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Executive summary
This 13th annual report on 1080 use in Aotearoa New Zealand aims to make the use and
regulation of 1080 as transparent as possible. The report outlines the number, locations and
size of aerial 1080 operations by using the mandatory reports received from organisations
and operators involved.
Sodium fluoroacetate, or 1080, is classified as a vertebrate toxic agent (VTA). It’s a poison
used to control pests, such as possums, rats, stoats, and rabbits. These introduced species
disrupt forest ecosystems by preying on taonga bird species and foraging on native foliage,
flowers and fruit. Possums can transmit bovine tuberculosis (TB) to cattle and deer, which is
a concern for farmers.
Decades of 1080 use, research, and a reassessment in 2007, have demonstrated that 1080
is an effective method of pest control. It is tightly regulated under the Hazardous Substances
and New Organisms (HSNO) Act 1996, which sets the rules for the use of 1080.
This report focuses on the aerial use of 1080, which is the distribution of 1080 baits from a
helicopter travelling on a specific flight path, using a specialised bucket. 1080 is primarily
applied aerially on rough terrain that is difficult to access, or where ground control methods
cannot sufficiently reduce the number of predators in the area. The use of ground
applications of 1080 (for example, ground-based bait stations) are not in the scope of this
report.
This report also covers public health protection measures, consultation with iwi and hunting
groups, the outcome of some operations, and incidents and complaints.
This report summarises current and published research on 1080, including studies and
projects looking at potential alternatives to 1080, improvements on the use of 1080, and its
effect on pests and non-target species. This is an updated literature review from our previous
2018 report.
We, the EPA, would prefer that the use of VTAs and hazardous substances of these kinds
was not necessary. However, due to lack of other effective and affordable options, and the
destruction caused by pests to our environment, 1080 is our best management tool at this
point in time.

Aerial 1080 operations
There were 44 aerial 1080 operations in 2019, covering 918,000 hectares. The average
application rate for these operations was 3.3 g of 1080 per hectare for possum and rodent
control operations using cereal baits, and 3.6 g of 1080 per hectare for rabbit control using
carrot bait. This is significantly lower than the maximum allowable rate of 30 g of 1080 per
hectare.
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The operators carried out post-operational water monitoring for 17 of the 44 operations, and
took 120 samples. One of the 120 returned a positive result greater than the limit of 0.1
microgram per litre of water. They collected this sample following an operation in Otago, and
the result was 0.2 micrograms per litre, well below the maximum permitted level of 1080 in
water (3.5 micrograms per litre).1
Operators carried out 33 operations on public land after consulting with Māori groups,
neighbours, recreational and commercial hunting groups, and local communities that could
be affected. Plans changed in 20 of the operations as a result of the consultation; for
example, modification of the boundaries to exclude sensitive sites, or adding extra signage,
deer repellent, or fencing.

New and ongoing research projects
We encourage continuing research into sustainable pest eradication alternatives, including
sophisticated trapping technologies and other innovative approaches.
Sixteen new research projects were started in 2019 to investigate the efficacy of aerial 1080,
and alternatives to the use of 1080, among other topics. We summarised 53 projects in the
research section of this report. Most of these are ongoing projects, such as those that
monitor non-target species.
The Department of Conservation, Manaaki Whenua – Landcare Research, OSPRI, and Zero
Invasive Predators (ZIP) were among the organisations undertaking these research projects
in 2019. Some research was funded by the Crown-owned charitable company Predator Free
2050, as part of ongoing efforts to eradicate rats, stoats and possums from Aotearoa New
Zealand by 2050.
The manufacturer Orillion reported that research into repellents, palatability of bait, safety
measures and alternative toxins is ongoing.
Four studies were published in scientific journals during 2019 on the outcomes of 1080
operations for bird and pest species. One study on an alternative plant toxin was also
published.

Incidents and complaints
We received 38 incident notifications and complaints about aerial 1080 operations in 2019.
Twenty-five alleged some form of non-compliance with the HSNO Act, as summarised in the
latter part of this report. Of these, four incidents, relating to misapplication of bait outside the
permitted area, were non-compliant with the HSNO Act. The relevant public health unit
investigated two of those incidents which resulted in reconsidering the exclusion distances

1

6

Ministry of Health Drinking-water Standards for New Zealand 2005 (Revised 2018),
www.health.govt.nz/publication/drinking-water-standards-new-zealand-2005-revised-2018
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for future operations. We investigated the other two incidents which resulted in issuing advice
and formal warning letters.
We received and responded to 30 requests for 1080-related information under the Official
Information Act.
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Background
1080 continues to play an important role in protecting New Zealand’s native species.
1080 is the common name for the manufactured form of sodium fluoroacetate. It is used in
baits designed to be eaten by possums, rats, and other introduced pests. Most baits used in
aerial operations on public conservation land are cereal baits dyed green or blue to make
them unattractive to birds.
In 2007 the Environmental Risk Management Authority (the EPA’s predecessor) reassessed
the use of 1080 in New Zealand and consulted the public extensively. It found the benefits
outweighed the risks but tightened controls on its use, and added additional controls. The
EPA accepts that 1080 is the best pest management tool available at this time, but is keen to
see more research on alternative substances and methods given public concerns about 1080
use.
The 2007 reassessment requires a person who applies, or engages another person to apply
1080, to report on all aerial 1080 operations to us. Operators have up to six months to submit
their operational reports, which are published on our website.
Read the 1080 aerial operators’ reports.2
The 2007 reassessment also requires the EPA to collate the information provided in the
operation reports and produce an annual report on aerial 1080 operations completed during
the past calendar year. The EPA prepares this report to fulfil these obligations, and covers
the 2019 aerial 1080 operations and relevant research undertaken in 2019.
The next report will cover 2020 aerial 1080 operations. We encourage all researchers who
have undertaken research on 1080 in 2020 to contact us.

2

8

www.epa.govt.nz/resources-and-publications/1080-aerial-operators-reports
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Aerial pest control operations in 2019
In New Zealand, operators control pests such as possums, wallabies, rabbits, rats, and
stoats by applying poison on the ground or from the air. Ground-based operations may
include trapping, shooting, or placing poison in bait stations. These poisons, also called
vertebrate toxic agents (VTAs), may include 1080.
In remote or rugged land, aerial application of VTAs is more efficient and cost-effective than
ground-based operations.

How aerial 1080 is used for pest control
Organisations that manage large areas of land across New Zealand often use 1080 as part
of their pest management programmes to protect native species and to combat disease. The
individual aerial 1080 operations reported in these annual reports are usually part of an
ongoing, multi-year pest management programme. They are carefully designed to deliver a
positive conservation outcome for a particular area or to reduce TB in cattle to provide
assurance to farmers and markets as to the health and status of farm animals.
The timing of 1080 operations are dictated and adjusted according to information about the
population and dynamics of the target pests. In some situations, environmental conditions
(for example, the effect of a mast year, in which trees and other plants produce exceptionally
high amounts of seed) will significantly influence successive operational timings.
In some cases, operation managers may divide large areas of land into smaller operational
units and manage pests over time by rotating aerial 1080 operations around smaller units, as
required.
Table 1 shows treatment areas for different organisations from 2008 to 2019. Excluding
2014, 2016, 2017 and 2019, when the Department of Conservation intervened to address
high-risk predator populations, the area of land treated with aerial application of 1080 has
been relatively constant since 2008, when mandated reporting began.

1080 use in Aotearoa New Zealand 2019
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Table 1: Number of 1080 aerial applications per year and area treated by operators

Year

Total no.
of
operations

OSPRI/TBfree
(000 ha)

Department of
Conservation
(000 ha)

Regional
councils
(000 ha)

Others
(000 ha)

Total
area
(000 ha)

2008

75

425

107

5

27

564

2009

64

314

167

17

17

515

2010

45

254

171

5

9

439

2011

49

344

127

5

15

491

2012

48

279

136

5

12

432

2013

57

298

126

16

7

447

20143

58

307

645

12

2

966

2015

45

239

104

28

3

374

20162

36

427

619

0

5

1051

20172

50

362

512

2

2

877

2018

29

241

164

22

14

441

20192

44

200

691

3

24

918

Note: Figures are rounded to the nearest thousand hectares.

Commissioning organisations in 2019
The 918,091 hectares covered by aerial operations during 2019 were treated by the
Department of Conservation (75%), TBfree (22%), Greater Wellington Regional Council
(0.3%), and other organisations (2.7%).
There were 44 operations:


20 funded by the Department of Conservation



11 funded by TBfree



eight funded by private land owners



one funded by Greater Wellington Regional Council



one funded by Zero Invasive Predators Ltd

3

10

2014, 2016 and 2017 were mast years, and 2019 was a mega mast year.
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one funded by Port Blakely Limited



one funded by Timberlands Limited



one funded by New Zealand Forest Managers.

Department of Conservation
The Department of Conservation has a statutory function to manage approximately 8.6
million hectares of conservation land across Aotearoa. It uses both ground-based and aerial
applications of 1080 to:


improve the health of ecosystems by reducing the impact of browsing, competition, and
predation by possums, rats, and other introduced pests



protect threatened species from predators through direct control and secondary
poisoning4



control rabbits to meet its regional pest management commitments.

TBfree New Zealand (TBfree)
TBfree is the statutory management agency for the National Bovine Tuberculosis Pest
Management Plan. This plan gives effect to the Biosecurity (National Bovine Tuberculosis
Pest Management Plan) Order 1998.
TBfree is managed by OSPRI New Zealand Limited. OSPRI is a not-for-profit company and
manages two national programmes: National Animal Identification and Tracing (NAIT), and
TBfree.
TBfree aims to eradicate bovine tuberculosis (TB) from New Zealand by 2055. Key
milestones are cattle and deer being TB free by 2026, and possums by 2040.
The TBfree programme covers:


disease management



pest management



research, development and extension



corporate and contact centre support.

TBfree uses ground-based and aerial 1080 applications in its disease eradication strategy.

BioWorks, Greater Wellington Regional Council
BioWorks is a team in Greater Wellington Regional Council’s biosecurity department. It
operates throughout the Wellington region.

4

Secondary poisoning results when one organism comes into contact with or ingests another organism that has
poison in its system.
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It delivers services to control possums and other pests, which are serious threats to our
native biodiversity and economy.

Port Blakely Limited
Port Blakely is the New Zealand-registered division of the international Port Blakely
Company. It owns and manages forests in New Zealand. It grows, harvests, and replants
radiata pine and Douglas fir. Both are sold in New Zealand and to markets throughout Asia.
Port Blakely funded an aerial 1080 operation at the Waimate Forest to reduce the impact of
wallabies on the exotic tree planting programme.

Zero Invasive Predators Ltd (ZIP)
Zero Invasive Predators Ltd (ZIP) is a non-profit charitable research and development entity,
founded by the Department of Conservation and NEXT Foundation. ZIP was established to
pioneer a approach to predator control using a ‘remove and protect’ strategy to completely
eliminate rats, stoats and possums from large mainland areas, and protect those areas in
perpetuity from reinvasion.

Operators that applied 1080 aerially in 2019
Landcare Services Limited
Landcare Services is a privately owned company that has been operating since 2001. It
specialises in pest and weed control for the Canterbury region. Its services include
controlling aquatic weeds and targeting infestations of vertebrate pests.

