māori to the
environment have been assessed in accordance with clauses 9(b)(i) and
9(c)(iv) of the Methodology and sections 6(d) and 8 of the HSNO Act. In
addition, the Agency used the framework in the ERMA New Zealand
(2005) user guide Working with Māori under the HSNO Act 1996: A Guide
for Applicants to assess this application.
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The following issues are discussed in terms of the potential for beneficial
effects resulting from the continued use of 1080 in pest management,
where those beneficial effects have a specific significance to Māori.
7.5.3.1 Kaitiakitanga
Introduction
As noted in section 7.3.3 the role of Māori as kaitiaki has been long
recognised in New Zealand, including through statute. This
intergenerational, proactive responsibility is highly guarded amongst
iwi/Māori communities as they continue to use the knowledge and wisdom
of past generations to seek to protect and enhance the cultural and natural
resources.
This section provides a discussion and assessment on the benefits of using
1080 to assist in the ongoing management of the environment.
Supporting kaitiakitanga
Several submitters and hui participants acknowledged that possums,
mustelids and rodents pose a significant threat to the environment and
economy, particularly with regard to taonga koiora and taonga tuku iho.
They went on to note that there were limited options in terms of assisting
kaitiaki in the effective management of taonga species and ecosystems.
Accordingly a number of the submissions received from iwi organisations
(rūnanga, trusts and incorporations) noted that although generally opposed
to the use of toxins / poisons like 1080 in the environment, there was a
level of satisfaction that 1080 was the most effective tool at this point in
time.
Te Ao Mārama Incorporated considered, after having been privy to a
considerable amount of research in recent years, that “all the scientific
information has led us to the conclusion that all the alternative toxins have
far greater adverse effects, and for a longer period of time”. They went on
to consider the by-kill of rats, mice, stoats, ferrets and feral cats to be a
significant benefit. Similarly Te Rūnanga ō Ngāi Tahu noted that they
“will always have concerns about the use of toxins in the environment.
However it is acknowledged that 1080 may be less harmful than other
toxins currently available, and that hunting and trapping may not always
be feasible”.
The Waipoua Forest Trust Incorporated noted that “the use of 1080 is an
essential tool in the battle to win our heritage back and be responsible
guardians of our unique natural heritage. It is our duty to hand it on to our
grandchildren in a condition that allows them the same opportunities to
experience and care for it that we have”.
A number of submitters also commented on the improvements made to the
technology and methodologies applied to the use and management of 1080
including GPS controlled aerial applications, high-tech precision sowing
buckets, low dust bait and lower rates of application. Collectively
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submitters making these comments felt that the improvements had
dramatically reduced the adverse effects experienced in the past, and went
on to note that the occurrence of adverse effect now is generally a result of
operational failures by field contractors.
Resource protection
Māori are also very significant land owners in New Zealand, with a keen
interest in ensuring their land is managed effectively and responsibly
supporting cultural, environmental and socio-economic outcomes. In their
submission, the Lake Taupo and Lake Rotoaira Forest Trusts noted that as
representatives of about 10,000 owners, they are responsible for
approximately 50,000 hectares of land in the Lake Taupo catchment
bounded by Lake Taupo, the Kaimanawa Forest Park, Tongariro National
Park and Lake Rotoaira. Much of this area (32,000 hectares) is in
plantation forestry, but the remaining land is largely both virgin and
regenerating native forest.
The Trusts expressed a vested interest in the health and well-being of their
forests and are keenly aware of the devastation caused by possums and
other vertebrate pests. They particularly noted that “protecting the native
and exotic flora and fauna, while also controlling those exotic flora and
fauna considered to be weeds and pests, are central to the Trusts land use
philosophy” and they went on to note that “the control of these pests is
therefore considered essential, and in many instances aerial application of
1080 is considered to be the best option”.
Protecting taonga
Again Te Rūnanga o Ngāi Tahu outlined their tribal vision in relation to
the biodiversity of native forests noting the importance of “re-establishing
flourishing, fully functional native ecosystems, and thus our relationship to
such ecosystems”. They identified that the ongoing control of rodent,
mustelid and marsupial pests was key to the achievement of this vision
noting that the vision was “consistent with continued controlled use of
1080 in native forests, until such time as better alternatives can be found”.
Another issue raised as being significant was the preference by some for
the use of aerial 1080 application over waahi tapu, rather than repeated
human operations that do not recognise the tapu of the area involved.
Experiences were relayed at the Māori National Networks 1080 Generic
Issues Hui about the desecration of waahi tapu by pest management
operators transgressing tapu by their presence and perceived lack of
respect for spiritual values. In addition, the Waipoua Forest Trust
Incorporated submission noted that continued aerial use was a better
alternative than having “outside contractors and DoC monitoring staff
trampling through places,… including sleeping, disturbing taonga and
producing waste in koiwi caves”.
With regard to native and valued taonga species generally, previous
sections provide discussion on the beneficial effects so is not discussed
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further here other than to note that this level of evaluation was supported
in a number of submissions.
Assessment
The Agency acknowledges the issues associated with beneficial effects
raised by consultees, submitters and hui participants noting the general
level of agreement that possums, mustelids and rodents are significant
pests to culturally important species and ecosystems. Accordingly the
Agency endorses the comments made by the applicant (section 7 pg 429 of
application) about the reluctant acceptance of iwi/Māori. In addition the
Agency supports the comment made by the applicant that
many submitters recognised that possum are a problem that needs
to be addressed, but stated that the use of 1080, particularly the use
of aerial drops, presents difficulties for the Māori relationship with
taonga in the forest and in waterways.
Ngāti Kahungunu noted the view expressed by their people during a
number of iwi organised hui, promoting the “increased use of ground
control methods for easier country, enabling our people to interact with
DoC and AHB in the management of our forests”. This view was
expressed by most iwi/Māori submitters who also noted that aerial
application was being used in areas that were not inaccessible to ground
control methods. As noted previously most submitters also noted that
there was a need for increased control, particularly for aerial application,
and the need for an increased level of engagement with Māori to better
manage risks.
With regard to increased control, particularly for aerial 1080 operations,
submitters made a range of suggestions for improved controls including:
•

increasing the buffer zone requirements for waterways and neighbouring
private land;

•

better consultation processes with iwi/Māori to build in controls that
mitigate or remove rohe and iwi/hapū specific cultural risk;

•

better and more consistent mechanisms for consulting with neighbouring
land owners to ensure the appropriate consents have been sought (where
crossing private land is necessary) and risks mitigated appropriately;

•

improved pre and post operation monitoring, particularly with regard to
species of significance to Māori; and

•

the improvement and effective enforcement of best practice guidelines
for 1080 users.

From the information available, the Agency concludes that a moderate
beneficial effect to kaitiakitanga from 1080 ground control operations to
be very likely. The associated level of beneficial effect is F.
With regard to the aerial distribution of 1080 the Agency concludes that a
major is extremely likely given the comprehensive nature of this means of
application not only to the target pest species, but also to the by-kill of
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other recognised pests. This also takes into account that aerial operations
are localised and undertaken at infrequent time intervals lending to a
moderate magnitude of effect rather than major or massive. This is
supported by some submitters expressing concern that at the completion of
AHB targeted programmes, there is in some cases limited follow up. The
associated level of beneficial effect is F.
In terms of the without 1080 scenario, the Agency considers that the
beneficial effects are likely to be similar to 1080 ground control operations
concluding a moderate beneficial effect to be very likely. The associated
level of beneficial effect is F.
7.5.3.2 Taha Ōhanga
Land management
Iwi/Māori make up the largest natural group of pastoral farmers in New
Zealand owning in excess of 720,000 hectares of pastoral property, and are
collectively the largest shareholder group in Fonterra. The Māori pastoral
sector contributes significantly to New Zealand’s agricultural industry
turning over $600m in export earnings annually (www.agresearch.cri.nz).
It appears that Māori farmers were not prominent amongst those consulted
by the applicant, and the one submission received from a land trust fitting
this description noted a high level of frustration at not having been
consulted.
In addition, as noted in the section above, iwi/Māori are also owners of
large areas of land in native and commercial forestry, both posing
significant economic opportunity for those owners or organisations. Māori
are also a significant proportion of the forestry sector workforce relying
heavily on the effective management of those resources to their ongoing
employment benefit.
The Lake Taupo and Lake Rotoaira Forest Trusts noted in their submission
that the use of 1080, including aerially, was critical to their responsible
management practice noting the high level of damage caused by possum
browsing, particularly to newly planted seedlings. They noted the use of
trapping and ground control throughout their lands, but have gained
experience which indicates these methods alone to be insufficient.
The Trusts contest that these methods do not maintain possum numbers
low enough to manage damage to new seedlings leading to expensive replantings. In addition any re-plantings pose complications to future
management as the subsequent stands are of variable age and growth
compromising the timing and quality of subsequent silvicultural
operations.
A further issue for the Trusts is the reduction or removal of Tb infected
possums noting that trapping and ground control methods are again
insufficient to reduce the numbers low enough to reach a sustainable
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population ratio. The Trusts recognise, as responsible land owners, that
this is likely to pose significant issues for neighbouring pastoral land
owners.
Assessment
The Agency acknowledges the issues and concerns raised by submitters in
relation to the potential for beneficial effect from the use of 1080 on the
taha ōhanga or economic development potential of iwi/Māori.
Having considered all the available information (noting the limited amount
of information from iwi/Māori pastoral farmers or forestry owners) the
Agency concludes a moderate beneficial effects posed to taha ōhanga by
1080 ground control operations to be very likely. The associated level of
benefit is F.
With regard to the aerial distribution of 1080 the Agency concludes a
moderate beneficial effect to taha ōhanga is very likely given the
comprehensive nature of the method of control. The associated level of
risk is F.
7.5.4

Assessment of beneficial effects (benefits) with regard to the
principles of the Treaty of Waitangi (Te Tiriti ō Waitangi)

7.5.4.1 Participation
Discussion
As noted in section 7.3.3, submitters and hui participants were generally
frustrated at the lack of positive and effective engagement with the
applicant agencies both at a partnership and participation level. However
there are examples of positive participation engagement, and these have
proven to be of significant benefit to the iwi/Māori groups, applicant and
vector management agencies involved.
At ERMA New Zealand’s 1080 Generic Issues Hui, Te Rūnanga o Ngāi
Tahu provided a presentation on the positive relationship and operational
management processes they have in place with the applicant and vector
management agencies. This was endorsed in their submission where they
noted that:
within Ngāi Tahu we have seen our tribal focus shift from
identifying the adverse effects of 1080 to working proactively with
the Department of Conservation and the Animal Health Board to
improve the way 1080 is managed. We attribute this shift to both
an increased knowledge and understanding of 1080 that has come
with improved consultation processes, and better relationships with
key organisations involved in 1080 use.
The Lake Taupo and Lake Rotoaira Forest Trusts submission (supported
by the Tuwharetoa Māori Trust Board) noted their development of ‘formal
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consultation protocols with their owners to deal with any applications for
the use of 1080 on their lands’. These protocols ensure that:
•

Meaningful, timely and good faith consultation is conducted by vector
management agencies prior to every 1080 operation;

•

Provisions are available to amend or adjust proposed operations to meet
specific owner needs and/or to mitigate or minimise any risk;

•

that all interested owners have the opportunity to be involved in
monitoring; and

•

that post operation assessment and analysis reports are provided to all
interested owners.

The trust considers that:
this consultation process has been vital in educating both sides of
the debate about the real impacts of 1080 on the environment and
on waterways, and educating managers about some of the owners
concerns over various aspects relating to land use, customary
rights, tikanga and mana whenua.
Similarly the submission from Te Ao Mārama Incorporated noted the
positive relationship it has established with agencies responsible for the
use and management of 1080. They consider that the relationship has
better enabled them to achieve their kaitiakitanga responsibilities through
the establishment of processes for effective consultation, the ongoing
provision of research and information, and post operation monitoring.
Assessment
From the information available the Agency recognises the clear benefits of
iwi/Māori participation in the use and management of 1080 for pest
control. Further the Agency commends the applicants and other vector
management agencies who have established positive and effective
processes to facilitate iwi/Māori participation.
The positive experiences highlighted above provide a compelling case for
recommending that the applicants oversee the development and
implementation of these sorts of relationships consistently nationwide.
7.5.4.2 Protection
Discussion
Submitters and hui participants all acknowledged that the protection of,
whenua, taonga koiora and taonga tuku iho were critical to their identity as
iwi/Māori and their intergenerational role as kaitiaki. The principle of
active protection (as noted in section 7.3.4) is about the duty of the Crown
to actively protect Māori people in the use of their lands and waters to the
fullest extent practicable.
The Lake Taupo and Lake Rotoaira Forest Trust noted the need for “long
term protection and enhancement of ngā taonga tuku iho – all the physical
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and spiritual values associated with the lands they administer” and went on
to outline that “aerial 1080 is the only way to efficiently and reliably
control possums and rabbits prior to replanting”.
The Waipoua Forest Trust considered that “the use of 1080 is an essential
tool in the battle to win our heritage back and be responsible guardians of
our unique natural heritage”. A number of other submitters also
acknowledged the need for effective tools in the active protection of
taonga, and that for the moment 1080 was the most effective with regard to
vertebrate pest control.
Ngāti Kahungunu Iwi Incorporated identified the role of the crown in
relation to the principle of active protection and considered that effective
pest management was key. They also noted that the principle of active
protection “can only be achieved if the Crown and its agencies know what
those interests are, which means that whoever is acting under delegated
authority within the 1080 kaupapa needs to talk to the hapu involved so
that they can define ways to protect those interests”. As noted in the
Participation section above, there are now some good examples of where
such engagement is working lending to the view that this important Treaty
principle is being observed.
Assessment
The Agency acknowledges the benefits from the continued use of 1080 in
the active protection by the Crown of the relationship of Māori to their
ancestral lands, water, sites, waahi tapu, valued flora and fauna and other
taonga. Much of the basis for this assessment is extrapolated from the
assessment of benefits to the environment outlined in section 7.5.1 so is
not outlined in detail here.
Overall, the Agency considers the ongoing use of 1080 (including aerial
application) to be an important factor, assuming that iwi/Māori are
integrally involved in its use and management to ensure beneficial active
protection outcomes are achieved.
7.5.5

Assessment of beneficial effects (benefits) on society and
communities

7.5.5.1 Approach
The approach applied is the same as that detailed in section 7.3.5
Table 7.19: Beneficial effects on society and communities
Aspect

Associated effect

Section of E&R
Report

Recreational hunting

Loss of opportunity to hunt

7.3.5.2, 7.3.5.3

Enjoyment of the
bush

Negative effect on recreation from pest control in recreational
and rural areas

7.3.5.6

Enjoyment of recreational activities that rely on maintenance
of health forest habitat and native biodiversity

7.5.5.6
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Aspect

Trust and
engagement of
communities

Animal welfare

Associated effect

Section of E&R
Report

Concern over perceptions of ecosystem degradation

7.5.5.2, 7.3.5.13

Enhanced pride and pleasure from the protection of New
Zealand’s natural heritage and clean green image

7.5.5.3

Concern that the use of 1080 is adversely impacting on New
Zealand’s clean green image

7.3.5.14

Reduced stress to farming communities

7.5.5.5

Anxiety resulting from disagreement between hunting
community and government/pest control agencies

7.3.5.4

Anxiety resulting from perceived loss of control over own
environment

7.3.5.5

Distrust and suspicion of motive

7.3.5.10

Discomfort and stress from concerns about the way 1080 is
used

7.3.5.11

Grief caused by pet suffering or mortality

7.3.5.7

Concern for welfare of target animals

7.3.5.8

Concern for welfare of non-target animals

7.3.5.9

Dogs

Grief caused by pet suffering or mortality

7.3.5.7

Terrorism

Concerns about terrorism

7.3.5.15

7.5.5.2 Concern over perceptions of native ecosystem degradation
(S-B1)
The applicants note that many people in New Zealand feel concern for the
“continuing degradation” of our native ecosystems, citing a 1992 Heylen
Poll. This is supported by more recent submissions to the applicants’ 2004
discussion document (Green 2004). This concern reflects the ethical
principle of respect for the environment and specifically concern about the
intrinsic value of ecosystems.
The applicants have assessed this beneficial effect as a net effect, that is,
the difference between the ‘with 1080’ and ‘without 1080’ scenarios. The
Agency has separated this into two and has assessed it under both adverse
and beneficial effects.
The Agency notes that in the absence of the availability of 1080, there may
be ecosystem degradation over time. The applicants have not provided
direct evidence to support the links between such degradation and concern
about degradation (noting that there would be a series of lags between loss
of availability of 1080 and changes in levels of concern), nor is there any
evidence to support the assessment of a moderate effect that is likely to
occur.
Several submitters expressed concern about native ecosystem degradation
if 1080 were not available. Examples of these expressions include:
[The] continued use of 1080 is critical to the aim of the society to
preserve and protect our native biodiversity.
It is magical to go to places like Punakaiki where you can hear the
birds sing.
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I don’t want to see our parks and wetlands and wildlife lost to my
grandchildren with everyone standing back and saying loudly “we
can’t do it”.
There is a simple choice: use 1080 or watch our irreplaceable
native species become extinct.
Here’s hoping for example the magical song of the Kokaho will
once again become a song every New Zealander can enjoy.
Submitters who were opposed to the use of 1080 often used similar
language to express their concern, making it clear that concerns about
ecosystem degradation are common to submitters who in support or
opposed to the continued use of 1080. Thus, this effect has also been
included as an adverse effect (see section 7.3.5.13).
The degree of concern is similar to that expressed by those who see the use
of 1080 as having a beneficial effect on their concern about ecosystem
health. Therefore, the Agency considers that the assessment of the
beneficial effect is essentially the same as for the adverse effect assessed in
7.3.5.13.
While the submissions cannot be used to quantify the degree of concern
resulting from the use of 1080, they do indicate that this effect is spread
over the whole country, so the Agency assessed this beneficial effect as
being moderate to major, but considers it unlikely to occur. Thus, using
the ERMA New Zealand assessment of benefits table, the level of effect
ranges from E to F.
7.5.5.3 Enhanced pride and pleasure from the protection of New
Zealand’s natural heritage and clean, green image (S-B2)
Such effects are difficult to determine. No evidence was found to support
the assertion that such an effect could be linked to the availability or nonavailability of 1080. However, submitters were concerned about the
maintenance of New Zealand’s ‘clean green’ image, and by extrapolation
it could be considered that they would reflect increased pride and pleasure
from believing that this was being protected. The Agency notes that, as for
concern over perceptions of native ecosystem degradation (S-B1), some
submitters who were concerned about the clean green image were of the
view that this is protected by the use of 1080 (through reduction in
possums), others with the same concern felt the clean green image was
adversely affected by the use of 1080 (see section 7.3.5.14).
The Agency does not consider that it is possible to estimate a level of
effect for this concern, and that any net effect (the difference between the
‘with 1080’ and ‘without 1080’ scenarios) would be very small.
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7.5.5.4 Reduction in concern over exposure to Tb infected animals (eg,
handling live animals, or contact with carcasses) (S-B3)
The applicants state that people who could become exposed to bovine Tb
by handling infected animals or infected carcasses (ie, farmers, hunters and
trappers) may have concerns about the likelihood of their exposure and
their chance of becoming infected. The Agency acknowledges that some
such effects may occur, but there is no evidence to indicate people
handling infected animals or carcasses would feel differently about
whether animals had been killed by 1080 or other means; nor is there any
information about the relationship between exposure and concern.
This issue was not of significant concern to submitters. Therefore, the
Agency has not assessed this potential effect further.
7.5.5.5 Reduced stress to farming communities from removal or
reduction in Tb risk and associated threat to farm productivity
(S-B4)
The applicants state that bovine Tb may affect the farming community
through infected animals, restrictions on farming practices and human
infection. These factors may all lead to reduction in financial viability,
disruption of farming practices, and stress-related human health impacts.
The farming community may, therefore, become concerned about a
perception of bovine Tb risk.
The application does not provide evidence to support the existence of this
effect. However, submissions from farmers and regional animal health
boards strongly support the existence of this effect. Submitters referred to
the stress of losing animals that are not only their livelihood, but to which
they have strong emotional ties. Animal health boards have reported the
reductions in numbers of infected herds for their areas over the past
10 years, while individual farmers have expressed their ‘relief’ at the
prospect of being able to be Tb free (both individually and for their area).
Since only a small number of herds are now infected, this effect concerns
only a small number of farmers (though concerns were raised about
returning to “the old days” if 1080 were not available). However, using
the ERMA New Zealand descriptors, the Agency considers that with the
continued use of 1080 a minor effect is unlikely, thus the level of benefit
is D. In the absence of 1080, the Agency does not consider that this effect
would be realised.
7.5.5.6 Enjoyment of recreational activities that rely on maintenance of
healthy forest habitat and native biodiversity (S-B5)
The applicants note that submitters identified themselves as people who
enjoy outdoor recreation and support the use of 1080 for the preservation
of the natural values central to their outdoor experience. While the
applicants state that “there is no research that specifically links the
enjoyment of recreational activities with the maintenance of healthy forest
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habitat and biodiversity”, Professor Ross Cullen (Appendix J) cites two
references in this area. The applicants refer to the recreation opportunity
spectrum planning tool. The Agency notes that the recreation opportunity
spectrum is an important planning tool for recreation and visitor planning
and management, but is unaware of any application to forest health or
related values in New Zealand.
The Agency has made an assessment based on judgement and the
following assumptions and analysis. As discussed in section 7.5.5.3
(concern over perceptions of native ecosystem degradation (S-B1)), any
change to ecosystems will be gradual and occur over a considerable period.
Over the 10-year period that is the basis of the application, in the absence
of 1080 there is unlikely to be any significant change to forest habitats and
ecosystems where recreational activities occur. One reason for this is that
1080 is most commonly used in inaccessible areas where there is limited
recreational access. The areas where most recreational activities occur
would continue to be managed by currently used methods including
cyanide and trapping.
The Agency assesses the magnitude of the effect of enjoyment of
recreational activities in health ecosystems as being moderate and likely
to occur in the presence of 1080, and minor and likely to occur in the
absence of 1080. These estimates of magnitude are based primarily on the
indirect environmental effect rather than the direct social effect. The level
of effect in both cases is E and thus the marginal effect (the difference
between the ‘with 1080’ and ‘without 1080’ scenarios) is considered very
small.
7.5.5.7 Summary of potentially significant beneficial effects (benefits)
on society and communities
Table 20 summarises the potentially significant beneficial effects on
society and communities.
Table 7.20: Summary of potentially significant beneficial effects on society
and communities
Description

