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Foreword
The Environmental Protection Authority (EPA) is focussed on protecting the environment while enhancing
our kiwi way of life and the economy. It is important to us, and for New Zealanders, that information on our
work is both easily accessible and comprehensible. The information must also be based on the facts as
revealed by scientific research.
For the first time, this report draws on environmental research and surveys undertaken by Crown Research
Institutes and Regional Councils. It brings together important information that helps us understand the impact
of hazardous substances within New Zealand’s regulatory regime. The data from this report provides useful
information, alongside other data in the original sources cited, to allow the EPA to know where the current
Hazardous Substances system is working, and where there might be benefit from further analysis.
This report also contains data from a survey on awareness of chemicals in the home and shed, and
approaches to using hazardous substances. This is the second year we have undertaken the survey, and
results, again, show that people have good awareness about the safe use of hazardous substances in the
home. This aligns with the fact that incidence of harm attributed to hazardous substances to people in New
Zealand is low.
New Zealand’s Hazardous Substances regulatory regime is kept up to date through constant reassessment,
not only of chemical approvals made in past years that are now dated, but also through monitoring what
other countries are doing. The EPA is linked with similar bodies overseas, and regularly assesses changes
made elsewhere for their potential applicability and impact in New Zealand; Hazardous Substances
modernisation is a key EPA priority.
A new Red Alert advisory has been developed to attract people’s attention to changes. This applies, for
instance, to gardeners who use chemicals but may not be aware of changes to controls. They might have
older chemicals in garden sheds that are now banned from sale; the banning reflects concerns about safety,
and as a consequence the chemicals should not be used. A Red Alert will create media interest and so
‘spread the word’.
We are also engaging in Home and Garden Shows and this year will champion New Zealand’s first Safer
Homes Week. And our website is updated regularly and frequently, containing information on our work
aimed at keeping people from harm from hazardous substances.
The website also contains information on how we are protecting the environment, and this report highlights
some of our work against predators and other introduced pests – the toolbox contains chemicals and
biocontrol agents, all of which go through rigorous scientific scrutiny before being approved for use.
This report shows some positive outcomes, but also identifies some areas where we need to look more at
practices and where more data would assist in determining if there are future problems developing.
Increasingly we are moving into commissioning research that is required for the New Zealand environment,
but isn’t available.
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Introduction
Chemicals and substances we use every day have the potential to be hazardous. We use them for cleaning,
from gentle dish-washing detergents through to higher-hazard oven cleaners and products used to keep food
preparation areas bacteria free. The printers we use at home and work depend on chemicals. Swimming
pools are kept safe with concentrated chemicals. Fly sprays through to more powerful pesticides we use in
our gardens are chemical substances. Most cosmetics are potential hazardous substances because if not
properly used they can cause harm. This is just a snapshot of hazardous chemicals and substances we
come in contact with in our day-to-day lives. They keep us safe, enhance the economy, and help protect our
native birds and plants.
With such widespread use of hazardous substances, it is important that controls on their use are robust and
effective enough to ensure human safety and protection of the environment. There are international and
domestic horror stories about misuse of, and inappropriate controls on, chemical products, which in turn
negatively affect people and the environment. We should be able to take advantage of chemicals that make
a positive contribution whilst avoiding negative impacts and outcomes.
The rules applying to hazardous substance approvals and controls are set out in the Hazardous Substances
and New Organisms Act 1996 (HSNO Act). This Act covers substances that meet minimum thresholds that
can cause harm across properties including: explosiveness, flammability, capacity to oxidise, corrosiveness,
toxicity and ecotoxicity (environmental toxicity). Essentially, these properties can cause harm to people and
the environment. The EPA manages the approvals and standards setting processes for hazardous
substances in New Zealand. The overarching goals of this work are to keep people and communities safe,
and to protect the environment.
The EPA also manages the approvals process related to bringing into New Zealand plants, animals, insects,
fish and other organisms that are not already present, or are held only in captivity (notably zoo animals).
These are referred to as new organisms. The EPA’s work ranges from considering applications from
someone wanting to bring to New Zealand a new species of rose plant to a new animal species, an insect to
control noxious plants or bugs, a genetically-modified organism, or new zoo animals not already on the
approved list. This work is aimed at protecting the environment and ensuring human health and safety.
New Zealand is remotely located in the Pacific Ocean and has unique flora and fauna. The past introduction
of species such as possums, thistle, and ragwort, and the invasion of species such as wasps and Varroa
mite has had significant negative impacts on the environment and economy, and sometimes on human
health. The EPA’s new organisms work has as a driver that any new organisms approved to enter New
Zealand do not become pests, weeds, or diseases themselves. New organisms can have many positive
impacts on our economy and environment. These include controlling noxious plants and insects, and
contributing to New Zealand’s agriculture, horticulture, and forestry sectors. As with the EPA’s work on
hazardous substances approvals, the objective is to enable these advantages while avoiding negative
impacts and outcomes.
The EPA’s work goes beyond just managing the approval system for hazardous substances and new
organisms. It also includes collating data to show whether our work is effectively preventing and managing
the adverse effects of hazardous substances and new organisms.
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Monitoring the effectiveness of hazardous substances and new organisms controls
Monitoring of the effectiveness of hazardous substances and new organisms controls is undertaken against
the key objective underpinning hazardous substances and new organisms’ regulation: preventing or
managing the adverse effects of hazardous substances and new organisms, in order to •

protect the environment, and

•

protect the health and safety of people and communities.

The EPA uses four measures to assess whether the regime is delivering this objective:
1. Harm to people attributed to hazardous substances is minimal.
2. People have a good awareness about how to use hazardous substances safely in and around the home.
3. Environmental pollution (i.e. air, water, and soil) attributed to hazardous substances is minimal.
4. Hazardous substances and new organisms contribute to the reduction of pests and weeds.
The EPA collects some data relevant to monitoring the effectiveness of hazardous substances and new
organism’s controls. However, the majority of data used is collected by research organisations, including the
Centre of Public Health Research, Landcare Research New Zealand, Institute of Environmental Science and
Research, GNS Science, and NIWA. The data and the studies cited has been collected and conducted in
accordance with international standards for research integrity, which include adherence to robust scientific
methodology and peer review.
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Key Findings
There is less harm to people attributed to hazardous substances than past years
ü

There has been a 25 percent decrease in the total number of hospitalisations attributed to hazardous
substances over ten years: 433 in 2015, compared with 578 in 2006. During this time, the population of
New Zealand increased by 11 percent. The current rate equates to three people among every 10,000
hospital admissions.

ü

Seventy-six percent of all hospitalisations attributed to hazardous substances were less than 24 hours
duration. For children under five years old, 92 percent of hospitalisations attributed to hazardous
substances were less than 24 hours duration.

ü

Hospitalisation of children under five years old related to hazardous substances has decreased by 34
percent over ten years: 21 per 100,000 in 2015, compared with 32 in 2006.

ü

Hospitalisation of young people (5 to 24 years old) related to hazardous substances has decreased by 49
percent over ten years: 18 per 100,000 in 2015, compared with 35 in 2006.

ü

Male hospitalisations attributed to hazardous substances remain considerably higher than female
hospitalisations. Since 2006, the ratio of male to female hospitalisations has remained steady at 7:3.

ü

Over the last 10 years, about 40 percent of all hospitalisations attributed to hazardous substances result
from incidents in the home..

ü

Hospitalisations related to the discharge of fireworks have decreased by 32 percent over ten years: 17 in
2015, compared with 25 in 2006.

ü

Legacy chemicals (for example, DDT), also known as persistent organic pollutants, are banned in New
Zealand. These are bioaccumulative chemicals, meaning that they persist in the environment for a long
time. In order to monitor that their impact on people is decreasing, the Ministry of Health, undertakes
blood sample monitoring studies. This monitoring shows that adult New Zealanders detection rates are
generally low compared to Australia, US, and Canada and New Zealand detection levels continue to
decrease over time.

ü

Lead detection in blood is at the lowest level since 2008, when the minimum notification rate was
significantly reduced. Also, since 2008, there has been enhanced occupational screening.

People’s awareness about the safe use of hazardous substances in the home
ü

A 2017 consumer awareness survey of 500 respondents found 74 percent of respondents read the
labelling on products to identify if they are hazardous. A similar survey in 2015 found over half of the
496 respondents read labelling on hazardous substances before use.

ü

More than two thirds of respondents in the 2017 survey said they keep themselves and others safe by
following the label instructions, using protective equipment, and/or keeping hazardous substances out of
reach.

ü

In 2015 (latest data), there was a 23 percent decrease in the number of calls to the National Poison
Centre related to hazardous substances, compared with 2014.
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Environmental pollution – air, water and soil – attributed to hazardous substances
Water quality
ü Seventeen percent of groundwater1 wells contained detectable pesticides in the last national survey
undertaken in 2014. All but one of the detections, were at levels below 17 percent of the maximum
acceptable value for drinking water. Triazine herbicides2 were the most commonly detected pesticide.
These are chemicals of concern, and are part of the EPA’s reassessment programme.
û The one well with a detection rate above the maximum acceptable value for drinking water contained

dieldrin, a pesticide banned in the 1960s. This indicates the long-term impact of legacy chemicals.
ü One hundred and one wells in the survey have been sampled for 12 years or more. They show no

evidence of an increased level of pesticides. Fifty-five percent have not had any pesticides detected. The
next national survey is due to be undertaken in 2018.
ü Monitoring data from 2015/16 shows aquatic herbicides, used by Territorial Authorities to control

particularly invasive stream plant pests, were effective in reducing target pest weeds, with limited damage
to other plants within treatment areas. EPA controls were followed appropriately, including adhering to
environmental exposure limits, resulting in minimal impact to the environment.
Soil quality
ü The New Zealand fertiliser industry has a voluntary standard that phosphate fertilisers do not contain
more than 280mg of cadmium per kg of phosphorus.
ü It is best practice for farmers to be aware of their cadmium soil levels with five-yearly soil tests.
ü Non-agricultural land has very low cadmium concentrations.
û Waikato and Taranaki regions have the highest cadmium concentrations. Several samples from Waikato,

and one each from Taranaki, Bay of Plenty, and Tasman exceeded acceptable cadmium concentrations.
Air quality and ozone-layer protection
û Air quality monitoring has found that atmospheric concentrations of lead and arsenic peak during winter in
New Zealand urban centres, due to the burning in domestic fires of old timber painted with lead-based
paint and timber treated with copper-chrome-arsenic.
ü New Zealand is meeting its obligations under the Montreal Protocol designed to reduce the use of ozone-

depleting substances.
û Although it is an ozone-depleting substance, the Montreal Protocol allows approved use of methyl

bromide for quarantined imports and treatment of some products prior to export. A challenge for New
Zealand is that methyl bromide use has risen from 74.8 ODP tonnes to 355 ODP tonnes in the last 16
years.