Mainland Vector Contracting Limited
Mainland Vector Contracting is a privately owned pest control company that has been
operating since 2009. Based in the South Island, it is involved in many areas of pest control
including ground- and aerial-based pest control operations.

EcoFX Ltd
EcoFX was established in 1999 and provides pest management services. Its pest
management activities include ground- and aerial-based possum control, detection surveys,
feral animal surveys, plant pest surveys, rook control, pigeon control, rabbit control, and
urban pest management schemes for public and private clients.

Epro Ltd
Based in Taupō, Epro Ltd delivers landscape aerial- and ground-based pest control
programmes. Epro’s focus is on achieving outcomes for clients, and ensuring there is wider
engagement with the multiple stakeholders associated with each pest control programme.

12
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R & R Pest Control
R & R Pest control is a privately owned pest control company based in the Waitaki Valley
and has been operating since 2009. It is involved in both ground- and aerial-based pest
control operations.

Reporting after aerial 1080 operations
Anyone undertaking aerial 1080 applications must report the operation to the EPA, as soon
as reasonably practicable, but no later than six months after the operation. This is a
requirement of Additional Control 12 of the reassessment decision.5
All reports are available on the EPA website.6
Post-operational reporting must include the following information:


who undertook the operation and the reason(s) for conducting the operation



the 1080 formulations used and the application rates



the location and size of the area covered during the operation



monitoring information, including any water or species monitoring, if carried out with the
operation



an assessment of the operation’s outcomes



an overview of the communication activities (consultation and notification) and outcome



an overview of incidents and complaints related to the operation, and any actions
resulting from these



a detailed map of the operational area(s).

Rules for 1080 formulations and application rates
In New Zealand, a small amount of 1080 is mixed into a large volume of cereal or carrot bait
to attract the target pest species. There are rules to restrict the concentration of 1080 in the
bait, as well as the total amount of 1080 that can be applied per hectare.
The part of the bait pellet that is responsible for the toxic effect on the pest species is called
the active ingredient. In most 1080 bait pellets, the active ingredient (pure 1080) comprises
only 0.15 to 0.2 percent of the total weight of the bait.
The approved maximum amount of the active ingredient per hectare is 30 grams. This
equates to roughly two tablespoons of pure 1080, delivered in the form of bait pellets, across
a stretch of land roughly the size of a rugby field.

5

2007 ERMA Reassessment of Sodium Fluoroacetate (1080) and Formulated Substances Containing 1080,
https://www.epa.govt.nz/assets/FileAPI/hsno-ar/HRE05002/0b50924b52/HRE05002-Decision-FINAL2008.09.11.doc

6

https://www.epa.govt.nz/resources-and-publications/1080-aerial-operators-reports/
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Data from operations over a number of years demonstrates operators typically use much
less than this amount. In 2019, the application rates of 1080 formulated baits were
predominantly in the range of 1.5 to 6 grams of pure 1080 per hectare, which is roughly one
teaspoonful of 1080 across a rugby field. These rates were significantly below the maximum
approved rate of 30 g of 1080 per hectare set by the 2007 reassessment conditions.
All of the bait formulation and application rates used in 2019 operations were compliant with
the existing HSNO controls.

Bait application rates
In 2019, the average bait application rate for possum and rodent control operations was 2.1
kg of bait per hectare. Each kilogram of bait used in these operations contained between 1.5
and 2.0 g of 1080.
In 2019, the average bait application rate for rabbit control operations was 15.8 kg of carrot
bait per hectare. Each kilogram of bait used in these operations contained 0.2 g of 1080.

Total amount of 1080 per hectare
In 2019, the average 1080 application rates for:


possum and rodent control operations was 3.3 g of 1080 per hectare



rabbit control operations was 3.6 g of 1080 per hectare.

Operators use different baits to target dietary preference of pests
Thirty-nine of the 44 operations used cereal bait pellets containing between 1.5 and 2.0 g of
1080 per kg of bait. These operations were designed to control possums, rats, mice,
wallabies or stoats. Nine of these 39 operations used deer repellent in the baits.
The five other operations used carrot baits containing between 0.2 and 0.8 g of 1080 per kg
of bait to target rabbits.

Location of operations
The number of 1080 aerial drops, as well as the application rate of 1080 in each operational
area, is influenced by:


the purpose of the operation and target species



topography and land cover



distribution of native species at risk of local or national extinction



the distribution of farms infected with bovine TB.

In 2019, 1080 was aerially applied to 918,091 hectares of land. The average size of an
operation was 20,866 hectares.
The largest application covered just under 150,000 hectares, and the smallest was 80
hectares.

14
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The West Coast region had the largest area of treated land (231,413 hectares). The
Wellington region had the smallest area of treated land (2,745 hectares).
The reason for the larger treated areas in some regions is, in part, the differences in the
natural environment. For example, the West Coast has 37 percent coverage of native forest,
large tracts of which are inaccessible by vehicle. Aerial application of 1080 on the West
Coast is considered a key tool for possum and rodent control.
Table 2 shows the number of operations in each region during 2019.
Table 2: Number of aerial 1080 operations by region
Region
Canterbury

Number of aerial 1080 operations in 2019
11

Otago

7

West Coast

6

Southland

5

Manawatu-Whanganui

3

Waikato

3

Tasman

2

Bay of Plenty

2

Taranaki

2

Hawke’s Bay

1

Marlborough

1

Wellington

1

Figure 1 shows the total number of hectares per region treated aerially with 1080 in 2019 and
Figure 2 shows the locations of the treated areas and the operators.
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Figure 1: Total area (in hectares) per region covered by aerial applications of 1080 in 2019

Total Area (ha)

Total area (ha) / region
250000
225000
200000
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150000
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100000
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0
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73,647

63,463
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2745

9,089

Region
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Figure 2: A map of aerial 1080 operations in 2019 showing the locations and operators.
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Size of operations
Mast events occur occasionally in New Zealand forests, and produce bumper crops of beech
seed, tussock seed, or podocarp fruit.
Mega-mast events occur when different species synchronise and flower at once – for
example, the 2019 mega-mast was the result of many plants species, including beech and
podocarp forests, snow tussocks, harakeke and taramea flowering heavily throughout New
Zealand. The abundance of food leads to an explosion in the numbers of mice and rats that
feed on the seeds, which then leads to an increase in other predator populations that feed on
mice and rats, like stoats.
In 2014, 2016, 2017, and 2019, the Department of Conservation intervened to address highrisk predator populations during mast events.
The Department of Conservation and TBfree used aerial 1080 applications over the largest
land area in 2019. The Department of Conservation treated 691,088 hectares for possums or
rodents using aerial applications of 1080 (17 operations in the South Island, and three in the
North Island).
TBfree uses ground-based and aerial 1080 operations in its strategy for containing and
controlling possums. In 2019 TBfree treated 200,183 hectares of land using aerial
applications of 1080 (five operations in the South Island and six operations in the North
Island).
Table 3: Area treated by all operators in 2019
Operator

Area treated (ha)

Percentage of the total area
covered in 2019 (%)

Department of Conservation

691,088

75

TBfree

200,183

22

Greater Wellington Regional Council

2,745

0.3

Mainland Vector Contracting Limited

2,979

0.32

Landcare Services Limited

3,000

0.33

Zero Invasive Predators Ltd

12,000

1.33

Port Blakely Limited

1,149

0.16

Epro Ltd

3,890

0.45

EcoFx

956

0.1

R & R Pest Control

101

0.01

918,091ha

100

Total
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Protecting public health
Agencies with delegated power for 1080 permissions
The EPA has delegated the power to grant permissions to use some vertebrate toxic agents
(VTAs), including 1080, as explained below.


When some VTAs are used in a catchment area where water is used for human
consumption, or in any other area where there may be a risk to public health if the
substance is applied or used, the power to grant permissions is delegated to Medical
Officers of Health and Health Protection Officers. They are employed in public health
units in district health boards as enforcement officers under the HSNO Act.7



Department of Conservation has the power to grant permissions when VTAs are used on
land administered or managed by them.



These organisations carry out audits of some permissions they issue to make sure
operators have followed the conditions of their permissions.



We also carry out audits to monitor how these organisations are using their delegated
powers.

Management of water intakes to protect public health
Water intakes are isolated (along with other measures) if an aerial 1080 operation is within
the catchment of a drinking-water intake. This is to ensure there is no risk of drinking-water
containing 1080 residue above the maximum acceptable value of 3.5 micrograms (0.0035
milligrams) of 1080 per litre of water. The limit is based on the Ministry of Health’s provisional
maximum acceptable value for 1080 in drinking water to protect human health.
Other water catchments may also be tested as part of environmental monitoring for
compliance with resource consent conditions, or for research purposes. Water testing results
may also be used to provide evidence by a public health enforcement officer to investigate
non-compliance with a permission condition.
Water testing can currently detect levels of 1080 greater than 0.1 micrograms per litre of
water (or 0.1 parts per billion), which is 35 times lower than the maximum acceptable value.

Monitoring provides assurance that water supplies are safe
In 2019, post-operational water monitoring was carried out for 17 aerial 1080 operations, with
120 samples taken for analysis.
1080 was detected in one of the water samples tested after the 2019 Berwick aerial
operation in Otago. The result was 0.0002 micrograms per ml (or 0.2 micrograms per litre)

7

These officers are appointed by the Director-General of Health under the Health Act 1956, and then appointed
by the Director-General as enforcement officers under the HSNO Act 1996.

1080 use in Aotearoa New Zealand 2019

19

which is well below the acceptable limit of 3.5 micrograms per litre and posed no risk to
human health. A duplicate sample taken at the same time did not detect 1080.
The remaining water samples tested in 2019 showed no detectable 1080.

Conclusion
The results of the water samples tested after aerial 1080 operations in 2019 were below the
maximum acceptable value for drinking-water, and therefore did not pose a risk to water
supplies. This is consistent with previous research on the unlikelihood of 1080 (when applied
in accordance with the controls) to contaminate water supplies.8
We expect water sampling and testing across treated and impacted areas to continue to
provide assurance to regulators and communities that 1080 remains within acceptable limits
based on the Ministry of Health’s provisional maximum acceptable value for 1080 in drinkingwater.

8
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Srinivasan, M. S., Suren, A., (2018) Tracking 1080 (sodium fluoroacetate) in surface and subsurface flows
during a rainfall event: a hillslope-scale field study. Australasian Journal of Water Resources, 22 (1), 71–77.
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Communication
Communication on the timing and location of 1080 aerial operations ensures the safety of
local communities and their farm animals and pets. The 1080 reassessment decision
(Additional Control 12) requires that post-operation reports received by the EPA include
information on the pre-operation notification and consultation process.
All 1080 aerial operations must be publicly notified in a local newspaper, and include details
of where the 1080 is going to be applied (Additional Control 6 of the 1080 reassessment
decision).
Operators must submit their plan on how they consult with and notify affected parties when
applying to DOC and/or to the public health units for permission to carry out their aerial 1080
operation(s).
The communications process, and requirements for operators are described in the
Communications Guideline for Aerial 1080 Operations, published by ERMA in 2009.
Communications Guideline for Aerial 1080 Operations (2009)9

Consultation with Māori
Operators must engage with Māori as early as possible when considering an aerial 1080
operation on public land or in an area where the public may be affected.
Ongoing discussions with Māori are essential to establishing good relationships with hapū
and iwi. Operators have noted in their post-operation reports they are benefiting from the
knowledge and expertise Māori have to offer.
In 2019, the operators consulted with and notified Māori of the 33 aerial operations on public
land and eight of the eleven operations on private land.