Magnitude

Concern over
perceptions of native
ecosystem degradation

With 1080

Enjoyment of
recreational activities
that rely on
maintenance of healthy
forest habitat and native
biodiversity

Likelihood

Effect
level

Moderate

Unlikely

E

Major

Unlikely

F

With 1080
Moderate

Likely

E

Likely

E

Without 1080
Minor

Net
effect nil
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Uncertainty/comments
See also adverse effects in
section 7.3.5.13

Estimation of the effect is based
on the loss of environmental
amenity, and thus measures as
an indirect social effect
No significant difference between
the two scenarios for the period
under consideration
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Description

Magnitude

Reduced stress to
farming communities
from removal or
reduction in Tb risk and
associated threat to
farm productivity

With 1080

7.5.6

Minor

Likelihood

Effect
level

Unlikely

D

Likely

E

Uncertainty/comments
Estimation of the effect is based
on the loss of environmental
amenity, and thus measures as
an indirect social effect

Assessment of beneficial effects (benefits) on the market
economy
The Agency has used the information provided in the application as the
starting point for assessing the identified potential beneficial effects on the
market economy for the two main scenarios: ‘with 1080’ and ‘without
1080’. Where there are clear differences between the two scenarios both
have been assessed and the ‘net benefit’ accruing has been estimated.
Where relevant, information from two expert economist reports (in
Appendices J and K) has been cited to support the Agency’s analysis.
The applicants have based their analysis on a series of assumptions and
predictions. These are discussed initially as they are relevant to many of
the benefits assessments. The key assumptions and predictions are as
follows.
•

New Zealand has about 70,000 cattle herds and 5,000 deer herds. The
Agency accepts this estimate.

•

The use of 1080 for bovine Tb control will result in a reduction in the
annual period prevalence (APP) for cattle and deer herds from 0.51% to
0.17% by 2015, and will meet the National Pest Management Strategy
target of 0.2% APP by 2012/13 (prediction). The Agency acknowledges
that these predictions are the expert opinion of the applicants. Using the
ERMA New Zealand qualitative descriptors, the Agency considers that
the achievement of these targets under the ‘with 1080’ scenario is likely.

•

Without the use of 1080, it is predicted that the APP for cattle and deer
herds will rise to 0.58%. It is, therefore, extremely likely that a
significantly greater reduction in Tb infection among livestock will
result from a future with 1080 compared to one without 1080
(prediction). The Agency accepts that these predictions are the expert
opinion of the applicants based on experience and knowledge of the
production options. The Agency considers that the achievement of these
goals under the ‘without 1080’ scenario is improbable.

•

The weighted annual average price to New Zealand farmers for all beef
class animals (ie, steers, heifers, cows, bulls and vealers) was $783.58
per head over 2005–06 (Meat & Wool New Zealand 2006). The average
price for venison (hinds and stags) as at June 2006 was $242 per head
(Deer Farmer 2006).

•

In a future with 1080 the number of Tb-infected cattle and deer herds
(combined) is projected to decrease from 190 to 59 (a 69% decrease)
from 2006 to 2015. In a future without 1080 the number of Tb-infected
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dairy herds is projected to rise from 190 to 239 (a 25% increase). The
Agency accepts this prediction, which is based on the experience and
knowledge of the applicants.
7.5.6.1 Approach
It is the Authority’s role to weigh up the adverse and beneficial effects
(risks, costs and benefits) of the substance. Therefore, the Agency has not
adopted the same approach as the applicants of allocating benefits into
groups associated with the acceptability or tolerability of a particular level
of risk.
The applicants have estimated the level of benefit based on the net benefit.
However, it is the Agency’s view that because of the structure of the
qualitative tables this approach overestimates the net level of benefit. For
this reason the Agency considers that it is preferable (where possible) to
estimate the level of benefit/disbenefit for each scenario separately and to
make a judgement on the net benefit for the ‘with 1080’ scenario based on
these estimates. It should be noted that this has proved more difficult for
assessing the beneficial effects than for assessing adverse effects and in
most cases has not been possible. One of the key limitations to separating
the assessments is that there are different outcomes under the different
scenarios.25
7.5.6.2 Reduction in loss of livestock to Tb and subsequent increase in
income from meat production animals (M-B1)
The applicants have calculated the net benefit resulting from the use of
1080 as opposed to the unavailability of 1080 based on the number of
cattle and deer slaughtered in 2004–05, and the predicted numbers
expected to be killed in 2015 based on the assumptions listed in
section 7.5.6. The total combined increase in income is estimated as
$4.6 million.
Professor Ross Cullen considers that this is an overestimate since it is
based on the value of cattle rather than changes in farm surplus (see
Appendix J). The Agency also notes that no attempt has been made to
discount the net benefit. The Agency undertook a simple present value
calculation based on a prorated benefits stream and 10% discount rate and
concluded that this would reduce the (total) net benefit to approximately
half of this figure. The annualised benefit would be considerably less.
For these reasons, the Agency considers that the benefit would not be
potentially significant and has not assessed it further.

25 The applicants have not expressed an opinion on whether the same outcomes could have been
achieved in both scenarios but over a different time scale and at a different cost.
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7.5.6.3 Increase in production from dairy animals (M-B2)
The applicants have calculated an increase in production from dairy
animals over the 10-year time horizon as $350,000. Professor Ross Cullen
has noted that as discussed in section 7.5.6.2 (reduction in loss of livestock
to Tb and subsequent increase in income from meat production animals
(M-B1), this is most likely an overestimate (see Appendix J).
The Agency considers that this benefit is hard to verify and very small in
nature. The applicants state that “milk production may decline due to Tb
infection” (emphasis added) and go on to note that currently there is no
research evidence to support whether this occurs and the degree to which it
occurs. The Agency considers the effect to be unsupported and has not
considered it further.
7.5.6.4 Reduced costs to farmers from disease and vector control
(M-B3)
The applicants have calculated the cost of levies on farmers for costs of
vector and disease control. The levies are a proportion of the total cost
with the remainder being funded by the Government and local authorities.
The total budget for vector control is expected to remain about the same
until 2015 under a ‘with 1080’ scenario ($35 million–$40 million)
(Bertram and Hackwell 1999), with an expected decrease to $10 million–
$15 million by 2025. The applicants state that under a ‘without 1080’
scenario vector control will require a total budget of $55 million–
$60 million until alternative methods are developed.
Industry share of the increased cost ($20 million per year) is expected to be
of the order of $8 million.
Disease control costs are expected to remain the same under both
scenarios.
The Agency has considered this analysis and has concluded that it is not
relevant to consider benefits arising in the period beyond 2015, since this
cannot be done consistently across all benefits. Therefore, the Agency
considers that under the ‘with 1080’ scenario there is no potentially
significant benefit in terms of reduced costs over the next ten years,\.
However, under the ‘without 1080’ scenario, the Agency acknowledges
that the costs to farmers will increase over the next 10 years. The Agency
does not accept that this will happen instantly and expects an incremental
increase.
However, the Agency concludes that a minimal adverse effect is likely.
Converting this to a net benefit for the ‘with 1080’ scenario, this implies a
level of benefit from reduced costs for disease and vector control to
farmers of D.
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7.5.6.5 Removal or relaxation of restrictions on livestock movements
(M-B4)
The applicants propose that “restrictions on the movement of cattle and
deer can generate significant costs and loss of income for farmers” and
have identified this effect as a significant benefit for the ‘with 1080’
scenario over the ‘without 1080’ scenario.
The applicants calculate the magnitude of the net benefit associated with
the use of 1080 (as opposed to unavailability of 1080) as ranging from
$54 million to $360 million for a 10-year period. Using the same
estimated numbers and discounting at a rate of 10% the range is
$33 million to $220 million.
Both of the economic experts note that these estimates are very crude, and
that given the importance of this benefit, it might have been valuable to
undertake some more extensive modelling. In particular there is no
indication of how the cost per property has been reached. It is considered
that the $30,000 per property figure may be more realistic. However,
Stuart Ford also notes that only infected herds are considered, whereas in
reality the cost of restrictions would be spread more widely.
The Agency acknowledges that it would have been preferable of the
applicants had undertaken a more detailed analysis of this benefit in terms
of the ‘with 1080’ and ‘without 1080’ scenarios.
However, despite the limitations of this analysis the Agency concludes that
the magnitude of the net benefit from the availability of 1080 is in the
minor range, and that it is unlikely that it would be realised (adopting a
conservative approach). Thus, the level of effect is D.
7.5.6.6 Reduced competition for grazing from pests (wallabies,
possums, rabbits and hares) (M-B5)
The applicants note that rabbits are a significant threat to pastoral
production in New Zealand as they compete with farm livestock for
available feed, and that possums also impact on pastoral values through
pastoral consumption, though to a lesser extent. For wallabies, 1080 is the
only registered control pesticide.
The applicants concentrate on the impact of rabbits, and estimates the
magnitude of the net benefit associated with the availability of 1080 over a
10-year period as being of the order of $230 million.
Stuart Ford raised concerns about this estimate because of the timing of the
Hackwell and Bertram report (1999) on which the estimate is based. This
was shortly after the unauthorised release of RHD, and it is unclear as to
whether the estimates are based on a pre RHD or post RHD basis.
Hackwell and Bertram (1999) also assert that possums consume a
significant amount of pasture annually, however, Butcher (2000) notes that
this conflicts with other evidence, and that while it is likely that possums
216
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will impact on pastoral areas close of forested areas, there is little evidence
to support that it is actually occurring.
In addition, the figures are based on the price of sheep as opposed to the
gross margin which would be a more appropriate figure. Both Stuart Ford
and Professor Ross Cullen consider that more detailed modelling should
have been used in this instance, and that the benefits are likely to have
been overestimated.
The Agency assesses the net benefit associated with the availability of
1080 as minor to moderate and considers that it is very unlikely. Thus
the level of effect is C to D. The Agency notes that there is considerable
uncertainty associated with this benefit.
7.5.6.7 Improved livestock herd health from improved water quality (MB6)
The applicants have identified a potential beneficial effect in the form of
improved livestock herd health from improved water quality (from reduced
possum presence). This is an indirect effect through links between possum
(and other wild animal) presence and pathogens such as giardia and
cryptosporidium. The applicants cite research that links decreased animal
performance in sucking animals and pathogen infections. The Agency
acknowledges that while such an effect may exist, it is indirect and there is
no evidence to support an assessment of the benefit or the amount of the
benefit that might be attributed to the substance. Therefore, the Agency
has not considered this potential benefit further.
7.5.6.8 Reduced costs to the agricultural sector and government
associated with vector control (M-B7)
This benefit is linked to M-B3, which is concerned with reduced costs to
farmers from disease and vector control.
The applicants propose a significant reduction in agriculture and
government sector costs of vector control for the ‘with 1080’ scenario over
the next 20 years. However, the information provided to support this
argument is somewhat confused (see pp 374–376 of the application). The
submission from the Ministry of Agriculture and Forestry supports the
applicants’ assessment.
For consistency with the other postulated benefits the Agency considers
that benefits should only be considered for the next 10 years. Given that
the expected cost reduction to 2014/15 is estimated as a little over
$10 million, and this benefit is not certain, the project concludes that a
minimal benefit is unlikely. Thus, the level of benefit is C. Given that
the assumptions on which the estimates are based are not explicit and there
is no clear basis for assuming a reduction (see the reports in Appendices J
and K), and no discounting has been used (greatest benefits will accrue at
the outer limit) the Agency considers that this benefit should be reduced to
level B.
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7.5.6.9 Reduced likelihood of formal restrictions on access to export
markets for beef, venison and dairy products (M-B8)
The applicants are implicitly concluding that the magnitude of the effect of
formal restrictions on access to export markets would be the same for both
scenarios, and only the likelihood of the effect occurring would vary.
As noted by Professor Ross Cullen (Appendix J), the applicants state that
the magnitude of the effect (of formal restrictions) as being in the range of
$100 million–$500 million but does not provide any evidence to support
this assessment. No research on market access restrictions is cited.
Professor Cullen refers to Clough and Nixon (2000, p 12), who conclude
“the chance of New Zealand facing a ban simultaneously in our major
markets is very small. So small in fact that it is almost non-existent”.
Submitters have also raised this issue and have questioned the foundation
for the potential effect.
Professor Cullen also refers to other trade studies that have not been
referenced in the application.
The Agency acknowledges that the applicants have not provided adequate
information in this area, or demonstrated an awareness of available
research that might have provided some support for this case. However,
Clough and Nixon (2000) report that “a trade ban would be difficult to
sustain under current international trade rules, the risk is very small and
the expected value of an avoided trade ban is modest”. Clough and Nixon
also point out that other European Union countries have higher rates of Tb
than New Zealand. Therefore, in the absence of further information the
Agency considers that this effect is not potentially significant and it has
not been considered further.26
7.5.6.10 Reduced likelihood of restrictions on access to export markets
for live cattle and deer (M-B9)
This effect should more properly be described as “restrictions on access to
export markets”.
The applicants state that “the levels of Tb in New Zealand cattle and deer
currently prevent any exports of live animals to Australia and North
America, and limit live export trade to other countries”. The achievement
of Tb-free status (99.8% of domestic cattle and deer herds free of bovine
Tb for three years) could enable such trade.
However, the applicants have not provided evidence of any projections of
such trade and have concluded that any monetary benefit would be very
small. (The estimate is less than $1 million but it is unclear whether this is
for only one year of the projected 10-year period.)

26 See also discussion of the applicants’ scenarios in section 4.1.
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The Agency does not consider that there is any supporting evidence that
suggests this benefit is potentially significant and it has not been
considered further.
7.5.6.11 Reduced likelihood of loss of markets due to market perceptions
of New Zealand’s Tb status (M-B10)
The applicants propose a net benefit to New Zealand arising from the
continued use of 1080 in terms of the reduced likelihood of loss of markets
from perceptions of New Zealand’s Tb status. The Ministry of Agriculture
and Forestry also states that in its view the principal market risk lies in
international perceptions of the risks relating to bovine Tb status.
Professor Ross Cullen and Stuart Ford state that while it is possible that
such an effect might occur, there is little evidence for either the size of the
effect or the likelihood of occurrence (see Appendices J and K
respectively).
Professor Cullen notes that Clough and Nixon (2000) have commented on
this issue to the effect that the AHB argued the potential trade loss from
sanctions against New Zealand exports due to Tb amount to $1.29 billion
per trade ban incident, with a 2% risk of occurrence per year (AHB no
date). He points out that the application does not cite Clough and Nixon
(2000, p iii) who conclude that a trade ban “would be difficult to sustain
under current international trade rules, the risk is very small and the
expected value of an avoided trade ban is modest”. Cullen and Ford are
also critical of the AHB analysis of costs and benefits of possum control
(from which the applicants’ information has been drawn) in that the
counterfactual has not been specified, there is no sensitivity analysis, and
some of the figures quoted are inconsistent.
Stuart Ford notes that the Fitzgerald reference used by the applicants
relates to the New Zealand perceptions of the risk to trade not market
perceptions, so is not relevant. Further, the primary risk perception
references cited date from the 1980s. The Agency notes that these latter
references are also not relevant to the issue as one relates to general social
amplification of risk and the other quotes selectively from very early
research results that have subsequently been developed and refined.
A submitter refers to Knight, Holdsworth and Mather (2003) and makes
the interesting observation from this that over-publicising perceived risks
such as bovine Tb can have a negative effect on New Zealand’s image.
The submitter notes that a further conclusion from this report is that
overseas interviewees stated preferences for using genetically modified
organisms for mammalian pest control rather than aerial poisoning.
Stuart Ford goes on to note that the 2001 review of the pest management
strategy considered trade risks coming from three areas, of which the
relevant one is consumer panic against potentially Tb-infected dairy and
meat. The review calculates the complete loss of the United States and
European Union markets and diversion of dairy and meat product to the
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lowest return markets (Mexico and Russia) in 1998 volumes and prices
would have a net cost of $789 million per year, which would clearly be a
moderate to major impact.27 The Agency considers that this would be, at
most, highly improbable. This could be seen to imply that the benefit in
terms of reduced likelihood of loss of markets associated with the
continued availability of 1080 is significant. However, for this benefit to
be properly assessed there would need to be clearer evidence of a
difference between the ‘with 1080’ and ‘without 1080’ scenarios, and
better support for the estimation of the likelihoods of particular futures
developing.
Therefore, the Agency does not consider that this effect can be assessed
further.
7.5.6.12 Reduction in crop damage and losses due to possum browsing
(for orchards etc) (M-B11)
The applicants note that possum and rabbits impact on horticulture by
browsing fruits and vegetation associated with horticulture but that 1080 is
not often used to protect horticultural crops from rabbit and possum pests
because of proximity to populated areas. Alternative approaches to pest
control such as cyanide and trapping are also problematic.
Butcher (2000) believes that damage to horticulture from possums is even
less well documented than damage to pastures, and concludes that such
damage is “seasonal and patchy, as well as being geographically limited”.
The Agency does not consider this effect is worthy of further consideration
as there is little evidence either way of benefit.
7.5.6.13 Reduction in damage to exotic forestry plantations, particularly
seedlings (M-B12)
As noted by the applicants, possums and rabbits damage young production
forest plantings (up to the age of about 14 years for possum). 1080 is
currently used as a key tool for controlling pests. The Ministry of
Agriculture and Forestry notes that forestry companies use 1080 as the
main tool for targeting pests over large areas of forest. The size of the
effect over a 10-year period in terms of the decrease in value at the time of
harvest can be significant in terms of the impact on tree quality and hence
value. Greer (2006, p 7) quotes a range of studies, some of which support
the view that possums cause significant damage and others which conclude
that the damage is slight or minor. One possible reason for the
discrepancy is timing, in that damage will be observed only when there is
significant new planting such as in 1995 (noted in Butcher 2000).
The applicants have proposed a scenario for damage to new plantings over
the next 10 years, but note that there is no quantitative information about
27 This does not take into account automatic measures that would be taken to immediately
counter any such effect.
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the proportion of possum damage to total damage to young trees and
neither is there any information about the expected planting over the next
decade. In the absence of more specific information, the Agency
concludes that the uncertainty overwhelms any possible assessment.
7.5.6.14 Benefits for tourism as a result of maintenance of healthy forest
habitat and native biodiversity (M-B13)
The applicants have provided information about the value of tourism to the
New Zealand economy.
Professor Ross Cullen notes that it seems plausible that many tourists will
become aware of damage to forest habitat and biodiversity during visits to
New Zealand (Appendix J). However, there is no evidence of valuation of
changes to healthy forest habitat and native biodiversity that could be used
to support the assessment of the magnitude of the effect, nor is there
evidence of how likelihood for even one scenario could be developed.
Professor Cullen states:
The potential dollar benefits to New Zealand from tourism are not
indicated accurately in the application. The statement, p.191 … “[a
few] examples of where this money may be earned for tourism by
New Zealand natural values” is simplistic. The dollar values
reported in the examples are estimates of consumer surplus to
tourists, not net benefits of tourism to New Zealand.
Greer (2006) states, “No work on the attitudes of tourists to possums and
possum damage has been identified”, but there are studies showing that
scenic beauty and naturalness are characteristics important to tourists.
Given the lack of evidence and supporting research the Agency has not
considered this effect further, but notes Professor Cullen’s opinion that
such effects “could be large if New Zealand fails to maintain healthy forests
and native biodiversity”.
7.5.6.15 Benefits to aspects of the New Zealand economy which benefit
from ecosystem services in general (M-B14)
Professor Ross Cullen has noted that while the total value of ecosystem
services may be large it is the marginal effect, or the changes that would
occur if 1080 were not being used, that is relevant to this assessment (see
Appendix J). Professor Cullen goes on to note that there is a lack of
information in the application about the size of any such effect. Therefore,
the Agency has not assessed this potential effect further.
7.5.6.16 Reduced costs from erosion and flood damage from maintaining
healthy vegetation cover and catchment/soil erosion plantings
(M-B15)
The applicants note that there is significant annual damage by possums to
poplars and willows planted to reduce catchment or soil erosion, but that
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the possible benefit in the form of flood damage prevented by catchments
protected from possum damage has not been quantified by any research to
date. Without a better understanding of the effects on possum on these
plantings, and the difference in effects that might arise under the ‘with
1080’ and ‘without 1080’ scenarios, the Agency does not consider that
there is adequate information to determine that the net benefit would be
significant.
7.5.6.17 Summary of assessment of potentially significant beneficial
effects (benefits) on the market economy
Table 7.2.1 summarises the assessment of potentially significant beneficial
effects (benefits) on the market economy.
Table 7.21: Summary of assessment of potentially significant beneficial
effects on the market economy
Description