1

Groundwater is water that is located below the earth's surface. Over time, water from rain and rivers migrates through the
ground and is stored in porous soils and rocks.
2
Triazine is an active ingredient in herbicides used to control weeds in arable crops and commercial vegetable growing.
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Bee health
ü Winter hive loss in New Zealand in 2016 was 9.8 percent, compared with 17 percent in the northern
hemisphere. Normal winter hive loss in New Zealand ranges from 10 to 13 percent.
ü A main cause of winter hive loss internationally is toxic exposure. In New Zealand, there is a range of

causes, with only 14 percent total winter hive losses due to toxic exposure.

Hazardous substances and new organisms contributing to the reduction of pests and
weeds
ü

EPA-approved pesticides, particularly flumethrin and amitraz, have been crucial to the growth of our
apiculture industry following the deadly infestation of Varroa mite in the early 2000s.

ü

The Department of Conservation uses pest control in its work to protect New Zealand’s flora and fauna.
It estimates that 85 percent of endangered rock wren (tuke) nests have been successfully protected from
pest control work, including the aerial application of 1080. Since 2008 over four million hectares of
conservation land have been treated by aerial application of 1080.

ü

The EPA has approved biological control agents to reduce New Zealand most harmful weeds including
tutsan, Japanese honeysuckle, and Darwin's barberry.
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Protecting people
Overview
This section primarily draws on data from the Hazardous Substances Surveillance System. The Ministry of
Health contracts the Centre for Public Health Research to gather this data, with the objective of describing
3

the exposure to, and mortality and morbidity from, hazardous substances in New Zealand.

The main sources of data for the Hazardous Substances Surveillance System are the National Minimum
Dataset (year ended 31 December 2015 as the most recent data available) and the Mortality Collection (year
ended 31 December 2013 as the most recent data available). The National Minimum Dataset comprises
public hospital morbidity data, while the Mortality Collection provides data on all deaths registered in New
Zealand. All diagnoses are classified according to the World Health Organisation’s International
Classification of Diseases.
Morbidity data is primarily based on hospitalisations from public hospitals. Day cases are included but visits
to emergency departments and outpatient clinics are not. This dataset records individual discharges from
hospital, but for clarity these are referred to in this report as hospitalisations.
Mortality data is derived from death certificates completed by medical practitioners, post mortem reports,
coroners’ certificates, and death registration forms completed by funeral directors. Investigations carried out
into the cause of death can result in delays of up to three years before mortality data can be published, so
there are considerable time lags.
The Hazardous Substances Surveillance System data primarily captures acute illness and injury. Chronic
harm from hazardous substances is considerably more difficult to diagnose. The available data is hence
limited due to a factors such as, the delay (often decades) between exposure and disease onset, unknown
exposure and exposure to multiple chemicals.
Hazardous Substances Surveillance System data included in this report covers unintentional exposure to
hazardous substances resulting in hospitalisation and/or death, and also causes where it is unclear if the
exposure was intentional or not. The latter is categorised as “unknown intent.” The latter is used when it is
not clear that there was intentional or unintentional exposure to hazardous substances. Data related to
intentional harm from hazardous substances exposure is not included in this report. Where controls are
intentionally breached, any resulting harm does not meaningfully contribute to measuring the effectiveness,
or otherwise, of the HSNO Act to prevent harm.
The Centre for Public Health Research also has developed a reporting tool, on behalf of the Ministry of
Health, that collects data from general practitioners on illness and injuries arising from hazardous
substances, as well as data from telephone calls received by the National Poisons Centre related to
hazardous substances exposure. We cite from the Centre for Public Health Research 2015 National
4

Hazardous Substances Injury Report , which refers to this data.

3

Morbidity refers to an incidence of ill health in a population. Mortality refers to the incidence of death, or the number of deaths,
in a population.
4

Centre for Public Health Research. 2016. National Hazardous Substances Injury Report. Wellington. Massey
University, http://www.ehinz.ac.nz/assets/Reports/Hazardous-Substances-Injury-Report-2015.pdf.
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Measurements of health harm attributed to hazardous substances
Figure 1: Hospitalisations attributed to hazardous substances, 2006 to 2015
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Data source: Hazardous Substances Surveillance System. Year ended 31 December 2015. Data does not
include intentional misuse of hazardous substances causing hospitalisation. Due to improved reporting since
2014, there has been a significant reduction in the number of hospitalisations of unknown intent.
Key Findings
•

In 2015, 433 hospitalisations (three people among every 10,000 hospital admissions) were attributed to
hazardous substances exposure.

•

Because of the large number of cases in the “unknown intent exposure to hazardous substances”
category in the years prior to 2015, any trend in hazardous substances hospitalisations cannot be
measured.

•

In 2015, 76 percent of all hospitalisations attributed to hazardous substances were less than 24 hours.

•

Thirty-four people were hospitalised for more than 7 days. Ten of these (29 percent) were men aged 15
to 24.

•

Sixty-five children under five years old were hospitalised as a result of hazardous substances. This is a
36 percent decrease since 2010. The majority (92 percent) of these injuries occurred in the home. The
length of stay in hospital was less than 24 hours for 92 percent of all children under five years old.

•

Additional to hospitalisations, the Hazardous Substances Surveillance System data shows that, in the
year ended 31 December 2015, there were 51 notifications of hazardous substances injuries from
primary health care providers (general practitioners) to Medical Officers of Health. This is a decrease
from 76 notifications in the previous year. Nearly half of these notifications occurred at home. Children
formed a small number of these notifications.

•

The National Poisons Centre received 8220 telephone calls related to events/incidents involving
hazardous substances; accounting for 77 percent of total calls to the National Poison Centre in 2015.5

5

Centre for Public Health Research. 2015. National Hazardous Substances Injury Report. Wellington. Massey University,
http://www.ehinz.ac.nz/assets/Reports/Hazardous-Substances-Injury-Report-2015.pdf.
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Rate of hospitalisation per 100,000
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Figure 2: Age of people hospitalised attributed to hazardous substances, 2006 to 2015
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Data source: Hazardous Substances Surveillance System. Year ended 31 December 2015. Data does not
include intentional misuse of hazardous substances causing hospitalisation.
Key Findings
•

Historically, the under-five age group has consistently had the highest rate of hospitalisation for
hazardous substances exposure. However, the rate has been trending down, and in 2015 was the
lowest recorded since monitoring began in 2006.

•

Hospitalisations in the under-five age group are likely to result from child exploratory activity, where
young children have access to hazardous substances, often household cleaners. Ninety-two percent of
injuries due to hazardous substances for this age group occurred in the home.

•

The rate of children’s hospitalisations in the next age group, 5 to 14 year olds, has reduced by about 60
percent from twelve per 100,000 in 2006 to five per 100,000 in 2015. This age group has had the lowest
rate of hospitalisations for the last four years.

•

Hospitalisations in the 15 to 24 age group have almost halved from 23 per 100,000 in 2006 to 13.12 per
100,000 in 2015.
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Figure 3: Ethnicity of people hospitalised attributed to hazardous substances, 2006 to 2015
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Data source: Hazardous Substances Surveillance System. Year ended 31 December 2015. Data does not
include intentional misuse of hazardous substances causing hospitalisation.
The data in Figure 3 uses prioritised ethnicity as per Statistics New Zealand’s practice. This means that if
someone has identified themselves as belonging to more than one ethnic group, they are recorded as
belonging to the group that has the higher priority according to Statistics New Zealand’s criteria. This method
tends to over-represent Maori and under-represent the Pacific population.
Key Findings
•

Hospitalisation rates are decreasing for Maori, European and the Pacific population.

•

Māori have a higher rate of hospitalisations due to hazardous substances than other ethnic groups,
although some of this may be due to the representation of the data (see note above). From 2006 to
2015, there is an overall downward trend in the rate of Māori hospitalisations attributed to hazardous
substances. However, there was a slight increase in 2015 compared to 2014.

•

Overall, in 2015, there are minimal difference in hospitalisations per 100,000 by ethnic groups.
Therefore, caution should be taken in any analysis.
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Figure 4: Percentage of hospitalisations attributed to hazardous substances, by gender,
2006 to 2015
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Data source: Hazardous Substances Surveillance System. Year ended 31 December 2015. Data does not
include intentional misuse of hazardous substances causing hospitalisation.
Key Findings
•

In 2015, 70 percent of people hospitalised were male. Since 2006, the ratio of male to female
hospitalised by hazardous substances has remained steady, around 7:3.

•

When analysed by age group, the under-fives had the lowest proportion of males (52 percent), and the
25 to 34 years old group the highest (approximately 80 percent).

Figure 5: Deaths attributed to hazardous substances, 2006 to 2013
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Notes
Data source: Hazardous Substances Surveillance System. Year ended 31 December 2013. Data does not
include intentional deaths (suicides) as this data does not meaningfully contribute to measuring the
effectiveness, or otherwise, of the HSNO Act to prevent harm. Intentional deaths continue to be much higher
than unintentional deaths from hazardous substances.
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Mortality data is derived from death certificates completed by medical practitioners, post mortem reports,
coroners’ certificates, and death registration forms completed by funeral directors. Investigations carried out
into the cause of death can result in delays of up to three years before mortality data can be published, so
there are considerable time lags.

Table 1: Deaths attributed to hazardous substances by age group, 2006 to 2013
Age group

2006

2007

2008

2009

2010

2011

2012

2013

Total

0-4

-

-

-

-

-

-

-

-

0

05-14

1

2

1

1

2

-

1

-

8

15-24

3

6

6

4

8

4

2

3

36

25-34

-

1

1

-

-

1

1

1

5

35-44

2

2

2

3

-

1

3

2

15

45-54

1

2

2

3

1

2

2

-

13

55-64

1

1

-

1

1

-

-

-

4

65+

1

6

-

2

-

2

1

1
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Key Findings

•

There is a low number of annual unintentional and “unknown intent” deaths attributed to hazardous
substances.

•

Given the low number of deaths attributed to hazardous substance exposure of unintentional and
unknown intent, caution must be taken when attempting any analysis on a yearly basis.

•

A majority of the unintentional deaths attributed to hazardous substances were from deliberate (rather
than accidental) use of hazardous substances, for example through huffing.

•

Huffing is the inhalation abuse of volatile solvents to achieve intoxication. It was the major cause of
death among people aged up to 24 years old.

•

Deaths in the middle age groups (25 to 54 years old) were attributed to a variety of substances, with
exposure to carbon monoxide and pesticides being the most common.

•

Two of the seven deaths in 2013 were from misuse of hazardous substances through huffing, in which
the subject intentionally exposed him or herself to the substance (substance abuse).