Consultation with hunting groups
Operators generally consult and notify hunting groups when an aerial 1080 operation is
planned for public land where recreational hunting is commonplace. In 2019, hunting groups
were consulted with and notified via letters, emails, meetings, and public notices of all
operations on public land.

Changes to operations after consultation
Following consultation, there were changes to 20 of the 44 operations in 2019.

9

https://www.epa.govt.nz/assets/Uploads/Documents/Hazardous-Substances/Guidance/4569c19e32/1080Communications-Guidelines.pdf
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For 19 operations, the operators modified the proposed boundaries for the application
area in response to feedback. In 11 of these cases, the boundary changes were made to
exclude sensitive sites such as water supply areas, and stock that may be at risk from
accessing baits.



The timing was changed for two operations due to stock movement and planned hunting
activities.



New fencing was introduced for parts of the boundary in two operations.



Additional signage was provided to warn dog walkers for one operation.



One operation changed from aerial to ground application of 1080 for parts of the
treatment area.



Two operations added deer repellent to the bait.

The remaining 24 cases did not require any changes following consultation. This
demonstrates that early engagement with Māori and other affected groups during the
planning stage benefits both the operators and the affected parties.

Assessing applications against the communications
guidelines
When treating land managed by the Department of Conservation with 1080, the operator
must obtain permission from them. If the land being treated is a drinking-water catchment
area, or in any area where it may cause a risk to public health, the operator will require
permission from the public health unit within the district health board.

Ministry of Health
Before granting permission for an aerial 1080 operation, warranted HSNO enforcement
officers employed by public health units within district health boards assess the
communications plan for the operations against the Communications Guideline for Aerial
1080 Operations.
The Ministry of Health reported public health HSNO enforcement officers issued 65
permissions in 2019. Nineteen were revoked due to changes in operational details, budget
restrictions, or change in permit conditions, and replacement permissions issued.
The Ministry of Health notes permissions for some applications lodged in 2019 may not have
been approved until 2020. These will be included in the 2020 figures.
Not all of the 65 permissions for 1080 operations resulted in completed operations, due to
unfavourable weather and/or other site-specific factors: some operations were cancelled, and
others deferred or merged.

Department of Conservation
In 2019, the Department of Conservation issued 30 permissions for aerial 1080 operations
on Public Conservation land. Twenty-two permissions were for operations delivered by the

22
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Department of Conservation, and five were for operations delivered by TBfree. The
remaining three were for operations delivered by other parties (for predator control research,
a community conservation group, and wallaby control).
See the Department of Conservation’s website for more information:
https://www.doc.govt.nz/get-involved/apply-for-permits/business-or-activity/animal-pestcontrol-operations/
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Outcomes of 1080 aerial operations
Benefits for TB eradication
OSPRI reported possums were free of TB within 272,000 hectares of land in the North Island
and Northern South Island during 2018 and 2019. At the end of 2019, there were 26 infected
herds (23 cattle and three deer) remaining, a decrease from 32 infected herds at the end of
2018.

Benefits for native species
Species monitoring is a way to understand and measure the success or failure of aerial 1080
operations and how they benefit New Zealand’s ecosystem.10
Species monitoring is not a mandatory requirement for 1080 operations but, where
monitoring is carried out, operators must report the results to us. Often operators monitor
plant and animal species to determine the need for pest control operations and the success
of their operations.
The Department of Conservation’s long-running study to monitor native species in the
Landsborough valley in South Westland shows the benefits of timely and effective largescale interventions against pest populations.
Doubling native bird numbers in the Landsborough valley11
Typically, DOC records immediate positive responses in nesting success and chick survival
for vulnerable bird species. Long-term studies show significant population increases for
species such as mōhua, robins, bats, and whio, and reversal of population decline for
species such as kiwi, fuschia, and kākā. Department of Conservation’s understanding of and
ability to intervene to protect vulnerable species across their range has improved vastly over
the past decade.
More information about the benefits for native species is on the Department of
Conservation’s website.
Proof 1080 is saving our species12

10

Evaluating the use of 1080 - an independent report by the Parliamentary Commissioner for the Environment,
https://www.pce.parliament.nz/media/1294/evaluating-the-use-of-1080.pdf

11

https://www.doc.govt.nz/our-work/tiakina-nga-manu/landsborough-valley-bird-numbers-double/

12

https://www.doc.govt.nz/nature/pests-and-threats/methods-of-control/1080/proof-that-1080-is-saving-ourspecies/
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A long-term approach
While some operators carry out long-term monitoring, they are required to submit their aerial
1080 reports to us within six months of the operation. This means the results of longer-term
monitoring will not be captured in the reports they submit.
It can take a long time to detect changes in species’ composition, benefits to ecosystems, or
the presence or absence of TB.

Pest numbers before and after operations
Additional Control 12 of the 2007 reassessment decision requires operators to provide a
measure of possum or other relevant pest numbers before and after the operation (if
available).
Pre-operational monitoring of pest species (possums and other targeted pests) was carried
out for 33 of the 44 aerial 1080 operations in 2019.
Of these 33 operations, 28 carried out post-operation monitoring of targeted pest species
and assessed the results against their pest species objective for the operation.

Overall assessment of the operations
Of the 28 operations that carried out post-operation pest monitoring, the operators reported
ongoing monitoring for six operations. Sixteen operations reported meeting their objectives.
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1080 research in 2019
Our 2007 reassessment of 1080 use identified the need for more research on 1080,
and on alternative predator-control methods.
In 2007, the 1080 reassessment decision-making committee recommended undertaking the
following research:


alternatives to the use of 1080 for pest control



improvements to the use of 1080, for example, methods of application and application
rates



specific technical areas, such as the stability of 1080 in storage, surface water and soil
research pertaining to OECD Guidelines 309 and 307 respectively, and the effect of
1080 on rongoā Māori (traditional Māori healing).

Research on 1080 and alternatives to 1080 in the past year can be broadly categorised into:


work conducted by research institutes (Manaaki Whenua – Landcare Research,
universities), operators (the Department of Conservation, Zero Invasive Predators,
OSPRI and TBfree), and manufacturers (Orillion and Pest Control Research)



work seeking to optimise the use of 1080, searching for alternatives to the use of 1080
and other related research.

We provided an extensive overview of research about 1080 between the years 2007 and
2018 in our annual report for2018:
1080 use in Aotearoa New Zealand 2018: An annual report on the aerial operations,
research and incidents relating to 1080 use13
This report summarises identified research related to 1080 conducted in 2019.

Research in 2019
New research projects that began in 2019 include:


investigating whether bait-shy possums will accept a different bait type to achieve 100
percent kill with 1080, and whether using a different pre-feed bait type in dual 1080
operations might target possums who survived an initial 1080 operation



improving the aerial 1080 predator kill rates by assessing the results of previous
operations against how the bucket was used (amongst other specifications) on the aerial
flights



using remote sensing technologies to detect mast events early, to aid in planning and
optimising future predator control operations

13
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trials of new bait encapsulations, tastes and odours to maximise the efficacy of 1080
baits



non-toxic bait trials of purpose-built drones and ‘bait hoppers’ for precise delivery of
aerial baits



assessments of predator control outcomes in forests infected with rats, and outcomes for
roroa (great spotted kiwi), rock wren, kea, forest invertebrates, and lizards after aerial
1080 operations



a literature review exploring ways to improve 1080 as a toxin, and the potential viability of
adding components to improve the humaneness of the baits



research into eradication science, and understanding how to target the last five percent
of possums to achieve full eradication.

Table 4 presents an overview of these new projects, along with those that are ongoing, and
those that were completed in 2019.
Table 4: New, ongoing and completed research projects, 2019
Alternatives to the use of 1080
Project

Organisation(s)

Ready-made baits containing para-aminopropiophenone (PAPP) for predator
control

Department of
Conservation /
Connovation

This ongoing project is developing ready-made baits containing paraaminopropiophenone (PAPP) which could be used in either bait stations or
dropped aerially to control stoats, ferrets weasels and feral cats. Researchers
are field trialling these baits in bait stations to test their effectiveness on stoats.
The trial in 2019 went well, and a second field trial is planned for 2020.
Although the non-toxic bait was palatable to feral cats, more work is needed to
formulate the PAPP to increase effectiveness.
Non-lethal assessment of PAPP to native bird species
This ongoing project aims to develop tests using extremely small total blood
samples taken from many protected native bird species for assessing the
relative susceptibility to PAPP, to support the registration of an aerially applied
PAPP bait.

Manaaki Whenua –
Landcare Research

Sub-lethal dose-response trials using blood samples from various nonprotected bird species have provided significant data on the impact and hazard
of PAPP to birds. However, Manaaki Whenua – Landcare Research found
these trails to be non-predictive in some bird species. Therefore, we aim to
revert to our well-validated and minimally invasive sub-lethal dose-response
protocols to obtain data on iconic native birds.
They are seeking permit to allow the sub-lethal dosing and blood sampling
from protected native bird species.
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Alternatives to the use of 1080
Project

Organisation(s)

Development of aerial bait for stoats

OSPRI / Manaaki
Whenua –
Landcare Research

This project, initiated in 2016, is looking to design and manufacture an aerial
1080 bait suitable for stoat.
The project carried out a series of non-toxic palatability pen trials followed by
toxic bait trials of candidate baits. Two potential bait candidates were identified
from non-toxic trials, and one bait type was tested in toxic trials and resulted in
sufficient stoat mortality to justify continued investigation.
The project is currently on hold, pending results from other commercial bait
development results. The intent is to delay any field trials until commercial bait
manufacturing is possible, and further development and testing can be
completed.
Realistic population modelling of gene-drive strategies for rodent control in
New Zealand
This ongoing project will assess the feasibility of gene-drive approaches
(modification of genes for increased inheritability, using a technique called
CRISPR) for rodent control in New Zealand through the development of an
ecologically realistic modelling framework, incorporating spatial dynamics.
Planned outcome is understanding the theoretical potential of new genetic
control approaches.
DR8 bait optimisation
DR8 is Manaaki Whenua – Landcare Research’s proprietary rat-selective toxin.
This ongoing project aims to optimise bait ingredients for Norway and ship rats
using choice cage trials. If successful, follow up with field trials would be aimed
at registration.

PF2050 / Cornell
University /
Manaaki Whenua –
Landcare Research

Manaaki Whenua –
Landcare Research

New formulations of DR8 have achieved high efficacy against Norway and ship
rats in choice cage trials. Manaaki Whenua – Landcare Research is now
planning field trials.
Underpinning genomic resources for invasive New Zealand rats
In collaboration with the Biological Heritage National Science Challenge, this
ongoing project will involve the full genome assembly of rat populations and
the transfer of CSIRO (Australia's national science agency) sequencing
technologies and bioinformatics software to Genomics Aotearoa.