Magnitude

Reduced costs to farmers
from disease and vector
control (net effect of ‘with
1080’ as opposed to
‘without 1080’)

Net benefit

Removal or relaxation of
restrictions on livestock
movements

Net benefit

Reduced competition for
grazing from pests

Net benefit

Minimal

Minor

Minor

Likelihood

Effect
level

Uncertainty/comments

Likely

D

Net benefit considered to be
significant

Unlikely

D

Estimates crude and subject to
considerable variability

Very unlikely

C

Considerable uncertainty

Moderate
Reduced costs to the
agricultural sector and
government associated
with vector control

7.6

D

Net benefit
Minimal

Unlikely

C

Reduced to B because of lack of
explicit assumptions

Likely effects of 1080 and substances containing 1080 being
unavailable
The applicants have described a ‘without 1080’ scenario that is based on a
mixture of trapping and use of cyanide. The details of this scenario are
provided in section 4.1 and risks and benefits of this ‘without 1080’
scenario have been considered in section 7.
In addition to the ‘without 1080’ scenario provided by the applicants and
the additional alternative scenarios described by the Agency, as detailed in
section 4.1, the Agency notes that there is research into the development of
alternative methods of vertebrate pest control. The Agency has included
examples of this research in section 7.6.1.

7.6.1

222

Research into alternative vertebrate pest control methods
The Agency is aware that research is under way in New Zealand to
develop alternative methods for controlling the various vertebrate pest
species. In sections 7.6.1.1–7.6.1.4, the Agency details the ongoing
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research it has identified for various vertebrate species. The Agency notes
that this list may not be all-encompassing and acknowledges that there
may be further research taking place that it has not identified.
7.6.1.1 Possums
Landcare Research and its collaborators are developing biological control
for possums (Landcare Research 2004). It is specified by Landcare
Research (2001) that fertility control (immunocontraception) has the
potential to contribute to the long-term control of possums.
This biological control method reported to be under research by Landcare
Research (2004) is based on the development of a vaccine that will reduce
possum breeding. The vaccines under development specifically target the
protein coat layer of possum eggs. This layer is known as the zona
pellicuda (ZP) and consists of four different proteins (ZP1, ZP2, ZP3 and
ZP4). Landcare Research (2004) reports that ZP proteins have been
successfully used in the development of contraceptive vaccines for species
such as pigs and horses. In possums the ZP protein-based vaccines will be
used to stop egg production in female possums and/or interfere with the
fertilisation of any produced eggs.
Landcare Research (2004) reports that experimental contraceptives have
been developed that show that this biological control method has potential
for use in possum control. Landcare Research (2001) reports that research
involving the immunisation of female possums with recombinant possum
ZP3 protein identified that possum immune systems produce antibodies
against this protein. In the first 20 weeks of a natural breeding trial,
females that were immunised produced fewer offspring. Fewer treated
animals mated and conception rates were reported to be reduced by more
than 75%. A similar reduction was noted in a study using artificial
insemination. Trials conducted with the ZP2 egg protein have also been
completed. It is reported that in this study the number of fertilised eggs in
treated animals was 70%–75% less than in control, untreated animals.
One intention of the research project is to ensure the method of biological
control is as specific to possums as possible. To ensure this specificity of
control is achieved, research to identify an amino acid sequence in the
possum ZP proteins (an epitope) that is unique to the possum has been
undertaken. Landcare Research (2004) reports that early research has
identified epitopes on the possum ZP3 protein that appear to be possum
specific. Although early trials have been successful, Landcare Research
specifies that further research is required.
It is the intention that the vaccines will be administered in the form of baits
fed to possums from bait stations. Current research also involves
determining an appropriate delivery mechanism for the vaccine and the
possible use of bacterial ghosts and transgenic plants is being investigated.
Bacterial ghosts and transgenic plants could be modified to produce
possum proteins, such as the ZP3 protein, and made into baits. On
ingestion of the baits, the possums’ immune systems will produce
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antibodies that act against the ZP protein in the possum egg wall causing a
contraceptive effect. Landcare Research (2004) specifies that researchers
have finished testing bacterial ghosts containing possum ZP2. The results
of these tests are reported to show a significant reduction in breeding and
Landcare Research reports that it is aiming to have prototype contraceptive
bait for limited testing by 2008 with the intention of having a product for
field use in 2013.
In addition to using ghost bacteria and transgenic plants as a delivery
mechanism for biocontrol processes, the potential for a possum-specific
intestinal nematode, Parastrongyloides trichosuri, to act as a transmissible
vector for biological control processes is being evaluated (Cowan et al
2005). Cowan et al report that this parasite is common in the North Island
but restricted to Southland and Otago in the South Island. In the North
Island the prevalence of infection varies on a seasonal basis, with autumn
having the highest. The prevalence of infection is reported to be greater
among older (ie, aged two years and over) rather than younger possums.
In order to understand the dynamics and spread of the infection, Cowan et
al report that they released a wild-type form of the parasite at a single site
in the northwest of the South Island. In the five years following the
release of the infection, trapping of possums has indicated that the
infection has persisted in the area of release. Additionally, surveys at
remote sites indicate that parasite-infected possums now occupy an area of
8,000 hectares and the seasonal variation in the prevalence of the infection,
mirrors that found in naturally occurring infections in the North Island.
Cowan et al state that they intend to release a naturally occurring marked
strain of the parasite (subject to approval) at the original site of infection in
the northwest of the South Island to study invasion of an already infected
population. The purpose of this release will be to assist with the
evaluation of the likely outcome of releasing a genetically modified strain
of the parasite and the efficacy of this potential biological system.
7.6.1.2 Ferrets and stoats
Massei et al (2003) note that non-native mustelids introduced into New
Zealand, such as ferrets and stoats, may be difficult to control through
culling, and hypothesise that conditioned taste aversion (CTA) could
represent a possible method of manipulating the feeding behaviour of these
animals, ultimately leading to a decrease in their impact on native species.
CTA is developed when an animal associates the taste of a particular food
with illness and avoids consuming that food on subsequent encounters.
Massei et al (2003) studied the potential for levamisole hydrochloride and
antimony potassium tartrate (APT) to induce CTA in ferrets and the
persistence of the induced aversion.
Levamisole hydrochloride and APT were chosen as test articles on the
basis that they broadly met the following criteria:
•
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known to induce transitory post-ingestional nausea or emesis in humans
or animals
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•

have a relatively short ingestion to illness interval

•

physically stable at ambient conditions

•

relative safety of the dose-generating illness

•

where data available, odourless and tasteless.

The method employed was to administer the test compounds on treated
meat. Massei et al (2003) concluded that the ferrets could detect the
levamisole hydrochloride on the meat due to its flavour, so formed an
aversion to the compound. It was concluded that the ability of levamisole
hydrochloride to produce CTA in ferrets should be tested when the flavour
of the substance is masked. APT was found to induce an aversion in
ferrets as test animals consumed less meat than control animals. Massei et
al concluded that APT is a promising agent for inducing CTA in ferrets,
while levamisole hydrochloride acts as a feed repellent.
Norbury et al (2005) also considered the potential of CTA, looking
specifically at the potential for it to reduce ferrets’ consumption of birds’
eggs. Seven illness-inducing compounds were tested (ethinyl oestradiol,
paracetamol, APT, 1080, thiabendazole, lithium chloride and levamisole
hydrochloride) and none was found to induce a consistent aversion to eggs
in ferrets. Potential reasons for the lack of aversion suggested by Norbury
et al are that ferrets are specialist consumers tending to specialise on small
mammals. A generalist eater is likely to be more susceptible to
conditioned food aversion in a no choice test reported by Norbury et al
(2005), as these animals in their natural setting would have the flexibility
to reject an unpleasant food and seek an alternative. Other possible
reasons specified are that the doses of test substances administered were
too low to induce aversion or that exposure to the treated eggs on more
than one occasion was required. Additionally, ferrets were not provided
with an alternative food on the test day when they were given eggs for the
first time after eating the treated eggs. For this reason the ferrets may have
been forced to eat the untreated eggs, Norbury et al note that the ferrets
were not, however, starved during the study and were patient for food to
arrive at feeding time.
The progress that has been made towards developing fertility control as a
method for controlling wild stoats within New Zealand is described by La
Falci and Molinia (2004). Stoats are considered to have an unusual
breeding system that lends itself to disruption at various stages. The key
stages of the stoat breeding system that are identified by La Falci and
Molinia as potential targets for disruption include: egg development and
fertilisation in spring, a 9–10-month period of arrested embryonic
development and a 4-week period of implantation before birth of multiple
young the following spring.
La Falci and Molinia are working to develop reproductive technologies
that will enable the evaluation of various agents, such as chemicals,
proteins, peptides and other antigens, for their ability to disrupt the key
stages of the stoat breeding cycle and to prioritise the agents considered
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suitable for fertility control. The work being carried out builds on the
success of earlier work with possums where techniques such as hormone
treatment and artificial insemination are now routinely used in the
screening of potential fertility control vaccines for the biological control of
possums (La Falci and Molina 2004). The research by La Falci and
Molina aims to tailor these approaches for the monitoring and
manipulation of stoat reproduction in captivity.
It is reported that, to date, the research team has developed methods for the
liquid and frozen-storage of stoat sperm and non-surgical techniques for
depositing sperm in the female stoat reproductive tract. It is considered
that these are key steps towards developing artificial insemination
technology for the stoat and are considered advantageous in terms of
improving the success of captive breeding and potentially removing the
need to keep males stoats in captivity (La Falci and Molinia 2004). It is
reported by La Falci and Molinia (2004) that a method for inducing stoat
ovulation, which would normally follow mating, is yet to be developed but
avenues for future investigation include the use of hormone treatment or
vasectomised males.
Additional progress with research reported by La Falci and Molinia (2004)
include the development of a method for assessing the quality of
developing stoat embryos; a method that has subsequently been used to
determine that the ability of stoat embryos to develop in vitro in a
laboratory culture does not differ between embryos recovered from
naturally mated females and those from hormone-treated stoats.
Additionally, La Falci and Molinia report that the non-invasive hormone
monitoring of stoat hormones is under development. Current research is
focused on the measurement of testosterone to monitor male reproductive
function, oestradiol to monitor female reproductive cycles and
progesterone to monitor pregnancy through metabolites of these hormones
in faeces. La Falci and Molinia specify that this approach is advantageous
compared with blood sampling, a process that is not feasible for stoats and
is likely to produce abnormal hormone profiles as a result of stress during
the handling and anaesthetising of animals. Laboratory assays have been
developed to measure the hormone metabolites and are being used to
monitor male and female stoat reproductive function.
PAPP (p-aminopropiophenone) has potential application as a vertebrate
pesticide for stoat control in New Zealand (Fisher et al 2005). On the basis
of an LD50 of 9.3 mg/kg bw, Fisher et al consider that PAPP appears to be
sufficiently toxic to stoats for further development as a pesticide for this
species. Fisher et al noted that the mean times to death were consistently
around 40 minutes, except in the lowest dose group (9.38 mg/kg bw)
where the mean death time was just over one hour. The maximum time to
death is reported by Fisher et al to be 89 minutes. Fisher et al state that
even when the maximum time to death is taken into account, and with the
assumption that stoats remain conscious until death, the results of the study
indicate that PAPP is relatively humane compared with other vertebrate
pesticides that have been considered for stoat control. It is noted that
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further evaluations against a recognised humaneness standard would be
required to make a more formal assessment of the humaneness of PAPP
(Fisher et al 2005). Information gaps in the potential non-target and
environmental risks of using PAPP as a controls method for stoats in New
Zealand are identified by Fisher et al as a priority for future work.
The Agency notes that there is a current containment approval under the
HSNO Act (approval code HSC000255) allowing trial work to be carried
out on formulations containing PAPP. The study for which this approval
was obtained involves determining non-target susceptibility of weka,
Australian magpie and ducks, and secondary poisoning risks posed to these
species through poisoned carcasses. Encapsulated formulations, which
could facilitate the delivery of an acute toxic dose and overcome a possible
taste aversion are noted as potentially improving the bait delivery of PAPP
to stoats (Fisher et al 2005).
7.6.1.3 Rats
The Agency has not identified any current research on alternative methods
for controlling rats.
7.6.1.4 Aerial application of zinc phosphide
Morgan and Eason (1999) identified that zinc phosphide appeared to be an
alternative to 1080 for possum control. Following ingestion, zinc
phosphide is degraded in the stomach by gastric acids and converted to
phosphine gas (Morgan and Eason 1999). The phosphine gas generated
interferes with cell respiration (USEPA 1998) and is largely responsible
for the acute toxic effects of the substance (Morgan and Eason 1999). Zinc
phosphide is approved for use as a rodenticide in the United States
(USEPA 1998) and Australia (APVMA 2004).
In New Zealand, zinc phosphide is not approved for use as a vertebrate
toxic agent either via ground-based or aerial application. The AHB (2005)
advises that it has invested significantly in the development, testing and
registration of micro-encapsulated zinc phosphide. The AHB reports that,
as of 30 June 2005, it has prepared registration documents for both ERMA
New Zealand and the ACVM Group. The AHB’s expected timetable for
the registration of micro-encapsulated zinc phosphide to be completed is
early 2006 (AHB 2005).
The Agency notes that an application for the ground-based application of
zinc phosphide for possum control has been formally received by ERMA
New Zealand. The application is currently stalled, before public
notification, pending submission of further information by the applicants.
The Agency notes that aerial application of the substance for controlling
vertebrate pests is permitted overseas and acknowledges that an
application for approval of aerial application of zinc phosphide in New
Zealand may be submitted in the future.
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7.6.1.5 Conclusions on current research
The Agency notes that research is under way in New Zealand looking at
the development of methods of control for vertebrate pest species that
could be used as alternatives to 1080. This research includes the
development of biocontrol methods, such as fertility control in possums as
described by Landcare Research (2004), and development of alternative
vertebrate toxic agents such as PAPP as detailed by Fisher et al (2005).
However, the Agency is unable to make any comment on the likelihood
that current research will be successful in developing alternative methods
of vertebrate pest control. Additionally, the Agency cannot estimate the
likely uptake of any alternative method should the outcome of current
research be that an alternative method is successfully developed.

7.7

International obligations
This section considers the applicants’ comments regarding international
obligations and agreements and the Agency’s evaluation of these and other
obligations.

7.7.1

Applicants’ comments
The applicants assert that 1080 is required to enable New Zealand to meet
requirements of obligations such as the:
•

Office International des Epizooties (World Organisation for Animal
Health) Terrestrial Animal Health Code

•

Convention on Biological Diversity and its Global Strategy for Plant
Conservation

•

UNESCO Convention Concerning the Protection of the World Cultural
and Natural Heritage 1972

•

Ramsar Convention on Wetlands

•

Kyoto Protocol of the United Nations Framework Convention on
Climate Change.

While these international obligations make various demands, none
specifically requires 1080 to be used. As such the use of 1080 advocated
by the applicants is a tool to achieve the benefit for the applicants of
meeting these international obligations.
The Agency has considered the requirements of several international
obligations, including the:
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•

World Trade Organization’s Technical Barriers to Trade Agreement

•

World Trade Organization’s Sanitary and Phytosanitary Agreement

•

Stockholm Convention on Persistent Organic Pollutants

•

Rotterdam Convention on the Prior Informed Consent Procedure for
Certain Hazardous Chemicals and Pesticides in International Trade
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•

Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and their Disposal

•

Trans-Tasman Mutual Recognition Arrangement

•

United Nations Food and Agriculture Organisation’s International Code
of Conduct on the Distribution and Use of Pesticides.

The Agency does not consider that there are significant matters in these
international obligations that have a bearing one way or the other on the
use of 1080 in New Zealand.

Evaluation and Review Report: Reassessment of 1080 (HRE05002)

229

8

Evaluation of Current Controls

8.1

Adequacy and effectiveness of current controls
This section discusses primarily the areas of overlap in the current
controls. Issues of adequacy and effectiveness have been highlighted in
the key considerations at the front of this report. The assessment of effects
also provides scope for further consideration of controls.

8.1.1

Areas of overlap in the current controls
The use of substances containing 1080 within New Zealand is regulated by
controls in place under the Hazardous Substances and New Organisms Act
1996 (HSNO Act) (including controls applied to permissions issued by the
Ministry of Health and Department of Conservation (DoC)), the
Agricultural Compounds and Veterinary Medicines Act 1997 (ACVM Act)
and the Resource Management Act 1991 (RMA). The specific details of
the control in place are discussed in section 6 and Appendix L.
The Agency notes that there is a certain amount of overlap between the
current controls applied by the different agencies to regulate the lifecycle
of 1080 in New Zealand. Using the information on the current controls as
detailed in section 6 and Appendix L, the Agency has identified several
areas of overlap in the current controls. These areas of overlap are
outlined in Table 8.1.
Table 8.1: Areas of overlap in the current controls applied to substances
containing 1080

Source of
requirements

Agency’s comments

RECORD-KEEPING REQUIREMENTS
Record-keeping
requirements under the
Hazardous Substances
and New Organisms Act
1996 (HSNO Act)

Regulations 5 and 6 of the Hazardous Substances (Classes 6, 8, and 9
Controls) Regulations 2001 specify that a written record must be kept each
time a substance is used in an area where members of the public may be
present, or where the substance may enter air or water. These requirements
apply to substances containing 1080.
The record must be kept for a minimum of three years following the use and
must be made available to an enforcement officer on request.
The
•
•
•
•
•
•
•

record must cover:
the name of the substance
the date and time of each application or discharge of the substance
the classification or classifications of the substance
the amount of the substance applied or discharged
the location where the substance was applied or discharged
if the substance is applied or discharged in the air, a description of the
wind speed and direction when the substance was applied or discharged
the name of the user of the substance and the user’s address.
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Source of
requirements

Agency’s comments

Record-keeping
requirements specified
in permissions
obtained under section
95A of the HSNO Act

Ministry of Health
A standard condition applied by the Ministry of Health to permissions for aerial
operations is that a log (report) must be compiled of activities associated with
aerial application of the vertebrate toxic agent.
The
•
•
•
•
•
•

•

log is required to address, as a minimum:
the time, date and place
the amount of vertebrate toxic agent applied and formulation
a list of supervising operators
the names of subcontractors and services provided
the name, address and rating number of pilot(s)
any incidents that occurred and problems that arose during the operation,
including any investigation undertaken and, where necessary, the
remedial action
any involuntary compliance transgressions of conditions in this approval,
including reason for the transgression and remedial action taken.