•

From 2006 to 2013, men accounted for about 85 percent of deaths attributed to hazardous substances.
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Case study: misuse of hazardous substances in the home
Figure 6: Percentage of hospitalisations attributed to hazardous substances which
occurred in the home, 2006 to 2015
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Data source: Hazardous Substances Surveillance System. Year ended 31 December 2015. Data does not
include intentional misuse of hazardous substances causing hospitalisation.
Key findings
•

From 2006 to 2015, over 30 percent of all hospitalisations attributed to hazardous substances related to
events that occurred in the home. This figure is constant throughout the monitoring period.

•

Overall, 84 percent of hospitalisations were for less than seven days.

•

The length of stay for 92 percent of the under-five age group was less than 24 hours. The majority of
under-five hospitalisations resulted from child exploratory activity, often relating to household cleaners.

•

For the under-five age group, 82 percent of hospitalisations attributed to hazardous substances
occurred in the home.

•

Males accounted for 60 percent of hospitalisations for hazardous substance exposure in the home over
the 2006 to 2015 period. This is a lower ratio than the overall gender difference of hospitalisations
attributed to hazardous substances, which is 70:30 (male: female). For the under-five age group this
gender difference was not found (50:50).

•

A number of hospitalisations related to poor practices when handling hazardous substances. Over the
2006 to 2015 period, an average of 21 percent of all hospitalisations attributed to hazardous
substances, which occurred in the home, resulted from using hazardous substances as an accelerant
on outdoor fires (including BBQs) or from a gas cylinder explosion or rupture. For example, in 2015 19
people were hospitalised due to using petrol as an accelerant on outdoor fires and 16 people due to a

17

gas cylinder explosion or rupture. Of these 35 people, 10 were hospitalised for more than seven days,
indicating severity. The majority of hospitalisations were men aged between 25 and 54 years.
•

Over the 2006 to 2015 period, an average of 11 percent of all hospitalisations attributed to hazardous
substances, which occurred in the home, related to pesticides. Of this group, over 30 percent were
children under five years old.

Table 2: Number of hazardous substances-related calls to the National Poisons Centre, by
age group and substance category, 2015
Age group
Substances
classifications

0-4

5-14

15-24

25-44

45-64

65+

Child (age
unknown)

Adult (age
unknown)

Unknown

Total

Agricultural

253

35

40

79

72

27

15

229

3

753

Cosmetic

772

49

36

13

7

21

23

87

0

1008

Household

2982

283

179

253

180

114

103

944

9

5047

Industrial

86

23

66

83

52

21

9

328

7

675

Miscellaneous

277

75

28

30

23

15

19

205

2

674

Automotive

25

7

1

6

2

5

0

16

1

63

Total

4395

472

350

464

336

203

169

1809

22

8220

Notes
Data source: National Poisons Centre information included in the Centre for Public Health Research 2015
6

National Hazardous Substances Injury Report. The National Poisons Centre data includes only nine months
in 2015. Data from June, November and December 2015 were not included due to data quality and a change
in the National Poison Centre’s reporting format to the Ministry of Health.
The National Poisons Centre operates a 24-hour telephone service that fields enquiries regarding actual and
potential poisoning exposures. Records in this database are from self-reported calls: they reflect only
information provided when the public or healthcare professionals report an actual or potential exposure to a
substance. There is no follow-up of the callers or confirmation of possible outcomes. Data analysis for 2013
and 2015 is based on summary tables rather than raw data, so results may differ from previous years.
Key findings
•

From 2009 to 2015, household products were the most common (62 percent) exposure reported to the
National Poisons Centre, followed by cosmetics (13 percent) and agricultural chemicals (11 percent).
Calls regarding household products, and more specifically household cleaners and detergents most
frequently involved children.

6

Centre for Public Health Research. 2015. National Hazardous Substances Injury Report. Wellington. Massey University,
http://www.ehinz.ac.nz/assets/Reports/Hazardous-Substances-Injury-Report-2015.pdf.
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•

Of the 8220 telephone calls to the National Poisons Centre related to events/incidents involving
hazardous substances in 2015, 73 percent involved children and often resulted from child exploratory
behaviour.

•

Ninety percent of calls did not result in a medical referral. Information was provided to callers to
reassure them when treatment was needed or to enable self-treatment.

•

Among adults, household cleaners were the most common household product recorded by the National
Poisons Centre, and herbicides were the most common type of agricultural chemical.
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Regulatory interventions and initiatives
The EPA’s hazardous substances work covers controls and approvals with respect to hazardous substances
as well as awareness information to reduce harm from storage and use of hazardous substances in the
home and other non-workplaces.

Controls on hazardous substances
7

Dishwasher powders were identified as an area of concern by ERMA New Zealand , as part of the
Hazardous Substance Risk Reduction Strategy in the mid-2000s. In parallel with a publicity campaign,
ERMA New Zealand initiated changes to the regulations for dishwashing powder, reducing the permissible
pH levels. Since 1 July 2007, no publicly available automatic dishwasher products have a pH greater than
12.5. The lower pH levels reduces damage when children swallow dishwashing powder, reducing the risk of
death or serious harm. This would appear to have contributed to the continuous reduction in hospitalisation
rates for children aged under five.
In the mid-2000s, high levels of toxic metals were found in several children’s painting products. The Graphic
Materials Group Standard 2009 was developed to improve regulations of these products and to ensure that
graphic materials used by children do not contain harmful levels of toxic elements, such as lead, mercury
and chromium. Children can put themselves at great risk of ingesting harmful material through chewing on
crayons and putting their fingers, which have handled such items as finger and water colour paints, in their
mouths. Under this Group Standard importers and manufacturers are required to provide evidence, including
test results from an accredited laboratory, to show that their products comply with the Group Standard. In
particular, these test results need to show that toxic elements in the product are below the limit
concentrations set in the standard. This is likely to have contributed to the reduction in hospitalisations
among the under five year old group. It is also likely to have reduced potential accumulative the effects on
children of exposure to these substances.
In response to the number of hospitalisations caused by children’s exploratory activities, the EPA is working
to regulate the shape and/or design of hazardous substances packaging which is likely to attract or arouse
the active curiosity of children. This is consistent with current measures under the HSNO regulatory regime
which ensure hazardous substances have child-resistant packaging. Child-resistant packaging is designed to
lengthen the time it takes for a child to open a container. This increases the probability of both adult
intervention before the child accesses the contents, and the possibility of the child losing interest. This
intervention will be included in the Packaging Notice which will be implemented as part of the wider Worker
8

Safer Reforms. It is similar to steps taken by the European Chemicals Agency to protect children.

7

Environmental Risk Management Authority, one of the predecessor organisations to the EPA
The Worker Safer Reforms are drastic changes to New Zealand’s health and safety regulatory system following
recommendations of the Independent Taskforce on Workplace Health and Safety. These reforms established WorkSafe New
Zealand as New Zealand’s work health and safety regulator. It also has meant the subsequent move of rules governing
workplace use of hazardous substances from the HSNO Act and regulations to the Health and Safety at Work Act 2016 and
regulations.
8
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Awareness information
During 2016 and 2017, the EPA has increased its consumer awareness initiatives. Through its Facebook
page, @EPA Safer Homes, and its twitter account the EPA connects with over 20,000 New Zealanders a
month on the safe use of chemical products commonly used in the home, such as household cleaners,
detergents, toiletries, cosmetics, fuels, and garden products. The EPA continues to improve its reach
through partnership with organisations mandated to improve public safety. The EPA and its partners will
launch a Safer Homes Week initiative in mid-2017.

Consumer awareness
Figure 7: How to keep self and others safe in their home from hazardous chemical products
Avoid using sprays/chemicals around others in the
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Keep substances locked up
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Data source: Household HSNO Awareness Survey, 2017. Research New Zealand.
The EPA commissioned Research New Zealand to conduct a telephone survey of members of the general
public, aged 18 years and older. The survey was conducted as part of a Research New Zealand omnibus
poll between 14 March and 5 April 2017. Research New Zealand conducts one omnibus survey each month
with a nationally representative sample of n=500 New Zealanders, aged 18 years of age or older. Potential
respondents are selected using a random digit dialling system. The maximum margin of error for the
achieved sample of n=500 respondents at the 95 percent confidence level is ± 5.0 percent.
Key Findings
•

Seventy-five percent of respondents, who were aware of one or more chemical products in or around
their home, read the product labelling to determine if they are hazardous or potentially hazardous. Of
this group, 82 percent follow the instructions on the label.
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•

Respondents said they keep themselves and others in their home safe from hazardous chemical
products by: keeping the substances out of reach (79 percent), using protective equipment (known as
PPE) such as gloves or face masks (78 percent), following the label instructions before use (76
percent), and/or keeping the substances locked up (61 percent).

•

Households with children are more likely to report keeping chemical substances out of reach (86
percent) in order to keep themselves and others in the household safe.

•

In 2015 (latest data), there was a 23 percent decrease in the number of calls to the National Poison
Centre related to hazardous substances compared with 2014.
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Measurements of health harm attributed to fireworks
Figure 8: Hospitalisations attributed to the discharge of fireworks, 2006 to 2015
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Data source: Hazardous Substances Surveillance System. Year ended 31 December 2015. Data does not
include intentional misuse of hazardous substances causing hospitalisation.
Key Findings
•

Since the Hazardous Substances (Fireworks) Amendment Regulations 2007 came into effect in 2006,
there has been a 22 percent decrease in the number of hospitalisations up to 31 December 2015. The
regulations introduced a restricted sale period for fireworks (limited to the three days before 5
November, Guy Fawkes Day) and raised the legal age of purchase to 18 years.

•

On average, 80 percent of all hospitalisations attributed to the discharge of fireworks, were for less than
24 hours.

•

The 15 to 24 age group has consistently had the highest number of hospitalisations attributed to the
discharge of fireworks (38 percent on average since 2006).

•

From 2006 to 2015, about 45 percent of all hospitalisations attributed to the discharge of fireworks
occurred in or around the home.

•

From 2006 to 2015, males accounted for 80 percent of all hospitalisations attributed to the discharge of
fireworks.
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Measurements of health harm attributed to persistent organic pollutants
Persistent organic pollutants (POPs) are a group of chemical compounds that are toxic, persistent (and as a
result can accumulate in the environment), are bio-accumulative (accumulate in organisms and may magnify
in the food chain), and can be transported through air, water and migratory species across international
boundaries. POPs have been measured in veterinary tissue of animals and humans living in the North Pole
where few substances are used. Well-known examples of these contaminants are PCBs (used in electrical
equipment like transformers and capacitors), DDT (a pesticide used on New Zealand farms till it was banned
in 1989) and dioxins (toxic chemical by-products and products of some combustion and incineration
processes). They can cause a range of health effects, including cancer and disruption of the immune and
reproductive systems in humans and animals.
Since the 1970s, POPs have been studied extensively and have been shown to be ubiquitous environmental
contaminants. Actions have, and continue to be, taken to reduce exposure to existing chemicals when these
are shown to exhibit POPs characteristics.
The Stockholm Convention, which was ratified by New Zealand in September 2004, is an international
agreement to phase out global use of POPs. It requires parties to take a number of measures to reduce the
harmful effects of POPs on human health and the environment. These activities include phase-out and
destruction of POPs, national collection programmes for old agricultural hazardous substances, clean-up of
historic contaminated sites, and National Environmental Standards to control activities that can create dioxin
emissions. Chemicals are added to the Convention and are phased out as they are shown to be POPs.

