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Executive summary
The Native and Surrogate Species Project (the project) was established in 2016 by the Environmental
Protection Authority (EPA) in response to concerns from Ngāi Tahu about data relating to overseas
surrogate species used in the hazardous substance approval process. The core concern was whether
test data derived from overseas surrogate species are representative enough to protect New Zealand
native species, many of which are threatened. No testing is currently undertaken on New Zealand
native species as part of the hazardous substance approval process (and none is planned).
The project, a collaborative initiative involving individuals and organisations from hazardous
substance regulators, manufacturers, agrichemical users, sector groups and Māori, explored the
extent to which test data from overseas can be used to assess potential risks to New Zealand native
species when approving new agrichemicals.
A literature review, completed in 2017, was commissioned to understand what, if any, research had
been done on this matter. It concluded there was insufficient data to robustly evaluate whether New
Zealand native species are more or less sensitive to contaminants compared to the standard test
species.
Later in 2017, a Te Herenga1 sub-group was formed to compile a two-part list of firstly, culturally
significant species (native and exotic) which it was felt may not be represented by surrogate species
and, secondly, surrogate species which it was felt may be appropriate proxies for particular culturally
significant species. The EPA and industry each separately analysed the list to identify surrogate
species that might be helpful in relation to culturally significant species ‘gaps’, and to check the
robustness of the ‘like-for-like’ surrogate test species to culturally significant species comparisons to
confirm whether the surrogate species are likely to be appropriate proxies for the culturally significant
species.
The EPA and industry members independently found that the surrogate species provide reasonable
coverage for culturally significant species in New Zealand, with the exception of gaps in relation to
reptiles, amphibians and mushrooms.
The EPA has concluded that it will continue with the current approach for risk assessment, including
the use of extra assessment factors for threatened species, and will investigate risk assessment
approaches for reptiles and amphibians.

1

4

Te Herenga is the EPA’s national network of Māori environmental practitioners and kaitiaki (environmental
guardians).
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1

Introduction

In 2014, the Ngāi Tahu Hazardous Substances and New Organisms (HSNO) Komiti (the Komiti) 2
raised concerns with the Environmental Protection Authority (EPA) about whether overseas surrogate
species used in the hazardous substance approval process, and the test data derived from them, are
representative enough to protect New Zealand native species, many of which are threatened. Later
that year, the EPA implemented a new risk assessment approach to assess the risks of hazardous
substances to threatened species, primarily in response to Ngāi Tahu concerns.
The EPA’s new approach was based on the United States Environmental Protection Agency’s
(USEPA) approach to threatened species, which involves the use of larger assessment factors to
provide a higher degree of safety for threatened species. The USEPA developed this approach in
2005 to meet its obligations under the United States Federal Endangered Species Act 1973 as the
federal pesticide regulator. (For more detail about the EPA risk assessment process, see Appendix
D.)
In response to ongoing concerns from Ngāi Tahu, the Native and Surrogate Species Project (the
project) was informally established by the EPA in 2016. The project explored the extent to which test
data from overseas can be used to assess potential risks to New Zealand native species.
This report provides an overview of the evolution of the project, and the collaborative approach taken
by its members, which included individuals and organisations from hazardous substance regulators,
manufacturers, agrichemical users, sector groups, and Māori, to consider these matters. (See
Appendix A for a list of members.) It also outlines key findings from the analysis of surrogate species,
the response to this project from Māori, and potential next steps arising from the findings of the
project.

2

Background

The EPA regulates the importation, manufacture and use of hazardous substances in New Zealand,
including the approval of new hazardous substances.
In assessing the potential risks of a hazardous substance to New Zealand species, the EPA currently
relies on the use of test data gathered overseas from testing the substance on surrogate species.
Surrogate species are animals or plants that are representative of groups of species that may be
potentially affected by a hazardous substance. Testing on surrogate species helps chemical
manufacturers and regulators to understand the potential risks that hazardous substances may pose
to a broad range of animal and plant species. Essentially, surrogate species are used as proxies for
species where a hazardous substance might be used.
Use of surrogate species test data is standard practice amongst international hazardous substance
manufacturers and regulators, and there are a number of test guidelines that have been developed by
the Organisation for Economic Cooperation and Development (OECD) which ensure that the test
results are of sufficient quality, consistent and suitable for regulatory purposes.
No testing is currently undertaken on New Zealand native species as part of the hazardous substance
approval process.

2

The Komiti is a specialist committee of Te Rūnanga o Ngāi Tahu which provides technical assistance to the
Office of Te Rūnanga and Papatipu Rūnanga on matters relating the Hazardous Substances and New
Organisms functions of the EPA.
5
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Representatives of Te Herenga, the EPA’s Māori national network consisting of environmental
specialists mandated by their iwi, hapū or group to participate in EPA processes, were involved in the
project for its duration as members of the Native and Surrogate Species Project Working Group (the
Working Group), which maintained oversight of the project. They shared the concerns raised by Ngāi
Tahu regarding the robustness of using surrogate test species in the New Zealand context, and, with
the Ngāi Tahu representatives, formed a Sub-Working Group3 of the project (the Sub-Group) to
consider specific aspects from a Māori perspective.
The broader discussion was informed by concerns relating to the Treaty of Waitangi related principles
such as partnership and active protection, which underpin the relationship between the Crown and
Māori. Part of this included the Wai 262 Waitangi Tribunal claim, commonly known as the flora and
fauna claim, which was lodged with the Waitangi Tribunal in 1991. This claim was about the
recognition of rights around, and control of, Māori knowledge, customs and relationships with the
natural environment.
The Ngāi Tahu HSNO Komiti also expressed the view that the rules for regulation of hazardous
substances in New Zealand have not achieved the goal of protecting the environment. This includes a
concern that the widespread and extensive use of toxic pesticides, fungicides and other agrichemicals
in the horticultural and agricultural sectors, and the breakdown of these products, places a burden on
terrestrial and aquatic environments. These views are shared by other members of the Sub-Group
and the wider Te Herenga network.

3

The native and surrogate species project

3.1

Investigating the adequacy of surrogate species for New Zealand native
species

In November 2014, following the implementation of the new risk assessment approach to assess the
risks of hazardous substances to threatened species mentioned earlier, the EPA met with the Komiti
to share information about the proposed new scheme. The Komiti questioned how well the
international risk assessment models, and the standard animal tests used to provide data for those
models, adequately addressed the risks to native species in New Zealand. The main concern was
around the suitability of using standard test species as surrogates for New Zealand native species.
The Komiti was of the view that applications for new agrichemicals should clearly and explicitly spell
out the benefits supporting their introduction and be persuasive. At the same time, the risks must be
fully documented and measures to mitigate their impact be fully argued. This is particularly relevant in
the aquatic environment where Māori have long held concerns about chemicals ending up in
waterways and soils and affecting native flora and fauna.
The Komiti had also been made aware of a Chinese paper on ecotoxicological testing4 that used
toxicity data for non-native species to derive water quality criteria. There was uncertainty about the
extent to which the tests would be sufficiently protective of aquatic ecosystems in China. The

3

Members of the Sub-Group were representatives from the Ngāi Tahu HSNO Komiti, Ngapuhi HSNO Komiti,
Tai Tokerau Resource Managers, and Ngati Huarere ki Whangapoua. Members of Ngā Kaihautū Tikanga
Taiao, the statutory Māori advisory committee to the EPA, also participated in the sub-group meetings.