The log must be submitted to the Ministry of Health within four weeks of the
date of the vertebrate toxic agent being laid.
Department of Conservation
In the conditions applied by the Department of Conservation (DoC) to DoCissued permissions for 1080 operations, an operational report must be
prepared where the operation has been carried out by DoC. DoC has a
standard operating procedure (SOP) that must be followed when preparing an
operational report. The SOP specifies the matters required to meet the HSNO
Act requirement for the tracking of the substance (DoC 2003).
The Agency notes that there is a slight overlap between the information
required for HSNO Act tracking purposes and for the purpose of keeping
records of use. The Agency, therefore, expects that an operational report will
cover similar matters to records kept to meet the requirements of regulation 6
of the Hazardous Substances (Classes 6, 8, and 9 Controls) Regulations 2001.
Record-keeping
requirements under the
Resource Management
Act 1991 (RMA)

The requirement to keep records is also covered under the RMA in several
regions. Gisborne District Council (2000), for example, specifies that records
must be kept as a condition on aerially applying agrichemicals as a permitted
activity. These records are required to cover similar matters as prescribed in
the regulations made under the HSNO Act and are required to be kept for only
two years.
In addition to the matters covered by the regulations made under the HSNO
Act, records kept to meet Gisborne District Council’s requirements must
include:
•
details of neighbours notified
•
details of how the notification condition placed on the permitted activity
has been met
•
details of any abnormal situation or incident, and any action taken,
including any variations to the notice of intention
•
the identification of sensitive areas and the strategies employed to avoid
contamination of those areas.
Other regions that have been identified as requiring that records of use are
kept are Northland, Waikato, Marlborough and Tasman. Northland Regional
Council (2005) and Environment Waikato (2006) require that records are kept
with reference to Appendix C of New Zealand Standard 8409:1999, Code of
Practice for the Management of Agrichemicals. Tasman District Council (2003)
requirements are very similar to those detailed in regulation 6 of the Hazardous
Substances (classes 6, 8 and 9 controls) Regulations; however, the records are
required to be kept for only 12 months.

Record-keeping
requirements under the
Agricultural
Compounds and
Veterinary Medicines
Act 1997 (ACVM Act)

Condition number 46 applies to the majority of substances containing 1080
under the ACVM Act and specifies that a register of sales must be kept (for a
minimum of three years), recording who the product was sold to (controlled
substances licence reference) and the container(s) serial identity. The Agency
notes that these requirements are similar to the requirements of the Hazardous
Substances (Tracking) Regulations 2001.
Additionally, the registrant of the product must provide an annual summary of
adverse events to the Agricultural Compounds and Veterinary Medicines
(ACVM) Group and any adverse events that have serious implications for the
continued use of the product must be notified to the ACVM Group immediately.
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Source of
requirements

Agency’s comments

Overlap in record-keeping requirements
The Agency notes that the signage requirements under the RMA and HSNO Act and permissions issued
by the Ministry of Health cover similar matters.
Additionally, the Agency that notes that the Ministry of Health and the regional councils and unitary
authorities (where applicable) have an additional record-keeping requirement specifying that records must
be kept of any incidents that occur during the application of the substances. The requirements under the
ACVM Act are similar to this, in that adverse events must be reported to the ACVM Group.
The Agency considers that the nature of the operational report required by the conditions placed on DoC
permissions, means that operational reports are likely to be much more extensive in terms of the details of
the operation reported, but are likely to ensure that matters specified in regulation 6 of the Hazardous
Substances (Classes 6, 8, and 9 Controls) Regulations 2001 are addressed.
The Agency considers that the current record-keeping requirements are adequate.
SIGNAGE REQUIREMENTS
Signage requirements
under the HSNO Act

Regulation 28 of the Hazardous Substances (Classes 6, 8, and 9 Controls)
Regulations 2001 requires that a person in charge of a substance containing
1080 must ensure that signs are erected at every normal point of entry to the
place where the substance is to be applied or laid before the substance is
applied or laid.
The signs must:
•
identify the person who is applying or laying the substance, and provide
sufficient information to enable the person to be contacted during normal
business hours
•
identify the substance and state that it is toxic to human beings and
ecotoxic to other vertebrates
•
state the date on which the substance is to be applied or laid.
The information detailed in the first and third bullet points must be clearly
visible at a distance of not less than two m. The information in the second
bullet point must be visible at a distance of not less than 10 m.
the signs must:
•
remain until the earlier of—
when the substance is no longer toxic; or
when the substance has been retrieved from the place; or
•
be removed at the later of—
when they are no longer required to remain under the bullet point
above; or
in the case of signs that include information to which a legal
obligation applies that requires the signs to remain in place for a
longer period of time, the expiry of that longer period of time.

Signage requirements
specified in
permissions obtained
under section 95A of
the HSNO Act

Ministry of Health
A standard condition applied by the Ministry of Health to permissions for
operations using 1080 specifies that warning notices shall be:
•
in a fixed position
•
be checked at regular intervals
•
and must be repaired or replaced within 24 hours of discovery or
notification of damage or theft.
Notices positioned at distance from the operational zone shall have posted with
them a map indicating the operational zone in relation to the signs located.
Department of Conservation
The standard operating conditions applied to permissions by DoC specify that
the DoC (2006) SOP Consultation and Notification of Pesticide Operations
must be followed. This SOP includes details of signage requirements that must
be adhered to. The SOP notes that warning sign templates have been devised
that can be used in the preparation of signs for a 1080 operation.
Standard wording on the sign templates for 1080 include the following.
•
Do not touch bait.
•
Watch children at all times.
•
Do not eat animals from this area.
•
Poison baits or carcasses are deadly to dogs.
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Source of
requirements

Agency’s comments
The template signs require that the following details are added to the signs.
•
The contact person for DoC (if applicable) or contact person for a second
agency (eg, the Animal Health Board) or a contractor (if applicable). At
least one of the individuals named on the sign must be the person in
control of the fieldwork (usually the supervisor). Their phone number must
be a business phone number where someone can be contacted in normal
business hours.
•
The date of bait application.
•
A description of the bait or a clear photograph of the bait.
Signs located at ‘normal points of entry’ must be at least A3 in size. Warning
signs in other places can be A4 in size. A sign register must be set up and
maintained until the signs are removed. All signs must be included in the
register with the:
•
location of the sign (eg, on a map or by listing a global positioning system
(GPS) reference)
•
type of sign (eg, warning, information)
•
size of the sign (eg, A2, A3 or A4)
•
date the sign was installed and removed.
The dates the sign was checked for maintenance (ie, the ‘dates checked’) are
optional for inclusion in the register.

Signage requirements
under the RMA

The requirement for signage is also covered under the RMA in several regions.
The Agency has identified that Gisborne District Council, Hawkes Bay Regional
Council and Environment Waikato specify signage requirements relating to
entrances to treated land.
Wellington Regional Council and West Coast Regional Council specify that
signage is required as a condition of the ground-based application of 1080 as a
permitted activity.
Wellington Regional Council (1999) specifies that signs shall be placed at all
normal lines of approach to the discharge site when the pesticide has been
applied to public land and on all other land. The signs shall identify the
pesticide that has been applied, the date of application and the precautions, if
any, that people using the site should take. Additionally, for vertebrate pest
control, such signs shall be in place for the duration of any residual effects of
the pesticide.
Auckland Regional Council specifies that signage is required for the handheld
application of baits as a permitted activity and that the signs must include:
•
the name and nature of the pesticide
•
the word ‘poison’
•
the date of application
•
appropriate cautions regarding drinking-water, domestic animals and the
taking of animals for meat.
In the West Coast, Southland and Waikato regions, the aerial application of
1080 is considered a controlled activity, and the councils in these regions
reserve control over signage requirements.

Signage requirements
under the ACVM Act

Condition number 49 placed on the majority of substances containing 1080
under the ACVM Act specifies that if the label indicates the product can only be
sold to and/or used by a person holding a controlled substances licence then
signs must be posted in prominent places around the perimeter of the treated
area.
The signs must remain in place until monitoring confirms that the product is no
longer present. Signs must state:
•
that it is an offence for any person to remove the sign(s) prior to clearance
of the area
•
that it is an offence for any person (other than the applicator) to
remove/move baits from the area
•
warning of potential harm to dogs.

Overlap in signage requirements
The Agency notes that signs are required by controls in place under the HSNO Act (including under
permissions issued by the Ministry of Health and DoC) and under the ACVM Act. The Agency notes that
under the RMA, some regions specify requirements for signage and, unless the operation is considered a
controlled activity where the councils may apply additional signage requirements, the Agency considers
that the regional signage requirements will be covered by compliance with the HSNO Act and ACVM Act.
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Source of
requirements

Agency’s comments

NOTIFICATION AND CONSULTATION REQUIREMENTS
Notification and
consultation
requirements under the
HSNO Act

HSNO Act requirements with regard to the public notification for substances
containing 1080 are detailed in clause 5 of Schedule 3 of the Hazardous
Substances (Sodium Fluoroacetate) Transfer Notice 2005.
Clause 5 relates specifically to the aerial application of substances containing
1080 and specifies that no person may apply, or engage another person to
apply, substances containing 1080 by aerial application unless the person has
given public notice in a newspaper available in the areas in which the
substance will be applied of the proposed aerial application.
Clause 5 goes on to detail the requirements for the public notice. The public
notice must:
•
be given with sufficient prior notification, but no more than two months,
before the proposed aerial application; and
•
specify the following:
the approximate date on which the substance will be applied:
the name and nature of the substance:
a description of the area over which the substance will be applied,
including—
the boundaries of the area; and
districts, roads, and other commonly known features that may identify
the place:
the location or locations where members of the public may view maps
of the area over which the substance will be applied, and the times
when such maps may be viewed:
the name and address of the person responsible for the application of
the substance.

Notification and
consultation
requirements specified
in permissions
obtained under section
95A of the HSNO Act

Ministry of Health
The following standard conditions, relating to public notification, are applied by
the Ministry of Health to permissions for operations using substances
containing 1080.
•
Persons who take drinking-water from immediately downstream of the
poison zone (ie, water supplies with intakes inside the poison area or on
adjoining properties) shall be notified of the planned operation and its
duration.
•
Adjacent residents and landowners shall be identified by the applicant and
shall be provided with information on safety and precautions with respect
to the vertebrate toxic agent(s) being used.
•
The agency conducting the operation shall notify local health services of
the poisoning operation and also provide appropriate safety information.
Local health services include general practitioners, ambulance services,
police, hospitals and emergency clinics (eg, accident and emergency
departments), and veterinary clinics in the operational area.
•
For ground applications, the public may be given sufficient notice prior to
the proposed application of a vertebrate toxic agent, at the discretion of
the person acting under a delegation from the Authority.
•
The person acting under delegation from the Authority may provide a list
detailing additional types of groups and agencies that shall be provided
with information on safety and precautions with respect to the vertebrate
toxic agent being used.
The Agency notes that these conditions applied by the Ministry of Health
specifically address the parties that should be notified of an operation. The
Agency notes that the regional requirements under the RMA are generally
focused on notification of adjacent landowners and the public in general, while
HSNO Act controls are less specific, referring only to public notice.
The Agency notes that the HSNO Act requirement for notification covers only
aerial applications, whereas the conditions applied by the Ministry of Health
provide for notification of ground operations when this is considered necessary
by the person acting under delegation from the Authority issuing the
permission.
Department of Conservation
The standard conditions applied to permissions issued by DoC for 1080 use
specify that the DoC SOP Consultation and Notification of Pesticide Operations
(DoC 2006) must be followed. This SOP details the communication methods
for consultation, notification and post-operational updating.
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Source of
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Agency’s comments
The SOP requires that a communications plan, identifying the parties to be
consulted and notified, is developed for an operation.
A record of communications must also be kept.
The SOP states that public notification is compulsory for aerial 1080 operations
(also a requirement under the HSNO Act) and states that public notification
must be published in a time that complies with all consent conditions for an
operation. When consents do not specify a time-frame the notice must be
given with sufficient prior notification, but no more than two months before the
application of the substance.

Notification
requirements under the
RMA

The Agency notes that a large number of the regional councils and unitary
authorities address notification requirements through conditions imposed on the
application of substances containing 1080 permitted or controlled activities.
The application of substances containing 1080 in areas under the jurisdiction of
Environment Bay of Plenty, Environment Canterbury and Nelson City Council
(aerial application only) is a discretionary activity requiring resource consent.
The Agency assumes that as part of the resource consent process in these
regions public notification will occur.
The Agency notes that there is regional variation in the specific notification
requirements. In some instances, the regional requirements for notification are
substantially more detailed than those specified in the Hazardous Substances
(Sodium Fluoroacetate) Transfer Notice 2005.
An example of the more detailed requirements are those of Auckland Regional
Council. These requirements are as follows.
General notification
Upon the request of any potentially affected party to be advised of spraying
occurring, the applicator shall either:
•
Provide Written, telephone, or e-mail notification of the intent to spray at
least 24 hours prior to the proposed application, or within a timeframe or
method agreed between the parties;
•
Provide Verbal notification of the intent to spray as soon as practicable
prior to the proposed application/discharge, or within a timeframe agreed
between the parties; or
•
Provide Notice publicly through recognised methods, such as notice in the
local newspaper, a letter drop, or web site. Details of the notification
method used to advise potentially affected parties shall be included in the
spray plan, and public notice shall occur at least seven days prior to the
proposed application/discharge.
For discharges into water the applicator shall notify:
•
every person taking water for potable supply within 1 km downstream of
the proposed discharge, at least 12 hours prior to the discharge occurring;
and
•
every holder of a resource consent for the taking of water for public
potable water supply purposes downstream of the proposed discharge, at
least 1 week before commencing the discharge.
Notification public places
When spraying public amenity areas or places of public assembly the applicator
shall provide a public notice in a local newspaper or a letter drop in the area to
be sprayed at least seven days before the proposed application.
The Agency notes that an area of potential confusion between the HSNO Act
and regional requirements, regarding notification, is the time at which various
parties must be notified before the application of the substance.
Under the HSNO Act public notice must be given with sufficient prior
notification, but no more than two months, before the proposed aerial
application. In several regions, the times for notification are more specific. In
the Auckland region, for example, public notification must occur at least seven
days before a proposed application to a public amenity area. In the Hawke’s
Bay, where the application of 1080 will be made to public land by ground- or
aerial-based methods, notification must be given in newspapers or by a doorto-door advice to adjacent landowners not more than six months before
application but not less than one month before application. The Agency notes
that notification at a time more than two months before the proposed
application, for aerial application methods, would not be consistent with the
requirements of the HSNO Act.
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Source of
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Agency’s comments
The Agency considers that a person responsible for a proposed 1080 operation
needs to be familiar with regional requirements and HSNO Act requirements for
public notification to ensure required time-frames are adhered to.
The Agency notes that the regional requirements often provide for public
notification of ground operations whereas the requirements under the HSNO
Act exist solely for aerial operations.

Notification
requirements under the
ACVM Act

Condition number 48 applies under the ACVM Act to substances containing
1080 that may be aerially applied and specifies that the public must be given
sufficient notice before application of the substance informing them of:
•
what is being used
•
when it is to be used
•
where it is going to be used
•
the person responsible for its use
•
appropriate warnings in regard potential harm (ie, dogs should be kept out
of the area).
Additionally, the application of the substance must not be carried out earlier
than the date of application stated in the public notification and, if the product
has not been applied within two months, the notification is invalid.

Overlap of notification requirements
The Agency notes that the requirements for notification under the HSNO Act and ACVM Act are very
similar with the exception that the requirements of the ACVM Act specifically state that appropriate
warnings about potential harm must be included in the public notice.
The Agency notes that the requirements for notification given in permissions issued by the Ministry of
Health and DoC, and provided in regional rules, are generally more specific than the controls applied
under the HSNO Act.
One area of potential conflict relates to the timing of notification. The Agency has not thoroughly looked
at the requirements of each region, but notes that the regional requirements may not always be consistent
with the requirements of the approval for the substances given under the HSNO Act. However, the
Agency considers that adherence to the most stringent condition or control should ensure compliance with
the requirements of the region and HSNO Act.
The Agency notes that where ground-control operations are to be carried out in an area that does not
require permission from the Ministry of Health or DoC and are in a region that does not specify that
notification is required, the ground-control operation may proceed without prior public notification.
Therefore, the Agency has proposed an additional notification control (see section 8.2.4)
MANAGEMENT OF LOST AND SPILT BAITS
Management of lost
and spilt baits under
the HSNO Act

HSNO Act requirements with regard to the management of lost and spilt baits
are detailed in clause 5 of Schedule 3 of the Hazardous Substances (Sodium
Fluoroacetate) Transfer Notice 2005.
Clause 5 specifies that if a substance containing 1080 is applied other than in
the intended application area, or is lost or spilt, the person who is in possession
of the substance at the time it was misapplied, lost or spilt must report the
nature and quantity of the substance within 24 hours of the substance being
misapplied, lost, or spilt to:
•
if a permission was granted in accordance with clause 3 to apply or
otherwise use the substance, the person who granted the permission; and
•
the officer in charge of the nearest police station to which the person has
access; and
•
the nearest medical officer of health or the medical officer of health in
whose region the substance was misapplied, lost or spilt; and
•
each owner or occupier of the land on which the substance may have
been misapplied, lost or spilt; and
•
the person on whose behalf the substance is being applied.

Management of lost
and spilt baits specified
in permissions issued
under section 95A of
the HSNO Act

Ministry of Health
In the standard conditions applied to permissions issued by the Ministry of
Health for use of substances containing 1080 it is stated that all complaints
relating to an operation that may impact on public health shall be documented
and notified to the person acting under the delegation from the Authority. It is
noted by the Ministry of Health that this condition excludes lost and spilt
substances and the unintended application of a substance as these are
covered under the requirements of the HSNO Act.
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Department of Conservation
A performance standard applied by DoC to permissions for the aerial
application of 1080 is that consent providers must be notified as soon as
possible in the case of any accidental discharge into a surface water body.
The Agency considers the expression ‘consent providers’ covers the council
providing consent for the operation and the people from whom permissions
were obtained under section 95A of the HSNO Act (and may include DoC and
the Ministry of Health, depending on the location of the operation site).

Management of lost
and spilt baits under
the RMA

The Agency has identified that several regional councils specify a condition on
application of 1080 as a permitted or controlled activity, requiring that the
regional council is notified in the case of the accidental discharge of the
substance to surface water.

Management of lost
and spilt baits under
the ACVM Act

The conditions in place under the ACVM Act do not specifically address lost or
spilt bait, but the registrant of the product must provide an annual summary of
adverse events to the ACVM Group and any adverse events that have serious
implications for the continued use of the product must be notified to the ACVM
Group immediately.

Overlap of requirements for the management of lost and spilt baits
The Agency notes that the requirements relating to the management of lost and spilt are reasonably
consistent across the various regulatory agencies.
The conditions in place under the HSNO Act approvals for substances containing 1080 do not require that
the relevant regional council or unitary authority is notified in the event of a loss or spillage or an
application of the substance to an area other than the intended application site, but note that some
councils have notification of the council of any accidental discharge into surface water as a condition of
permitted and controlled activities.
AERIAL APPLICATION REQUIREMENTS
Requirements placed
on aerial application
under the HSNO Act

Clause 6 of Schedule 3 of the Hazardous Substances (Sodium Fluoroacetate)
Transfer Notice 2005 specifies requirements for aircraft carrying out aerial
application. The requirements address:
•
areas that the aircraft must not fly over when flying to and from the
application site (eg, public drinking-water supplies, waterways that are less
than 100 m upstream of a point of extraction from a water source for a
drinking-water supply, and any other areas specified in a permission
issued under section 95A of the HSNO Act)
•
the decontamination of the aircraft and equipment before removal from the
operation site or use for another purpose
•
the loading area and any other area where the substance is stored in
preparation for loading on or in to the aircraft.