PCDD/F (pg/g lipid)

Figure 9: Concentrations of dioxins and furans (PCDD/PCDFs) in blood serum by age
(picogram/gram lipid) 1998 compared to 2013
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Data source: The Centre of Public Health Research, October 2013. Blood serum levels of POPs in the New
9

Zealand adult population. This is the second national POPs biological monitoring survey of this nature.

9

Mannetje A, Coakley J, Borman B, Douwes J, and Bates M. Concentrations of Selected Persistent Organic Pollutants (POPs)
in the Serum of New Zealanders. Report prepared as part of a Ministry of Health contract for scientific services. CPHR
Technical Report No. 34. Wellington: CPHR, 2013.
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Between May 2011 and April 2013, 747 blood serum samples were collected from New Zealand residents in
the 19 to 64 year age range who were randomly selected from the 2010 electoral roll. Individual blood
samples were combined into pools according to 64 strata.
It was aimed to include 20 participants in each of the 64 strata determined by age group (19 to 24 years, 25
to 34 years, 35 to 49 years, 50 to 64 years); ethnicity (Māori, non-Māori); gender (male, female); and
geographic region (Northland/Auckland, Waikato/Bay of Plenty, Lower North Island, South Island). These
strata were chosen so that the association between demographic factors and blood serum concentration of
POPs could be assessed, and to provide a direct comparison with the New Zealand blood serum
concentrations of POPs determined 15 years earlier.
Key Findings
•

The study showed blood serum concentrations for most POPs were higher for older participants born
between 1948 and 1962 than younger ones born in the late 1980s to early 1990s, due to the
bioaccumulative and persistent nature of POPs. However, for most POPs, there were no convincing
evidence that in blood serum concentrations differed between Māori and non-Māori, male and females,
or between geographic regions.

•

This study shows that the concentrations of POPs are decreasing over time for all age groups, meaning
people are less exposed to these toxic chemicals now compared to the past. When the findings of this
study are compared with blood serum concentrations determined in adult New Zealanders 15 years
earlier, a 50 percent reduction in POPs blood levels is apparent. It would appear this is due to efforts in
New Zealand and internationally to reduce the discharge of POPs to the environment, resulting in less
exposure to POPs including less in the food chain.

•

While exposure to POPs is unavoidable through diet and inhalation, the study found that the level of
concentrations in blood serum were comparable or lower than in countries who have undertaken similar
studies, including Australia, USA, and Canada.

Commentary
•

One of New Zealand’s obligations under the Stockholm Convention is to undertake regular biological
monitoring of POPs in the environment and in the general population. The Ministry of Health leads a
POPs monitoring programme in New Zealand, with studies of POPs in food, air, soil, and human
biological samples.

•

POPs monitored in this study include the following groupings: dioxins and furans (PCDD/PCDFs),
polychlorinated biphenyls (PCBs), organochlorine pesticides (OCPs), brominated flame retardants
(BFRs), and perfluorinated compounds (PFCs). See the table below for more details.
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Table 3: Phase out of Persistent Organic Pollutants (POPs) in New Zealand
Grouping of POP

Phase out date in New Zealand

Nature of use and exposure in
New Zealand

Intentional production is banned.
Activities that produce them are
restricted under a national
environmental standard under
the Resource Management Act
1991.

These substances are unintentionallyproduced by-products from combustion and
industrial processes.

Polychlorinated biphenyls
(PCBs)

Banned before ratification of the
Stockholm Convention in 2004;
existing until 2015

These compounds are used in industry as
heat exchange fluids, in electric transformers
and capacitors, and as additives in paint,
carbonless copy paper, and plastics. Large
numbers of people have been exposed
overseas to PCBs through food
contamination. This did not occur in
New Zealand.

Stockholm listed
organochlorine pesticides
(OCPs)

These pesticides have all been
banned in New Zealand. The
timing of this varied from dieldrin
being banned in the early 1960s
to the last remaining use of
Lindane in 2015.
All are now listed as Stockholm
POPs in the HSNO Act and most
were banned before being listing
as POPs by the Stockholm
Convention.

This group of pesticides are chlorinated
hydrocarbons and were used extensively
from the 1940s through the 1960s in
agriculture, horticulture, timber treatment,
control of human pathogens and parasites,
and household uses. Representative
compounds in this group include DDT,
endrin, dieldrin, chlordane, kepone, lindane,
and endosulfan.

Brominated diphenyl ethers
(BDEs). Two BDEs are
listed in the Convention:
Tetrabromodiphenyl ether
and pentabromodiphenyl
ether

Production started to be phased
out in major producing countries
10 to 15 years ago and these two
BDEs are now prohibited under
the Stockholm Convention. They
were banned in New Zealand
when listed as POPs in the
HSNO Act in 2011.

These two BDEs have been added to a wide
range of consumer products to improve fire
resistance. There are still consumer
products, containing heat resistant plastics, in
use that will contain these BDEs. New items
no longer contain them.
Release in use is often in the form of dust.
Because of their use in numerous household
and office appliances, people are exposed to
these BDEs during their daily activities
directly from a source (e.g. televisions,
computers), as well as from indirect sources
(e.g. diet).

Perfluorinated sulfonic
acids, its salts and
perfloroooctance sulfonyl
fluoride (PFOS)

Restricted in New Zealand when
listed in the Stockholm
Convention and banned when
listed as POPs in the HSNO Act
in 2011.

This class of chemicals repels both lipids and
water and are very resistant to degradation.
They were used as chemical additives to a
wide range of consumer goods including
carpets, textiles, food packaging materials,
cosmetics, and fire-fighting foams. PFOS
was first in commercial production in the
1950s. PFOS may be released to the
environment during both manufacture and
use of PFOS-containing articles.

Unintentionally produced
Dioxins and furans
(PCDD/PCDFs)

Intentionally produced
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Measurements of health harm attributed to lead
Until 1965, many paints on the New Zealand market had high lead concentration. This was particularly true
of pre-1945 paints. Since in 1979, any paint with a lead content greater than 0.1 percent and 0.2 percent
(percentage based on the non-volatile content of the paint) is prohibited. Paints containing any lead must
include warning and hazard information on product labels to ensure the health and safety of people and the
environment.
There are still many houses built prior to 1965 with lead paint, which may have been covered by modern
paint but still can be exposed through sanding or other paint removal. The Ministry of Health provides advice
on precautions to take when removing lead-based paint.
Airborne sources of lead are paint removal dust, and some industrial discharges, such as metal smelters.
Prior to 1996, when lead as an additive in petrol was no longer allowed, lead residues from vehicle exhausts
made a significant contribution to airborne lead. In the decades preceding the ban, New Zealand had higher
lead concentrations than international standards. High concentration of lead particles during the 1970s and
1980s were found in soil and air particularly alongside motorways and other main traffic routes.

Figure 10: Number of lead absorption (blood) notifications in children and adults by year,
2008 to 2015
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Data source: Institute of Environmental Science and Research (1997 to 2012) and Hazardous Substances
Disease and Injury Reporting Tool (2013 to 2015). Hazardous Substances Surveillance System. In 2007,
direct laboratory notification was introduced, the non-occupational notifiable blood lead level was lowered
from 0.72 to 0.48 µmol/L, and enhanced occupational screening was introduced in the Auckland region.
These measures resulted in a significant increase in the number of notifications.
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Key Findings
•

In general a slight decreasing overall trend can be observed. In 2015, there were 121 lead absorption
notifications from primary health care providers (general practitioners) to Medical Officers of Health.
This is a reduction from the 130 notifications in 2014 and the 180 notifications in 2013.

•

There were seven lead absorption notifications for children under 15 years in 2015. Lead-based paint
was the most common source of non-occupational lead exposure for both children and adults.

•

In 2015, 31 percent of all lead notifications were due to occupational exposure. Painters were the most
commonly reported occupation for lead exposure, followed by radiator repairers.

Lead in the diet
10

The 2009 New Zealand Total Diet Study, undertaken by the New Zealand Food Safety Authority , analysed
multiple samples of 123 different foods to determine the concentrations of 241 agricultural compounds, and
five selected contaminants (lead, arsenic, cadmium, mercury and methylmercury). With respect to lead, the
survey found lead concentrations in the diet remained similar to 2003/04 (the previous survey) and that, in
general, the level of lead in the New Zealand diet has now stabilised and is as low as is reasonably
achievable. Dietary lead exposures in New Zealand are amongst the lowest in the world.

11

A case study in

the 2009 Total Diet Study of weekly dietary exposure to lead for 19 to 24 year old males shows a decrease
from 26 μg/kg bw/week in 1982 to 1.0 μg/kg bw/week in 2003/04 and then staying at around this
concentration in the 2009 study.
The Total Diet Study is a relatively large and complex survey that is carried out on a periodic basis. A Total
Diet Study is considered a critical tool to enable the identification of food safety risks that might exist due to
chemical hazards in the food supply. The Ministry for Primary Industries is now responsible for the periodic
surveys. It notes that “detailed scientific analysis and reporting contributes to continued consumer
confidence in New Zealand’s food supply, both domestically and globally. Total Diet Studies are promoted by
the World Health Organisation as the most cost effective means of assessing dietary risks.” The Ministry is
currently analysing results from samples taken in 2016. Results are likely to be reported in July 2017.

Lead in air
Air monitoring work by GNS Science has found that atmospheric concentrations of lead and arsenic peak
during winter in New Zealand urban centres. The main source of the elevated concentrations is likely to be
from, respectively, the burning of old timber with lead paint and treated timber (treated with copper-chromearsenic) in domestic fires. Consequently, the highest atmospheric levels of these substances occurs during
winter in residential areas. The study found the highest average concentrations were in Nelson and
Richmond along with Wainuiomata, Hastings, and Christchurch. Other urban centres from Whangarei to
Invercargill also showed elevated concentrations during winter.