PF2050, Ministry
for Business,
Innovation and
Employment /
University of Otago/
CSIRO

Planned outcome is underpinning genomic resources for ship rats, and
improved New Zealand capability.
A new toxin delivery device for stoats
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Alternatives to the use of 1080
Project

This project re-engineered and trialled re-setting toxin delivery device (Spitfire)
with captive stoats in 2020. The field trials are planned for 2021. The device
fires a paste containing PAPP on to the belly of stoats as they pass through a
tunnel, which they later ingest when they groom the paste from their fur.
Stoat genome model
This is a collaboration under the Biological Heritage National Science
Challenge. This project aimed to fully sequence and assemble the stoat
genome. This will provide a major resource to underpin the potential future
development of biological control methods.

Organisation(s)

Technologies/
Department of
Conservation /
Connovation
PF2050, Ministry
for Business,
Innovation and
Employment /
Manaaki Whenua –
Landcare Research

A fully annotated stoat genome is now available to researchers on the USbased National Centre for Biotechnology Information genome database. It is
one of the highest quality vertebrate genomes generated to date.
Achilles heel of pest control
This ongoing project compares the genomes (the full set of an organism’s
DNA) of pest species to non-pest species. It aims to use this as a platform
technology for identifying pest-specific receptors that can then be used as
targets to develop pest-selective toxins. It focuses on possums as the proof-ofconcept pest species.

Manaaki Whenua –
Landcare Research

A fully annotated possum transcriptome – a set of all the messenger RNA
molecules expressed in the possum – has been published and is available to
researchers. Relevant possum-specific targets have been identified and are
the focus of cell-based screening of compounds to identify possum-selective
toxin leads.
In addition, the project identified possum-specific siRNA molecules (small
molecules that play a role in preventing gene expression) capable of knocking
down protein targets within a key physiological pathway and await assessment
in possums and non-target species to confirm if lethal and selective,
respectively.
Fruit fly to vertebrate pest control
This ongoing project aims to develop predictive lab-based compoundscreening fruit fly models to identify and accelerate species-selective toxin
development. Using such lab-based models will also significantly reduce the
use of animals in the toxin identification and development process. It focuses
on the mouse as the proof-of-concept species and uses the accepted
norbormide (a rat-selective toxin) receptor as the target.
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Alternatives to the use of 1080
Project

Organisation(s)

The project has developed fruit-fly models, and medicinal chemistry
programmes have identified a potential lead compound series to be pursued in
the development of a mouse or rodent selective toxin.
Two papers have been published, (Forgiarini, A. et al., 2019; Fusi, F. et al.,
2019) and a book chapter was accepted in 2019 and is now in print (Alessia
Forgiarini, Z.W., Sergio Bova, Margaret Anne Brimble, Brian Hopkins, David
Rennison and Genny Orso, 2020).
Impact of non-target mitigation on Goodnature A24 ship rat catch rates
This project tests efficacy of Goodnature’s (self-resetting) A24 traps with
measures to mitigate the risk of non-target animals becoming trapped: both in
the field and with captive animals.

Department of
Conservation

Widely used for controlling rats and/or stoats in New Zealand, operators using
A24 traps in areas where kea, weka or kiwi are present will soon be required to
implement appropriate measures to avoid non-target trapping. It is currently
unknown how these measures might change the efficacy of the traps.
This ongoing research will assess how Goodnature Ltd. parrot excluders,
‘Bissett’ wire excluder cages, and raised trap configurations affect ship rat (and
possibly small mustelid) catch rates in A24 self-resetting traps for rats and
stoats. There will be observational trials on captive animals to ensure each of
the measures prevent selected native species from accessing the traps.
The project reached many milestones in 2019/20 including approval of field
trial designs, Animal Ethics Committee (AEC) approval for trial work granted,
field trial site confirmation, and recruitment of research technicians. Year two is
expected to progress on target for completion in 2021.
Characterising detoxification enzymes in NZ possums to increase the
specificity of existing poisons and/or biocontrol agents via enzyme inhibition

OSPRI

This ongoing research project seeks to identify and profile a chemical that will
enable toxins to be made possum-specific, and to develop a new toxin based
on the compound 1,8-cineole found in eucalyptus.
Development, manufacture and commercialisation of enviroMate100, an
automatic lure and toxin delivery system

Eco-Land Limited

Eco-Land Limited has developed a ground-based pest management system
that predetermines lure and toxin delivery using time control. The system is
contained within a segmented weatherproof bait station. Acutely delivered
cyanide paste and capsules are used to control possums, while first-generation
rat and mice bait is used in wheat, paste or sachet form to deliver lethal doses
without encouraging hoarding or expediential consumption. Secondary by-kill
of mustelids and cats may result, depending on the toxin used. The automated
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Alternatives to the use of 1080
Project

Organisation(s)

system may be used in landscapes of scale with toxin, or in combination with
traps. It can also deliver wasp bait.
The past year of field testing using toxin, and trapping without toxin, has
confirmed and reinforced that pest control contractors working large
landscapes can aid or deliver required conservation values using
enviroMate100 targeting multiple exotic species.

Improvements to the use of 1080
Project

Organisation(s)

Improving the targeting of pest species

Dual strategy for 100 percent possum kill / low-cost eradication of possums
from native forest
The project tested Rapid-repeat dual applications of 1080 cereal bait in 201617, with the intention of achieving 100 percent of possums killed. The
approach showed very high effectiveness against ship rats (demonstrating
that learned bait shyness in that species could be overcome by pre-feeding
twice after an initial 1080 baiting), but only low efficacy against possums.

OSPRI/ Ministry for
Business,
Innovation and
Employment/
PF2050 / Manaaki
Whenua –
Landcare Research

The project uses the funding to summarise progress for key stakeholders and
then develop and field test (using ground-laid 1080 baits) a new approach
using two completely different bait types in quick succession (cereal bait
followed by peanut butter). All 89 radio-collared possums were killed where
the possums were first pre-fed with peanut butter, compared to 95 percent of
40 possums that were poisoned before being pre-fed.
The planned outcome is to understand whether aerial 1080 can reliably
eradicate possums at scale. The results indicate that 1080 bait aversion in
possums can be reduced or overcome, suggesting that the dual-1080
strategy could provide an affordable, alternative, moderate-cost strategy for
local elimination of possums with 1080.
Bait-switching to achieve 100 percent kill with 1080
This new project aimed to determine whether possums that have become shy
to a 1080 bait will accept another bait if different from the original.

Manaaki Whenua Landcare Research

Pen trials in 2019 found that possums that are 1080 bait shy will accept an
alternative bait type if it is different, and they were pre-fed this bait before
exposed to the initial 1080 bait.
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Improvements to the use of 1080
Project

Organisation(s)

Sequencing of pre-feed bait types in a dual 1080 operation

Manaaki Whenua –
Landcare Research

This new project aimed to assess whether possums who survived an initial
‘standard’ pre-fed 1080 operation would be more likely to subsequently
accept an alternative bait if they had been previously exposed to that bait.
A field trial used trail cameras to monitor the responses of wild possums to
non-toxic peanut-butter-block baits before and after a pre-fed 1080 operation
using standard cereal RS5 bait. Analysis of the trail camera data has not yet
been completed, so research outcomes are not yet known.
Tiakina Ngā Manu / Battle for our birds
Tiakina Ngā Manu is an ongoing programme, initiated in 2013, to protect New
Zealand’s most at-risk native animals. It is supported by a research
programme to assess and improve the effectiveness of 1080 operations at
killing pests. This research involves collecting and collating all information on
1080 operations and the changes in pest abundances that occur during and
after operations, as well as using statistical tools to identify important factors
affecting the success of 1080 operations. Results are fed directly back into
the Tiakina Ngā Manu programme as changes to the Department of
Conservation’s 1080 best practice.
Improving the effectiveness of aerial 1080 (bucket calibration)
This new and ongoing project aims to look how 1080 is aerially distributed
alongside the predator kill rates achieved. Department of Conservation
researchers are analysing the results of aerial 1080 operations from the past
15 years with respect to operation specifications, flight behaviour and
environmental conditions to identify factors affecting the predator kill rates
achieved.

OSPRI /
Department of
Conservation

Department of
Conservation

The flow rate, distribution pattern, and calibration of the buckets used in aerial
1080 operations is also being analysed to determine whether or not gaps in
bait distribution affect predator kill rates.
At the time of writing, further research into the approach of this project is
currently being undertaken, with trials anticipated to begin 20/21.
Detection of mast flower/seed events using remote sensing
This new and ongoing project aims to test the ability of high-resolution
software and commercially available satellite imagery to aid planning and
optimisation for future predator control operations.

Department of
Conservation

Testing of the software will include:
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Improvements to the use of 1080
Project



mapping and differentiation of canopy species



measuring the distribution and magnitude of mast flowering and fruiting
events.

Organisation(s)

The project made steady progress over year one, however COVID-19 has
halted progress of Southland image gathering flights. Year two will see the
progression of further image-gathering flights and data analysis.
Efficacy of alpine pest control: evaluating aerial 1080 applied up to and above
tree line adjacent to a range of forest types

Department of
Conservation

This ongoing project aims to assess the efficacy of aerial 1080 operations up
to and above the tree line by:


evaluating the reduction of alpine predator numbers post aerial 1080 drop



determining whether the effectiveness of aerial 1080 as an alpine pest
control tool is affected by mast events of tussock above the tree line, as
well as mast trees below the tree line.

The project achieved tracking tunnel surveys at all sites except one, due to
COVID-19 restrictions. Installation of alpine tracking tunnels sets were
completed at four sites, with the reminder planned for installation once travel
restrictions were eased.
The Department of Conservation moved this project to incorporate it with
Tiakina Ngā Manu’s monitoring outcomes. This means that instead of using a
delegated research plan, it will move into the overall monitoring work of
Tiakina Ngā Manu.
Encapsulation of fluoroacetates

OSPRI

This project was started in late 2019 to develop microencapsulated 1080 or
1080 analogues to use in aerially applied baits for possums and rats. This
could eliminate the need for a masking agent such as cinnamon oil and
reduce the environmental risks of possum and rat control. Research is
ongoing.
Controlling taste and odour in baits

OSPRI

This ongoing project, initiated in 2019, seeks to optimise the taste and odour
of 1080 baits by evaluating the palatability of baits to possums with different
odour and flavour profiles.
Extruded aerial bait

OSPRI

OSPRI researchers aim to create a more consistent bait that eliminates
issues of variation with dust, size and hardness, etc. Amongst other things,
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Improvements to the use of 1080
Project

Organisation(s)

improvements in health and safety for operators are being investigated as
part of this new and ongoing project.
Using drones for precision aerial bait drops

OSPRI

In this new and ongoing project, drones and purpose-built bait hoppers are
being trialled to deliver aerial baits with maximum precision, so bait can be
effectively delivered in difficult-to-reach locations and alongside exclusion
zones. The trials are being undertaken using non-toxic baits to determine how
precise this method of bait delivery can be.

Monitoring the recovery of pest species
Project

Organisation(s)

Mast stoat control – does aerial 1080 control stoats above the treeline?