Requirements placed
on aerial application
specified in
permissions issued
under section 95A of
the HSNO Act

Ministry of Health
The standard conditions applied by the Ministry of Health to permissions for the
use of substances containing 1080 include conditions for the aircraft involved in
the operation. The Agency notes the following conditions.
•
A differential global positioning system (DGPS) shall be used at all times
for aircraft carrying bait-sowing equipment. (A special dispensation will be
required for aircraft that do not have a DGPS.)
•
Aircraft carrying a vertebrate toxic agent for aerial application or
equipment for the sowing of a vertebrate toxic agent shall not fly in transit
over drinking-water supply reservoirs, treatment plants or storage facilities
or waterways used sources for drinking-water.
Department of Conservation
The following performance standards relating to aircraft flight paths are placed
on permissions issued by DoC for aerial 1080 operations.
•
Flight paths to and from the bait loading zones by aircraft equipped with
loaded or uncleaned bait-sowing equipment must avoid stocked paddocks,
residential dwellings, and other ‘no fly zones’ specified by the consent
providers.
•
An aircraft must not, when flying to or from the treatment area, fly over a
public drinking-water supply or waterway that is less than 100 m upstream
of a point of extraction from a water source for drinking-water supply (not
being a water supply exclusively for stock).
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Requirements placed
on aerial application
under the RMA

The Agency has identified that the regional councils and unitary authorities
generally appear not to address requirements for aircraft carrying out aerial
operations in the standard conditions they apply on permitted and controlled
activities.
An exception is Wellington Regional Council, which specifies that a
navigational guidance system shall be used to ensure application is within the
defined areas, and that records of flight paths shall be made available for public
viewing.
Taranaki Regional Council and Tasman District Council have similar
requirements specifying that a method for positional navigation shall be used.

Requirements placed
on aerial application
under the ACVM Act

There are no specific conditions applied to substances containing 1080 relating
to aircraft involved in aerial operations under the ACVM Act.

Overlap between requirements for aircraft carrying out aerial operations
The Agency notes that the requirements regarding no fly areas are similar between controls in place
under the HSNO Act and those placed on permissions issued under section 95A by the Ministry of Health
and DoC. All three agencies prohibit the flight of aircraft over public drinking-water supplies and
waterways used as sources of drinking-water.
The Ministry of Health specifies that a DGPS must be used at all times for aircraft carrying bait-sowing
equipment, a move that has been identified by the Agency as being partially reflected by several of the
regional councils and unitary authorities.
The Agency notes that the controls applied to the current HSNO Act approvals for the substances
containing 1080 that are permitted to be applied by aerial application, do not specify a requirement for
navigational guidance. The Agency notes that as a result, aerial operations do not require the use of a
navigational guidance system unless the operation:
•
requires permission from the Ministry of Health
•
will be carried out in the Wellington, Taranaki or Tasman areas, where navigational systems are
required for compliance with regional rules
•
is a discretionary activity, requiring a resource consent and a condition is placed on the consent
specifying that a navigational guidance system is required.

8.1.2

Submitters comments on current controls
The Agency has reviewed the submissions received and notes that many
submissions detail potential issues with the current controls applied to
1080 and substances containing 1080. In this section the Agency has
grouped the issues raised by submitters into topics and responds to the
issues raised.

8.1.2.1 Monitoring of operations
There are two specific issues raised by submitters in relation to monitoring
of operations: compliance with controls and monitoring of effects of 1080
(e.g. effects on species of significance to Māori).
In relation to compliance with controls, the Agency notes that the
Wildfowlers Association of New Zealand states that drops often end up
outside the consent area and another submitter notes that consent
conditions are broken with baits ending up in water. The Agency notes
that ensuring compliance with consent conditions is an issue for regional
councils under the RMA. Submitters also note that there is a lack of
independent monitoring of operations and that ERMA New Zealand should
play a greater role in monitoring operations. In section 7.5.3 it is noted
that submitters suggest that, to improve compliance with the current suite
of controls applied to substances containing 1080, effective enforcement of
best practice for 1080 users is needed.
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In relation to effects of 1080, one submitter proposes that the adverse
effects on dogs are an area that may be appropriate for monitoring with a
register of fatalities proposed.
The Agency has not identified any additional controls that would address
the issues raised by submitters.
8.1.2.2 Communication: Signage, notification and consultation
Several submitters noted concerns with the methods of communicating
operations with the public and other parties. The Council of Outdoor
Recreational Associations would like to see a control in place requiring
independent public hearings to which the public and recreational hunters
can attend and make submissions. One submitter asked that operations be
approved only following the notification of fur industry workers and the
public via newspaper advertisements. Regional Public Health suggests
that a competency around communication be incorporated into the
requirements for approved handlers.
The Agency notes that there are requirements relating to signage and
notification in place under the HSNO Act, the ACVM Act and the RMA.
Permissions granted by the Ministry of Health and DoC under section 95A
of the HSNO Act also address notification requirements. Consultation on
operations is addressed by regional councils only when a notified resource
consent is required. As identified in Table 8.1, the Agency notes that
where ground-control operations are to be carried out in an area that does
not require permission from the Ministry of Health or DoC and is in a
region that does not specify that notification is required; the groundcontrol operation may proceed without prior public notification. The
Agency considers that it would be appropriate for adjacent residents and
landowners to be notified of a ground operation given that possums and
other wildlife that have ingested 1080 baits may wander onto neighbouring
land before death, posing a risk to dogs on neighbouring properties.
The Agency considers that the notification requirements in place under the
HSNO Act and other Acts. The Agency has not identified any additional
controls that are needed, except for ground-based operations where
permission is not required from the Ministry of Health or DoC (see
section 8.2.4).
In section 7.5.3, it is identified that submitters have suggested that better
consultation processes with iwi/Māori to build in controls that mitigate or
remove rohe-, iwi- and hapū-specific cultural risks are needed.
Additionally, submitters suggested that better and more consistent
mechanisms for consulting with neighbouring landowners is needed to
ensure the appropriate consents have been sought (eg, where crossing
private land is necessary) and risks mitigated appropriately. As noted in
section 7.3.3.3, the Agency considers there are opportunities to empower
iwi/Māori if vector management agencies were to work more closely with
iwi/Māori groups at a regional level to mitigate, minimise or remediate the
adverse effects by jointly developing:
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•

culturally appropriate pest management strategies that may include
traditional pest management initiatives

•

mauri restoration plans and cultural monitoring tools.

The Agency considers that the Committee may wish to consider the above
proposals.
8.1.2.3 Permissions
Suggestions and concerns surrounding permissions issued by the Ministry
of Health and DoC were included in several submissions. The Agency
notes that support for the independence of permissions issued by medical
officers of health is provided by Marlborough District Council.
Additionally, the Agency notes that the New Zealand Society of Medical
Officers of Health also supports the use of senior public health officials in
the setting of conditions on 1080 operations.
The New Zealand Deer Stalkers Association suggests the current
permission-issuing system be reformulated and lists the following areas in
the current process that require further consideration.
•

The application of conditions by DoC on a regional basis.

•

A requirement for DoC to enforce the permissions it has issued.

•

The application of conditions by DoC on permissions restricting aerial
operations in national parks, recreational hunting areas and Crown
reserves.

•

Stricter conditions regarding signage, notification and disposal and
broadcast around water catchments.

•

The wider delegation of the ability to issue permissions to the National
Pest Control Agency, Ministry for the Environment and Ministry of
Agriculture and Forestry where necessary.

Additionally, one submitter considered that because of how the legislation
is written, a permission from the Ministry of Health could be required for
every 1080 operation. The submitter noted that the requirement to obtain a
permission from the Ministry of Health may not be appropriate for his
work, which involves treating 10–2,000 hectares blocks of pasture for
rabbits in Central Otago.
The Agency considers that the use of permissions as a mechanism for
giving consideration to the risk management of specific operations is
valuable and that no changes to the current permission requirements are
necessary.
8.1.2.4 Codes of practice
The New Zealand Deer Stalkers Association recommended that one or
more codes of practice should be developed for approval by ERMA New
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Zealand. One area where this may be feasible is the preparation of carrot
baits (see Appendix Q) to ensure bait size and quality.
8.1.2.5 Training and controlled substance licences
The Agency notes that some submitters expressed concern about the
training of people involved in 1080 operations. Specific comments include
that ground-control operatives need a better training system and a
suggestion by EcoFX Limited (a company that undertakes pest control
operations throughout New Zealand) that the controlled substance licence
system be divided into two categories: one for ground operators and one
for aerial operators (where operators can demonstrate they have adequate
standard operating procedures, systems and procedures).
The Agency notes that both ground and aerial operators for 1080 are
required to hold a controlled substance licence or be under the immediate
supervision (within eye-shot and ear-shot at all times) of a person who
holds a controlled substance licence and is an approved handler.
To obtain a controlled substance licence for a substance containing 1080 a
person must be able to demonstrate that they have been appropriately
trained in the handling of the substance. Therefore, all people in
possession of substances containing 1080 have been appropriately trained
or are under the immediate supervision of a person who has received
appropriate training.
The Agency notes that the transitional period for obtaining a controlled
substance is not yet completed. (All people who require a licence under
section 95B of the HSNO Act must have a full licence by 1 May 2007.)
On submitter suggested that the right to purchase substances containing
1080 be limited to regional councils and DoC, and expressed concern that
private individuals are holding licences without the knowledge of any
authority and that these individuals are supposed to apply to the Ministry
of Health for permission before using the substance but this is not
monitored.
The Agency notes that ERMA New Zealand maintains a register of all
individuals holding controlled substance licences, so is aware of all people
who may (lawfully) possess substances containing1080. For a person to
obtain a licence they must require it for their work. With regard to
obtaining permissions from the Ministry of Health, to obtain a controlled
substance licence a person must first be an approved handler, which
requires that they demonstrate to a test certifier that they have knowledge
of the HSNO Act and regulations. Knowledge of the HSNO Act and
regulations for substances containing 1080 includes knowledge of the
requirement to obtain a permission. Failure to obtain permission where
necessary would become an enforcement issue if this were identified.
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Environment Canterbury and Greater Wellington Regional Council advise
that they would like to see no duplication of controls with the ACVM Act
and no duplication of licence requirements.
The Agency notes that a licence is required from both the ACVM Group
and ERMA New Zealand for the majority of substances containing 1080.
The intention of licence requirements is to ensure the person is a fit and
proper person and has knowledge of the relevant legislation (the ACVM
Act and HSNO Act). While in theory two requirements are placed on
persons handling substances containing 1080 with regard to obtaining a
licence, only one licence is required (the controlled substance licence).
Test certifiers are responsible for issuing this licence and as part of this
process the test certifier must be satisfied that the person to whom they are
going to issue a licence understands the legislative requirements of the
ACVM Act and HSNO Act. The Agency considers that knowledge of the
relevant areas of both these Acts is an essential component in ensuring that
substances containing 1080 are handled appropriately.
The Agency notes that no specific inconsistencies or areas of difficulty
have been identified by submitters or the applicants and, therefore, no
changes to controls are proposed in this area.
8.1.2.6 Water testing
The Agency notes that several submitters expressed concern about water
sampling following an operation and suggested an independent body
should do the water sampling. At this stage, the Agency has not
considered whether independent water sampling should be carried out or
how this process should be developed.
8.1.2.7 Buffer zones
The Ministry of Health applies the following conditions to permissions
issued for 1080 operations relating to buffer zones.
•

All necessary and practicable steps shall be taken to prevent
contamination with the vertebrate toxic agent or agents of all areas
within 150 m (or a distance mutually agreed in writing with occupiers)
of the dwellings identified.

•

Vertebrate toxic agents shall not be laid or applied within 20 m of
waterways, including intakes and feeder water sources. Waterways
include springs, streams, rivers, lakes, ponds and reservoirs.

•

All necessary and practicable steps shall be taken to prevent
contamination with the vertebrate toxic agent of all areas within 50 m of
tramping huts, bivvies and shelters, camping sites, picnic areas, public
road lay-bys and watercraft landing points identified.

The Agency notes that several submitters raised issues relating to buffer
zones, including increasing the buffer zone between the operation site and
neighbouring land where dogs are present on the neighbouring land
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(distances from 500–1,000 m were suggested). It was also suggested a
50 m buffer zone around lakes, dams, and rivers for aerial applications of
1080.
The Agency has not identified any information on which it can evaluate
the merits of the buffer distances proposed by the submitters.
8.1.2.8 Requirements for aerial operations
In its submission, Tasman District Council advocates controls for aerial
application requiring:
•

the use of properly accredited pilots

•

the use of a global positioning system (GPS) with verifiable accuracy

•

pre-application boundary flight checks

•

the use of GPS to confirm any point of take for water supplies

•

notice of any spills to be given to the relevant council.

With regard to the proper accreditation of pilots, the Agency notes that
several regional councils require that applicators hold a current
GrowsafeTM agrichemical pilots rating certificate. However, this
requirement is not applicable on a national basis. The Agency notes,
however, that pilots applying 1080 are required to be controlled substance
licence holders and approved handlers. To obtain this licence and the
approved handler test certificate, the pilot must demonstrate to a test
certifier knowledge and experience in the handling of the substance they
wish to use.
The Agency notes that a navigational guidance system is not a mandatory
requirement for aerial operations unless permission is required from the
Ministry of Health, the substance is to be applied in the Wellington or
Taranaki regions or Tasman district, or in a region where the council
applies this condition on a discretionary resource consent.
The Agency considers that it would be appropriate for all aerial operations
to be carried out using a navigational guidance system and, as suggested
by Tasman District Council, that pre-application boundary flight checks
are carried out and the navigational guidance system is used to confirm
points of take for water supplies. The Agency proposes that a control be
applied to address navigational guidance requirements (see section 8.2.3).
Additionally, Tasman District Council and Auckland Regional Council
suggested that the relevant council should be notified of any spillage.
The Agency notes that some councils do require this notification as a
condition on application of 1080 as a permitted activity (eg, Gisborne
District Council and Taranaki Regional Council). The Agency notes that
the existing HSNO Act controls require that the person who is in
possession of the substance at the time that it was misapplied, lost or spilt
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must report the nature and quantity of the substance within 24 hours of the
substance being misapplied, lost or spilt to:
•

DoC or/and the Ministry of Health when they granted a permission
under section 95A of the HSNO Act

•

the officer in charge of the nearest police station to which the person has
access

•

the nearest medical officer of health or the medical officer of health in
whose region the substance was misapplied, lost or spilt

•

each owner or occupier of land on which the substance may have been
misapplied, lost or spilt

•

the person on whose behalf the substance is being applied.

It is not a HSNO Act requirement to notify the relevant council.
The Agency notes that regional councils do have a mechanism through
which they can require notification of the misapplication of a substance
containing 1080 (ie, through conditions on permitted activities and
resource consents). The Agency considers that it would be more
appropriate for councils to specify their own conditions, requiring that they
are notified of a misapplication if they wish this action to be taken, rather
than using the HSNO Act as a mechanism to put this type of condition in
place. However, the Agency notes that for such a condition to be put in
place by the relevant council, a revision of the relevant regional plan is
likely to be needed.
The Agency considers that the Committee could assist the regional (and
relevant district) councils by applying requirements for notification of the
relevant council should substances containing 1080 be misapplied, lost or
spilt (see section 8.2.5). Following notification it would be up to each
council what action they choose to take.
8.1.2.9 Requirements of the Resource Management Act 1991
The Agency notes that several issues have been raised by submitters in
relation to requirements for resource consents under the RMA, including,
but not limited to, the following.
•

1080 application should not be a permitted activity; it should be subject
to a notifiable consent.

•

Regional council determination of who is an ‘affected party’ and
therefore who can make a submission at a resource consent hearing.

•

Once a 10-year consent has been issued, there is no mechanism for the
public to stop a 1080 aerial drop.

While the scope of this reassessment enables consideration of all controls
in place managing substances containing 1080 throughout their lifecycles,
the reassessment is unable to directly address any concerns surrounding
requirements in place under other legislation (ie, the reassessment cannot
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dictate changes in processes in place under the RMA as this lies outside
the scope of the HSNO Act). The reassessment can, however, look to
address inconsistencies or deficiencies in requirements through changes in
the controls applied under the HSNO Act approvals for substances
containing 1080.

8.2

Proposed additional controls under section 77A
Under section 77A of the HSNO Act, the Authority may impose as
controls any obligations and restrictions as the Authority thinks fit.
Under section 77A(4), the Authority must be satisfied that, against any
other specified controls that apply to the substance,

8.2.1

•

the proposed control is more effective in terms of its effect on the
management, use and risks of the substance; or

•

the proposed control is more cost-effective in terms of its effect on the
management, use and risks of the substance; or

•

the proposed control is more likely to achieve its purpose.

Additional controls proposed by the Agency

8.2.1.1 Sodium fluoroacetate (1080)
The Agency notes that when sodium fluroacetate (1080) was transferred to
the HSNO Act, a series of additional controls were applied by the
Authority. These additional controls addressed the following issues (see
Appendix L for full details of the controls).
•

Information requirements for 1080 (as detailed in Clause 4 of Schedule 3
of the Hazardous Substances (Chemicals) Transfer Notice 2006).

•

Limiting the use of 1080 to research and development and as an
ingredient or component in the manufacture of another substance.

The Agency considers that these additional controls remain applicable to
managing the risks associated with 1080.
8.2.1.2 Substances containing 1080
The Agency notes that when substances containing 1080 were transferred
to the HSNO Act, a series of additional controls were applied by the
Authority. These additional controls addressed the following issues (see
section 6 of this report for full details of the controls).
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•

The packaging of substances for sale for vertebrate pest control.

•

Restrictions on the supply and acquisition of substances.

•

The licence required for possession of substances.

•

Restrictions on the aerial application of certain substances.

•

Requirements for aircraft carrying out aerial application.

•

Lost, spilt, or unintended application of substances.
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•

Unauthorised persons to stay clear of the application area of substances.

•

The requirements of Schedule 8 of the Hazardous Substances
(Dangerous Goods and Scheduled Toxic Substances) Transfer Notice
2004 (supplement to the New Zealand Gazette Issue 35, 26 March 2004,
p 767), as amended.

The Agency considers that these additional controls remain applicable to
managing the risks associated with substances containing 1080.
8.2.2

Controls to mitigate risks posed through inhalation
As noted in Appendix B (toxicity classification), the Agency considers
there is insufficient data to classify 1080 with respect to acute toxicity via
inhalation. However, the view of the Agency and other competent
authorities is that 1080 dust or mist is highly toxic if inhaled. For this
reason, the Agency proposes that the controls prescribed in the hazardous
substances regulations are applied to 1080 as if it were assigned a 6.1A
acute toxicity classification via inhalation under section 77A of the HSNO
Act. The Agency considers that this addition is necessary to ensure that
the risks associated with the inhalation hazard are managed (eg, the
inclusion of appropriate warnings on labels).
Additionally, the Agency considers that it is appropriate to use section 77A
to apply the controls to solid (pellet) formulations of 1080, which may give
rise to dust during storage and handling, and to the stock solution (ie,
soluble concentrate containing 200 g/L 1080), which may generate a mist
when sprayed. Since the concentration of 1080 in all the pellet
formulations is less than 0.2% w/w the Agency proposes application of the
controls as if these substances triggered a 6.1C acute toxicity classification
via inhalation. For the stock solution, application of the control as if this
substance triggers a 6.1A acute toxicity classification is considered
appropriate.
As detailed above, there is insufficient information on which to classify
1080 and substances containing 1080 with respect to inhalation toxicity.
The consequence of this is that the controls prescribed in the hazardous
substances regulations, that are applicable to 1080 and substances
containing 1080, will not address the risks associated with the inhalation
toxicity hazard. Accordingly, the Agency considers that the proposed
application of the controls (as detailed in the two paragraphs directly
above) addressing these risks under section 77A will be more effective
than the controls prescribed in the regulations in terms of its effect on the
management, use and risks of the substances.