12

10

2009 New Zealand Total Diet Study, Agricultural compound residues, selected contaminant and nutrient elements, Ministry of
Agriculture and Forestry, ISBN 978-0-478-38741-4 (Print), ISBN 978-0-478-38742-1 (Online)
11
Ibid.
12
GNS Science. Lead fumes in urban air may still present an exposure risk. 28 April 2017.

https://www.gns.cri.nz/Home/News-and-Events/Media-Releases/Lead-fumes

28

Lead in birdlife
The Department of Conservation has encountered lead poisoning in tui, pukeko, kea, and kākā. These
native birds are exposed to lead through contaminated dust and soils. Kea are more likely to be poisoned
compared to other native birds as they often chew on human made objects which contain lead (flashing on
houses, car-wheel weights, and lead-head nails). Kea are inquisitive social birds in nature and these items
are enticing to them. New Zealand researchers continue to study the effects of lead exposure on our native
birds.

13

13

Department of Conservation. New Zealand wildlife diseases. 3 April 2017. http://www.doc.govt.nz/our-work/wildlife-

health/nz-wildlife-diseases/#lead.
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The environment is protected from harm
Overview
There is no equivalent to the Hazardous Substances Surveillance System data with respect to measuring the
environmental impacts of hazardous substances use. Accordingly, this section draws on a variety of data
sources to provide some measures of the environmental impact of the use of hazardous substances and
new organisms. The data sourced provides information on hazardous substances in soil, water and air, and
the impact of new organisms in weed and pest control.
This is the first time that the EPA has sourced such data for this report. It hopes to expand the data sources
for future reports.
EPA data
This section of the report also draws on monitoring data the EPA collects through its decision-making and
compliance functions. These include the following monitoring mechanisms:
•

ongoing compliance and monitoring of 1080 aerial operations for pest management and strict conditions
of use;

•

annual monitoring of aquatic herbicide residues as a result of plant pest control, as outlined in approval
controls, particularly ensuring environmental exposure limits are adhered to;

•

observing biocontrol agents’ impact following their approval by the EPA, to ensure they have contributed
to the reduction in pests and/or weeds, and have not become one themselves;

•

ongoing monitoring of active field tests for genetically modified organisms to ensure good containment
practices are followed; and

•

annual monitoring of methyl bromide and its use for quarantine and pre-shipment purposes including
conditions on air quality monitoring, tolerable exposure limits, and buffer zones.
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Pesticides in groundwater
Groundwater

14

is an important source of drinking water in New Zealand. It supplies nearly 40 percent of

community drinking water and many individual rural households largely relying on groundwater for their
drinking water needs. There is community interest in whether pesticides are reaching groundwater systems,
and also from export markets who are concerned that New Zealand’s agricultural systems are
environmentally responsible.
Environmental Science and Research Limited (ESR) coordinates a national survey of pesticides in
groundwater. The survey has been conducted every four years since 1990, with the most being completed in
2014. Well sampling for the 2014 survey was carried out by regional councils and unitary authorities and the
analysis was completed by AsureQuality.

Figure 11: Summary of Gas Chromatography-Mass Spectroscopy (GC-MS) results from the
ESR National Survey of Pesticides in Groundwater 201415
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Data source: National Survey of Pesticides in Groundwater 2014. Environmental Science and Research
Limited (ESR), report prepared for regional councils. The insert graph provides a more detailed look at the
lower concentration of detected pesticides. For the purposes of this survey, the term ‘pesticides’ includes

14

Groundwater is water that is located below the earth's surface. Over time, water from rain and rivers migrates through the
ground and is stored in porous soils and rocks.
15
Humphries, B. and M. Close (2015), National Survey of Pesticides in Groundwater 2014, Environmental Science and
Research Limited (ESR), report prepared for New Zealand regional councils.
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insecticides, fungicides, herbicides and plant growth regulators. These are commonly used in New Zealand
to control insects, diseases and weeds in primary industries such as agricultural farming, forestry, and
horticulture. The horticultural sector is the most intensive user of pesticides on a land area basis followed by
the arable, forestry, and pastoral sectors.
Samples were analysed for acidic herbicides and a suite of organo-chlorine, organo-phosphorus and organonitrogen pesticides. In 2014, a total of 125 wells were sampled across 12 regions. Wells were selected on
the basis of the importance of an aquifer to a region, known application and storage of pesticides in the area,
and the vulnerability of the aquifer to contamination, recognising that shallower, unconfined aquifers would
be more at risk than deeper aquifers.
Key findings
•

The 2014 survey, and the previous four surveys, indicate similar levels of pesticide detections in
groundwater over the last 16 years, with higher detected levels before that time. No pesticides have
been detected in the majority of wells sampled in each survey. Where pesticides have been detected,
the concentrations were mostly very low. However, one of the wells in the 2014 survey did marginally
exceed the maximum acceptable value for drinking water.

•

16

The one well that had pesticide concentrations above the maximum acceptable value (MAV) for drinking
17

water contained dieldrin , at a concentration of 0.043 mg/m3. The MAV is 0.041 mg/m3. Of concern is
that dieldrin was banned in New Zealand in the early 1960s. It is also one of the 12 initial POPs
recognized under the Stockholm Convention. As outlined above, POPS are resistant to biodegradation
and thus remain in the environment for a long period of time.
•

The 2014 survey detected pesticides were detected in 28 sampled groundwater wells out of 125 tested
(22 percent). Except for the dieldrin detection noted above, all other pesticide concentrations were
below 17 percent of the MAV for drinking water.

•

In total, 21 different pesticides were detected in the 2014 survey, with 10 of the sampled wells
containing two or more detected pesticides. Herbicides were the most frequently detected pesticide
group, with four insecticides and two fungicides also detected.

•

The most frequently detected class of pesticide were triazine herbicides 18, with one or more chemicals
19

of this class being detected in 21 wells. There were 31 detections of triazine herbicides in total , making
this 61 percent of detections, with terbuthylazine being the most frequently detected pesticide.

•

The 2014 total pesticide concentration is similar to previous surveys with no overall increasing or
decreasing trend. Of the 101 wells that had been sampled in four or more surveys, 55 percent of wells
had no pesticides detected in any of the surveys. Seven wells showed an increasing trend in the
amount detected, while eight showed a decreasing trend, and 30 wells showed no trend.

16

The ESR report used MAV as outlined in the Ministry of Health’s Guidelines for Drinking-Water Quality Management for New
Zealand.
17
Dieldrin was principally used to control termites, textile pests, insect-borne diseases, and insects living in agricultural soils. Its
half-life in soil is approximately five years. The pesticide aldrin (also a POP) rapidly converts to dieldrin, so concentrations of
dieldrin in the environment are higher than dieldrin use alone would indicate. Food represents the primary source of exposure to
the general population.
18
19

Triazine is an active ingredient in herbicides used to control weeds in arable crops and commercial vegetable growing.
Note a well may have more than one detection of a triazine herbicide.
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Aquatic herbicide residues as a result of plant pest control
In 2014, the EPA modified the approval for four herbicides (metsulfuron-methyl, haloxfop-R-methyl, imazapyr
isopropylamine, and triclopyr trimethylamine) so that they could be applied onto or into water to control
aquatic pest plants, in addition to their use as a land based herbicide. A requirement of the approval is to
provide the EPA with a report annually which includes monitoring compliance with environmental exposure
limits.

Figure 12: Number of operations undertaken by each Council and categorised by target
pest plant for 2015/16
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NRC: Northland Regional Council. AC: Auckland Council. BOPRC: Bay Of Plenty Regional Council. WRC: Waikato Regional Council.
HBRC: Hawke’s Bay Regional Council. GWRC: Greater Wellington Regional Council. MDC Marlborough Regional Council. WCEC:
West Coast Regional Council

Notes
Data source: Biosecurity working group annual report, “Using Herbicides to Control Aquatic Pest Plants 1
January 2015 – 30th June 2016”. NIWA Report “Monitoring aquatic herbicide residues as a result of plant
pest control”, June 2016. Prepared for Hawkes Bay Regional Council on behalf of the Agrichemical
Reassessment Group.
The EPA has set maximum environmental exposure limits to define a maximum level of herbicide which
must not be exceeded in order to protect environmental health. Environmental exposure limits are monitored
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if an operation treats an area larger than 2,500 m2 of a static water body, or 5,000 m of a flowing water
body. This is not applicable if applied via knapsack due to the quantity of herbicide available for use.
For the year 2015/16, the EPA received two reports on aquatic herbicide residues as a result of plant pest
control. One was from the Department of Conservation and the other from the Biosecurity Working Group,
which includes most regional and district councils. The targeted pest plant operations undertaken by the
Biosecurity Working Group can be seen in Figure 12 above. The pest plant targeted with the highest number
of operations was Manchurian Wild Rice, followed by Alligator Weed.
NIWA prepared a report on the monitoring of three sites on behalf of the Agrichemical Reassessment Group,
which is made up of the Ministry for Primary Industries, the Department of Conservation, and Land
Information New Zealand, as well as Regional and District Councils.
The monitoring results of metsulfuron-methyl, haloxfop-R-methyl, and triclopyr trimethylamine can be seen
below in Table 4. The sites chosen to be monitored were typical of the habitats where the majority of target
pest plants are found and were situated in intensively farmed lowland areas.

Table 4: Environmental Exposure Limits (EEL) monitored on sites by the Agrichemical
Reassessment Group 2015/16
Herbicide

Location

EPA set EEL
Limit (µg/L)

Water residue EEL at
locations

Sediment residues
EEL at locations

metsulfuron-methyl

Hawkes Bay

0.0084

Below EEL 24 days after
treatment

Below detection limit

haloxfop-R-methyl

Northland

0.884

Below EEL throughout

Below detection limit

triclopyr-trimethylamine

West Coast

59

Below EEL throughout

Below detection limit

Key Findings
•

The three herbicides were effective in selective control of target pest plants, with limited damage to other
plants within the treated areas and no damage observed to adjacent plants.

•

The environmental exposure limits shown above were not exceeded in any sediment or water samples,
with the exception of metsulfuron-methyl.

•

In the case of metsulfuron-methyl, residues were detected that were up to 6.4 times the environmental
exposure limit downstream at the site on both day one and day seven after the application. When the site
was tested again on day 24, the detection was back below the environmental exposure limit.

•

Detection of metsulfuron-methyl residues nine times greater than the environmental exposure limit
concentrations were also found in a control drain where no herbicides had been used by the Hawke’s Bay
Regional Council for the past two years prior to monitoring. It is likely that contamination had occurred as
a result of other non-council spraying activities upstream of the sample site.