TBfree /
Department of
Conservation

The project has monitored a network of tracking tunnels in the alpine
environment, at both areas within a 1080 aerial treatment site and nontreatment sites since 2014.
This study is still in progress, though some preliminary analysis indicates that
using aerial 1080 up to the treeline almost completely eliminates stoats above
the treeline, at least in areas where the area of land above the treeline is
relatively small. This is a long-term research managed through monitored
tracking tunnels. There have been no publications on this topic in the past
year, and none are planned for the coming year.
Predator guild shifts in eastern beech forest
This ongoing research aims to understand changes in predator species
assemblages. Pest control operations in the east of the South Island are
resulting in faster recovery of predator levels than operations in the west. The
most likely explanation for this is the changes in predator species and
densities due to the proximity of predator reservoirs in neighbouring grass and
shrub land, with the east supporting higher predator abundances and species
[cats and ferrets], than the western South Island.

Department of
Conservation

The overall goal of this project is to use camera traps to verify if the eastern
grasslands and shrub land are indeed reservoirs and how this could aid future
predator control methods.
The project met year one monitoring objectives]. DOC made site visits and
tracking tunnel data collection and camera servicing are progressing well.
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Monitoring the recovery of pest species
Project

Organisation(s)

Over four million images have been collected, with image and video
processing ongoing. The project is scheduled for completion in June 2022.
Landscape-scale research and development to completely remove possums
– 1080 to Zero
Zero Invasive Predators (ZIP) is researching and developing an approach to
completely remove (rather than suppress) possums, rats and stoats from
large mainland areas of New Zealand: the Remove and Protect approach.
‘1080 to Zero’ is the aerial 1080 component of the approach; it currently
comprises two phases, each of which includes two applications of pre-feed
bait (a standard aerial 1080 operation comprises one application) followed by
one application of toxin. Both pre-feed and toxic baits are sown in overlaps, to
minimise gaps.

ZIP / PF2050 /
Department of
Conservation /
NEXT

Over the period April to July 2019, ZIP carried out a ‘1080 to Zero’ predator
removal operation at a 12,000 ha site in the Perth River valley in South
Westland. By mid-November, just three possums and five rats had been
detected at the site – and no stoats. ZIP has been using traps, toxins and
predator dogs to attempt to remove predators that survived the operation or
have reinvaded the site. By 1 July 2020, ZIP concluded it had eliminated
possums from the site; that is, all of the possums known to be present had
been removed, and any possums that remained will be so few that they are
unable to re-establish a viable population. This result, at this scale, had not
previously been achieved on the New Zealand mainland.
ZIP is continuing to research and develop the Remove and Protect approach,
and the 1080 to Zero component. The programme of work and the results are
regularly reported on the ZIP website.
Outcomes of predator control in persistently rat infested forests
This new project seeks to build on existing management and research
programmes to determine how to manage mammalian pests to improve
biodiversity outcomes in fertile, warm and diverse forests. It will address
important research gaps from North Island forest that have smaller forest
fragments, non-mast driven cycles, and persistently high rat densities.

Department of
Conservation

The project will compare three pest management regimes with an
experimental control. Researchers wish to identify where the efficacy of
predator control operations and outcomes for native species is improved.
The research, design, and ownership of this important topic are, at the time of
writing, under review. This has been highlighted as a priority topic to progress
with project lead, approved research programme, and consultation with
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Monitoring the recovery of pest species
Project

Organisation(s)

partners under way in 20/21. The research is expected to be completed by
June 2023.

Impact on non-target species
Project

Organisation(s)

Testing the palatability of weathered Orillion deer-repellent bait on farmed red
deer

OSPRI / Manaaki
Whenua –
Landcare Research

This project aimed to assess whether the palatability of Orillion RS5 deerrepellent cereal baits to farmed red deer increased when bait was weathered
in a variety of ways. Weathered Orillion RS5 deer-repellent cereal bait
remained repellent to all deer for 15 or 16 days of exposure (hinds and stags,
respectively).
This research was completed in October 2019, and researchers
recommended moving to field trials of the bait to confirm its efficacy in
achieving both high kills of possums and rats and low by-kill of deer.
Operational-scale field testing of Pestex® deer-repellent 1080 cereal bait
Manaaki Whenua – Landcare Research completed an assessment of the
effectiveness of Pestex® deer-repellent 1080 cereal bait (relative to Pestex®
non-repellent 1080 cereal bait) in reducing by-kill of red deer without reducing
possum control efficacy in October 2019. By comparing the percentages of
radio-collared deer and possums killed between two areas baited with
Pestex® cereal 1080 bait (one with and the other without deer repellent),
researchers found that pre-fed Pestex® 1080 bait had very high control
efficacy against possums, both with and without the incorporation of the new
deer repellent. Where deer-repellent bait was used, a 36 percent lower by-kill
was recorded, indicating strong evidence of a real reduction.
Comparison of deer abundance and rates of increase in 1080-poisoned and
unpoisoned areas on Molesworth Station

Manaaki Whenua –
Landcare Research

Manaaki Whenua –
Landcare Research

This new project aimed to assess the change between 2018 and 2020 in the
relative abundance and rate of increase of red deer in parts of Molesworth
Station (poisoned in October 2017 using aerial 1080), and in adjacent
unpoisoned areas.
The re-surveys confirmed there were still fewer deer in the poisoned area
than in the unpoisoned area. Population growth modelling suggests that
overall deer abundance was 91 percent lower in the poisoned area
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Impact on non-target species
Project

Organisation(s)

immediately after poisoning, but has increased rapidly, suggesting
immigration as well as in-situ reproduction.
A return to pre-control densities of deer is considered likely, achieved in 2021
if immigration occurs, or in 2023 without immigration.
Review of deer by-kill from aerial 1080 operations
This complete project reviewed deer mortality in 26 aerial 1080 operations
conducted since 1999. The estimated mortality of deer ranged from 0 to 100
percent, and 42 percent of operations were classified as having low impact on
deer (<33% mortality) with 20 percent classified as having high impact (>67%
mortality).

Manaaki Whenua –
Landcare Research

Lower sowing rates of 1080 were associated with lower mortality, but no
association was found with bait size. Intervals of less than five years between
operations may lead to learned bait aversion and lower mortality. This
research was published in the New Zealand Journal of Ecology in July 2020
(Morriss, G.A. et al., 2020).
The project recommends formally planned experiments (rather than collating
often informal observations, as summarised in this review) to assess whether
deer mortality is significantly reduced when low sowing rates and/or shortinterval repeat baiting is used, and (if so) whether this jeopardises efficacy in
pest control.
Ecological outcomes for birds of aerial 1080 baiting for pest control
Population dynamics of some bird species (weka, kaka, tītipounamu
(rifleman), toutouwai (robin), and ruru (morepork)) are being assessed from
population studies of radio-tagged or banded birds. Three study sites were
chosen: Lake Paringā, Tennyson Inlet and the Operation Kaka field site in the
Tararua range. The project monitored bird numbers, nesting success and
survival of tītipounamu, kaka, weka, and ruru were monitored between 2010
and 2016. A total of six 1080 drops have been undertaken at these three
sites. No 1080-associated deaths have been recorded for kaka, tītipounamu
or ruru that were monitored through 1080 drops in South Westland. One weka
death was recorded at Tennyson Inlet. A few native forest bird species are
significantly more abundant in those parts of the Paringā study area that have
been regularly treated with aerial 1080 than in those that have never been
treated. No bird species are significantly less abundant in the treated area.

Department of
Conservation /
TBfree

Field work for this project has been completed. A publication on ecological
outcomes for weka was published in 2018 (Tinnemans, J.S.J. et al., 2018),
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Impact on non-target species
Project

Organisation(s)

and a paper on whio is scheduled for publication in 2019. Papers on ruru,
tītipounamu, toutouwai and kākā are still in progress.
In conjunction with this project, a related, ongoing project titled: ‘Does
productivity and survival of whio through a breeding season differ before and
after aerial 1080 predator control?’ is underway. This paper is in draft,
scheduled for publication in 2020
Does piwauwau (rock wren) nesting success improve as a result of mastdriven predator control above the tree-line?

Department of
Conservation

This ongoing study investigated whether increasing the survey interval and
spatial distribution of footprint-tracking tunnels increased sensitivity for the
detection of mustelids, rats, and mice. It also assessed the effectiveness of
aerially applied 1080, finding it effectively reduced mustelid abundance in
forested and alpine areas. Mice were found to be unaffected by aerially
applied 1080 in this study. The research also established that 21-night
surveys were more sensitive than the established best practice (three-night
survey) for mustelids in forested and alpine areas, and for rats and mice in
alpine areas. The research also found aerially applied 1080 was also effective
at controlling mustelids above the tree line, even when only sown to treeline.
The reproductive success, survival and population trends of the endangered
alpine piwauwau was intensively monitored in areas with and without 1080
predator control. 1080 applied aerially to large areas (landscape-scale)
effectively reduced alpine predator abundance and resulted in substantial
increases in nesting, survival and territory occupation estimates for piwauwau,
resulting in population increases where piwauwau occur. These positive
effects lasted for at least two years. The potential by-kill risk to piwauwau was
determined to be low. Alpine predators and piwauwau were also monitored at
sites without 1080 management. Monitoring at these sites indicates a higher
relative abundance of mustelids and poor reproductive success in piwauwau
– an 86 percent total population decline of piwauwau was observed at the
non-treatment site in the two years following the 2014 beech mast.
This research is ongoing.
Does mast-driven predator control maintain long-tailed bats at treated sites?
This mark-recapture study has been ongoing since 1993, looking at the
survival of long-tailed bats in response to predator control (O'Donnell, C.F.J.
et al., 2017; Pryde, M.A. et al., 2005). Over this period there have been a
variety of toxins used in bait stations for rat control as well as stoat trapping.
The programme has now moved onto a landscape focus, primarily using
aerial 1080.
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Does mast-driven predator control maintain short-tailed bats at treated sites?

Department of
Conservation

This mark-recapture study has been ongoing since 2006 when there were
initial trials to test the effectiveness of inserting transponders into short-tailed
bats as an individual marking technique. This was very successful and
allowed researchers to look at the response of short-tailed bats to predator
control. Publications so far have looked at the risks and benefits of toxins to
short-tailed bats (Edmonds, H. et al., 2017; O'Donnell, C.F. et al., 2011).
Effects of aerially applied 1080 on kea populations
Researchers monitored kea nesting success, number of chicks that develop
to fledglings per female per year, and survival in places where predators were
controlled by aerial 1080 to assess the impact of aerial 1080 on kea. They
estimated productivity by radio-tracking adult kea and then finding and
monitoring their nests. They also estimated survival through 1080 operations
and over longer periods through regular monitoring of radio-tagged birds.
Productivity was estimated at two sites on the West Coast and survival at 10
sites throughout the South Island. A total of 222 birds and 47 nests were
monitored. The field work was undertaken between 2009 and 2016. Two
peer-reviewed papers were published in 2018 (Kemp, J.R. et al.) and 2019
(Kemp, J.R. et al.).