4

Xiaowei Jin et al. (2015). Do water quality criteria based on non-native species provide appropriate protection
for native species. Environmental Toxicology and Chemistry, 34, 1793–1798. https://doi.org/10.1002/etc.2985
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researchers proposed applying a heightened risk factor to offer adequate protection to native Chinese
species for approximately 90 percent of tested chemicals, and thus reduce uncertainty.
In May 2015, the Chair of the Komiti, Edward Ellison, and the Chief Executive of the EPA at the time,
Rob Forlong, met. The EPA acknowledged that greater effort needed to be put into understanding the
sensitivity of native species to hazardous substances. The Komiti expressed their strong interest in
being involved in further discussions on this topic. To progress this work, workshops were held
involving the EPA, iwi and industry.

3.2

Our collaborative approach

The EPA hosted initial workshops with iwi, industry and other government agencies in July and
November 2015 to discuss the need for, and various approaches to, assessing the potential of native
species being more sensitive to the effects of agrichemicals than standard test species, refer
Appendix A for a list of participants. At the end of the November 2015 workshop, all participants
agreed to form the Native and Surrogate Species Project and establish the Working Group to
continue discussing the issues.
The Working Group agreed on the key question for this work, which is “how appropriate is it to use
exotic surrogate species as a proxy for New Zealand native species in risk analyses to approve new
agrichemicals?” The Working Group agreed more information was needed on what was already
known about the relative sensitivity of New Zealand native species to agrichemicals, and, of overseas
test species that are not tested. Following the first workshop, the Working Group agreed to carry out a
literature review regarding native species testing to understand what, if any, research had been done
to answer the question.
In March 2016, the Working Group developed a Draft Terms of Reference for the desktop literature
review5. Landcare Research was commissioned to carry out the literature review. The review was
completed in January 2017 and concluded that there was insufficient data to robustly evaluate
whether New Zealand native species are more or less sensitive to contaminants compared to the
standard test species.
In view of the literature review findings, the Working Group decided, in May 2017, that a
representative list of culturally significant species (including a consideration of cultural and
conservation perspectives) would be compiled so that the appropriateness of surrogate test species
could be reviewed in relation to key valued species.
The Working Group invited the Sub-Group to identify a number of key culturally significant species
(see Tables 1 and 2). The Sub-Group meeting was convened in July 2017. The following factors were
taken into account when compiling the list:


similarity of valued species to surrogate test species including in terms of distribution, habitat, diet
and behaviours



mana o te taonga: the importance of each culturally significant species to Māori



locations where hazardous substances are used, where culturally significant species may be
present (i.e. farmland, cropping, parks and amenity areas, home environments)

5

Booth, L., Cavanagh, J., Champeau, O., Fisher, P., & Tremblay, L. (2017). New Zealand native species in
toxicity risk assessment: Literature review. Wellington, New Zealand: Landcare Research Manaaki Whenua.
7
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inclusion of long-established exotic species that are valued by Māori for food, medicine or other
uses.

The Sub-Group identified two clusters of culturally significant species:


culturally significant species which it was felt may not be represented by surrogate species i.e.
there may not be appropriate proxies for particular organisms in New Zealand, resulting in
potential ‘gaps’ in risk assessments (see Table 1)



surrogate species which it was felt may be appropriate proxies for particular culturally significant
species in New Zealand, that is, provide coverage for similar organisms in New Zealand (see
Table 2).

The list of culturally significant species compiled by the Sub-Group was tabled for discussion at a
Working Group meeting in August 2017, where it was proposed that industry and the EPA would each
separately analyse the list and populate it with comparable surrogates, then report back. The two key
tasks were to:


identify surrogate species that might be helpful in relation to culturally significant species ‘gaps’
(see Table 1)



check the robustness of the ‘like-for-like’ surrogate test species to culturally significant species,
listed in Table 2, to confirm whether the surrogate species are likely to be appropriate proxies for
the culturally significant species.

Bayer Crop Protection and Dow AgroSciences gave a presentation to the Working Group at the
August 2017 meeting on behalf of agrichemical manufacturers outlining how industry develops new
active ingredients and prepares their application dossiers for the EPA (see Appendix C for further
information on the industry perspective). This presentation emphasised that data packs for new active
ingredients are developed globally, based on international standards, procedures and guidelines. On
average it takes 11 years and more than NZD$400 million to bring a single crop protection product to
the market.
The EPA also presented at the above meeting on the environmental risk assessment approach that
the EPA uses when assessing hazardous substance applications, including cultural assessment to
determine impacts on Māori interests (see Appendix D for further information on the EPA evaluation
process).

8
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Table 1: Culturally significant species in New Zealand that may not be represented by surrogate test species
Potential New Zealand species ‘gaps’

Notes

Tuna (freshwater eels) Anguilla australis, A. dieffenbachia

Iconic food species. Highly valued in relation to customary values and practices, symbolic purposes, carving, art, traditional narratives and knowledge systems. Present in
ponds, lakes, swamps, creeks, streams and rivers. Tolerate severely degraded water quality. Anguilla australis (longfin) found everywhere at high and low altitudes
including headwaters far inland. A. dieffenbachia (shortfin) generally found in lowland areas. A. australis is declining.

Īnanga (whitebait /common galaxias) Galaxias maculatus

Iconic food species. Caught in estuaries, tidal and lower reaches of streams and rivers. Prefers clean water, slow-moving water, coastal streams and lower reaches of
rivers. One of five species making up the whitebait catch. Galaxias maculatus typically accounts for 70 to 100% of the total catch.

Kanae (Grey mullet) Mugil cephalus

Food species, excellent for smoking. Netted at beaches, estuaries, tidal and lower reaches of rivers. Sometimes found considerable distances inland, eg, Te Kuiti (Waipā
River system) and upstream of Taumarunui (Whanganui River system). Feed on benthic organisms such as diatoms, benthic algae, filamentous algae, detritus and some
gastropods and molluscs. Pervasive north of Cook Strait.

Kōura/kēwai (freshwater crayfish) Paranephrops planifrons, P. zealandicus

Food species, a traditional delicacy. Affected by high water temperatures, periods of anoxia, and may be sensitive to and pollutants such as heavy metals or by toxins
from cyanobacterial blooms. Present in native forest, exotic forest, and pastoral waterways, but very rarely in urban streams because of chemical pollution, increased
flood flows from stormwater inputs, and degradation of habitat.

Kākahi (freshwater mussel) Echyridella menziesi

Food species and important in oral literature (story, song, and proverb). Present in lakes and sheltered parts of streams and rivers where the bed is sandy or silty. Under
threat and declining.

Pūpū wai māori (freshwater snail) Potamopyrgus

Valued in Māori environmental lore and knowledge systems. Important grazer in New Zealand rivers as it can control the amount of green or brown algae on riverbeds.
Feed on plant and animal detritus, epiphytic and periphytic algae, sediments and diatoms. Present in ponds, lakes and slow-moving creeks, streams and rivers in rural,
suburban and urban environments. The New Zealand mud snail (Potamopyrgus antipodarum) in particular is pervasive and abundant and has become an invasive
species in many areas overseas.

Pūkeko (swamp hen) Porphyrio melanotus

Highly valued in relation to textiles, weaving, art, ornamentation, customary values and practices, symbolic purposes, traditional narratives and knowledge systems. Eats
stems, shoots, leaves and seeds of grasses, clover, crops, garden vegetables, insects, spiders, earthworms, grubs, lizards, frogs, hatchlings and small birds. Present in
waterways, wetlands, farmland, crop land, native forest, reserves, parks, open space and amenity areas, domestic gardens, rural, suburban and urban environments.