• The controls in place for the aquatic herbicides have ensured plant controls have taken place effectively.
In future, there needs to be consideration of the herbicide residues concentration in water and application
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rate for metsulfuron-methyl to ensure that the controls support keeping the concentration of the herbicide
in the environment below the environmental exposure limit
• Results from the West Coast and Northland sites also showed detectable residues of herbicides not
permitted for use where contamination of water may occur, where no environmental exposure limit had
been set by the EPA. The herbicides detected are used for broadleaf and woody plant control20.
• The EPA has compared the herbicide levels detected in the West Coast and Northland sites with the
Australian and New Zealand Guidelines for Fresh and Marine Water Quality. Based on the information
available, herbicide levels did not exceed those specified in the guidelines. However, this does highlight
concerns about the use of pesticides in New Zealand, especially as the chemicals are not approved for
use in aquatic environments.

20

2,4-Dichlorophenoxyacetic acid, 2-methyl-4-chlorophenoxyacrtic acid, and 4-Amino-3,5,6-trichloro-2-pyridinecarboxylic acid
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Impact of hazardous substances on soils: cadmium
Several regional councils in recent years have started monitoring various chemical concentrations in soil.
One such chemical is cadmium, a naturally occurring element that is found in phosphate rock used to
21

produce superphosphate and other phosphate fertilisers. Exposure to certain forms and concentrations of
cadmium is known to produce toxic effects on humans. It is not economically feasible to remove cadmium
during the manufacturing of the end-product fertiliser. Accordingly, there is a potential concern that if
cadmium concentrations are too high in fertiliser or there is overuse of fertilisers containing trace cadmium, it
is possible for cadmium to enter the food chain.
The New Zealand fertiliser industry has had a cadmium reduction strategy in place for some 20 years,
involving reducing the amount in fertiliser and hence the amount accumulating in the soil. There is a
voluntary industry standard that all fertilisers supplied by members of the Fertiliser Association of New
Zealand contain less than 280mg cadmium per kg phosphorus. This is achieved by blending together
phosphate rocks containing different cadmium concentrations. It is best practice to always consider cadmium
soil concentrations when considering fertilisers.
In 2006, a Cadmium Working Group was established which became the Cadmium Management Group in
2009. It is coordinated by the Ministry for Primary Industries and, as part of its strategy, has a monitoring
programme to provide information on the concentration of cadmium in soils.
The information provided in the tables that follow is from Status of cadmium in New Zealand soils, 2014, Jo
Cavanagh, Landcare Research, prepared for the Fertiliser Association of New Zealand and the Ministry for
Primary Industries.
This report collated and analysed existing data on soil cadmium concentrations from various sources, and
22

built on a previous study by Taylor et al. (2007) , which provided the first comprehensive national
assessment of soil cadmium concentrations in New Zealand. The Cavanagh report focused on subsequent
data and sought to provide a perspective on how such data can be applied to support implementation and
ongoing use of the Tiered Fertiliser Management System, which is a critical component of New Zealand’s
cadmium strategy.
Soil data referenced in the Cavanagh report was sourced from regional councils, research organisations and
the fertiliser industry and was mostly for topsoil depth increments of 0–7.5 cm, 0–10 cm, or 0–15 cm. Crosschecks were carried out with previous data compilations to avoid duplication. All data was collated, but
analysis focused on samples collected since 2006, the approximate endpoint of a previous extensive data
collation exercise. Where the same site had been sampled at different times the data was used to assess
change in concentration over time.

21

Other chemicals monitored include lead, copper, and zinc. Studies, across New Zealand, that have looked more in depth at
those chemicals concentrations in soil have not been identified.
22
Taylor M, Gibb R, Willoughby J, Hewitt A, Arnold G 2007. Soil maps of cadmium in New Zealand. Landcare Research
Contract Report LC0607/084 for the Ministry of Agriculture and Forestry. 55 p. http://www.mpi.govt.nz/newsresources/publications – search for ‘cadmium’ in keywords.
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Figure 13: Summary of soil cadmium concentrations in New Zealand regions, 2007
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Figure 14: Summary of cadmium concentrations for different land uses, 2007
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Notes
The number of soil samples referenced is based on data from 1209 soil samples from regional councils and
other research sources, and 2078 from the fertiliser industry. This totals 3287 samples. For regional analysis,
some samples are excluded as the region was not specified. In this case there are 2974 soil samples.
The findings are considered using the Tiered Fertiliser Management System outlined in Table 5. The system
requires monitoring of cadmium in soil with a series of trigger values. At all tier levels, soil and crop
23

management techniques can influence cadmium bioavailability and exposure pathways.

23

Sneath G (2015). The Tiered Fertiliser Management System for managing soil cadmium in agricultural soils in New Zealand.
In: Moving farm systems to improved attenuation. (Eds L.D. Currie and L.L Burkitt). http://flrc.massey.ac.nz/publications.html.
Occasional Report No. 28. Fertilizer and Lime Research Centre, Massey University, Palmerston North, New Zealand.
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Table 5: Relationship between tiers in the Tiered Fertiliser Management System (TFMS),
with trigger values
Cadmium
concentration (mg/kg)

Trigger value
(mg/kg)

Tier

Management action required

0

Five-yearly screening soil test for cadmium status

0–0.6

1

Application is restricted to a set of products and application rates
to minimise accumulation, and landholders are required to test for
cadmium every 5 years using approved programmes

>0.6–1.0

0.6

2

Application rates are further managed by use of a cadmium
balance programme to ensure that cadmium does not exceed an
acceptable threshold (1.8 mg/kg) within the next 50 years

>1.0–1.4

1.0

3

Application rates are further managed by use of a cadmium
balance programme to ensure that cadmium does not exceed an
acceptable threshold (1.8 mg/kg) within the next 50 years

>1.4–1.8

1.4

4

No further accumulation above the trigger value

>1.8

1.8

Key Findings
The following findings are from Cavanagh’s Summary in Status of cadmium in New Zealand soils.
•

Waikato and Taranaki regions had the highest cadmium concentrations (medians of 0.74 mg/kg and
0.71 mg/kg respectively), followed by the Bay of Plenty (median of 0.54 mg/kg). Several samples from
Waikato had cadmium concentrations greater than 1.8 mg/kg, the Tier 4 trigger value, with one sample
each from the Bay of Plenty, Taranaki and Tasman also exceeding 1.8 mg/kg. The majority of samples
from the Waikato and Taranaki regions fall within the first two tiers of the TFMS, while the majority from
the other regions fall within the first tier.

•

Dairying land use had the highest cadmium concentrations followed by orchards (including vineyards),
although further land-use delineation revealed that orchards (excluding vineyards) had higher
concentrations than dairying.

•

Cropping and dry stock concentrations were similar. However, cadmium concentrations in the small
number of identified extensive dry stock category (which includes deer farms and lifestyle blocks in
addition to extensive sheep and beef) were higher than for the general dry stock category (which also
includes unidentified extensive dry stock land use).

•

Non-agricultural land uses had the lowest concentrations.

•

Clarity is required on what constitutes an exceedance of a TFMS trigger value and requires
management actions to be implemented.

•

The 2009 New Zealand Total Diet Study undertaken by the New Zealand Food Safety Authority
estimated dietary exposures for cadmium were below the health standards set by the World Health
Organisation.
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The aerial use of 1080
1080 (sodium fluoroacetate) is used to control animal pests, including possums, stoats, and rats for
conservation purposes and to prevent the spread of bovine tuberculosis. 1080 is one of the most closely
monitored hazardous substances in New Zealand. Its use is supported by the Parliamentary Commissioner
for the Environment, and is considered to be the best form of pest control currently available to help protect
native flora and fauna. Aerial drops are considered the most effective form of pest control on rugged or
remote land.

Figure 15: Incidents and public concerns regarding the aerial use of 1080 reported to the
EPA, 2008 to 2015.
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Data source: EPA, Year ended 31 December 2015. Any incidents involving 1080 are defined as any breach
(non-compliance with HSNO controls, RMA permit conditions, or any other legal requirement associated into
a 1080 aerial-application operation); any event resulting in an increased risk to public, worker, or
environmental safety; and any event that causes significant public risk.
Key findings
•

In 2015, 20 incidents (breaches, objections or concerns) were reported to the EPA. Despite fewer aerial
operations in 2015 there were more incidents reported. Nine of these related to the activities of
operators and 11 involved members of the public. This reflects continued public interest in these aerial
operations. However, since 2012, the majority of incidents reported to the EPA have been raised by
operators and funding agencies, rather than by members of the public or other agencies.

•

In 2015, there were six operator breaches of the HSNO Act – the same as in 2014. All breaches were
investigated and no evidence of adverse effects on public or operators’ health, waterways or land were
found. None of the 446 water samples taken after the aerial drops contained 1080 above approved safe
levels.

•

Tighter restrictions on aerial applications were introduced following reassessment of 1080 in 2007.
Since then, operators have been obligated to report on their activities so that the EPA can actively
monitor 1080 use and promote sound pre-operation planning and operational management. In addition,
operators are complying with guidelines to ensure that Māori, local communities, landowners and other
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affected groups are adequately consulted before an aerial drop. The 2015 report shows that these
restrictions are resulting in a low number of reported incidents, with fewer than half being caused by
operators.

Figure 16: Treated area cover by the aerial use of 1080, 2008 to 2015.
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Data source: EPA, Year ended 31 December 2015.
Key findings
•

In 2015, there were 45 aerial operations covering a total of 374,227 hectares.

•

In 2014, the area covered was almost three times larger than completed in 2015. The EPA received 58
operation reports covering 967,012 hectares. The peak in 1080 use was due to the Battle for our Birds
programme run by the Department of Conservation during 2014, in response to a significant beech mast
24

in the summer of 2013/14 .

24

Beech masts (high levels of seed production in our beech forests) which leads to a significant expansion of the rodent
population and their predators which are also predating on native birds. When the majority of the seeds are consumed and
rodent prey abundance is decreasing predators significantly prey on native birds reducing their numbers.
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Impact of hazardous substances on bee health
The following draws on data from Landcare Research New Zealand. Since 2015, the Ministry for Primary
Industries has contracted Landcare Research to conduct an annual survey of New Zealand's managed
honey bee colonies. In 2016, Landcare Research undertook a New Zealand Colony Loss and Survival
Survey (NZ COLOSS), which sought to quantify colony losses over winter 2016. It also sought to provide
baseline data for monitoring bee health over time, and to investigate emerging challenges for the apiculture
industry and industries that rely on pollination services. The survey was not intended to diagnose Colony
Collapse Disorder or Colony Depopulation Syndrome in New Zealand.
The NZ COLOSS survey was administered to beekeepers online. Some 2,179 beekeepers responded to the
survey and the information collected covered 275,356 hives. This represents 38 percent of all beekeepers
and 40 percent of all New Zealand production colonies. The survey questionnaire was based on a
standardised survey that has been conducted in 31 countries, although it was adapted to address issues of
particular concern to New Zealand.
Losses due to pesticides, plant toxins, and other pathogens and pests are difficult to diagnose. Therefore,
the NZ COLOSS follows the established international practice of asking beekeepers to report on symptoms
to help distinguish cases of starvation from those of exposure to toxins or particular diseases.