Department of
Conservation

Aerially applied 1080 dramatically increased the productivity of kea by
reducing the rate of predation on their nests. Some kea were found to have
been killed by 1080, but researchers found kea survival was high at sites
remote from human habitation, and after repeated use of the poison. This is
best explained by innate neophobia (fear of new or unfamiliar things) of kea,
protecting “remote” kea from being killed by 1080. Kea close to human
habitation are constantly exposed to novel and rewarding foods, lose their
neophobia and are at much higher risk of being poisoned. The research
suggests kea deaths during 1080 operations could be minimised by
discouraging kea from frequenting human habitation – for example, through
“don’t feed the kea” campaign.
The researchers intend to publish one further paper, which assesses the
overall impact of 1080 on kea through a modelling exercise. This is due for
completion by June 2021.
Can aerial 1080 reverse declines in great spotted kiwi?
This ongoing project aimed to determine if protection of roroa (great spotted
kiwi) populations through mast-timed 1080 operations allow adequate addition
of new individuals to the population, such that the population can grow rather
than decline. Department of Conservation undertook the research in 2019 at
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Roaring Lion in Kahurangi National Park and Te Wharau region of Paparoa
National Park.
Commencing in 2016, this project has monitored four breeding seasons,
including two mast-driven 1080 operations in 2017 and 2019. Analysis of
collected data suggests that mast-timed aerial 1080 benefit roroa productivity.
Researchers could not obtain clear results in 2019 at Roaring Lion due to low
breeding and an irregular aerial 1080 operation in the Kahurangi National
Park.
Te Wharau site saw low nest attempts, high nest failure, and high chick
mortality. Research at this site is intended to continue for 2-3 more years so
further data is attained.
Funding for 2020/21 will allow for transmitter removal and removal of
infrastructure at Kahurangi, and to continue research at Te Wharau site
through until the next aerial predator control operation, slated for 2022.
This project is also linked to Save Our Iconic Kiwi (SOIK) research, which is
looking at the benefits of aerial 1080 for roroa in non-mast years. Results of
both projects will inform future aerial 1080 prescriptions and landscape scale
management of roroa.
Can aerial 1080 benefit lizards? Eyre Mountains drylands case study
This ongoing research will investigate the effects of aerial 1080 on native
lizards.

Department of
Conservation

Aerial 1080 has been proven as an effective predator control of introduced
mammals that prey upon lizards, however, mouse populations sometimes
increase following aerial 1080 operations. With lizards preyed upon by mice,
this research aims to investigate the effect regular aerial 1080 has on lizards
in the dryland ecosystem of the Eyre mountains.
Lizard populations will be surveyed over several aerial 1080 operations in
both treated and untreated areas during a three-year timeframe (projected
completion in June 2023).
The project progressed with field work during year one (2019). Surveys were
completed and data was collected for year two.
Predator control to protect South Island whio
This project aimed to determine if aerial 1080 can increase populations of
vulnerable whio in the South Island, without the additional ground control
support. Knowing if ground-based predator control is required in addition to
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aerial 1080 drops has important implications for efficiency and effectiveness
of predator control for whio.
This research also compared whio nesting success and adult survival in a
river catchment receiving only aerial 1080 to a river catchment treated with
aerial 1080 and low-intensity stoat trapping. The project gathered long-term
whio population trends in Kahurangi National Park over periods with and
without on-going mast-driven aerial 1080 operations to understand trends at
sites.
2019/20 produced successful monitoring of two sites. The project followed 15
pairs in the Wangāpeka and 24 pairs in the Waingāro area of Kahurangi
National Park. Although this allowed for some comparison between the 2018
and 2019 breeding season, the scale of the monitoring relative to the
frequency and outcomes of the aerial 1080 operations was not enough to
produce conclusive results.
A closing whio population survey in Kahurangi National Park will receive
funding in 2020/21 to assess long-term population level trends at sites.
Long-term bird population trend monitoring using automatic bird recorders in
Hokonui Forest 2013 –2022

OSPRI

This ongoing research records what happens to bird population dynamics
over the longer term when aerial operations occur. Acoustic recorders have
been used at two Southland sites, one of which was aerially treated in 2014.
The project was originally initiated by iwi concerns over the use of 1080 and
its potential to impact on bird populations, then became a requirement of the
resource consent conditions of use. Six years of the ten-year study have been
completed and results to date have satisfied iwi concerns.
Biodiversity response to possum-control in Aorangi and Haurangi Forests –
2012 – ongoing
The purpose of this research project is to determine the incidental populationlevel effects of 1080 possum control on a range of small mammals (rodents
and mustelids) and the associated response of a range of biodiversity
indicators, primarily birds and large invertebrates (beetles, weta, spiders) in
the Aorangi Forests of southern Wairarapa. The project has been monitoring
the Aorangi Forests regularly at five sites since 2012, two years prior to the
first application of 1080 within the 10-year TBfree programme. Eight years of
this ten-year study have been completed to date.
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Effectiveness of deterring kea from eating 1080 baits

OSPRI / Manaaki
Whenua –
Landcare Research

This multi-stage, ongoing project aims first to identify what maximum
concentrations of candidate kea repellents would least affect possum and rat
control efficacy, and subsequently to determine whether the best of those
candidates reduce bait consumption by kea. Although the key question is
ultimately whether kea can be deterred from eating green-dyed cereal 1080
baits, an equally important question is whether adding the proposed
repellents might reduce control efficacy against possums and rats.
In this project, two compounds (anthraquinone and tannic acid) are being
trialled on baits to find a deterrent to kea whilst still having a bait that possums
will eat. Dosage levels at which possums will still eat the baits have been
identified. Trials of non-toxic baits are due to start on kea.
Outcomes for forest invertebrates from aerial 1080
New research will be undertaken to determine if 1080 has a negative or
positive effect on invertebrate populations

Department of
Conservation

This is a long-term priority project, with seed money allocated for research
planning and scope. The project is planned to start in 21/22.
Non-target risk to kea from remote first-time aerial 1080
This new project will address the current data deficiency regarding non-target
impacts on kea from first-time aerial 1080 operations in remote areas.

Department of
Conservation

Recently published work (Kemp, J.R. et al., 2019) identifies a link between the
history of 1080 use at a site and 1080 poisoning risk to kea, such that first
time operations are riskier. Repeat operations in remote areas were also
identified as very low risk and easily offset by predator control benefits.
DOC made two trips to remote Fiordland locations in March and April 2019
where 16 kea were tagged with radio transmitters. The planned aerial 1080
operation for May 2019 was delayed due to COVID-19 restrictions.
By the time the 1080 was finally delivered, only six kea were still carrying
transmitters inside the 1080 zone. Three of these birds died during the
operation. This information adds to the pool of knowledge Department of
Conservation has about impacts of 1080 on kea and will inform learning about
best practice for its use in kea habitats.
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This information will contribute to a larger pool of non-target 1080 data for kea
and will inform likely effects of aerial 1080 in other remote Fiordland blocks
earmarked for future pest control.
Reducing the risk of kea dying due to 1080 poisoning through the direct
consumption of toxic bait

ZIP

ZIP has researched and developed two techniques to reduce the risk of kea
dying due to1080 poisoning through the direct consumption of toxic bait.
These were:
1.

exposing kea to non-toxic aversion baits that mimicked the look and
smell of toxic baits, which contained the bird repellent anthraquinone, to
train kea to avoid cereal baits

2.

placing tahr carcasses (repurposed from tahr control operations) at
several sites above the altitudinal boundary of the operational area to
attract birds to the aversion bait.

The current strong population of kea in the Perth River valley suggests that
this combination of techniques has helped to mitigate risks to kea from the
predator removal operation. Research is ongoing.

Other
Project

Organisation(s)

Risk profile of 1080 on freshwater wild food species

Department of
Conservation / MPI

This project will generate a risk profile of 1080 on freshwater wild food
species including:


fish such as eel/tuna, tunaga (Galaxias spp.), trout, salmon and other
fish, that spend all or part of their life-cycle in freshwater (eg, patiki
mohoao (flounder), piharau (lamprey), perch and tench)



invertebrates (kōura/kēwai (freshwater crayfish), freshwater mussels
(kākahi))



plants (kowhitiwhiti).

The risk profile includes a summary of the data gaps and proposed research
path to improve future human exposure or risk assessments of 1080. The
project started in August 2018 and the research has now been completed,
and results are pending publication.
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Social research on novel pest control methods

PF2050/ Ministry
for Business,
Innovation and
Employment/
Department of
Conservation /
Manaaki Whenua –
Landcare Research

Focus groups, co-funded by the Biological Heritage National Science
Challenge and the Department of Conservation, are being used to assess
public acceptance of innovative technologies to control pest species. The
planned outcome of this ongoing research is the preparation of ‘Social licence
to operate’ guidance to inform future research.

Development of alternative methods for reaching tuberculosis (TB) freedom in
remote iwi land without aerial 1080
This research, started in 2017, aims to develop new approaches to
eliminating TB without using aerial 1080 in remote areas. Since then, the
project has been refocused on using automated traps with remote data
capture.

OSPRI / Manaaki
Whenua –
Landcare Research

Field trials have been completed and have identified that some combination of
cyanide baiting with either self-resetting kill traps or ground-laid 1080 is likely
to provide the most cost-effective approach to achieving and declaring TB
freedom without using aerial 1080 baiting. A test of the efficacy of a new selfresetting possum trap is currently underway.
1080 dust drift
In 2016, because of concerns raised about the possibility of wind-blown 1080
dust being carried beyond designated drop zones, the Institute of
Environmental Science and Research (ESR) undertook a pilot study of a
single 1080 drop to test methods for monitoring dust from aerial 1080
operations. The findings of the study are inconclusive for reasons explained in
the report, which can be accessed on ESR website.

ESR / Ministry of
Health

This study investigated dust drift downwind of an aerial application of 1080
and monitored inhalable and deposited particulate upwind, inside and
downwind of an aerial application zone with subsequent analysis for 1080.
The scoping study did not reveal any significant temporal variation in
inhalable particulate upwind, inside and downwind of the 1080 aerialapplication zone. The study findings suggest if inhalable particulate is
generated from 1080 aerial application, then it is only generated in tiny
quantities.
ESR is continuing the investigation to detect and characterise inhalable 1080
particulate downwind of aerial baiting applications. In 2019, ESR undertook
monitoring at two sites. Because the full study may take several years for a
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representative range of conditions to be robustly characterised, the Ministry of
Health is not planning to publish a full report until there are sufficient data.
1080 literature review

OSPRI

In late 2019, researchers at OSPRI reviewed previous research looking at
ways to improve 1080 as a toxin to make it more humane. A follow-on review
considered whether drug conjugates (addition of another component) might
be feasible. Two compounds, caffeine and copper indomethacin, have been
shown to improve the humaneness of 1080. They are continuing to assess
the viability of a drug conjugate to improve 1080’s humaneness.
Eradication science – getting the last five percent
This project aims to apply animal personality and sensory ecology to pest
animal management. It leverages recent advances in artificial intelligence and
machine learning to develop innovative autonomous devices able to identify
and proactively target survivors and adapt to changing survivor behaviour.

Manaaki Whenua –
Landcare Research

Researchers at Manaaki Whenua – Landcare Research have identified key
attractive compounds in the odour female possums give off during heat, and
have confirmed that these produce significant increases in possum capture
rate when tested in the field. Research is ongoing.