Tūī (parson bird) Prosthemadera novaeseelandiae

Highly valued in relation to textiles, weaving, art, ornamentation, customary values and practices, symbolic purposes, traditional narratives and knowledge systems.
Primarily eats nectar and honeydew, but also fruits, insects. Present in native forest, exotic forest, bush, reserves, parks, open space and amenity areas, ornamental
gardens, rural, suburban and urban environments.

Moko tāpiri (common gecko) Hoplodactylus maculatus

Highly valued in relation to carving, art, customary values and practices, symbolic purposes, traditional narratives and knowledge systems. The common gecko and skink
feed on insects and smaller organisms including spiders, isopodas, moths, flies, grasshoppers and caterpillars. Common skink may also eat a small amount of seeds and

Mokomoko (common skink) Oligosoma nigriplantare

fruit. Little or no data for lizards and amphibians as these are not common test species. In addition to 4 indigenous frogs, NZ has exotic Green bell-frog Litoria aurea,
Southern bell-frog L. raniformis and Brown Tree frog L. ewingii. Geckos and skinks are present in bush, rocky areas, reserves, parks, open space and amenity areas,
ornamental gardens, rural, suburban, urban and coastal environments.

Harakeke (NZ flax) Phormium tenax

Iconic species. The importance of flax to Māori is well known – highly valued in relation to textiles, weaving, art, ornamentation, medicine and healing, building materials,
rituals, customary values and practices, symbolic purposes, traditional narratives and knowledge systems. Commonly found in native forest, at the edge of bush and exotic
forests, along the margins of waterways, wetlands, road corridors and public thoroughfares, on farmland and in reserves, parks, open space and amenity areas, landscaping
in built-up areas, domestic gardens, rural, suburban and urban environments.

Kawakawa (NZ pepper tree) Piper excelsum

Highly valued in relation to medicine and healing, rituals, customary values and practices, symbolic purposes, traditional narratives and knowledge systems. Now also
used in ‘mainstream’ products and applications including medicine, ointments / balms, herbal tea and to flavour food and beverages. Commonly found at the edge of
bush, along the margins of waterways, wetlands, road corridors and public thoroughfares, on farmland and in reserves, parks, open space and amenity areas, domestic
gardens, rural, suburban and urban environments.

9
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Potential New Zealand species ‘gaps’

Notes

EXOTIC:

Iconic food species, also used in medicine. Pervasive, particularly in damp locations and following periods of wet weather. Often occurs in ‘patches’. Commonly found at
the edge of bush, along the margins of waterways, wetlands, road corridors and public thoroughfares, on farmland and in reserves, parks, open space and amenity areas,

Pūhā/rauriki (common or smooth sow thistle) Sonchus oleraceus

domestic gardens, disused land, rural, suburban, urban and coastal environments.

EXOTIC:
Iconic food species. Pervasive throughout New Zealand’s waterbodies and wetlands but becoming choked out in places by exotic invasive pest species.
Kowhitiwhiti (watercress) Nasturtium officinale
EXOTIC:

Seasonal food species. Included for fungicides. Agaricus bisporus is the commercially grown white ‘button’ species.

Whareatua (field mushroom) Agaricus campestris
Harore (horse mushroom) Agaricus arvensis

Table 2: Surrogate test species that may be appropriate proxies for particular culturally significant species in New Zealand
Surrogate test species

Potentially relevant New Zealand species

Rainbow trout Oncorhynchis mykiss

Giant kokopū / native trout (kōkopu) Galaxias argenteus

Mysid or Opossum Shrimp Americamysis bahia

Freshwater shrimp (kōuraura) Paratya

Water flea (Daphnids) Daphnia magna, D. pulex, D. pulicaria, D. similis
Mayfly Hexagenia limbata, H. rigida, H. bilineata

NZ mayfly (piriwai) Deleatidium, Tepakia, Nesameletus

Harlequin fly (midge) Chironomus riparius, C. tentans

Common NZ midge (pōngarongaro) Chironomus zealandicus

Mallard duck Anas platyrhynchos

Grey duck (pārera) Anas superciliosa
Paradise shelduck (pūtangitangi) Tadorna variegata

Fat duckweed Lemna gibba

Common duckweed (kekakeka) Lemna minor

Green algae (a species of) Selenastrum capricornutum

Green algae (pūkohu) Spirogyra

Brown rat / common rat Rattus norvegicus

Pacific rat (kiore) Rattus exulans

Black rat / ship rat Rattus rattus
Honey bee Apis mellifera

Native bees (ngaro huruhuru) Leioproctus spp
Hoverfly (ngaro tamumu) Melanostoma fasciatum, M. novaezelandiae

Earthworm Eisenia fetida

Native earthworms (noke / toke) Acanthodrilidae, Megascolecidae

Ladybird Coccinella septempunctata

Ladybirds (mūmūtawa):

10
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Surrogate test species

Potentially relevant New Zealand species
Orange-spotted ladybird Coccinella leonina
Flax ladybird, Hoangus venustus

Carabid beetle / ground beetle Poecilus cupreus

Ground bettles (kurikuri):
Metallic green ground beetle Megadromus antarticus
Stinking ground beetle Plocamostethus planiusculus

11
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4

Key findings from analysis of surrogate species

For each of the culturally significant species listed by the Sub-Group, the EPA and industry members
from within the project carried out their own qualitative reviews to determine how similar the culturally
significant species are to the surrogate species. Each then considered how the overall risk
assessment might enable the risk to the species on the list to be managed.
The EPA and industry members of the project both found that it is not always possible to be definitive
about how appropriate a surrogate species is for certain culturally significant species. The analysis of
proxies for culturally significant species is indicative only, indicating that risk assessments using these
proxies should focus on developing an overall picture of risk to the species of interest.
If a wide breadth of information is used in the risk assessment, the Working Group contended that
reasonable coverage for culturally significant species is possible providing the risk assessment is
conservative. It should also be noted that the controls assigned to a hazardous substance at the end
of the evaluation process must be fit for managing risk to the species of interest.
In November 2017, industry members and the EPA shared their findings of the surrogate species
analysis with the wider Working Group. It is notable that industry members and EPA independently
made very similar findings regarding the robustness of ‘like for like’ proxies for culturally significant
species, and potential ‘gaps’ where culturally significant species may not be represented by
surrogates.
The key findings of the surrogate species analysis are summarised below.

4.1

Ngā momo wai (Aquatic species)

Surrogate species provide reasonable coverage for aquatic species in New Zealand.
Tuna (freshwater eels), īnanga (whitebait), kanae (grey mullet), kōura/kēwai (crayfish), kākahi
(freshwater mussel), pūpū wai (freshwater snail) and kowhitiwhiti (watercress) were identified by the
Sub-Group as aquatic species which may not be similar to the surrogate species tested for a new
hazardous substance.
For coverage of fish species, the Working Group considers that there are comparable surrogates such
as rainbow trout, common carp and sheepshead minnow. The OECD Guidelines for these surrogate
species include both acute (short-term) and chronic (long-term) tests. Acute tests reveal potential
adverse effects of a substance on organisms resulting from a single exposure or multiple exposures to
high concentrations of the substance in a short period of time. Chronic tests examine potential
adverse effects on organisms resulting from long-term exposure.
In some instances culturally significant species could be more sensitive to certain substances than the
surrogate species. However, the EPA and industry members have confidence that the combination of
using the most sensitive surrogate aquatic species, the assessment factors in Appendix D, and
conservative assumptions regarding the exposure assessment, will mean that risks will be
appropriately managed.