Figure 17: Percentage of hive loss causes among beekeepers who lost hives in 2016
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Data source: Landcare Research New Zealand prepared from the Ministry for Primary Industries. 2016. New
Zealand Colony Loss and Survival Survey (NZ COLOSS).
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Brown. P. Landcare Research New Zealand. 2016. New Zealand Colony Loss and Survival Survey (NZ COLOSS) 2016.
Ministry for Primary Industries Technical Paper No: 2017/16. February 2017.
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Key Findings
•

It is estimated that New Zealand’s hive losses during the winter of 2016 survey was 9.8 percent, which
is significantly lower than losses reported in many other countries where similar surveys are undertaken
(average of 17 percent winter hive losses in the northern hemisphere). Some colony loss is expected
over winter due to lack of food and poor foraging weather, bees being too weak to survive the cold, or
bee health being compromised by pests and diseases or environmental factors. A hive loss of 10 to 13
percent winter loss in considered normal in New Zealand.

Cause of hive loss: colony death
•

Beekeepers reported that 46.3 percent of hive losses were attributed to colony death. This represents
four percent of total hives covered in the survey. There are two distinct indicators for discerning the
probable causes of colony death.
1

The presence of dead worker bees in the cells with no food present in the hive is indicative of
starvation. Thirty-seven percent of hives attributed to colony death showed signs of starvation.
Colonies are commonly weakened during pollen and nectar scarcity and during bad weather,
however, these problems may be mitigated by supplementary feeding of sugar and protein as well
as avoiding the overcrowding of apiary sites.

2

The presence of many dead bees in or in front of the hive is indicative of toxic exposure from
environmental toxins such as pesticides. Thirty-one percent of hives that were reported as being
dead had dead bees in or in front of the hive, indicative of acute toxic exposure.26

•

One method employed by beekeepers overseas to mitigate the chronic load of toxins embedded inside
the hives is to replace wax brood combs with new foundation. This approach may be increasingly
important as Varroa mite treatments inside hives are used long term. Removing the old wax brood
combs reduces the exposure of the colony to chemicals either brought into the hive by the bees (for
example, pesticides) or by the bee keeper (for example, Varroa mite treatments). When chronic
exposure is decreased, the overall health of the colony is assumed to be higher compared to chronically
exposed colonies.

Cause of hive loss: queen problems
•

The second major cause of hive loss is problems associated with queen bees, in particular, drone-laying
queens (queens that lay unfertilised eggs which result in drones (males)), and the absence of a queen,
or the death of the queen.

Cause of hive loss: wasps
•

Survey respondents attributed 11.7 percent of the hive losses, on average, to wasps. Wasps invade and
kill weak colonies. These losses are heavily concentrated in the North Island. Widespread infestations
of the giant willow aphid have contributed to increasing populations of wasps that feed on the honeydew
produced by these aphids. With an increased wasp population, hives are more likely to be exploited by
wasps.

26

The survey does not distinguish between insecticides/agrochemicals and naturally occurring karaka poisoning.
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•

In 2006, the EPA approved Vespex, a protein bait targeted at wasps, which contains the commonlyused insecticide fipronil. The bait was piloted on five public conservation land sites in 2015 and was
found to reduce wasp activity by more than 95 percent. Unlike other products, the Vespex formulation is
not attractive to bees, so there are no unintended negative impacts to bee health. Wider use of this
product could be beneficial to the apicultural industry, reducing the wasp population and hence colony
or production loss due to wasp invasions.

Varroa mite in New Zealand
•

In the past, Varroa mite

27

significantly contributed to winter hive loss.

28

Without treatment, most hives

die within six months of being infected. The Varroa mite arrived in the North Island in 2000 and spread
to the South Island in 2006, resulting in more frequent hive losses and increased labour and control
costs.
•

Commercial operators across all regions rely mostly on two synthetic chemical treatments to control
Varroa: flumethrin (EPA-approved in 2001) and amitraz (EPA-approved in 2006). Organic treatments,
particularly thymol which was approved by the EPA in 2015, are often used by non-commercial
beekeepers.

27

The Varroa mite is an ectoparasite that feeds off the bodily fluids of adult, pupal, and larval honey bees. Varroa can transmit
viruses, specifically the deformed wing virus. Bees that are under stress from varroa are also more susceptible to infection.
28
Ministry for Primary Industries. Annual Apiculture Monitoring Report 2014. January 2015.
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Hazardous substances and protecting the ozone layer
New Zealand has ratified the Vienna Convention on the Protection of the Ozone Layer and the related
Montreal Protocol combating ozone-depleting substances. This Protocol is a multilateral environmental
agreement to promote international cooperation and action to protect the ozone layer from changes due to
human activities. The Protocol covers the phase-out of the production, consumption, and certain uses of
ozone-depleting substances, including hydrochlorofluorocarbons (HCFCs) and methyl bromide, according to
agreed timetables.
The Protocol is implemented by the Ozone Layer Protection Act 1996 and the Ozone Layer Protection
Regulations 1996, which establish the required permitting system for ozone-depleting substances. The EPA
has responsibility for enforcement of the Act and Regulations. In addition, ozone-depleting substances with
hazardous properties, for example methyl bromide, are subject to the HSNO Act regulatory regime.

The phase out of ozone depleting substances
29

Ozone depleting substances phased out include :
•

Chlorofluorocarbons (CFCs), which are the main source of harm to the ozone layer. These were widely
used as refrigerants until the 1980s. Thirty years ago, New Zealanders used 2300 Ozone Depleting
Potential (ODP) tonnes of CFCs. Within 10 years, imports of CFCs were fully phased out. CFCs have
not been imported into New Zealand since 1996. However, there are still CFCs left in older industrial air
conditioning and refrigeration systems, car air conditioning systems, and domestic refrigerators;

•

Non-essential halons were phased out in six years from 142 ODP tonnes used in 1986;

•

Carbon tetrachloride was phased out over five years from imports of 0.224 ODP tonnes in 1991/92 to
zero imports by 1996;

•

Methyl chloroform was phased out over five years from imports of 580 ODP tonnes in 1991/92 to zero
imports by 1996;

•

Methyl bromide, which was used mainly as pesticides to treat crops, particularly strawberries, was
phased out by 2007. It can now only be used for quarantine and pre-shipment fumigation; and

•

Hydrochlorofluorocarbons (HCFCs) phase out was completed in January 2015, in advance of the 2030
international target (see Figure 18).

29

These chemicals were used as: foam blowing agents in fire-fighting equipment; foam insulation; a component in electrical
equipment: industrial solvents; solvents for cleaning (including dry cleaning); and aerosol spray propellants.
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Figure 18: Hydrochlorofluorocarbons (HCFCs) consumption in New Zealand, 1998 to 2015.
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Data Source: Ozone depleting potential tonnes imported into New Zealand as per the EPA permitting
regime. Year ended 31 December 2015.
Preparatory work is underway to phase out a group of HFCs (hydrofluorocarbons) in response to an
amendment agreed to by Montreal Protocol members in 2016. HFCs are currently used as refrigerants and
use of these substances increased rapidly over the last 10 years due to the phase out of HCFCs
(hydrochlorofluorocarbons). Despite only minor ozone depleting potentials, HFCs often have high Global
Warming Potential and can be addressed effectively under the Montreal Protocol.
These initiatives have all contributed to global efforts to reduce the ozone hole over Antarctica and the
thinning of the ozone layer over the Arctic. The World Meteorological Organisation Global Atmosphere
Report outlined that the 2016 results make the ozone hole an average year in comparison to the ten
previous years. The ozone hole area averaged over the last 10 days of September was smaller in 2016 than
30

in 2015, similar to 2013 and 2014 but larger than in 2010 and 2012. The United Nations Environment
Programme (UNEP) comments that results from continuing global systematic observations have confirmed
that atmospheric levels of key ozone depleting substances are declining and it is estimated that with
continued, full implementation of the Montreal Protocol’s provisions the global ozone layer should return to
pre-1980 levels by around the middle of this century and the Antarctic Ozone around 15 years later.

31

The UNEP notes that the monitoring the changes in the ozone layer and concentrations of ozone depleting
chemicals in the atmosphere needs to continue: “The ozone layer recovery is happening now in an
atmosphere that is different from what it used to be because of increasing greenhouse gases and associated
climate change. There are complex interlinkages between ozone and climate and those interlinkages as well

30

Fourth World Meteorological Organization Filter Radiometer Comparison (FRC-IV), Davos, Switzerland, 28 September - 16
October 2015, 65 pp. November 2016.
31
Ozone Secretariat http://ozone.unep.org/en/focus/montreal-protocol-achievements-date-and-challenges-ahead
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as many other uncertainties about the atmospheric processes still need to be better understood through
continued research.”

32

The UN estimates that thanks to the measures adopted under the Montreal Protocol millions of deaths from
skin cancer have been avoided along with dozens of millions of non-fatal cases of skin cancer and cataracts.

Approving alternatives to ozone depleting substances
On 23 February 2017, the EPA granted Honeywell International approval to import HFO-1234yf, a non-toxic,
flammable gas used in closed refrigeration and air conditioning systems. This is an alternative refrigerant to
HFCs (hydrofluorocarbons), currently being phased out. It is important for New Zealand’s export industries
that alternative refrigerants are available. It has a low global warming potential compared to many existing
refrigerants, and it is not ozone depleting.
Although there are some potential risks associated with the physical properties of the substance, including its
high hazard flammability, the HSNO decision-making committee considered that the potential risks to human
health and aquatic and terrestrial environments are negligible with the proposed controls in place.
The EPA received a number of submissions on the proposal and a hearing was held in December 2016.
There was strong overall support for the application amongst the submissions, with no submitters opposing
the application. The submissions were consistent in their support for the move to refrigerants that are not
ozone-depleting and that have much lower global warming potential than currently used refrigerants such as
HFCs.

Methyl Bromide
New Zealand phased out all non-quarantine and pre-shipment methyl bromide use by 1 January 2005, as
required by the Montreal Protocol. However, as set out in Figure 19, methyl bromide consumption has been
increasing over the last 15 years, related to its use for quarantine and pre-shipment purposes which is
excluded from the Montreal Protocol. Methyl bromide is used as a fumigant to protect the environment and
primary industries from harmful overseas organisms as well as to meet the requirements of trading partners
importing New Zealand products. The most common goods fumigated with methyl bromide are log and
timber products for export, and imported fruits and vegetables.
Although there is considerable international interest in removing quarantine and pre-shipment methyl
bromide from use, there is currently no single alternative fumigant, method of treatment or alternative
approach available. While a number of possible alternatives have been identified, work is required to ensure
their technical and economic suitability of these, including investigating potential toxicity to humans, efficacy
for all life stages of target pests, and acceptance by trading partners.
New Zealand continues to negotiate with trading partners to build acceptance of methyl bromide alternatives
including phosphine. Steps are also being taken to improve the application techniques to minimise
retreatments onshore by failures of offshore treatments.