8.2.3

Navigational guidance for aerial application
The Agency notes that the controls applied to HSNO Act approvals for
substances containing 1080 that are permitted to be applied by aerial
application, do not specify requirements for navigational guidance and in
some instances this may result in navigation guidance not being required
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for an aerial operation (see section 8.1). The Agency considers it is
appropriate to ensure that a navigational guidance system is required for all
operations. The Agency proposes that a control is applied under
section 77A of the HSNO Act, requiring:
•

a navigational guidance system to be used to ensure application is within
the defined areas

•

pre-application boundary flight checks to be carried out

•

the navigational guidance system to be used to confirm points of take for
water supplies.

The Agency notes that the controls prescribed by the hazardous substances
regulations and the additional controls applied at the time of transfer to the
HSNO Act do not address all the risks associated with the aerial
application of 1080 baits off target. Accordingly, the Agency considers
that the application of a control under section 77A (requiring the use of a
navigational guidance system to ensure baits are applied as accurately as
possible for the application method to minimise the chances of off-target
application), will be more effective than the controls prescribed in the
regulations in terms of its effect on the management, use and risks of the
substances.
8.2.4

Notification of ground operations
The Agency notes that in some instances, ground operations may be
carried out without prior public notification (see section 8.1). The Agency
considers that at a minimum it would be appropriate for residents and
landowners adjacent to the operation to be notified of the operation given
that possums and other wildlife that have ingested 1080 baits may wander
onto neighbouring land before dying, posing a risk of secondary poisoning
to dogs that may on the neighbouring land.
The Agency considers that adjacent residents and landowners should be
advised with sufficient prior notification, but no more than two months,
before the proposed ground application, and the notification should
include:
•

the approximate date on which the substance will be applied

•

the name and nature of the substance

•

a description of the area over which the substance will be applied,
including:

•

-

the boundaries of the area

-

districts, roads and other commonly known features that may
identify the place

the name and address of the person responsible for the application of the
substance.

The Agency considers that the current notification requirements will
ensure the public is notified of aerial operations.
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The Agency notes that the controls prescribed by the hazardous substances
regulations and the additional controls applied at the time of transfer to the
HSNO Act, do not address risks associated with the exposure of people or
domestic animals to bait that has been sown by ground-based methods.
Accordingly, the Agency considers that the application of a control under
section 77A requiring that adjacent landowners and residents be notified of
a ground-based operation will be more effective than the controls
prescribed in the regulations in terms of its effect on the management, use
and risks of the substances.
8.2.5

Misapplied, lost or spilt bait
The Agency notes that at present it is not a HSNO Act requirement for the
relevant regional council to be notified if substances containing 1080 are
misapplied, lost or spilt in its region or district (see section 8.1.2). The
Agency notes that controls are in place requiring that other specified
parties are notified should misapplication, loss or spillage of bait occur.
The Agency considers that the relevant councils could be added to the list
under section 77A of the HSNO Act.
The Agency notes that the controls prescribed by the hazardous substances
regulations and the additional controls applied at the time of transfer to the
HSNO Act, do not address notification of relevant regional or district
councils if substances containing 1080 are misapplied, lost or spilt in their
regions or districts. Risks are associated with the exposure of people or
domestic animals to bait that has been sown by ground-based methods.
Accordingly, the Agency considers that the application of a control under
section 77A, requiring adjacent landowners and residents to be notified of
a ground-based operation, will be more effective than the controls
prescribed in the regulations in terms of its effect on the management, use
and risks of the substances.

8.3

Variations of controls under section 77 of the HSNO Act
The current controls applicable to 1080 and substances containing 1080 are
listed in section 6 and Appendix L. The current controls applicable to
these substances include controls prescribed by the hazardous substances
regulations, variations to these controls applied during the transfer process
to the HSNO Act and additional controls applied under section 77A of the
HSNO Act at the time of transfer.
Under section 77 of the HSNO Act, the default controls (ie, those
prescribed by regulation) may be varied: under section 77(3), controls may
be substituted or added; under section 77(4) controls may be substituted or
deleted; and under section 77(5), for a substance with more than one
hazard classification, controls may be combined.
The Agency proposes that the modifications detailed in the sections below
are applied to the controls for 1080 and substances containing 1080.
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8.3.1

Variations to controls (sections 77(3) and 77(4) of the HSNO Act)

8.3.1.1 Sodium fluoroacetate (1080)
The Agency notes that at the time of the transfer of 1080 to the HSNO Act,
the Authority applied variations to several of the controls applicable to
1080. The following variations were made to controls and the Agency
considers they remain applicable to managing the risks associated with
1080.
•

A variation to approved handler requirements for wide dispersive use
(controls T6 and T7).

•

A variation to approved handler requirements to provide an exemption
for transport (controls T6 and E6).

8.3.1.2 Substances containing 1080
The Agency notes that at the time of the transfer of 1080 to the HSNO Act,
the Authority applied variations to several of the controls applicable to
substances containing 1080. The following variations were made to
controls and the Agency considers they remain applicable to managing the
risks associated with substances containing 1080.

8.3.2

•

A variation to provide an exception to approved handler requirements
for the transportation of packaged substances (controls T6 and E4).

•

A variation to include specific signage requirements for substances
containing 1080 (control T8).

•

A variation to packaging requirements for paste containing 1.5 g/kg
sodium fluoroacetate, pellets containing 1.5–2.0 g/kg sodium
fluoroacetate, and gel containing 1.5 g/kg sodium fluoroacetate (control
P13).

Combining controls (section 77(5) of the HSNO Act)
Controls T3 and E5 relate to requirements for keeping records of use. For
substances containing 1080 that trigger both these controls (see
Appendix R), the two controls may be combined under section 77(5) of
the HSNO Act.
Controls T4 and E6 relate to requirements for equipment used to handle
substances containing 1080. These two controls may be combined under
section 77(5).
Controls T6 and E7 relate to requirements for approved handlers. For
substances containing 1080 that trigger both these controls (see
Appendix R), the two controls may be combined under section 77(5).
Controls P13 and P15 relate to packaging requirements for substances
containing 1080. These two controls may be combined under
section 77(5) with the more stringent of the two requirements applying to
each substance. Note also the variation in packaging requirements
proposed for paste containing 1.5 g/kg sodium fluoroacetate, pellets
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containing 1.5–2.0 g/kg sodium fluoroacetate, and gel containing 1.5 g/kg
sodium fluoroacetate detailed in section 8.3.1.2.
Controls D4 and D5 relate to requirements for equipment used to handle
substances containing 1080. These two controls may be combined under
section 77(5).
8.3.3

Exposure limits and restrictions on use
Control E1 requires an environmental exposure limit to be established.
The Agency proposes that no environmental exposure limits are set for
1080 or substances containing 1080 at this time and that the default values
are deleted. This position may be reviewed once the Agency develops
policy on the setting of environmental exposure limits (see Appendix R).
Control E2 requires maximum application rates to be set. When
substances containing 1080 were transferred from the Pesticides Act 1979
to the HSNO Act, a maximum application rate for aerial application was
set at 30 g 1080 per hectare. Current practice indicates that this rate is
excessive. However, more needs to be known about possible doublesowing before the maximum rate can be lowered (see Appendix R).
Control E3 relates to the protection of terrestrial invertebrates. The
Agency proposes that this control is retained. The regulation would take
effect in the event that formulations are changed to include substances
attractive to bees.
Control E4 relates to the protection of terrestrial vertebrates and provides
for a control specifying the colour, methods of release, attractants or
repellents to be used with the substance, bait size and degree of
palatability. When substances containing 1080 were transferred from the
Pesticides Act 1979 to the HSNO Act, requirements for methods of release
and colour were specified. The Agency proposes that these requirements
are retained with consideration given to making the following additional
restriction on the methods of use of “paste containing 1.5 g/kg sodium
fluoroacetate”:
•

The application of apple-pulp–based paste is restricted to bait stations
when weka, robin and pukeko are present. Consideration of the impact
of this management action on the control of rabbits will be required (see
Appendix Q).

•

Application of peanut-butter–based paste is restricted to contained
applications in weatherproof pots, bait stations or appropriately marked
biodegradable bags (see Appendix Q).

Additionally, the Agency has identified (see Appendix N) that the
attractiveness of prepared non-toxic apple baits to native birds has been
evaluated in cage trials (Thomas et al 2003). The Agency notes Thomas
and colleagues recommend that apple bait should be used only in bait
stations. The Agency considers that this recommendation should be
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applied to “soluble concentrate containing 200 g/L sodium fluoroacetate”
when mixed with apple to form bait.
With regard to the use of attractants or repellents, bait size and degree of
palatability the Agency has identified several issues it considers warrant
discussion with relevant interested parties (see Appendix Q).
Control T1 relates to the requirement for limiting exposure to 1080 and
substances containing 1080 through the setting of tolerable exposure limits
(TELs). The Agency has determined an acceptable daily exposure (ADE)
of 0.00002 mg/kg bw/day for 1080. From this ADE value the Agency has
determined the following potential daily exposure (PDE) values for 1080
(see Appendix Q).
PDEFOOD = 0.006 μg/kg bw/day
PDEDRINKING-WATER = 0.010 μg/kg bw/day
PDEINHALATION = 0.002 μg/kg bw/day
PDEDERMAL = 0.002 μg/kg bw/day
The Agency proposes that these ADE and PDE values should be set for
1080 and substances containing 1080.
Additionally, the Agency proposes that the following TEL value is set for
1080 and substances containing 1080, pending revision of the provisional
maximum acceptable value (PMAV) by the Ministry of Health (see
Appendix Q):
TELwater= 3.5 μg/L
Control T2 relates to the requirements to set workplace exposure standards
(WESs). The Agency notes that the following Department of Labour WES
value has been set for 1080:
Sodium fluoroacetate (1080) (skin,bio) [CAS No: 62-74-8]–
0.05 mg/m3
The Agency considers this WES value should be applied to 1080 and all
the substances containing 1080 (see Appendix Q).
8.3.4

Other modifications to controls
The following controls are not considered applicable to 1080 and
substances containing 1080 as the conditions required for the controls to be
triggered are not met.
•
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Control EM12 relating to secondary containment is not applicable to
1080 technical grade active as the physical form (powder) of this
substance does not meet the requirements of regulations 35–41 of the
Hazardous Substances (Emergency Management) Regulations 2001. Of
the substances containing 1080, this control is applicable only to
“soluble concentrate containing 200 g/Litre sodium fluoroacetate”, as
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the physical form of the other substances is also not consistent with the
requirements of regulations 35–41.
On the basis that the Agency proposes that the use of 1080 technical grade
active is limited to research and development and as an ingredient or
component in the manufacture of another substance or product (see section
8.3), the Agency considers that the following controls are not applicable to
1080 technical grade active as the conditions for the controls to be
triggered have not been met.
•

Control T8 is not applicable to 1080 technical grade active as it applies
only to substances that are (lawfully) laid or applied outdoors for
terrestrial vertebrate pest control. The Agency notes that 1080 technical
grade active must not be directly used as a vertebrate toxic agent, but
must be applied only in the form of an approved formulation. See the
proposed controls in section 8.3.

•

Control E2 specifying requirements relating to application is not
applicable to 1080 technical grade active as this substance is not
intended to be applied to an area of land, air or water.

•

Control E3 is not applicable to 1080 technical grade active as this
substance is not intended to be used in situations where it may pose a
high risk to beneficial invertebrates (eg, honeybees).

•

Control E4 is not applicable to 1080 technical grade active as this
substance is not intended to be intentionally released into the
environment in granular form or coated on seeds for terrestrial vertebrate
control.

Note that the above controls T8, E2, E3 and E4 are applicable to
substances containing 1080.

8.4

Summary of controls
The Agency considers that the controls listed in Appendix R should apply
to 1080 and substances containing 1080.
The controls have been customised for 1080 and substances containing
1080 to the extent that the maximum quantities, trigger levels and so on
have been specified, and where this has been done the most stringent value
that applies has been used.
Controls that are not applicable to 1080 and 1080-containing formulations
(as detailed in section 8.3.4) have not been listed.
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9

Environmental User Charges

9.1

Use of environmental user charges to reduce adverse effects
Section 96 of the Hazardous Substances and New Organisms Act 1996
provides that the Authority may identify and report to the Minister where it
considers that a reduction in the likely occurrence of adverse effects
similar to that achieved by the controls attached to any substance could be
achieved by any environmental user charge, or a combination of an
environmental user charge and controls.

9.2

Agency recommendation
The Agency considers that the use of controls is the most effective means
of managing the risks throughout the lifecycle of 1080 and formulated
substances containing 1080. Therefore, the imposition of an
environmental user charge instead of, or in combination with, controls is
not required at this time.
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10

Overall Evaluation

10.1

Summary of information
This application is for the reassessment of sodium fluoroacetate (1080) and
substances containing 1080 (a vertebrate toxin).
The application is to be determined in accordance with section 29 of the
Hazardous Substances and New Organisms Act 1996 (HSNO Act).
The information available for the decision comprises:
•

the application HRE05002 including appendices and references

•

the submissions received

•

information sourced from independent experts (as noted in section 1.4)

•

additional information sought from the applicants

•

additional information sourced directly by the Agency

•

any further information to be obtained during the public hearing.

10.2

Approach to uncertainty
Section 7 of the HSNO Act requires the Authority to take into account the
need for caution in managing adverse effects where there is scientific or
technical uncertainty about those risks or effects. In assessing the adverse
effects, the Agency has applied caution in circumstances where there is
uncertainty and this has been described in the assessment.

10.3

Approach to risk
Clause 33 of the Hazardous Substances and New Organisms
(Methodology) Order 1998 lists the risk characteristics that the Authority
will consider in determining its approach to risk. These risk characteristics
are:
•

whether exposure to the risk is involuntary,

•

whether the risk will persist over time,

•

whether the risk is subject to uncontrollable spread and is likely to
extend its effects beyond the immediate location of incidence,

•

whether the potential adverse effects are irreversible, and

•

if the risk is not known or understood by the general public and there is
little experience or understanding of possible measures for managing the
potential adverse effects.

Where risks are assessed as being potentially significant, the Agency has
discussed these characteristics in the report.
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10.4

Principles of the Treaty of Waitangi (Te Tiriti ō Waitangi)
Section 8 of the HSNO Act requires decision makers under the Act to take
into account the principles of the Treaty of Waitangi (Te Tiriti ō
Waitangi). An assessment has been undertaken in this report with regard
to the principles of partnership, participation and protection.
The most significant and consistent theme raised by consultees, submitters
and hui participants was that the decision-making processes and systems
determining the use and management of 1080 both nationally and
regionally disempowered iwi/Māori. Participants considered that as
iwi/Māori are the kaitiaki of the resources within their regions and Treaty
of Waitangi partners, their equitable participation and partnership in
decision making are critical to the future protection of their culture, lands,
water, waahi tapu, native and valued flora and fauna, and other taonga.
The eradication and management of possums and other pest species is a
fundamental part of this, so more effective and meaningful involvement of
iwi/Māori at both the governance and operational levels was strongly
supported.

10.5

Summary of the assessment of risks, costs and benefits
Tables 10.1–10.11 summarise the risks, costs and benefits that have been
assessed in this report.
In the assessments the level of risk or benefit has been assigned a value
based on the qualitative scales described in Appendix P. Those effects
rated as level A or level B are generally not considered to be significant,
and have not been included in these tables.

10.5.1 Summary of significant adverse effects on the environment ‘with
1080’ and ‘without 1080’ (cyanide and traps)
The most significant adverse environmental effects from the use of 1080
are potential impacts on native birds. Effects on bats, frogs and lizards
could also be significant but there is more uncertainty about this. Adverse
effects associated with uncontained ground-based use of 1080 are similar
to those of aerial application. For contained methods the level of effect is
estimated as one class less than for corresponding uncontained methods
(ranging from A to E). There is significant uncertainty around the relative
risks of different methods of application.
For the 'without 1080' scenario (cyanide and trapping) the most significant
adverse effects have been demonstrated on ground-foraging birds. Traps
can have significant adverse effects on weka.
These effects are assessed in 7.3.1 (Tables 7.5, 7.6 and 7.7).
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Table 10.1: Summary of significant adverse effects on the environment: ‘With 1080’
Note: Only those effects assessed as being level C or greater have been included in this table.
ID ref

Activity/effect

Formulation

Magnitude
of effect

Likelihood

Effect level

Uncertainty/approach to risk/comments

Minimal Moderate

Improbable

A-C

Effects localised.

TRANSPORTATION FROM MANUFACTURING SITE TO APPLICATION SITE
E-A12

Accident during transportation of
packaged goods by road from
the manufacturing site to the
application site leading to
spillage into waterway, or
spillage during repackaging.

Pellets (all concentrations);
Paste (all concentrations);
Gels (all concentrations);
Stock solution 200 g/L.

Effects at population level probably reversible.
Magnitude of effects dependent on amount spilled.
Effects not well known and understood.

APPLICATION OF 1080—AERIAL
Pellets (0.4–0.8, 1.5–2.0 g/kg 1080)
E-A13

E-A17

Dust and bait affecting foraging
birds. Pellets arrive at site preprepared. Bags of pellets are
loaded directly into aircraft
hopper.
Native birds

Minimal

Unlikely

C

Effects localised.
Effects at population level probably reversible.
Potential exposure poorly understood.

As above

Minimal–
Major

Improbable–
Likely

A-F

Range of likelihood of effects dependent on species’
potential exposure including attraction to bait, size of bait
particles, potential for secondary poisoning.
Potential exposure is not well known.
Range of magnitude dependent on species local
population density and national rarity.
Significant uncertainty about the size of the effect

E-A18

Native mammals—bats

As above

Major

Unlikely

E

Limited monitoring suggests no effects, at a population
level.
Uncertainty is high and given the rarity of New Zealand
bats, the magnitude of any effect could be major.
Effects not well known and understood
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ID ref

Activity/effect

Formulation

Magnitude
of effect

Likelihood

Effect level

Uncertainty/approach to risk/comments

E-A19

Native fauna—terrestrial
invertebrates

As above

Minimal –
moderate

Very
unlikely

B-D

Effects are unlikely, will be localised and will probably be
reversible.
Magnitude of effects is expected to be minimal although
populations of rare species could be affected at a local
level.
Effects not well known and understood

E-A20

Native herpetofauna—frogs and
lizards

As above

Minimal–
Major

Very
unlikely

B-E

Limited monitoring of frogs suggests effects are localised
and, at a population level, will not persist over time.
Monitoring data are uncertain due to low population
densities, environmental variables and lack of control sites.
Uncertainty is high and given the rarity of many New
Zealand frogs and reptiles, the magnitude of any effect
could be major.
Effects not well known and understood

Coated Baits (0.2, 0.8, 1.5 g/kg)
E-A22

Spillage and non removal of
baits

Stock solutions and spillage of
bait.

Minimal

Unlikely

C

As for aerial pellet application (E-A13)

E-A26,
E-A27

Native birds

As above

Minimal–
Major

Improbable–
Likely

A-F

As for aerial pellet application (E-A17)

Non native valued birds

As above

Minimal–
Moderate

Improbable–
Likely

A-E

As for aerial pellet application and native birds (E-A17)
although populations of non-native birds are likely to be
more widespread so the maximum magnitude of effects
will likely be lower.