12
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Freshwater kōura/kēwai (crayfish), kākahi (freshwater mussel) and pūpū wai (freshwater snail) were
also identified as aquatic species which may not be similar to the surrogate species tested. Both acute
(short-term) and chronic (long-term) tests are generally carried out on Daphnia magna (water flea) and
tests with Americamysis bahia (mysid shrimp) and oysters may also be provided.
Although there are some differences between the culturally significant organisms and those tested, the
conclusion is that the current EPA risk assessment regime would be protective of these organisms for
the reasons as outlined above for fish. That is, the most sensitive aquatic organism is used along with
conservative assessment factors and assumptions regarding the exposure assessment.
Kowhitiwhiti (watercress) was also identified as a culturally significant species. The EPA receives test
data from applicants on aquatic plants such as Lemna gibba (common duckweed) and Myriophyllum
spicatum (Eurasian water-milfoil). A similar conclusion was reached for watercress as with the above
aquatic organisms for the reasons explained above.

4.2

Ngā otaota (Plants)

Surrogate species provide reasonable coverage for terrestrial plant species in New Zealand.
Harakeke (New Zealand flax), kawakawa (New Zealand pepper tree) and pūhā (smooth leaf
sowthistle) were identified by the Sub-Group as culturally significant plant species which may not be
similar to the surrogate plant species tested.
There are separate tests for seedling emergence and plant growth. The seedling emergence study is
to understand the potential for a hazardous substance to adversely affect plant growth. This test
guideline is designed to assess effects on seedling emergence and early growth of plants following
exposure to the test substance applied to the soil surface or into the soil.
The plant growth test guideline is designed to assess effects on vegetative vigour of terrestrial plants
following above-ground exposure by agrichemicals and pesticides. In these studies the EPA receives
information on a number of plants – typically ten which are selected based on their taxonomic diversity
in the plant kingdom, their distribution, abundance, species specific life-cycle characteristics and
region of natural occurrence to develop a range of responses.
For risk assessment in relation to plants, the EPA typically uses the values from the most sensitive
species that were tested and include an appropriate assessment factor depending on whether or not
the risk assessment is for threatened or non-threatened species (see Appendix D and Table 3 for
further information about assessment factors and levels of concern). These values, known as
endpoints in ecotoxicology, are then compared to conservative assumptions of the exposure, for
example, the proportion of spray drift that occurs to predict the risk.
Mushrooms were also identified as a culturally significant species by the Sub-Group. There are no
surrogate species which are directly comparable, but non-target plant tests and the nitrogen and
carbon transformation studies may provide some indication of ecotoxicity. The EPA proposes to
discuss this issue with other international regulators.

13
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4.3

Ngā manu (Birds)

Surrogate species provide reasonable coverage for New Zealand birds.
Pūkeko and tūī were identified by the Sub-Group as culturally significant birds. As part of hazardous
substance applications, the EPA typically receives data from applicants on acute and chronic tests
with the surrogate species Colinus virginianus (Bobwhite quail) and Anas platyrhynchos (mallard duck)
carried out according to OECD Guidelines. The Working Group considers that these tests are
appropriate for determining the ecotoxicity of pesticides to birds in New Zealand when they are used
along with assessment factors (see Appendix D and Table 3 for further information about assessment
factors and levels of concern).
Currently the EPA uses the European Food Safety Authority (EFSA) bird model for risk assessment.
The Working Group suggests there may be value in reviewing how appropriate this is for New Zealand
birds in view of some different feeding habits and energy requirements (eg, nectar feeding birds).

4.4

Ngā ngārara me ngā ika oneone (Reptiles and amphibians)

Surrogate species do not provide adequate coverage for New Zealand reptiles and amphibians.
Moko (geckos and skinks) and peketua (frogs) were identified by the Sub-Group as a culturally
significant group of species. The EPA does not typically receive information from applicants on reptiles
and amphibians. The EPA and industry members both acknowledged that this is a data gap. A similar
situation exists overseas, and the EPA notes that the European Food Safety Authority (EFSA)
produced a draft document in 2017 on the risk assessment for reptiles and amphibians 6.

4.5

Conclusions regarding surrogate species analysis

There was consensus amongst the Working Group members at the November 2017 project workshop
that the use of the existing surrogate species in the EPA risk assessment approach provides
reasonable coverage for the identified native and valued species, except for native reptiles and
amphibians, and mushrooms (including some introduced ones), due to the information gaps that were
identified. It was suggested at the workshop that the EPA review the risk assessment approaches
used by overseas regulators.
The OECD test guidelines for these surrogate species include both acute (short-term) and chronic
(long-term) tests. Acute tests reveal potential adverse effects of a substance on organisms resulting
from a single exposure or multiple exposures to high concentrations of the substance in a short period
of time. Chronic tests examine potential adverse effects on organisms resulting from long-term
exposure.
In some instances culturally significant species could be more sensitive to certain substances than the
surrogate species. However, the EPA and industry members have confidence that the combination of
using the most sensitive surrogate aquatic species, the assessment factors in Appendix D, and

6
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conservative assumptions regarding the exposure assessment, will mean that risks will be
appropriately managed.
Although there are some differences between the culturally significant organisms and those tested
overseas, the conclusion is that the current EPA risk assessment regime would be protective of these
organisms, for the reasons as outlined above for fish i.e. that the most sensitive aquatic organism is
used along with conservative assessment factors and assumptions regarding the exposure
assessment.
Project participants acknowledged that the collaborative approach was a powerful feature of the
project. It enabled the EPA, other government agencies, Māori and industry to arrive at a shared
understanding of the issues, challenges and benefits associated with the use of surrogate species
analysis. Participants supported the use of the approach for future projects.
The Working Group advocates that the EPA review the risk assessment approaches used by
overseas regulators to consider how these might apply to native reptiles and amphibians.
Participants noted the complexity of the issues around how surrogate test species and ecotoxicity
studies are used in risk assessment. Some of this is communicated in highly technical language. The
EPA and industry participants acknowledged a need to explain some of the language more clearly,
without losing the essence of the issues.