32

Malabed, J., Velasquez. J, and Shende, R, Inter-Linkages between the Ozone and Climate Change Conventions: Part 1:
Inter-Linkages between the Kyoto and Montreal Protocols, United Nations Environment Programme (UNEP). 2002.
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Figure 19: Methyl Bromide consumption in New Zealand, 2000 to 2016.
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Data Source: Ozone depleting potential tonnes imported into New Zealand as per the EPA permitting
regime. Year ended 31 December 2016.
Consumption of quarantine and pre-shipment methyl bromide has increased by about five percent since
2013, which coincides with the upsurge in log exports to China.
The HSNO Act approval for methyl bromide was reassessed in 2010 and set maximum limits for workplace
and environmental exposure. Operations are not permitted to result in methyl bromide exposure that
exceeds these limits. Recapture technology can be used to ensure these limits are met. Recapture of methyl
bromide is a requirement for operations from 2020 under the approval. Three ports and some inland sites
are now utilising technology to recapture methyl bromide for all fumigations other than ship holds. This will
further reduce the overall emissions of the fumigant.
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Recent biocontrol agents in New Zealand
As an isolated, island nation, both New Zealand’s native and introduced flora and fauna are under threat
from invasive pests and weeds. Existing and new pests and weeds have the potential to cause severe
negative environmental and economic impacts. As a result, there is ongoing targeted investment in pest and
weed controls to protect our native land, aquatic environments and primary production from weeds,
vertebrate and invertebrate pests and pathogens. Reducing the impact of these threats has mainly relied on
pesticides, occasionally augmented by biological control. Biological control is the use of natural enemies
(called biological control agents or biocontrol agents) to reduce populations of pests.
As outlined in the Royal Society of New Zealand’s March 2014 paper, Challenges for pest management in
New Zealand, cost-effective biocontrol has been achieved against invasive invertebrates in New Zealand
pastoral ecosystems. Historically, New Zealand has had relative success in reducing target weeds through
33

biocontrol agents with impact being reported as high as 50 to 83 percent decreases in weed abundance.
Notable biological control agents that the EPA has approved in recent years are outlined below.

Japanese honeysuckle (Lonicera japonica)
Japanese honeysuckle is a significant environmental weed throughout
New Zealand, particularly in the North Island. Japanese honeysuckle
vines grow rapidly, creating dense tangled curtains. Honeysuckle can
form a complete blanket, shading out small trees and shrubs. It can
cause canopy collapse. Stems produce roots where they touch the
earth, helping the vine to clamber across the ground. It also provides
support for faster-growing weedy vines such as morning glory and moth plant. It overtakes native forest
remnants, wetlands, pine plantations, shrub land, and transit corridors throughout New Zealand, and is
regarded as a serious threat to the native flora. Fruit-eating birds spread the seeds, but many new
infestations originate from material from home gardens dumped on bushland and roadside edges.
The EPA has approved the following new organisms to act as biological control agents:
•

Honshu white admiral butterfly (Limenitis glorifica). This butterfly was approved for release in August
2013. It feeds on the foliage of the plant. As the butterflies will not breed in captivity, female butterflies
that had already mated were collected in Japan and brought to New Zealand to lay fertile eggs.

•

Honeysuckle stem-boring beetle (Oberea shirahatai). This beetle was approved for release in June
2015. It feeds on the foliage of the vine and lay eggs into holes that the females chew in to the stems of
the plant. Once the larvae hatch, they bore in to the stems which can cause stem dieback.

Honshu white admiral butterflies were first released in spring 2014 in the Waikato region. As of December
2016, Landcare Research has seen the Honshu white admiral butterfly successfully reproduce subsequent
generations and disperse away from the original release site. It may be a number of years before there is a
visible impact to Japanese honeysuckle in the North Island, however, the successful release in the Waikato
is a positive sign towards controlling this weed. Landcare Research anticipated the first release of the
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McClone M, Bourdot G, Bryrom A, Clout M, Goldson S, Nelson W, et al. (2014) ‘Challenges for pest management in New
Zealand.’ March 2014. Royal Society of New Zealand ‘Emerging Issue’, Wellington, New Zealand.
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honeysuckle stem-boring beetle was to have taken place in spring 2016. There is no information available
yet on the release, establishment or impact of the beetle.

Tutsan (Hypericum androsaemum)
Tutsan is considered a serious agricultural and environmental pest in the
central North Island. The yellow-flowering shrub was introduced into New
Zealand as a garden plant in the 19th Century, but had grown out of control
by 1924 and has been a growing threat to hill country farming since the
1950s.
It thrives in the central North Island, particularly around stream margins and
regenerating scrub. In some areas, such as the Waikato, landowners work with their regional councils to
control the weed. Although it is not toxic, livestock will not eat it and removing it is time consuming: even
minor infestations require intensive effort and herbicides are usually used to control or reduce larger
infestations. As a result, under the Biosecurity Act 1993, tutsan cannot be bought, sold, propagated,
distributed or included in commercial displays. In the last 50 years, tutsan has not only affected productive
landscapes but also conservation land.
The EPA approved the following new organisms in May 2016 to be imported from Europe to act as biological
control agents for tutsan:
•

The leaf-tying moth Lathronympha strigana. This moth feeds on the leaves and stems of the plant in
spring and burrows into the fruit, consuming its seeds.

•

The leaf beetle Chrysolina abchasica. This beetle feeds on the foliage of tutsan. In large enough
number, this beetle is capable of stripping the plant of its leaves.

Both had been in containment at Lincoln since 2014, and host testing found that both appeared to be highly
damaging to tutsan. Releasing two biological control agents with complementary feeding habits increases
their effectiveness. If both establish successfully, and disperse widely, they will increase the chance of
success of the biocontrol programme for tutsan.

Darwin's barberry (Berberis darwinii)
Darwin’s barberry first became established in New Zealand in 1946 and
is now common from central North Island to Stewart Island. There are
relatively few major infestations, but it is a future threat to environmental
and economic values throughout the country as it is still spreading.
Blackbirds and other species feed on fruits and then drop seed at a
distance from the seed source, founding satellite populations.
This weed occupies grazing land in a similar way to gorse, and can displace native plants in bush remnants.
The weed can aggressively invade forest margins and light gaps in disturbed or remnant forest. It overtops
the margins and understory of patchy remnant forest, destroying low-growing native plants that should grow
in such areas, including seedling forest trees. It is a threat to the ecological and biodiversity values of
reserved land managed by the Department of Conservation, regional councils, and other organisations. It is
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seen as a major threat in Rakiura National Park where an eradication campaign is in progress. Considerable
investment occurs annually just to maintain damage at current levels.
The EPA approved the following new organisms in October 2012 to be imported from Chile to act as
biological control agents for Darwin’s barberry:
•

The Chilean flower bud-feeding weevil Anthonomus kuscheli. This weevil will reduce the flower and fruit
production of the weed.

•

The Chilean seed-feeding weevil Berberidicola exaratus. This weevil will destroy any seeds that the
flower-bud feeding weevil has not eaten.

As identified in the case of using the leaf-tying moth and the leaf beetle as biocontrol agents to tutsan,
releasing these two biocontrol agents with complementary feeding habits increases their effectiveness. The
effects of the agents will be additive because reduction in fruit production by the bud weevil is likely to reduce
the resource available to the seed weevil, increasing the proportion of seeds attacked within each fruit.

Asexual Epichloë (Neotyphodium)
The EPA has also approved fungal biocontrol agents for release in
New Zealand. Fungal agents have been shown to improve plant
resistance to pests, diseases, and abiotic stresses.
Asexual Epichloë endophytes are fungi that live within grass
species. They grow between plant cells and enhance the yield and
persistence of grasses. The exploitation of naturally-occurring
obligate epichloae endophytic fungi to control pests of ryegrass (Lolium) and tall fescue (Festuca
arundinacea) in New Zealand pastures has been highly successful.
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As part of AgResearch’s cereal-endophyte research programme, which aims to discover novel endophyte
strains and form new associations between these strains and cultivated modern cereal plants, two
applications to release non-toxic Epichloë fungi were approved in 2014 (45 strains) and 2015 (18 further
strains). The release sought to improve the resistance of rye, corn, and other annual cereal crops to pests
and diseases. In the new organism’s approval application, the benefits of these fungi were noted as:
improved farm productivity, increased crop yields, reductions in the use of synthetic pesticides, and gaining
new scientific knowledge in the use and application of an emerging bio-technology. These benefits are
considered to be significant to farmers and the growth of New Zealand’s primary industry.
The evidence provided by the applicant and garnered from scientific literature by EPA scientists show that
the strains will not adversely affect non-target and valued animals, will not negatively impact the genetic
diversity of native Epichloë fungi, nor displace native plants in their environment.
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Annual monitoring of field tests for genetically modified organisms
In a field test or outdoor development, genetically modified organisms (GMOs) are kept within outdoor
enclosures where there are physical barriers (such as fences) and operating procedures (such as preventing
plants from flowering) to keep the genetically modified plant or animal within its secure enclosure. Such
activities are classed as being in containment within approved facilities. The following field test/outdoor
developments are currently taking place in New Zealand.

Table 6: Field tests for GMOS currently occurring in New Zealand
GMO

Applicant

Approval
date

Approval
expiry date

Radiata pine (Pinus radiata) with altered plant growth/biomass
acquisition, reproductive development, herbicide tolerance,
utilisable biomass, wood density, and dimensional stability

Scion Research

December
2010

December
2035

Cattle, sheep and goats which therapeutic proteins in milk or
have altered levels of endogenous proteins for the study of
gene function, milk composition, and disease resistance.

AgResearch New
Zealand

April 2010

April 2030

The EPA approved these applications to field test in containment GMOs subject to stringent controls, which
include containment facility standards and requirements, inspection and monitoring commitments, and
completion of the approval timeframes. Both field tests are required to report annually on the field testing
activities, any unforeseen adverse effects and incidents that have occurred and relevant details, iwi liaison
and engagement, environmental impact research, and a five-year assessment of outcomes and benefits
achieved to date.
Since 2010, neither field tests for GMOs have found any unforeseen adverse effects. There was an incident
reported to the EPA and the Ministry for Primary Industries in 2012, when the first trees planted under
approval were destroyed in April 2012 by unknown persons who illegally entered the site. This caused an
initial delay in beginning field trial experiments and further plantings were delayed while security was
evaluated and additional measures put in place.
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