Manufacturers who undertook research projects in 2019
Orillion
Orillion continues to focus on repellents for aerial baits, improved bait palatability, lures, new
toxins and coatings. Work on alternative toxins, which could potentially replace 1080 for
some of the broad scale aerial operations (and substantially eliminate non-target risk), is
progressing.
The Prodeer™ range, which is Orillion’s pre-feed and 0.15 percent 1080 bait with deer
repellent, gained registration with Agricultural Compounds and Veterinary Medicines (ACVM)
in early 2020. Orillion spent much of 2019 working through the registration process and
requirements. These products have proven to be very successful in repelling deer from
consuming bait without impacting on attractiveness of bait to target pests.
Continuous improvement in health and safety at Orillion is ongoing. Orillion continues to
investigate the type and level of hazard associated with the storage of 1080 baits in bait
stores, more precise bait production equipment and work exposure risk. Orillion has audited
its processes that are best practice to manage 1080 and mitigate handling risks. Through
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2019, Orillion has invested heavily in a new mixing technology and systems to further bolster
their longstanding safe handling record.
Orillion works closely with Manaaki Whenua – Landcare Research and industry partners
Department of Conservation, OSPRI and MPI to improve knowledge, safety and cost
effectiveness of manufacturing, use and storage of baits.

Studies published on 1080 in 2019
Landscape-scale applications of 1080 pesticide benefit North Island brown kiwi (Apteryx
mantelli) and New Zealand fantail (Rhipidura fuliginosa) in Tongāriro Forest, New Zealand
Hugh Robertson, Jerome Guillotel, Tony Lawson and Nicole Sutton
The Department of Conservation published the findings of a 22-year study in the Tongāriro
Forest, where four aerial 1080 operations on 20,000 ha blocks took place, targeting possums
and rats. The study assessed the survival of North Island brown kiwi chicks, the survival of
142 radio-tagged adult kiwi over the 22-year time period, and the nesting success of the New
Zealand fantail. Positive effects on kiwi chick survival and fantail nesting success could be
noted in the first two breeding seasons after the operation, however, in the remaining three
years of the five-year cycle the populations declined, which negated these benefits. The
paper recommends a shift to a three-year 1080 operation cycle to support population growth
of North Island brown kiwi. The results were published in the Ornithological Society of New
Zealand Inc’s journal Notornis (Robertson, H.A. et al., 2019).
Kea survival during aerial poisoning for rat and possum control
Joshua R. Kemp, Corey C. Mosen, Graeme P. Elliott, Christine M. Hunter and Paul van Klink
Researchers from the Department of Conservation sought to understand the net outcome for
kea following aerial 1080 operations. In this study, they monitored individually marked kea at
19 aerial 1080 operations using five variables:


proximity to scrounging sites



history of 1080 treatments in area



bait size



age of bird



sex.

They found that proximity to human-occupied sites where kea scrounge human food was
inversely related to survival (odds of survival increased for remote kea compared to nonremote kea). This was related to the innate neophobia (fear of new things) that kea who have
not been in contact with humans retain, and a short field-life of pre-feed baits, which together
preclude acceptance of poison baits as familiar.
They also found that the odds of survival increased at sites with repeated operations
compared with first-time treatments. They noted that this effect is possibly due to selection
for neophobic phenotypes at the repeat sites (kea with disposition to be neophobic).
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The paper advocates managing risks to kea posed by aerial 1080 use in the South Island by
focusing on reducing human food availability through a public campaign. The paper was
published in the New Zealand Journal of Ecology in late 2018 (Kemp, J.R. et al., 2019).
Attempting local elimination of possums (and rats) using dual aerial 1080 baiting
Graham Nugent, Grant A. Morriss and Bruce Warburton
With the aim of eradicating possums and ship rats from Aotearoa by 2050, researchers at
Manaaki Whenua – Landcare Research probed the effectiveness of using pre-feeding and
two applications of 1080 spaced a few months apart for eliminating these species from a
large area.
They carried out a two-stage trial in Westland in 2016 and 2017 in which eight 100-ha
forested blocks were aerially pre-fed with non-toxic baits twice, once or not at all, then
aerially baited with 1080. In the four pre-fed blocks, the relative abundance of rats fell to
zero. In the non-pre-fed blocks, rat numbers reduced less, and the survivors were baitaverse. The second stage of the study used a bait type that differed slightly in type and
appearance, which was hand-laid after aerially pre-feeding the previously non-pre-fed blocks.
Relative abundance of rats fell to zero (or near zero) in these areas, but possum activity
increased after an initial one-week decrease. This was attributed to their attraction to the
peanut bait used on chew cards at monitoring sites. The authors concluded that a dual
application of 1080 in a single operation, using a similar bait, has potential to achieve
elimination of rats in large areas, and could achieve elimination for possums with further
development. The paper was published in the New Zealand Journal of Ecology in June
2019(Nugent, G. et al., 2019).
No evidence of negative effects of aerial 1080 operations on red deer (Cervus elaphus)
encounters and sightings in South Westland forests
Jason Malham, Graeme P. Elliott and Susan Walker.
To address concerns that aerial 1080 operations may adversely affect deer hunting in New
Zealand’s forests, researchers from the Department of Conservation and Manaaki Whenua –
Landcare Research recorded the number of red deer encounters and the number of
individual red deer seen quarterly over a four-year period in South Westland blocks that were
treated and untreated with aerial 1080 before and during the study.
The models developed from the 865 days of surveys by experienced wildlife field technicians
between 2011 and 2015 indicated that there is no evidence that aerial 1080 operations
reduced the number of red deer encounters or numbers of individual red deer seen over time
in neither the treated nor non-treated blocks. Models fitted to data from the 1080-treated
blocks only showed a trend, such that the numbers of deer encounters and the numbers of
individual deer seen were highest immediately after an aerial 1080 operation and declined
over the following 2-3 years. This pattern is attributed to a change in deer behaviour as
opposed to a decrease in deer numbers, and hypotheses are offered in the discussion
section. The paper was published in March 2019, in the New Zealand Journal of Ecology
(Malham, J. et al., 2019).
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Investigation of tutin, a naturally occurring plant toxin, as a novel, culturally acceptable
rodenticide in New Zealand
Shaun C Ogilvie, Shona Sam, Arijana Barun, Cheri Van Schravendijk-Goodman, James
Doherty, James Waiwai, Craig A Pauling, Andrew I Selwood, James G Ross, Jennifer C
Bothwell, Elaine C Murphy and Charles T Eason
A panel of research experts, advisors and consultants from a variety of institutions and
iwi/hapū have co-designed a study probing mātaurangā Māori and place-based evidence for
naturally-occurring plant toxins that could be used as culturally-acceptable alternatives to
existing pest-control compounds used to poison rodents. Tutin, a toxin found in tutu (Coriaria
arborea) was trialled as an orally fed poison to Norway rats, and a dose rate at which tutin
was lethal was found. The authors concluded that further research in the field would be
warranted, and recommend incorporating mātaurangā Māori in the search for more targeted
toxins and delivery systems that could lead to more culturally-acceptable pest control. The
paper was published in the New Zealand Journal of Ecology in November 2019, as part of
the Special Issue on Mātaurangā Māori (Ogilvie, S.C. et al., 2019).
Costs and benefits of aerial 1080 operations to Western weka (Gallirallus australis australis)
Joris S.J. Tinnemans, Graeme P. Elliott, Tristan E. Rawlence, Anja McDonald, Mara A.
Nydegger Bell, Christopher W. Bell and Kirsty J. Moran
Researchers at the Department of Conservation investigated the impact of aerially-applied
1080 poison on a population of Western weka in the Marlborough Sounds. Following two
aerial 1080 operations between 2010 and 2016, the mortalities and incidence of sub-lethal
poisoning from 1080 was estimated for the weka, as well as differences in nest success,
chick survivorship and adult survivorship. Researchers observed that most weka in the
treated block appeared to have been sub-lethally poisoned, but only one of the 58 radiotagged weka died as a direct consequence of the aerial 1080 operations. Adults and chicks
in the treated block experienced higher survival rates, but nest success was unaffected
despite the reduction in rat and stoat abundances that were observed following the 1080
operation. When the 1080 operation followed a beech mast event, the adult and chick
survivorship exceeded the adult mortality, and so the net effect of the operation was positive
for this weka population. It was noted that 1080 operations in sites where stoats are not
common, however, may have a negative impact on weka, as there is risk of net poisoning
rates being higher without positive impacts from increased survivorship. The paper was
published in the New Zealand Journal of Ecology in October 2019(Tinnemans, J.S. et al.,
2019).
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Incidents and matters of public concern
Incidents involving 1080 are defined for the purpose of this annual report as:


any non-compliance with HSNO controls imposed on the hazardous substances; or



non-compliance with conditions of a permission issued under section 95A of HSNO; or



any event resulting in an increased risk to public, operator, and/or environmental safety.

The reassessment decision requires that the EPA (and other agencies) must be notified
within 24 hours of the misapplication, loss or spillage of 1080 baits. These incidents must
also be included in post-operational reports.
A total of 38 incident notifications and complaints were lodged with us in relation to aerial
1080 operations in 2019. Twenty five of those alleged some form of non-compliance with
HSNO, and are listed by region below. We determined four of those incidents to be actual
non-compliances. Two of the incidents were investigated by the relevant Public Health Unit,
and resulted in reconsidering the exclusion distances for future operations. The other two
incidents were investigated by us and we issued advice and formal warning letters to the
relevant parties. We, along with other agencies, are still enquiring into two other incidents.
Figure 3 shows the total number of operations per year and the total number of confirmed
non-compliances for the past 12 years.
Figure 3: Number of confirmed non-compliances in relation to number of aerial 1080 operations
and total treated area
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Incident summaries
We receive information about incidents involving 1080 from operators, other agencies and
the public.
Operators pass on complaints they receive and incidents that occur during operations, and
people advise us when they think someone is breaking the rules regarding aerial use of
1080. We follow up to establish the facts of the incidents, often working with other agencies.
We have reported the details of the incidents as they were reported to us by operators and
other agencies.
In addition to the incident-specific information provided below, we:


received six reports on protest activities during 2019 aerial 1080 operations. These are
listed in the post-operation reports published on our website



responded to 30 requests for information under the Official Information Act 1982 during
the 2019 calendar year. These requests included public concerns about specific aerial
operations and the effects of 1080 on wildlife and human health.

Waikato region
Operation: Hatepe 4
Type: Animal death
Date of incident: 2 December 2019
A hunter entered the forest with their dog and did not notice warning signage at the entry to
the forest. The dog showed signs of poisoning and subsequently died. The cause of death
was not confirmed through testing, but is thought to be due to 1080.
Our inquiry found no evidence of a breach of HSNO controls.
Operation: Whenuakite
Type: Complaint
Date of complaint: 18 May 2020
A member of the public raised their concerns about the following matters: signage at a state
highway lookout, bait released outside the operational area, 1080 dust on onlookers, the
helicopter pilot not observing buffer zones, and that incidents weren’t reported accurately to
the EPA by the public health unit (PHU).
The PHU is currently investigating this complaint.
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Taranaki region
Operation: Taranaki Mounga Kaitake (Phase one)
Type: Animal death
Date of incident: 3 June 2019
The operator was notified by a local vet that a dog of a neighbouring landowner had died
from suspected 1080 poisoning on 3 June. The owner thought the dog may have eaten a
rabbit. Before the operation, the landowner had been consulted with, notified of operation
dates, and had been provided with emetic pills for the dogs at their request.
Our inquiry found no evidence of a breach of HSNO controls.
Operation: Taranaki Mounga Kaitake (Phase two)
Type: Animal death
Date of incident: 8 November 2019
A cow on a property adjacent to the Kaitake Range died. On 8 November the vet took liver
and stomach samples for testing and concluded the death was likely caused by a bacterial
infection rather than 1080.
Our inquiry found no evidence of a breach of HSNO controls.
Type: Animal death
Date of incident: 12 November 2019
Four cattle died in a pine block adjacent to the Kaitake range. Muscle and stomach samples
of the dead animals were tested and came back as positive for 1080. It appears the animals
had pushed through the fence and accessed the operational area.
Our inquiry found no evidence of a breach of HSNO controls.
Operation: Taranaki Mounga
Type: Bait outside operational area
Date of incident: 26 July 2019
The Department of Conservation and Taranaki Regional Council staff found eight baits in the
carpark area of the North Egmont Visitor Centre. The carpark was closed to the public at the
time, which meant there was no risk to public health. All baits were removed. The operator
reviewed the helicopter flight line information, and could not conclusively determine how the
baits got there, due to their distance from the sowing area. We reviewed all information,
including flight lines and a calibration report for the bucket used, as part of our investigation.
Our inquiry found no evidence of a breach of HSNO controls.
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Type: Animal death
Date of incident: 29 July 2019
A dog was not muzzled while working on a farm next to the National Park where the
operation occurred, and died the following morning. The vet was unable to confirm the cause
of death.
Our inquiry found no evidence of a breach of HSNO controls.