5

Response to the project from Māori

As the key initiator of the project, Te Rūnanga o Ngāi Tahu, through their HSNO Komiti members,
were clear in their view that active protection of culturally significant species is a Treaty of Waitangi
issue, which the EPA as the Crown agency responsible for the implementation of the HSNO Act, has a
duty to address. This position was supported by the other members of the Sub-Group.
As noted earlier, the members of the project Sub-Group are representatives of their iwi and hapū on
Te Herenga. The project Sub-Group members and EPA staff presented the project process and
findings to the Te Herenga National Hui at Te Mahurehure Marae, Auckland, on 20 February 2018. Te
Herenga members at the hui acknowledged the importance of the project for protecting native species
and Māori interests. The collaborative approach of involving the EPA, industry and members of Te
Herenga on the project was endorsed, and, it was noted that the obligation of the project Sub-Group
members to report back to Te Herenga had been fulfilled. Members of the wider Te Herenga network
stressed that, while it is appropriate for Te Herenga to state a collective position on these issues, their
respective iwi and hapū will have their own views.
Overall, Te Herenga network members were pleased about where the project has landed in terms of
findings, that is, surrogate species provide reasonable coverage for native and valued species, albeit
with gaps. This finding allayed many concerns about protection of culturally significant species.
Te Herenga supports targeting the information gaps around amphibians and reptiles for further work,
particularly as members are aware that frog populations are declining and moko (lizards) are important
in Māori lore. Despite the information gap around mushrooms, it was not identified as a pressing
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concern. Te Herenga advocates that any research in relation to reptiles and amphibians should
involve Māori, noting that the collaborative approach to the project provides one model for this.
The Sub-Group appreciated the information from industry members of the project that explained more
about the processes within industry and the level of rigour applied to testing new agrichemicals. SubGroup members considered that improved engagement and clearer communication between industry
and Māori would be beneficial to both groups. Industry, as applicants to the EPA for agrichemical
approvals, would be able to submit more robust applications with Māori values and worldviews
informing the development of those applications.
The Sub-Group does not support any testing on native species, especially threatened or endangered
ones, as this could raise ethical, economic, social, cultural and animal welfare issues. This view is
shared by the wider Te Herenga network, who are pleased the robustness of surrogate species
means that testing on native species is not likely in any case.
The Sub-Group did note, however, that as Ngāi Tahu is farming kōura / kēwai (freshwater crayfish), a
significant population of farmed kōura could potentially be available for testing without interfering with
wild specimens or their habitats.
When compiling the short list of valued species in New Zealand for analysis by the EPA and industry,
the Sub-Group chose to include a number of exotic species that are culturally significant. The exotic
inclusions reflect the reality of cultural evolution and how ‘adopted’ elements can acquire substantially
higher cultural status: pūhā and watercress, both introduced species, are iconic Māori vegetables.
The EPA kept Ngā Kaihautū Tikanga Taiao (Ngā Kaihautū), the EPA’s Statutory Māori Advisory
Committee, updated with regular written or verbal reports. Ngā Kaihautū supported the overall
approach taken by the Working Group and the Sub-Group, including the incorporation of culturally
significant exotic species in the list of valued species in New Zealand.
At various times during the project culturally significant species were referred to as ‘taonga species’. A
Ngā Kaihautū representative on the Working Group advised that culturally significant flora and fauna
should not be referred to as ‘taonga’ species, as all species are taonga irrespective of whether they
are native or exotic.
The Sub-Group suggested a potential collaborative initiative between industry and iwi/hapū in postregistration environmental monitoring of new agrichemicals could be undertaken to verify the
robustness of surrogate species and better understand the impacts of new products i.e. in-field
monitoring for a defined period. This could be done, for example, by using the mallard duck test data
for processing applications but monitoring native ducks in the field. Iwi/hapū could participate in this
using their own cultural ways and approaches. While this kind of initiative is supported by the wider Te
Herenga network, it fell outside the scope of the project and was deferred for discussion at a future
point.
In addition to the appropriateness of surrogate species, concerns were raised by the Sub-Group about
applicants’ level of engagement with iwi/hapū before lodging hazardous substance applications at the
EPA. Effective engagement enables applicants to access mātauranga (Māori knowledge) and identify
impacts on Māori interests from an iwi/hapū perspective. It also helps to provide greater certainty
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regarding potential effects on culturally significant species where there is doubt about the robustness
of surrogate species.

6

Potential next steps

The following matters discussed by the Working Group could form the basis of next steps to build on
findings of the project:
1.

The EPA should continue with the current approach for risk assessment, including the use of
extra assessment factors for threatened species and keeping up to date with ongoing
developments in hazardous substance risk assessment.

2.

The EPA should investigate risk assessment approaches for reptiles and amphibians.

3.

Industry is encouraged to improve communication to the general public around how pesticide
products are developed and used, and the EPA is encouraged to improve its communication
around how those products are assessed and used. Consideration should also be given to
explaining technical terms clearly upfront in documents, and those documents should be written
with a lay audience in mind.
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APPENDIX A: Organisations involved in the Native Species
Project
The following agencies and organisations have been involved in the project as it has progressed:
Government organisations
Environmental Protection Authority (Te Mana Rauhī Taiao)
Ngā Kaihautū Tikanga Taiao (EPA Statutory Māori Advisory Committee)
Department of Conservation (Te Papa Atawhai)
Ministry of Primary Industries (Manatū Ahu Matua)
Landcare Research (Manaaki Whenua)

Māori representation
Ngāi Tahu HSNO Komiti
Ngāpuhi HSNO Komiti
Tai Tokerau Resource Managers
Ngāti Huarere ki Whangapoua

Industry representation
Agcarm Inc – New Zealand Association for Animal Health and Crop Protection
Bayer New Zealand Ltd
Syngenta New Zealand
Lonza New Zealand
Adama New Zealand Ltd
Nufarm NZ Ltd
Kiwicare
Dow AgroSciences
Etec Crop Solutions
BASF New Zealand Ltd
PGG Wrightsons
MSD Animal Health
Market Access Solutions
New Zealand Agricultural Aviation Association
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APPENDIX B: Glossary
Abbreviations
DNA

Deoxyribonucleic acid

EFSA

European Food Safety Authority

EPA

Environmental Protection Authority

PEC

Predicted environmental concentration

PNEC

Predicted no effect concentration

HSNO

Hazardous Substance and New Organisms Act 1996

OECD

Organisation for Economic Cooperation and Development

TRONT

Te Rūnanga o Ngāi Tahu, the tribal authority of Ngāi Tahu

Terms
active ingredient Key ingredient in the formulated product that is biologically active (i.e. potentially
affects a natural process or function within a biological organism).
assessment factors A numerical factor used to derive the Predicted No Effect Concentration (PNEC)
from the most sensitive toxicity test result. This varies depending on the risk being considered but is
selected to account for the sensitivities between different test organisms.
bioaccumulation The gradual accumulation of chemicals or substances in biological organisms. The
HSNO Act definition states: accumulation within the tissues of living organisms.
biotic system Biological system i.e. any living system/any system in which there are living organisms.
carbon transformation test This tests the impacts of a hazardous substance on the microorganisms
that are involved in carbon transformation in soil.
culturally significant species Species valued by Māori which may have instrumental, practical,
intrinsic, artistic, symbolic or metaphysical value.
ecotoxicity The degree to which a hazardous substance or mixture of hazardous substances is toxic
to fauna and flora.
ecotoxicology The study or analysis of the effects of chemical substances on biological organisms.
environmental concentrations See ‘predicted environmental concentration’ below.
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environmental fate The life cycle of a chemical or substance and their breakdown products after
release into the environment.
exposure assessment The process of predicting the exposure of living organisms to a hazardous
substance.
feasibility of synthesis Feasibility of producing a chemical or substance by reaction from simpler
materials.
formulation The final plant protection product containing both the active ingredient and other
components.
hazard classification Categorisation of the physical hazards (explosiveness, flammability, oxidising
capacity, metal corrosiveness) and biological hazards (toxicity, biological corrosiveness and
ecotoxicity) of a chemical or substance.
hazardous substance [HSNO Act definition]
a) Any substance with one or more of the following intrinsic properties: Explosiveness;
Flammability; A capacity to oxidise; Corrosiveness; Toxicity (including chronic toxicity);
Ecotoxicity, with or without bioaccumulation;
or
b) which on contact with air or water (other than air or water where the temperature or pressure
has been artificially increased or decreased) generates a substance with any 1 or more of the
properties specified in paragraph a above.
Klimisch scores A quality scoring system to judge the reliability of a scientific study.
maximum residue limit A limit of pesticide residues in food.
metabolite A secondary substance formed from the breakdown of the parent compound.
nitrogen transformation This tests the impacts of a hazardous substance on the microorganisms that
are involved in carbon transformation in soil.
parent compound Typically this term relates to the active ingredient before it breaks down into a
metabolite.
persistence The residence time of a chemical or substance in the environment.
physico-chemical properties The physical chemical properties of a substance, for example, its
solubility in water.
predicted environmental concentration The predicted concentration of the substance in an
environmental medium, for example, surface water or soil.
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predicted no effect concentration The predicted concentration at which no effects are expected on
living organisms. This is typically calculated based on the most sensitive toxicity test result and the
appropriate assessment factors.
proxy A species that is comparable to, and may be representative of, another species due to close
similarities between the two. This is not a standard term but one that was used during the project –
see the term ‘surrogate test species’ below.
post-approval/registration The stage after which a hazardous substance has been approved and can
be made available for use. This term was coined by participants during the project.
surrogate test species This is a standard test species on which a substance is tested.
taonga Something that is prized whether tangible or intangible, and is applied to anything considered
to be of value including socially or culturally valuable objects, resources, phenomenon, ideas and
techniques.
taxonomic diversity The number of, and variation between, species.
Te Herenga The EPA’s national network of kaitiaki (environmental guardians) and Māori
environmental practitioners.
threatened species Species having the greatest risk of extinction in terms of the following
Department of Conservation categories:




Nationally Critical: most severely threatened, facing an immediate high risk of extinction.
Nationally Endangered: facing high risk of extinction in the short term.
Nationally Vulnerable: facing a risk of extinction in the medium term.

toxicity The degree to which a substance or mixture of substances is toxic to humans.
toxicology The study or analysis of the effects of a substance on mammals.
viscosity A measure of a fluid's resistance to flow that describes the internal friction of a moving fluid.
It is informally and commonly regarded as the ‘thickness’ or ‘runniness’ of a liquid: for
example, syrup has a higher viscosity than water.
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APPENDIX C: Process industry uses to develop new
actives
This information was prepared by Bayer New Zealand Ltd on behalf of agrichemical manufacturers in
the Native Species Working Group.

Are Crop Protection Products really necessary?
The crop protection industry exists and thrives because it is the only way farmers can reasonably be
certain of getting a harvest. There are two main considerations:
1.

Plants, like all living organisms, get infested by pests and diseases, and need to be treated

2.

Without direct human intervention, most orchards, crops and paddocks would eventually be
overrun by weeds, shrubs and trees that do not produce food.

Therefore, farmers apply crop protection products (CPPs) in order to manage or eradicate pests, and to
maintain, promote, or regulate plant productivity. In an analysis of yields in various crops such as rice,
wheat, barley, potatoes and coffee, Oerke et al (1994)7 found that on average the use of CPPs prevents
yield losses of about 30%.

Figure 1: Without crop protection, harvest cannot be guaranteed

7
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So where do CPPs come from and how are they discovered?

Needle in a haystack
It all starts with an understanding of the biological processes that occur in a plant or pest. What are the
critical biological processes in a target plant or pest that are essential for it to thrive? Could we control
or otherwise affect this critical process using a chemical or biological agent, and in so doing, control
the ability of that plant or pest to thrive? What kind of agent could we use to target such a biological
process? And so the search for the proverbial needle in a haystack begins. We are looking for a key
that locks or unlocks a biological process in a target plant or pest to give a desired biological outcome.
Hundreds of thousands of potential candidate molecules are checked for activity in a tiered approach.
The initial checking is via high throughput screening, an automated process in which the molecules
are assessed for activity in a controlled environment with minimal human contact.

Figure 2: Compounds that show promise selected for progressively higher tiers of testing
Molecules showing potential are selected for progressively higher tiers of testing, assessing such
aspects as level of activity against the target pest, specificity for the target (to minimise impacts on
non-target species), and feasibility of synthesis, human safety and environmental safety. On average
the crop protection industry screens 160,000 molecules to find just one that is sufficiently able to
control the target plant or pest while meeting all of the requirements regarding human and
environmental safety as well as commercial considerations.
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The safety testing methods used were designed and validated by regulators
More than 150 safety studies are conducted on the molecule using internationally agreed test
methods. Regulators from countries belonging to the Organisation for Economic Cooperation and
Development (OECD) designed, validated and issued guidelines for testing the human and
environmental safety of chemicals8. As an OECD member country, New Zealand participates in the
drawing up of these guidelines and their ongoing revision to keep up to date with the latest scientific
knowledge, practices and techniques.
According to the OECD, these guidelines are “a unique tool for assessing the potential effects of
chemicals on human health and the environment. Accepted internationally as standard methods for
safety testing, the Guidelines are used by professionals in industry, academia and government
involved in the testing and assessment of chemicals (industrial chemicals, pesticides, cosmetics,
etc.)”.
The guidelines fall into five categories covering:
1.

physical and chemical properties

2.

effects on biotic systems

3.

environmental fate and behaviour

4.

health effects

5.

other test guidelines (addressing field trials and metabolism in plants and animals).

Physical and chemical properties
There are 24 different tests9 for assessing physical and chemical properties. These cover parameters
such as fat and water solubility, vapour pressure, boiling point and melting point through to pH,
viscosity and density. Data obtained from these tests enable assessors to evaluate any physical
hazards and the behaviour of the molecule in the environment. Partial answers to questions such as
“is it likely to leach into ground water?” and, “is it likely to accumulate in the fatty tissues of organism?”
etc. begin to emerge from the results of these studies.

Effects on biotic systems
This section details 48 different tests 10 aimed at assessing potential effects of the molecule on plants
and animals. The tests cover various organisms such as springtails (Collembolans), Chironomids
(nonbiting midges), amphibians, fish, predatory mites, birds, various worms including earthworms
(Enchytraeid and Lumbriculus), soil microorganisms, aquatic and terrestrial plants, duckweed,

8

The OECD Guidelines for the Testing of Chemicals are available at:
http://www.oecd.org/env/ehs/testing/oecdguidelinesforthetestingofchemicals.htm.

9

Details of these tests are available at https://www.oecd-ilibrary.org/environment/oecd-guidelines-for-thetesting-of-chemicals-section-1-physical-chemical-properties_20745753.

10

For details of the individual see https://www.oecd-ilibrary.org/environment/oecd-guidelines-for-the-testing-ofchemicals-section-2-effects-on-biotic-systems_20745761?page=1.
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honeybees, water flea, freshwater algae, bumblebees among others. For the majority of organisms,
there are multiple tests assessing various endpoints such as acute toxicity, reproductive and or
developmental effects, chronic effects and so on. The species are chosen to cover off the vast
majority of organisms that are likely to come into contact with the molecule in an agricultural setting;
and the concentrations used in the tests are normally much higher than any non-target organisms
could encounter in the real world.

Environmental fate and behaviour
A set of 23 different test guidelines 11 have been established to examine the fate and behaviour of the
molecule in the environment. The tests cover parameters such as bioaccumulation potential, rate of
transformation and breakdown of the molecule in sunlight, in soil and in salt and freshwater, leaching
potential etc. The results from these tests enable regulators to determine what is likely to happen to
the molecule once it has been sprayed. Regulators are then able to predict the environmental
concentrations of the molecule following repetitive application of the product as intended. Predicted
environmental concentrations are compared to the results of tests under “Effects on biotic systems” to
determine the level of risk to the environment.