E-A28

Native mammals—bats

As above

Major

Unlikely

E

As for aerial pellet application (E-A18)

E-A29

Native fauna—terrestrial
invertebrates

As above

Minimal –
moderate

Very
unlikely

B-D

As for aerial pellet application (E-A19)

E-A30

Native herpetofauna—frogs and
lizards

As above

Minimal–
Major

Very
unlikely

B-E

As for aerial pellet application (E-A30)

GROUND APPLICATION OF 1080—UNCONTAINED METHODS
Pellets (0.4–0.8, 1.0, 1.5–2.0 g/kg 1080)

ID ref

Activity/effect

Formulation

Magnitude
of effect

Likelihood

Effect level

Uncertainty/approach to risk/comments

E-A32

Native fauna—birds (see E-A17)

As above

Minimal–
Major

Improbable–
Likely

A-F

As for aerial pellet application (E-A17)

E-A32

Native mammals—bats (see EA18)

As above

Major

Unlikely

E

As for aerial pellet application (E-A18)

E-A32

Native fauna—terrestrial
invertebrates (see E-A19)

As above

Minimal –
moderate

Very
unlikely

B-D

As for aerial pellet application (E-A19)

E-A32

Native herpetofauna—frogs and
lizards (see E-A20)

As above

Minimal–
Major

Very
unlikely

B-E

As for aerial pellet application (E-A20)

Coated Baits (0.2, 0.4, 0.8, 1.5 g/kg)
E-A33

Soil micro-organisms (see EA14)

As above

Minimal

Unlikely to
likely

C-D

As for aerial pellet application (E-A14)

E-A33

Native fauna—birds (see E-A17)

As above

Minimal–
Major

Improbable–
Likely

A-F

As for aerial pellet application (E-A17)

E-A33

Native mammals—bats (see EA18)

As above

Major

Unlikely

E

As for aerial pellet application (E-A18)

E-A33

Native fauna—terrestrial
invertebrates (see E-A19)

As above

Minimal–
moderate

Very
unlikely

B-D

As for aerial pellet application (E-A19)

E-A33

Native herpetofauna—frogs and
lizards (see E-A20)

As above

Minimal–
Major

Very
unlikely

B-E

As for aerial pellet application (E-A20)

Paste (0.6–0.8, 1.5 g/kg)
E-A36

Native and non-native birds (see
E-A17)

As above

Minimal–
Major

Improbable–
Likely

A-F

As for aerial pellet application (E-A17)

E-A36

Native mammals—bats (see EA18)

As above

Major

Unlikely

E

As for aerial pellet application (E-A18)

E-A36

Native fauna—terrestrial
invertebrates (see E-A19)

As above

Minimal–
moderate

Very
unlikely

B-D

As for aerial pellet application (E-A19)

E-A36

Native herpetofauna—frogs and
lizards (see E-A20)

As above

Minimal–
Major

Very
unlikely

B-E

As for aerial pellet application (E-A20)

Gel (50, 100 g/kg 1080) Hand-laying gel on vegetation

261

262

ID ref

Activity/effect

Formulation

Magnitude
of effect

Likelihood

Effect level

Uncertainty/approach to risk/comments

E-A39

Native birds (see E-A17)

As above

Minimal–
Major

Improbable–
Likely

A-F

As for aerial pellet application (E-A17)

E-A39

Native mammals (see E-A18)

As above

Major

Unlikely

E

As for aerial pellet application (E-A18)

E-A39

Native terrestrial invertebrates
(see E-A19)

As above

Minimal–
moderate

Very
unlikely

B-D

As for aerial pellet application (E-A19)

E-A39

Native herpetofauna (see E-A20)

As above

Minimal–
Major

Very
unlikely

B-E

As for aerial pellet application (E-A20)

Risks have been assessed as being one class less than for
the corresponding uncontained application. This is based
on information indicating that spillage from bait stations
does occur although quantitative data are very limited.

GROUND APPLICATION OF 1080— CONTAINED METHODS
Pellets (0.4–0.8, 1.0, 1.5–2.0 g/kg 1080)
E-A41

Birds

As above

Minimal–
Major

Highly
improbable–
Unlikely

A-E

E-A41

Native mammals

As above

Major

Improbable

D

E-A41

Native terrestrial invertebrates

As above

Minimal–
Moderate

Improbable

A-C

E-A41

Native herpetofauna

As above

Minimal–
Major

Improbable

A-D

Coated Baits (0.8, 1.5 g/kg)
E-A43

Birds (see E-A41)

As above

Minimal–
Major

Highly
improbable–
Unlikely

A-E

E-A43

Native mammals (see E-A41)

As above

Major

Improbable

D

E-A43

Native terrestrial invertebrates
(see E- A41)

As above

Minimal –
Moderate

Improbable

A-C

E-A43

Native herpetofauna (see E-A41)

As above

Minimal–
Major

Improbable

A-D

Paste (0.6–0.8, 1.5, 10 g/kg 1 080)

Risks have been assessed as being one class less than for
the corresponding uncontained application. This is based
on information indicating that spillage from bait stations
does occur although quantitative data are very limited.

ID ref

Activity/effect

Formulation

Magnitude
of effect

Likelihood

Effect level

Uncertainty/approach to risk/comments

E-A45

Birds (see E-A41)

As above

Minimal–
Major

Highly
improbable–
Unlikely

A-E

E-A45

Native mammals (see E- A41)

As above

Major

Improbable

D

Risks have been assessed as being one class less than for
the corresponding uncontained application. This is based
on information indicating that spillage from bait stations
does occur although quantitative data are very limited.

E-A45

Native terrestrial invertebrates
(see E- A41)

As above

Minimal–
Moderate

Improbable

A-C

E-A45

Native herpetofauna (see EA41)

As above

Minimal–
Major

Improbable

A-D

Gel (1.5 g/kg 1080)
E-A47

Birds (see E-A41)

As above

Minimal–
Major

Highly
improbable–
Unlikely

A-E

E-A47

Native mammals (see E- A41)

As above

Major

Improbable

D

E-A47

Native terrestrial invertebrates
(see E- A41)

As above

Minimal–
Moderate

Improbable

A-C

E-A47

Native herpetofauna (see EA41)

As above

Minimal–
Major

Improbable

A-D

Minor

Unlikely

C

Risks have been assessed as being one class less than for
the corresponding uncontained application. This is based
on information indicating that spillage from bait stations
does occur although quantitative data are very limited.

INDIRECT (SECONDARY) EXPOSURE—ALL APPLICATIONS
Disposal/post-application
E-A50

Soil organisms, Groundwater

Pellets (all concentrations);
Paste (all concentrations);
Gels (all concentrations);
Stock Solution.

Effects will be localised and reversible and will not persist
over time
Effects not well known and understood
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Table 10.2: Summary of significant adverse effects on the environment: ‘Without 1080’: Cyanide
ID ref

Activity/effect

Formulation

Magnitude
of effect

Likelihood

Effect level

Uncertainty/approach to risk/comments

Minimal–
Moderate

Improbable

A-C

Effects localised.

TRANSPORTATION FROM FACTORY TO APPLICATION SITE
E-CN-A11

Accident during transportation
of packaged goods by road
from the manufacturing site to
the application site leading to
spillage into waterway, or
spillage during repackaging.

Feratox Pellets;
Encapsulated Paste,
Paste.

Effects at population level probably reversible.
Magnitude of effects dependent on amount spilled.
Effects well known and understood.

FERATOX PELLETS (500 g/kg)
E-CN-A12

Soil organisms

Feratox Pellets (500 g/kg)

Minimal

Likely

D

E-CN-A15

All contained application
methods:

Feratox Pellets (500 g/kg)

Majormassive

Likely

F

Effects localised.
Effects at population level reversible.

Fauna

Range of likelihood of effects dependent on species’ potential
exposure including attraction to bait, although monitoring data
are lacking on everything except weka.
Potential exposure is not well known, so the Agency has
based their assessment of magnitude of effects on weka.
Magnitude of effects is dependent on species local population
density and national rarity.
Significant uncertainty about the size of the effect

ENCAPSULATED AND NON-ENCAPSULATED PASTES
Contained application methods:
E-CN- A16

Soil organisms

Encapsulated Paste and
Non-Encapsulated Paste
(500 g/kg)

Minimal

Likely

D

E-CN- A17

Fauna

As above

Minor

Unlikely

D

As for pellets (E-CN-A12)

Effects on populations localised.
Likelihood of effects not well known and understood

Uncontained application methods:
E-CN-A18

Soil organisms

As above

Minimal

Likely

D

As for pellets (E-CN-A12)

ID ref

Activity/effect

Formulation

Magnitude
of effect

Likelihood

Effect level

E-CN-A20,
E-CN-A21

Fauna (birds and bats)

As above

Minor

Very
unlikely to
Unlikely

C-D

Uncertainty/approach to risk/comments
Effects on populations localised (birds) or not expected (bats).
Likelihood of effects not well known and understood

Table 10.3: Summary of significant adverse on the environment: ‘Without 1080’: Traps
ID

Activity/Effect

Formulation

Magnitude
of effect

Likelihood
of
occurrence

Level of
risk

Uncertainty/approach to risk/comments

E-TR-A1

Native birds—weka

Leg-hold traps

Moderate

Likely

E

Monitoring data have shown large numbers of weka have
been caught in traps.

Kill traps

The significance on populations and of new controls on the
use of traps is not well known and understood.
E-TR-A2

Native birds—kiwi

Leg-hold traps

Minor

Unlikely

D

Kill traps

Monitoring data have shown large numbers of weka have
been caught in traps.
The significance on populations and of new controls on the
use of traps is not well known and understood.

E-TR-A3

Native birds—other

Leg-hold traps
Kill traps

Minimal

Unlikely

C

Little research has been performed. There is uncertainty
about this conclusion.
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10.5 Summary of the assessment of risks, costs and benefits

10.5.2 Summary of significant beneficial effects on the environment:
with 1080
The beneficial effects on native flora and fauna from the use of 1080 are
very significant and there is little uncertainty about their realisation. The
benefits of cyanide/trapping are lesser due to inability to treat large areas
of inhospitable terrain and the fact that cyanide baits are not intended for
management of pest species other than possums.
These effects are assessed in section 7.5.1 (Table 7.17).
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Table 10.4: Summary of significant beneficial effects on the environment: ‘With 1080’
Appl.
ID

Effect

Magnitude of effect

Likelihood of
occurrence

Level of
benefit

Uncertainty/Approach to Risk/Comment

Benefits to native flora species and ecosystem level effects
Reduction in populations of pest species use attributable to 1080 use through targeted kill, integrated pest management or by-kill.
Browsing/grazing animals that feed on native plant species include: possums, wallabies, ungulates (eg, deer and goats), rats, rabbits, and hares. They damage the vegetation canopy and
under-storey, browsing on seedlings, leaves, flowers, fruits and new growth.
Possums, rodents, cats and mustelids (stoats, weasels and ferrets) also prey on native species (birds, lizards, invertebrates) that have important relationships with native flora eg, aid in seed
dispersal, fertilisation, and other symbiotic, or mutualistic relationships.
E-B1

Protection of vulnerable plant species from
browsing by pest species and resulting
biodiversity benefits

Massive

Very likely

F

The effects on vegetation will be as widespread as the treatment. For
rare species, favoured by possums, there are very likely to be effects at
the population level or species level.
Effects will be reversible, particularly if the area of land treated is not
large, and pest resurgence is not continuously addressed.
The relationship between 1080 treatment and vegetation response is
complex and not fully understood. Uncertainty is therefore great.

E-B2

Protection of native ecosystem health and
habitat values

Major

Extremely
likely

F

Pest species have major impact on ecosystem health which can be
addressed through the use of 1080, which as a broad-spectrum acute
toxicant appears to be an effective tool for multiple species pest control
achieving significant reductions in pest population through both primary
and secondary poisoning. There are benefits to ecosystems from
removal of browsing pressure through the use of 1080 over large areas
which would otherwise be inaccessible.
Effects will be reversible, particularly if the area of land treated is not
large, and pest resurgence is not continuously addressed.
The relationship between 1080 treatment and ecosystem responses is
complex and not fully understood. Uncertainty is therefore great.

E-B3

Capacity to create and maintain predator-free
offshore islands

Major

Likely

D

This is essentially a sub-set of E-B2 and is considered there.
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Appl.
ID

Effect

Magnitude of effect

Likelihood of
occurrence

Level of
benefit

Uncertainty/Approach to Risk/Comment

Benefits to native animal species (eg, birds, bats, invertebrates, freshwater vertebrates, herpetofauna)
Benefits to native birds from a reduction in populations of predators and competitors attributable to 1080 use through targeted kill, integrated pest management or by-kill.
Predators of native species include: possums, rodents, cats and mustelids (eg, stoats and ferrets). These species also prey on native birds species that have important ecological
relationships with native plants including seed dispersion, fertilisation, and other symbiotic, or mutualistic relationships.
Browsing/grazing animals feed on native plant species and include: possums, wallabies, ungulates (deer and goats), rats, mice, rabbits, hares, wasps and pigs. These animals diminish
native fauna habitat values and forest ecosystem functionality as a whole. The combined effect of multiple pest species means conservation impacts are increased and pest management
operations require complex planning to achieve desired outcomes.
E-B4

Reduced predation of mohua (yellowhead),
kakariki (orange fronted parakeets) and
Southern New Zealand dotterel

Massive

Extremely likely

F

Given the small local populations of mohua, kakariki and Southern NZ
dotterel, the benefits of 1080 treatment will be massive.
Effects will be reversible, particularly if the area of land treated is
insufficiently large, and pest resurgence is not continuously addressed.
There is some uncertainty as to whether the benefits will be realised if
timing of control in relation to pest irruptions, predator-prey interactions
and timing of breeding in non-target species is not well managed.

E-B5

Reduced predation of native birds, particularly
threatened species (excluding mohua, kakariki
and Southern New Zealand dotterel)

Major

Likely to
extremely
Likely

F

Likelihood and magnitude of benefit for threatened species will be
greater than for more common species due to the vulnerability of small,
potentially isolated populations.
Effects will be reversible, particularly if the area of land treated is
insufficiently large, and pest resurgence is not continuously addressed.
There is some uncertainty as to whether the benefits will be realised if
timing of control in relation to pest irruptions, predator-prey interactions
and timing of breeding in non-target species is not well managed.

E-B6

Reduced competition for food supply and some
habitat resources for native birds particularly
threatened species

Major

Very Likely

E

There is some evidence that competition for food may result in birds not
obtaining sufficient nutrition to reach reproductive condition and/or not
being able to adequately feed their young. This could have major
consequences for long-term population survival at a local level, and for
rare species population survival may have impact on species survival.
Effects will be reversible, particularly if the area of land treated is
insufficiently large, and pest resurgence is not continuously addressed.
There is little information on monitoring of flowers and fruit for which
pests and native birds may compete. Therefore there is uncertainty in
these conclusions.

Appl.
ID

Effect

Magnitude of effect

Likelihood of
occurrence

Level of
benefit

Uncertainty/Approach to Risk/Comment

Benefits to native bats from a reduction in populations of predators and competitors attributable to pest control through targeted kill, integrated pest management or by-kill
E-B7

Reduced predation of, and competition for food
supply for native short-tailed and long-tailed bats

Major

Likely

F

Likelihood and magnitude of benefit for these species will be due to the
vulnerability of small, potentially isolated populations.
Effects will be reversible, particularly if the area of land treated is
insufficiently large, and pest resurgence is not continuously addressed.
There is uncertainty in this conclusion since although monitoring has
shown no effects on bats in areas treated with 1080, further information
on bat population demography is needed in order to fully assess this
risk. In addition, benefits from reduced predation and reduced
competition for food are likely, but have not been explicitly examined.

Benefits to native herpetofauna species from a reduction in populations of predators and competitors attributable to pest control through targeted kill, integrated pest
management or by-kill using 1080
E-B8

Reduced predation of and competition for food
supply for herpetofauna (including native lizards,
skinks and frog)

Moderate

Unlikely–Likely

E

As threatened species benefits of protection are rated more highly.

E-B9

Protection of native invertebrates (particularly
threatened species) from predation and reduced
competition for food.

Minor

Likely

E

There is uncertainty in this conclusion since, although native
invertebrates have been observed feeding on 1080 baits, significant
effects on their populations have not been determined. However,
studies on invertebrate populations are complicated by the specificity of
collection methods and low power to detect effects. Nevertheless many
pests targeted by 1080 are known to feed on invertebrates, so a benefit
that is at least minor is considered likely.

EB10

Protection of Powelliphanta land snails from
predation

Major

Very likely

E

Studies on Powelliphanta species have shown population increases
following 1080 treatment. Given the rarity of these snails, such
increases may have a major impact.

There is uncertainty in this conclusion since although monitoring has
shown no effects on herpetofauna in areas treated with 1080, little
monitoring has been performed.

There is little uncertainty around this conclusion.
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10.5.3 Summary of adverse health risks from 1080 and from cyanide
In summary, the levels of adverse health risk from 1080 and from cyanide
are similar. There are two significant differences, however.
•

The adverse health risks associated with sub-chronic occupational
exposure to 1080 are greater than for cyanide. The major adverse effects
on human health of 1080 may be reproductive effects (reduced fertility)
and target organ toxic effects on the heart for people manufacturing baits
and spraying and loading baits for aerial operations. However, a degree
of uncertainty exists around these effects.

•

In respect to acute toxicity, cyanide baits are more toxic than 1080 baits,
but given the degree of control in place, and that ground laying of
cyanide is likely to result in better control of the distribution, the acute
health risks for the general public were assessed as essentially the same.

The other aspect of 1080 that impacts on the level of adverse effect, and on
the amount of caution that the Authority may choose to apply in evaluating
these effects, is that these sub-chronic effects from 1080 are probably
irreversible.
These effects have been assessed in section 7.3.2 (Tables 7.8, 7.9, 7.10).
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Table 10.5: Summary of significant adverse effects on human health and safety: ‘With 1080’
Notes
•
Only those effects assessed as being level C or greater have been included in this table.
•
Beneficial effects ‘with 1080’: no significant beneficial effects on human health were identified.
Activity

Formulation

Magnitude
of effect

Likelihood

Effect
level

Uncertainty/approach to risk/comments

Moderate

Unlikely

E

Exposure is involuntary

MANUFACTURE Preparation of 1080 products
Occupational hazard
Preparation of stock solution + all
pellets, pastes and gels

Technical grade active +
stock solution 200 g/L

The effect will not persist over time, nor will it spread
geographically
Acute effects are reversible, chronic effects probably
irreversible
The effect is known in animals, but the effect on human health
is not well known and understood with respect to sub-chronic
effects

APPLICATION OF 1080: AERIAL
OCCUPATIONAL EXPOSURE
Emptying of 1080 pellets from bags at
operation site

Pellet formulations (0.4–0.8,
1.5–2.0 g/kg)

Moderate

Unlikely

E

The effect will not persist over time, nor will it spread
geographically

Pellets arrive at site pre-prepared, and
bags of pellets are loaded directly into
hopper
Stock solution diluted from 200 g/L to
100 g/L (at application site). Uncoated
baits (mostly carrots but grain also used)
are diced and coated with diluted stock
solution. Coated Baits are loaded into
hopper.