Marlborough region
Operation: Upper Awatere South
Type: Animal death
Date of notification of incident: 18 June 2019
Following the operation, an owner of cattle, with stock in a paddock next to the treatment
area, notified the operator that three of his cows had died. They were in the vicinity of an
area where the fence had been damaged by a fallen tree. Evidence shows the cows pushed
through the fencing where they had access to the 1080 baits. The cattle owner
acknowledged responsibility for the incident and advised there was no need for further
investigation.
Our inquiry found no evidence of a breach of HSNO controls.

Tasman region
Operation: Kahurangi
Type: Misapplication
Date of incident: 6 October 2019
A mechanical issue in a helicopter carrying 1080 bait to the treatment area from the loading
site outside of the VTA permission boundary caused a small amount of bait to be discharged
within and outside of the boundary. Nineteen baits were detected and removed. Most were
found within the permission area, but several were found outside it. An inspection of the bait
application bucket suggested a mechanical failure of the solenoid that controls the aperture
slider.
The incident was investigated by the PHU, and found that the misapplication was a breach of
the operator’s permission. However, the PHU was satisfied that there was no significant risk
to public health and that the actions taken by the operator and the Department of
Conservation staff to mitigate any risk that might have existed.
We enquired into this incident and determined no further action was required.
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West Coast region
Operation: Perth River Valley
Type: Accidental release of bait
Date of incident: 13 April 2019
Due to a faulty 1080 bulk bag, the contents of the bag were spilt on the ground within the
loading zone. All baits were recovered and placed into the pre-load hopper to be used for the
operation. Small pieces on the ground of the loading zone, were wet down and the ground
was cleaned.
Our inquiry found no evidence of a breach of HSNO controls.
Type: Complaint
Date of complaint: 16 April 2019
A complaint was made to the Department of Conservation, Ministry of Health, and the EPA
by a member of the public, including concerns about the timing of the operation, and the
loading site location and clean-up.
Each of these complaints were investigated by both the Public Health Unit and the EPA. No
evidence of permission condition or HSNO control breaches were found.
Operation: Arawhata, Waipara and Hindley
Type: Animal death
Date of incident: 9 July 2019
The day after the application of 1080, a pilot spotted a dead cow in a holding paddock. The
operator reviewed all flight lines and was satisfied with the buffers around the holding
paddock. The operator then visually examined the stomach contents of the animal and did
not find any evidence of bait, however, its second stomach had a lot of mud and gravel in it.
No baits were found in the surrounding area and all other cattle in the holding paddocks were
alive and well. The owner was satisfied with the flight lines and believes the cow could have
died from complications other than 1080.
No further action was taken by the EPA.
Operation: Inangahua East and West
Type: Complaint
Date of complaint: 18 June 2019
A farm manager on an adjoining farm had not been notified of the details of the operation by
the landowner, and therefore claimed he had not been consulted with. The farm manager
also claimed that there was a lack of signage in place. The Public Health Unit investigated
and determined adjoining landowners had been notified and consulted with, however, the
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landowner had not informed his manager. There was no signage placed and no notification
as no 1080 bait had been laid at the time the complaint was raised.
Our inquiry found no evidence of a breach of HSNO controls.
Type: Complaint
Date of complaint: 24 June 2019
A complaint was laid with police that permissions to apply 1080 had not been obtained for
public land managed by the Department of Conservation. It was confirmed by police and the
EPA that permissions were obtained from the Department of Conservation and Canterbury
Public Health for public land.
Our inquiry found no evidence of a breach of HSNO controls.
Type: Complaint
Date of complaint: 25 June 2019
A complaint was made that a water supply and a user of the water had not been identified.
The investigation revealed that when the contractor was trying to identify water sources
during the consultation phase, he was ordered off the property where the drinking-water was
sourced. However, it was later identified that a property, not adjoining the operational area,
sourced its water from that location, therefore alternative drinking-water was supplied to that
property owner. The land surrounding the water source was not treated with 1080.
Our inquiry found no evidence of a breach of HSNO controls.
Type: 1080 detected in testing
Date of incident: 25 July 2019
Post-operation urine testing of six staff on site showed there was a low reading of exposure
to 1080 for two of the staff (0.002ug/mL, or 2ug/L, and 0.003 ug/mL, or 3 ug/L). This is well
below WorkSafe’s Biological Exposure Index (BEI) for sodium fluoroacetate (1080) in urine,
which is 15ug/L. 14 A definitive cause for these readings could not be determined, however
an internal investigation found it was likely the urine sample containers were contaminated
by dust particles around the time of collection.
Our inquiry found no evidence of a breach of HSNO controls.
Type: Complaint
Date of complaint: 25 July 2019
A group of protestors inside the control area saw an aircraft fly near them and turn away. The
group alleged that they were showered with bait and dust fragments and some claimed they
felt immediately ill. It was later confirmed that the helicopter was not on a sowing run at this
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time and did not apply bait over the group. Police were also present at the time and
confirmed nothing had been dropped on them.
Our inquiry found no evidence of a breach of HSNO controls.
Operation: Te Maruia
Type: Misapplication
Date of incident: 2 November 2019
A misapplication of 1080 pellets occurred near Pell Stream Hut, which had been excluded
from the operation area. The following morning the site was cleared of 1080 pellets and dead
rats. Trampers had stayed at the hut on the night of the operation, and observed 1080 pellets
and dead rats around the hut. An inquiry was made by the Public Health Unit.
We reviewed the details of this incident, and found that it was a breach of HSNO as the
incident was not notified to us within 24 hours, and a breach of PHU permission conditions
for applying 1080 within an exclusion zone. The EPA issued a formal warning to the
helicopter company and a letter to the Department of Conservation. The Public Health Unit
also sent a letter to the Department of Conservation relating to non-compliance with their
permission conditions.

Otago region
Operation: Alice Burn East
Type: 1080 detected in testing
Date of incident: 18 June 2019
A helicopter pilot produced a low-level positive 1080 urine sample (2ug/L), well below
WorkSafe’s Biological Exposure Index (BEI) for sodium fluoroacetate (1080) in urine, which
is 15ug/L. He says he did not enter the contaminated zone at any time during the operation,
other than to help load the trickle bucket. The investigation by the operator was unable to
determine with any certainty where the exposure may have happened. The incident was not
required to be reported to WorkSafe as it didn't meet their threshold for a notifiable event.
Our inquiry found no evidence of a breach of HSNO controls.
Operation: Berwick
Type: Stock in operational area
Date of incident: 27 July 2019
During the stock check flight before the 1080 drop, six sheep were identified on private land
within the operational area. The owner was contacted and notified. The area, the sheep were
identified in, was excluded.
Our inquiry found no evidence of a breach of HSNO controls.

1080 use in Aotearoa New Zealand 2019

55

Type: Complaint
Date of complaint: 31 July 2019
A video posted to Facebook alleged toxic bait had been sown over an exclusion zone within
the treatment area. Enquiries by the operator and staff of the land occupier indicated
information from the complaint was not based on accurate information.
Our inquiry found no evidence of a breach of HSNO controls.
Operation: Makarora
Type: Misapplication
Date of incident: 15 October 2019
When the helicopter’s GPS flight lines were run through the Department of Conservation
model, it showed a potential oversow of the exclusion zone around Young Hut in the Young
Valley. The Department of Conservation staff searched the exclusion zone and no baits were
found. The hut was not in use at the time. The Department of Conservation investigated and
concluded no baits were laid in the area of Young Hut. It is likely that this appeared as an
oversow on the Department of Conservation’s model due to the difference between the flight
line models used by the Department and the helicopter company.
Our inquiry found no evidence of a breach of HSNO controls.

Southland region
Operation: Clinton and Eglinton Valleys
Type: Bait found outside operational area
Date of incident: 7 September 2019
A single bait was found during routine clearing of the Lake Gunn Nature Walk track, which
had been excluded from the operation. It was immediately removed from the track by the
operator and no further baits were found in the area.
The investigation by the Public Health Unit concluded that bait either fell through the forest
canopy or was flicked from the hopper, and that the misapplication was a breach of the
permission they issued for this operation. However, the Public Health Unit was satisfied with
the operator’s mitigation process and advised that they will reconsider the walkway exclusion
distances where there is a dense forest canopy for future permissions.
We enquired into this incident and determined no further action was required.
Operation: Catlins
Type: Misapplication
Date of incident: 14 October 2019
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The geographic information system (GIS) identified a potential misapplication onto a private
bush block alleged to be caused by a helicopter control accidentally pulsing the 1080 pellet
trigger while turning. Operator staff were sent out to inspect the area for toxic baits, but found
none. Operator spoke to the landowner who confirmed that the area had no stock and no
access to the public.
We reviewed the details of this incident, and found that it was a breach of DOC permission
conditions for applying 1080 beyond the operation area boundary. The EPA issued advice
letters to the helicopter company, and the permission holder responsible for the operation.
Operation: Hollyford
Type: Misapplication
Date of incident: 1 November 2019
An overfly across the back boundary of a property led to a minor oversow onto the private
land block. Approximately 50 baits were found within 10 metres of the boundary line. Baits
were found and removed.
We are currently investigating this incident.

Incident omitted from 2017 report
On 31 March 2020, the EPA was provided with details of a potential misapplication that
occurred during the Karioi aerial operation in 2017. In addition to the overview below, an
updated version of the post-operation report can be found on our website.
Operation: Karioi
Type: Misapplication
Date of incident: 7 June 2017
The geographic information system (GIS) detected aircraft were flying closer to the exclusion
zones than planned. This meant that some bait may have landed within the outer edge of the
exclusion area, however there was nothing to suggest that this had occurred. At the time,
DOC decided to treat the matter as an incident. DOC’s internal inquiry determined that, had
baits been misapplied, there was no risk to public health as the exclusion zones were all
within the overall operational area. No further action was taken at the time.
We reviewed the details of this incident, and found that it was a breach of HSNO as the
incident was not notified to the EPA within 24 hours. We issued an advice letter to the
Department of Conservation. Our inquiry found no evidence of a breach of HSNO controls for
the potential misapplication.
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