Health effects
A total of 77 different tests12 have been established to assess potential health effects. The tests cover
various endpoints in mammals, such as effects of acute exposure via the oral, dermal or inhalation
routes, skin irritation, potential for causing allergic reactions, eye irritation, potential to damage DNA,
potential to affect reproduction or development, potential to cause cancer, effects on organ systems
from long-term exposure and other endpoints. Results from these tests allow regulators to determine
the risks a molecule potentially poses to operators, bystanders, consumers and animals.

Other test guidelines
A set of 10 guidelines13 has been established to assess various properties of crop protection products,
including efficacy of the molecule against the target pest or disease, the amount of residues of the
molecule in plants and animals, how the active ingredient is broken down in plants and livestock, and
other aspects.
Data from these tests enables regulators to assess the level of effectiveness of a molecule against
target pests, the withholding periods for treated crops and animals that have consumed treated crops,
the levels of residues, if any, of the molecule in relevant plant and animal products, and the maximum
residue limit (MRL) of the molecule that can be permitted in plant and animal commodities. The MRL

11

The guidelines covering fate and behaviour in the environment are outlined at https://www.oecdilibrary.org/environment/oecd-guidelines-for-the-testing-of-chemicals-section-3-degradation-andaccumulation_2074577x.

12

For details, see https://www.oecd-ilibrary.org/environment/oecd-guidelines-for-the-testing-of-chemicalssection-4-health-effects_20745788.

13

Further details are available at https://www.oecd-ilibrary.org/environment/oecd-guidelines-for-the-testing-ofchemicals-section-5-other-test-guidelines_20745796
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is set based on data obtained from the safety studies in animals and residue trials, and is always
several orders of magnitude lower than the safe limit.

Gating system ensures only safe products are developed
The safety tests can be thought of as an array of “gates” or hurdles which candidate molecule must
pass. Some gates can be viewed as critical pass/fail hurdles, whereas others serve as alerts for
further investigations. For example, if a molecule was found to directly damage DNA, then it is unlikely
any company would find grounds for proceeding with such a candidate, even if it demonstrated
extraordinary levels of efficacy. On the other hand, a candidate showing impacts on non-target plants,
could still be progressed if the envisaged use will not result in unacceptable exposure of non-target
plants.
So if a candidate fails a critical hurdle, industry practice is to drop the candidate in order to avoid
spending millions of dollars on a molecule that will not be able to pass the regulatory review.

Safety testing is a priority
The test guidelines are under continuous review to take into account new knowledge, technologies
and practices, and new guidelines are also issued as needed. Therefore, the rigour of the safety
testing regime continues to become more and more stringent. The result is that the number of
molecules that need to be screened and the amount of time it takes to find a suitable candidate are
both increasing rapidly. According to CropLife, it now takes 11 years and US$286 million (>NZ$400
million) to bring a single crop protection product to the market14.

Figure 3: On average it takes 11 years and more than NZ$400 million to bring a single crop protection
product to the market.

14
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Reducing animal testing
Industry continuously works with regulators to find new ways of testing products without the use of
animals wherever possible. This is a balancing act, because on the other hand there is a need to be
certain that products that are approved are safe for people and the environment. Currently available
technology does not allow complete replacement of animals.
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APPENDIX D: Process used by the EPA to evaluate new
pesticide active ingredients for approval
Background
All hazardous substances are required to be approved by the EPA before they can be imported or
manufactured in New Zealand. Human health, environmental, economic, social and cultural risks are
compared to the benefits of using the substance. Hazardous substances are only approved if the net
benefits of approving the substance outweigh the risks. This appendix summarises the evaluation
process that the EPA uses when assessing applications for new pesticide active ingredients.

Precautionary approach
The Hazardous Substances and New Organisms Act 1996 (HSNO) requires the EPA to take a
precautionary approach in managing adverse effects where there is scientific and technical uncertainty
about those effects.

How the risk assessment process for new pesticide active ingredients works
Once the applicant submits their application this will be reviewed by EPA staff. If the EPA considers
there is insufficient information it may request further information from the applicant, and it may
commission reports or reviews of information to ensure it has the best information available. If the
application does not need to be publicly notified, the EPA staff will undertake a robust assessment of
the information received (detailed below) and will prepare a staff evaluation report which makes a
recommendation to a decision maker about whether or not the substance should be approved, and
what controls should be applied to manage any risks.

Data requirements
Applicants making applications for hazardous substances containing new pesticide active ingredients
must provide the EPA with a significant amount of scientific information to understand the risks of the
substance. This includes detailed information on the full composition and use pattern of the substance,
as well as its physico-chemical properties, toxicology (toxicity to humans), ecotoxicology (toxicity to
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fauna and flora) and environmental fate. Typically data will be required to be provided for the pesticide
active ingredient, the formulation and any relevant metabolites.
Detailed data requirements for new pesticide active ingredients are available online at:
http://www.epa.govt.nz/Publications/Data_Requirements_Hazardous_Substances_Nov_2016.pdf
This list outlines which information is always needed, and that which is only conditionally required.
New studies may not be the only way of meeting the data requirements. In some cases it may be
possible to justify waiving a specific data requirement or to predict the properties of the substance
based on those of similar substances.
The EPA’s policy is to minimise the use of animals in toxicology studies wherever technically and
scientifically feasible. Possible alternative to testing should always be considered, before testing
occurs. Tests on vertebrate animals should be undertaken only where no other validated methods are
available.

Ecotoxicology studies
All studies provided to the EPA should be carried out according to international test guidelines, for
example, those of the Organisation for Economic Development (OECD). These test guidelines have
been developed so that the testing is consistent and to ensure that studies are appropriately carried
out.
These guidelines are accepted internationally as standard methods for testing and used by
governments through the world. They are regularly updated by experts from around the world. Studies
should be carried out according to Good Laboratory Practice (GLP). GLP is a system of quality control
which determines how studies are planned, performed, monitored, recorded, reported and retained.
This helps to ensure that the studies are appropriately carried out and that any results are scientifically
valid.
Studies will typically be carried out on a range of different organisms including:


fish



aquatic invertebrates



algae



sediment dwelling organisms



aquatic plants (duckweed)



earthworms



terrestrial plants



soil micro-organisms



birds



bees



beneficial insects.
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The use of certain test species (for examples see Table 2) to act as surrogates for other types of species
is used by regulators worldwide for the following reasons.


These organisms and their behaviour under test conditions are well understood.



The sensitivity of these organisms to a variety of toxicants are well understood.



These organisms are easy to use and breed in a laboratory.



Tests using these organisms are accepted in different countries around the world which reduces
the number of tests that have to be carried out.

In addition to ecotoxicity studies the EPA will also be provided with a range of environmental fate
studies. This will include information about the persistence, mobility, bioaccumulation and volatility of
the pesticide active ingredient. This will include information about the production of any relevant
metabolites. If necessary, ecotoxicity data may need to be provided for the metabolites.
All studies supplied to the EPA will be reviewed for scientific validity. This review will check that the
study has been appropriately carried out according to the test guidelines and that the results are
scientifically valid. The EPA use the scoring system developed by Klimisch et al (1997) to judge the
relevance, reliability and adequacy of the study.15 There are four possible Klimisch scores, as outlined
below.
1.

Reliable without restrictions

2.

Reliable with restrictions

3.

Not reliable

4.