Exposure is involuntary

Acute effects are reversible, chronic effects probably
irreversible
Stock solution (200 g/L)
and coated baits

Moderate

Unlikely

E

The effect is known in animals, but the effect on human health
is not well known and understood with respect to sub-chronic
effects
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Activity

Formulation

Magnitude
of effect

Likelihood

Effect
level

Coated baits

Moderate

Highly
Improbable

C

Uncertainty/approach to risk/comments

PUBLIC EXPOSURE
Direct contact through touching bait

Exposure is voluntary
The effect will not persist over time, nor will it spread
geographically
Acute effects are reversible, chronic effects probably
irreversible

APPLICATION OF 1080: GROUND
Occupational exposure
Hand-laying: sown directly onto the
ground or with a mechanical spreader,
on vegetation (gel), on tin lids,
cardboard squares and spits (paste)

All coated baits, paste and
gel

Minor

Very
unlikely

C

Exposure is involuntary
The effect will not persist over time, nor will it spread
geographically
Acute effects are reversible, chronic effects probably
irreversible

Contained: Bait station, bait bags
(paste)

The effect is known in animals, but the effect on human health
is not well known and understood with respect to sub-chronic
effects

All pellets may be used in ground
operations. There is no specific
preparation required for pellets prior to
application.
PUBLIC EXPOSURE
Direct contact with 1080 baits
All uncontained application methods

All formulations

Moderate

Improbable

C

Exposure is voluntary
The effect will not persist over time, nor will it spread
geographically
Acute effects are reversible, chronic effects probably
irreversible

Activity

Formulation

Magnitude
of effect

Likelihood

Effect
level

All formulations

Minor

Very
unlikely

C

Uncertainty/approach to risk/comments

DISPOSAL OF 1080 WASTE
Occupational Exposure
Wash down of application equipment
and personal protective equipment;
disposal of 1080 waste at the application
site and to the landfill

Exposure is involuntary
The effect will not persist over time, nor will it spread
geographically
Acute effects are reversible, chronic effects probably
irreversible
The effect is known in animals, but the effect on human health
is not well known and understood with respect to sub-chronic
effects
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Table 10.6: Summary of significant adverse effects on human health and safety: ‘Without 1080’: Cyanide
Activity/risk

Formulation

Magnitude
of effect

Likelihood

Effect
level

Active Cyanide Ingredient in
granular form, in 50 kg steel
drums

Major/
massive

Highly
improbable

C/D

Uncertainty/approach to risk/comments

TRANSPORT TO MANUFACTURING SITE
Transport operators

Exposure is involuntary
The effect will not persist over time, nor will it
spread geographically
The effect is reversible
The effect is known and understood

MANUFACTURE
Preparation of cyanide products
Factory workers

Feratox pellets (475 g/kg):
manufactured at Connovations
(Auckland)

Ingestion
Major

Exposure is involuntary
Highly
improbable

C

Major

Highly
improbable

C

Major

Improbable

D

Inhalation

The effect will not persist over time, nor will it
spread geographically
The effect is reversible
The effect is known and understood

Disposal/off-site discharges (normal
manufacturing process)
The transport operator or waste disposal
contractor
Human exposure through solid waste
disposal by specialist waste contractor

Active formula, all formulations
(Feratox pellets, sodium
cyanide paste, encapsulated
paste)

Exposure is involuntary
The effect will not persist over time, nor will it
spread geographically
The effect is reversible
The effect is known and understood

Activity/risk

Formulation

Magnitude
of effect

Active formula, all formulations
(Feratox pellets, sodium
cyanide paste, encapsulated
paste)

Ingestion

Likelihood

Effect
level

Uncertainty/approach to risk/comments

Site spills (abnormal event)
Factory workers
Human exposure through accidental spill at
the manufacturing site

Major

Exposure is involuntary
Highly
improbable

C

Highly
improbable

C

Inhalation
Major

The effect will not persist over time, nor will it
spread geographically
The effect is reversible
The effect is known and understood

TRANSPORT FROM FACTORY TO
APPLICATION SITE
Transportation of packaged goods by road
from the manufacturing site to the
application site

All formulations: Feratox
pellets, sodium cyanide paste,
encapsulated paste

Exposure is involuntary
Major

Highly
Improbable

C

The effect will not persist over time, nor will it
spread geographically
The effect is reversible
The effect is known and understood

APPLICATION OF CYANIDE: GROUND
Occupational Exposure
Placement of ready-made paper bait bags
containing pellets or paste, in bait stations or
on natural features
Placement of pellets in bait stations
(includes mixing)

Feratox Pellets: Potassium
Cyanide (475 g/kg)
Cyanara Ferapasteencapsulated Potassium
Cyanide (500 g/kg)
Sodium Cyanide Paste: nonencapsulated (500 g/kg)

Ingestion
Major
Inhalation
Major

Highly
improbable
Highly
improbable

C
C

Exposure is involuntary
The effect will not persist over time, nor will it
spread geographically
The effect is reversible
The effect is known and understood
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Activity/risk

Formulation

Magnitude
of effect

Likelihood

Effect
level

Uncertainty/approach to risk/comments

Paste formulations only

Major or
massive due
to deaths

Highly
improbable

C/D

Exposure is voluntary

Public Exposure
Public exposure through uncontained
application: applied to natural features

Cyanara Ferapasteencapsulated Potassium
Cyanide (500 g/kg)

The effect will not persist over time, nor will it
spread geographically
The effect is reversible

Sodium Cyanide Paste: nonencapsulated (500 g/kg)

The effect is known and understood

OCCUPATIONAL EXPOSURE
DISPOSAL OF CYANIDE WASTE
Ingestion or inhalation through occupational
exposure

All formulations of cyanide
pellets (feratox); and pastes
(cyanara ferapaste and sodium
cyanide paste)

Ingestion
Moderate

Trapping: None of the adverse effects assessed was considered significant.

D

Very
unlikely?

D/E

Inhalation
Moderate

Note: Adverse effects ‘without 1080’

Exposure is involuntary
Very unlikely

The effect will not persist over time, nor will it
spread geographically
The effect is reversible
The effect is known and understood

10.5 Summary of the assessment of risks, costs and benefits

10.5.4 Summary of adverse and beneficial effects on the relationship of
Māori to the environment
Overall consultees and submitters expressed their desire to be more
involved in the regional management of pest control generally, and in
regard to the use and management of 1080 in particular. This included
better co-management, consultation, shared decision making and
communication at a regional level required between users and iwi/Māori.
In addition, iwi/Māori were extremely concerned about the lack of
research or monitoring, particularly with regard to issues of significance to
them, requesting involvement in setting research priorities and active
participation in such research.
Frustration was expressed about the overall lack of value or recognition
given to mātauranga and tikanga Māori when considering pest
management strategies. As kaitiaki, iwi/Māori have a responsibility to be
actively involved in the management of pest species and should be given
real opportunity to participate in control programmes. This included the
recognition that iwi and hapū operate within their own tribal regions, and
there should be flexibility in the system to enable a region-specific
approach to pest management.
Compounding these issues is the tension between different pieces of
legislation and their impact on the ability of iwi/Māori to be involved. For
example the Conservation Act 1987 has a ‘give effect to’ clause for Treaty
of Waitangi issues, but when dealing with regional authorities to apply
1080 aerially authorities are required only to ‘have regard for’ Treaty
issues under the Resource Management Act 1991. This makes the
application of consistent controls aimed at minimising risks to outcomes of
significance to Māori very difficult in terms of compliance and
enforcement.
With regard to benefits, iwi/Māori organisations recognised the benefits to
native and valued species from effective pest management strategies. In
addition a number of submitters noted the economic value of the continued
use of 1080 (particularly aerially) for the agricultural and forestry sector,
of which iwi/Māori are a significant part.
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Table 10.7: Significant adverse effects on the relationship of Māori to the environment
Description

Magnitude

Tikanga and Mātauranga Māori

With 1080
Moderate

Likelihood

Effect
level

Likely

E

Uncertainty/approach to risk/comments

Net effect

Limited research or information available

Section
reference
7.3.3

Exposure is involuntary
The effect may persist over time

Kaitiakitanga role

With 1080
Moderate

Exposure is involuntary
Likely

E

Highly
improbable

A

Without 1080
Minor
Taha Hauora

With 1080

(Māori health and wellbeing)

Moderate

D

7.3.3

Effects localised and not likely to persist over time
Effects potentially reversible though not well known or
understood

Exposure is involuntary
Very unlikely

E

7.3.3

Effects localised and not likely to persist over time
Effects potentially reversible though not well known or
understood

Taha Ōhanga

With 1080

(Economic development potential of Māori)

Minimal

Exposure is involuntary
ImprobablE

A

Effects localised and not likely to persist over time
Effects potentially reversible though not well known or
understood

7.3.3

Table 10.8: Significant beneficial effects on the relationship of Māori to the environment
Description
Kaitiakitanga

Magnitude

Likelihood

Effect
level

With 1080

Extremely
likely

F

Major

Uncertainty/approach to risk/comments

Net effect

Section
reference

F

7.5.3

Without 1080
Moderate
Taha Ōhanga

With 1080
Moderate

Very likely
Very likely

F

7.5.3
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10.5.5 Summary of adverse and beneficial effects on society and
communities
The Agency has assessed three significant adverse effects and two
significant beneficial effects on society and communities. Two of these
effects counterbalance each other—concerns about perceptions of native
ecosystem degradation—as equivalent concerns are felt about the two
scenarios of ‘with 1080’ and ‘without 1080’. The one remaining beneficial
effect is reduced stress to farming communities (assessed as D–E). Of the
adverse effects, only two are considered significant: the loss of opportunity
to hunt due to reduced deer populations (assessed as C), and concern for
the welfare of non-target animals exposed to vertebrate pest control
methods (assessed as B–C).
The Agency concludes that the adverse effects on society and communities
are closely balanced by the beneficial effects. In reaching this conclusion
the Agency notes that the primary beneficial effects accrue to farmers,
while the primary adverse effects accrue to hunters and the community at
large.
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Table 10.9: Summary of significant adverse effects on society and communities
Description

Magnitude

Likelihood

Effect
level

Uncertainty/approach to risk/comments

Moderate

Unlikely

E

Exposure is involuntary

Major

Unlikely

F

The effect will persist over time, will spread geographically

Net
effect

Section
of
report

E

7.3.5.13

C

7.3.5.1

B–C

7.3.5.9

Society and communities
Concern over perceptions of ecosystem
degradation

With 1080

See also beneficial effects 7.5.5.2

The effect is reversible
The effect is not known or understood
Anxiety resulting from disagreement between
hunting community and government/ pest
control agencies regarding appropriate pest
control target/non-target species

With 1080
Moderate

Very
unlikely

D

The net effect of the difference between the ‘with 1080’ and ‘without
1080’ scenarios is estimated as C
Exposure is involuntary

Without 1080

The effect is reversible

Minimal

B
Very
unlikely

Concern for welfare of non-target animals
exposed to vertebrate pest control methods

With 1080
Minor

Very
unlikely

C

The effect will persist over time

Without 1080
Minimal

Net effect of difference between the ‘with 1080’ and ‘without 1080’
scenarios is considered to be B–C
The effect is reversible

Highly
improbable

A

The effect is not known or understood
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Table 10.10: Summary of significant beneficial effects on society and communities
Description

Magnitude

Concern over perceptions of native ecosystem
degradation

With 1080

Reduced stress to farming communities from
removal or reduction in Tb risk and associated
threat to farm productivity

Likelihood

Effect
level

Moderate

Unlikely

E

Major

Unlikely

F

Unlikely

D

Likely

E

Net effect

See also adverse effects 7.3.5.13

With 1080
Minor

Uncertainty/approach to risk/comments

This effect is counterbalanced by the adverse effect
of concern (see above)
Estimation of the effect is based on the loss of
environmental amenity, and thus measures as an
indirect social effect

Section of
report
7.5.5.2

E

7.5.5.5
D–E

10.5 Summary of the assessment of risks, costs and benefits

10.5.6 Summary of adverse and beneficial effects on the market
economy
There were no adverse effects on the market economy that were assessed
as being significant (Table 10.10). Three significant beneficial effects on
the market economy were assessed. Two of these are considered to be
subject to considerable uncertainty. The one remaining significant
beneficial effect is that of the reduced costs to farmers from disease and
vector control (assessed as D).
Therefore, the Agency concludes that the beneficial effects on the market
economy outweigh the adverse effects.
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Table 10.11: Summary of significant beneficial effects on the market economy
Description

Magnitude

Reduced costs to farmers from disease and vector control (net
effect of ‘with 1080’ as opposed to ‘without 1080’)

With 1080

Removal or relaxation of restrictions on livestock movements

Net benefit

Minimal

Minor
Reduced competition for grazing from pests

Likelihood

Effect
level

Moderate

Net
effect

Net benefit considered to be significant
Likely

D

Unlikely

D

Very
unlikely

C

D
7.5.6.5
D
Considerable uncertainty

D

Section
of
report
7.5.6.4

Estimates crude and subject to considerable variability

Net benefit
Minor

Uncertainty/approach to risk comments

7.5.6.6
C

11

Conclusion and Recommendations

11.1

Conclusions
In summary, the Agency concludes that:
1

The benefits of the availability and use of 1080 on the environment
outweigh the adverse effects. Although individual non-target
organisms are killed by 1080, the reduction in numbers of pest species
is such that populations of non-target species benefit overall.
Equivalent benefits are not seen from the alternative cyanide and
trapping scenario.

2

The levels of adverse health risks from 1080 and from cyanide are
similar.

3

Where iwi/Māori groups are integrally involved in its use and
management the beneficial effects on the relationship of Māori to the
environment outweigh the adverse effects.

4

The beneficial effects of the availability and use of 1080 on society and
communities are closely balanced by the adverse effects.

5

The beneficial effects of the availability and use of 1080 on the market
economy from the use of 1080 outweigh the adverse effects.

The Agency notes that the Committee may wish to take particular account
of the materiality of the uncertainties in section 4.2 of this report and the
Recommendations listed below, in making its decision as to whether the
beneficial effects of 1080 outweigh the adverse effects.
The Agency notes that some of the adverse effects associated with the use
of 1080 can be addressed through the recommendations listed below, while
others may require further investigation and discussion to determine
appropriate management options if the application is approved.

11.2

Recommendations
A summary of the recommended controls to manage the risks associated
with the continued use of 1080 is in the table below. These
recommendations build on the existing controls assigned to substances
containing 1080 when they were transferred to the HSNO Act framework.
A fuller discussion of the rationale for the proposed additional controls is
in the relevant section of the E&R Report.

Section of
E&R Report

Issue

Agency recommendations

Appendix B

Toxicity hazard classification

Toxicity of 1080

The substance “Gel containing 1.5 g/kg sodium
fluoroacetate” is currently classified as a contact
sensitiser (6.5B) based on a component present in
the formulation. This component is present at a
very low concentration and the Agency
recommends this classification should be removed.

The 6.5B classification should be
removed from the substance
“Gel containing 1.5 g/kg sodium
fluoroacetate”.
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11.2 Recommendations

Section of
E&R Report

Issue

Agency recommendations

Appendix C

Ecotoxicity hazard classifications

Environmental
fate and
ecotoxicity of
1080

The Agency agrees with the applicants’
classifications for 1080 technical grade active, but
disagrees with the applicants on several of the
classifications of substances containing 1080.

The Agency’s classifications
should be adopted where there
are differences between the
applicants’ classifications and
the Agency’s classifications.

Appendix N

Change to substance approval - peanut- and
fruit-based paste
The current approval for “Paste containing 1.5 g/kg
sodium fluoroacetate” covers both peanut-based
pastes and fruit-based paste approved for use in
ground-based application.

Exposure and
risk
assessment:
non-target
species

Testing has shown that peanut is more attractive to
native bats than some of the other types of bait and
current practice is that peanut-based paste is used
only in bait stations.

Application of the peanut-based
pastes should be restricted to
use in contained ground-based
application only.
Further discussion should be
held with interested parties on
how best this could be achieved.

It is proposed that a control be added to restrict the
peanut-based paste for use in contained groundbased application (effectively restricting use to bait
stations, as is already current practice).
This could be achieved by splitting the substances
covered by the current approval for “Paste
containing 1.5 g/kg sodium fluoroacetate” into two
separate approvals covering peanut-based pastes
and apple-based pastes and applying the
restriction of use in contained ground-based
application only to the peanut-based paste.
Alternatively the control could be applied to the
current approval covering both peanut-based
pastes and apple-based pastes.
Appendix N

Bait specifications

Exposure and
risk
assessment:
non-target
species

The Agency notes that there is ongoing research
into feasible alternatives and bait design and
specifications (eg, palatability, attractiveness, use
of repellents) so that impact on non-target species
is minimised.

Appendix N

Managing formulation changes

Exposure and
risk
assessment:
non-target
species

Changes in formulations may increase the risk to
non-target species, even though there are no
changes to the hazard classifications. In order to
ensure that there is a full assessment of the impact
on and risks to non-target species, the Agency
recommends that changes to formulations of
existing substances and new formulations be
notified to ERMA New Zealand so that any
changes to the risk profile of substances be
tracked and managed.

7.2.3, 7.3.3

Māori participation in control programmes

Identification
and
assessment of
adverse
effects on the
relationship of
Maori to the
environment

Iwi/Māori noted the general lack of good
consultation where iwi/Māori are given the
opportunity to discuss with the applicants, options
for minimising, mitigating or remedying any
potential adverse effects, particularly in relation to
aerial 1080 operations.

Changes to formulations of
existing approved substances
and new formulations should be
notified to ERMA New Zealand to
ensure that any risks arising from
a change in formulation are
managed.

There should be a requirement to
consult and actively involve
iwi/Māori in the management of
pest species.

As kaitiaki, iwi/Māori have a responsibility to be
actively involved in the management of pest
species and should be given a real opportunity to
participate in control programmes.

8.2.3

Navigational guidance systems

Navigational
guidance for
aerial
application

The use of a navigational guidance system is not
currently required under HSNO, but it is required in
the following circumstances:
•
Where a permission from MoH is required;
•
Where the operation is carried out as a
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The applicants should continue
their research into alternative
pest control methods and
improving bait specifications to
minimise impact on non-target
species.

A control should be added to
require the use of a navigational
guidance system to ensure that
application is within the defined
areas and pre-application
boundary flight checks should be
carried out to confirm points of
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11.2 Recommendations

Section of
E&R Report

Issue

•

Appendix R
Proposed
controls

Appendix R
Proposed
controls

permitted activity in the Wellington or Taranaki
Region or Tasman District; or
Where the operation is carried out as a
discretionary activity under the RMA and the
region where the operation is to take place
prescribes that a navigational system must be
used.

Additional controls on 1080 technical grade
active
Additional controls relating to the provision of
information on impurities in the 1080 technical
grade active and restricting its use to research and
development and as a component in the
manufacture of products currently apply. These
controls should be retained.
Additional controls on substances containing
1080
A number of controls additional to those prescribed
by regulation currently apply to substances
containing 1080. These controls, relating to the
following areas, should be retained.
•
Packaging of substances for sale for
vertebrate pest control.
•
Restrictions on supply and acquisition of
substances.
•
Licence required for possession of
substances.
•
Restriction on aerial application of certain
substances.
•
Requirements for aircraft carrying out aerial
application.
•
Lost, spilt, or unintended application of
substances.
•
Unauthorised persons to stay clear of
application area of substances.
•
Schedule 8 of the Hazardous Substances
(Dangerous Goods and Scheduled Toxic
Substances) Transfer Notice 2004
(Supplement to the New Zealand Gazette
Issue 35, 26 March 2004, p 767), as
amended.

Appendix R

Limiting exposure to ecotoxic substances

Proposed
controls

The HSNO regulations provide for the setting of
environmental exposure limits (EELs) to limit
exposure of the environment to ecotoxic
substances.
No EELs are proposed for 1080 or substances
containing 1080 at this time, either through
applying the default EEL, adopting an established
EEL or calculating an Eel from an assessment of
available ecotoxicological data.

Agency recommendations
take for water supplies.

Additional controls relating to
information requirements and
limitation of use of sodium
fluoroacetate (1080) specified in
the Hazardous Substances
(Chemicals) Transfer Notice
2006 are retained.

Additional controls prescribed in
the Hazardous Substances
(Sodium Fluoroacetate) Transfer
Notice 2005 (New Zealand
Gazette Issue 92, 17 June 2005)
(as amended) to substances
containing 1080 should be
retained.

No EELs are set for sodium
fluoroacetate (1080) or
substances containing 1080 at
this time
The default EEL prescribed by
regulation is deleted.

Evaluation and Review Report: Reassessment of 1080 (HRE05002)

287

11.2 Recommendations

Appendix R

Limiting exposure to toxic substances

Proposed
controls

The following ADE is set for 1080 and substances
containing 1080:
ADE = 0.02 μg 1080/kg bw/day
The following PDE values are set for 1080 and
substances containing 1080:
PDEFOOD = 0.006 μg 1080/kg bw/day;
PDEDRINKING WATER = 0.010 μg 1080/kg bw/day;
PDEINHALATION = 0.002 μg 1080/kg bw/day; and
PDEDERMAL = 0.002 μg 1080/kg bw/day
The following TEL value is set for 1080 and
substances containing 1080:
TELwater= 3.5 μg 1080/litre

Appendix R

Controlling exposure in places of work

Proposed
controls

The following Workplace exposure standard (WES)
is set for 1080: [Department of Labour, 2002]
Sodium fluoroacetate (1080) (skin, bio)

The ADE, PDE and TEL values
as calculated should be adopted
for 1080 and substances
containing 1080:
ADE = 0.02 μg 1080/kg bw/day
PDEFOOD = 0.006 μg 1080/kg
bw/day;
PDEDRINKING WATER = 0.010 μg
1080/kg bw/day;
PDEINHALATION = 0.002 μg 1080/kg
bw/day;
PDEDERMAL = 0.002 μg 1080/kg
bw/day.
TELwater= 3.5 μg 1080/litre
The workplace exposure
3
standard value of 0.05 mg/m
(skin, bio) should be adopted for
1080 and substances containing
1080.

[CAS No: 62-74-8]
WES = 0.05 mg/m3
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