Not assignable

Only scientific studies with Klimisch score of 1 and 2 are used for hazard classification or risk
assessment. Studies with a Klimisch score of 3 and 4 will not be used. The lowest valid value for each
type of organism is used to determine the hazard classification, which helps to determine some of the
controls that will apply to that substance.

15
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Klimisch H., Andreae M., & Tillmann U. (1997). A systematic approach for evaluating the quality of
experimental toxicological and ecotoxicological data. Regulatory Toxicology and Pharmacology, 25, 1–5.
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Risk assessment
The risk from pesticides is typically determined based on comparing the Predicted Environmental
Concentration (PEC) to the Predicted No Effect Concentration (PNEC). PECs are typically predicted
from environmental modelling which will be influenced by the use pattern of the substance and the
environmental fate properties. PNEC values will be determined by the ecotoxicity studies. For each
type of risk assessment typically the lowest valid ecotoxicology value will be used to derive the PNEC.

Levels of concern are tools that the EPA use to interpret the ratio of the PEC to the PNEC. These
levels of concern include assessment factors to account for differences in variability and sensitivity
among similar types of organisms. For example for the acute aquatic risk assessment, the levels of
concern are 0.1 for non-threatened species and 0.05 for threatened species. This is equivalent to
assessment factors of 10 and 20 respectively. These have been adopted from the approach used by
the United States Environmental Protection Agency (USEPA).
The EPA will typically carry out two different types of risk assessment which use different levels of
concern:
1.

non-threatened species – where the objective of the risk assessment is to protect populations of
organisms not individuals

2.

threatened species – where the objective of the risk assessment is to protect all individuals.

More conservative levels of concern are used for threatened species, to account for the fact that an
impact upon any individual organism may have an impact upon the population as a whole. Tables 3
and 4 show the levels of concern used by the EPA when the risk assessment results are presented as
Risk Quotients (RQs)/Hazard Quotients (HQs) or Toxicity Exposure Ratios (TERs) respectively. These
terms are ways of expressing the ratio of the PEC to the PNEC. Higher RQ values indicate higher
risks whereas lower TER values indicate higher risks.
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Table 3. Levels of concern used in EPA risk assessments using Risk Quotients (RQs) or Hazard
Quotients (HQs)
Levels of concern used by the EPA
Aquatic (fish, invertebrates, algae, aquatic plants) non-threatened species
Acute RQ
Chronic RQ

≥ 0.1
≥1

Aquatic (fish, invertebrates, aquatic plants) threatened species
Acute RQ
Chronic RQ

≥ 0.05
≥ 0.1

Non threatened Plants (terrestrial)
Acute RQ

RQ ≥ 1 calculated on the basis of EC25

Threatened plants species (terrestrial)
Acute RQ

≥ 1 calculated on the basis of the NOEC or EC05

Bees
Acute RQ oral/contact
Chronic RQ

> 0.4
>1

Terrestrial invertebrates
HQ in-field/off-field
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Table 4. Levels of concern used in EPA risk assessments using Toxicity Exposure Ratios (TER)
Levels of concern used by the EPA
Non threatened plants (terrestrial)
TER

TER ≤ 5 calculated on the basis of EC50

Non threatened earthworm/ birds
Acute TER
Chronic TER

< 10
<5

Threatened bird species
Acute TER
Chronic TER

< 20
< 10

Threatened soil organisms species
Acute TER
Chronic TER

< 100
< 50

The EPA carries out acute and chronic risk assessments for the following environmental media and
organisms:


surface water



groundwater



soil organisms



non-target plants



birds



beneficial insects



bees.

When necessary the EPA will also carry out a risk assessment for any relevant metabolites (for
example, if a metabolite was more toxic than the parent compound) or secondary poisoning (in the
case where a substance is bioaccumulative). Where there is any uncertainty in the risk assessment
the EPA will take a conservative approach using reasonable worst case scenarios.
The results of the EPA risk assessment are then used to inform whether the substance should be
approved or not and if it is to be approved which controls should be applied to the substance. The
EPA review of a substance including the review of the ecotoxicology and environmental fate studies,
the hazard classification and the risk assessment are peer reviewed by another scientist.
The risk assessment for each hazardous substance will vary depending on the exact circumstances.
Where necessary the EPA may vary the risk assessment approach using expert judgement, however,
this will be explained in the staff evaluation report.
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Māori impact assessment
New Zealand is globally unique amongst national-level environmental regulators in the EPA having a
statutory obligation to take the effects on indigenous interests into consideration when assessing and
deciding hazardous substance applications. The EPA is obliged under sections 5(b), 6(d) and 8 of
HSNO Act to take into consideration:


The impact on the ability and capacity of Māori to maintain their economic, social, and cultural
well-being



The impact on the relationship of Māori and their culture and traditions with their environment and
taonga16

The Principles of the Treaty of Waitangi (Te Tiriti o Waitangi)
The Treaty principles relevant to the EPA processes are:


the active protection principle – the Crown has a duty to actively protect Māori interests



the informed decision-making principle – the Crown has a duty to make informed decisions



the partnership principle – to act fairly, reasonably, and in good faith.

In order to help meet its statutory and other obligations to Māori, the EPA assesses all hazardous
substances applications for the impact the substance may have on Māori. The assessments look at
the potential effects on culturally significant species, resources, and places, the customary values,
practices and uses associated with these taonga, and the resulting impact this may have on Māori
wellbeing, culture, traditions, and the relationship of Māori with the environment.
The Māori impact assessments are based on mātauranga, which can be described as the pursuit of
knowledge and understanding of Te Taiao – the natural environment – following a systematic
methodology based on evidence, and incorporating culture, values and world view. Mātauranga has

16
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‘Taonga’ means something that is prized whether tangible or intangible, and is applied to anything
considered to be of value including socially or culturally valuable objects, resources, phenomenon, ideas
and techniques.
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its own unique characteristics which are as valid as, but different from, other knowledge systems,
including science. Over time, the EPA expects that mātauranga will be woven into its processes,
providing a richer basis for our categorisation and assessment of risk.
The EPA Māori impact assessments use the following process outlined in the EPA guideline
‘Incorporating Māori perspectives into decision making’:
1.

Identify potential adverse and beneficial effects of the substance on issues of significance to
Māori.

2.

Where potential effects are identified, assess the significance of the effects.

3.

Based on the level of significance of potential adverse effects, identify potential options or controls
for mitigating, minimising or avoiding potential adverse impacts.

4.

Based on the level of significance of potential beneficial effects, identify potential options or
controls for encouraging their improvement or enhancement.

5.

Determine the significance of the effects with controls in place.

Prior to submitting an application, the EPA quality of information in applications regarding Māori
interests, and helps to address obligations to Māori under the HSNO Act.
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Disclaimer

Further information

All reasonable effort has been made to
ensure that the information provided in
this publication is accurate, up to date,
and otherwise adequate in all respects.
Nevertheless, this information is made
available strictly on the basis that the
Environmental Protection Authority
disclaims any and all responsibility for
any inaccuracy, error, omission,
lateness, deficiency or flaw in, or in
relation to, the information; and fully
excludes any and all liability of any kind
to any person or entity that chooses to
rely upon the information.

More detailed information is available on our website at
www.epa.govt.nz or by contacting us directly.
Email
info@epa.govt.nz
Phone
+64 4 916 2426
Postal address
Environmental Protection Authority
Private Bag 63002
Wellington 6140
New Zealand
Physical address
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