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Veterinary medicine substances for reassessment

HSNO Approval number

Liquid containing 1.4 - 2.6% 2-hydroxybenzoic acid, 0.7 - 1.3% carbaryl and 0.11 0.29% chlorocresol (trade name Fido’s Ear Drops)

HSR001825

Flammable liquid containing 7 – 13 g/L chlorpyrifos and 100 – 120 g/L cypermethrin
(trade name FLYPEL)

HSR001812

Flammable liquid containing 120 - 180 g/L chlorpyrifos
(trade name Xterminate 10)

HSR001814

Flammable liquid containing 32 – 50% chlorpyrifos
(no trade name products identified)

HSR001816

Collar containing 140 - 180 g/kg diazinon and 1.7 - 3.2 g/kg pyriproxyfen
(trade names PetScience Flea Collar Plus for Cats & Kittens, PetScience Flea Collar
Plus for Dogs & Puppies)

HSR001802

Collar containing 140 - 180 g/kg diazinon
(trade names VitaPet 5 Month Flea Collar For Dogs,
VitaPet 5 Month Flea Collar For Cats, Pet Team Flea Collar for Dogs, Pet Team Flea
Collar for Cats)

HSR001807

Flammable liquid containing 360 - 440 g/litre diazinon
(trade name TopClip 40)

HSR001953

Solid containing 20 – 50 g/kg diazinon
(no registered trade name products identified)

HSR001808

Flammable liquid containing 0.26 – 5% diazinon
(no registered trade name products identified)

HSR002288
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Non-plant protection substances for reassessment

HSNO Approval number

Dustable powder containing 50 g/kg carbaryl
(trade name Kiwicare No Wasps Insecticidal Dust)

HSR000672

Wettable powder containing 800 g/kg carbaryl
(trade name Kiwicare Carbaryl Insect Control; Wasp Nest Carbaryl 80 Powder)

HSR000819

Ready to use bait containing 5 g/kg chlorpyrifos
(no registered trade name products identified)

HSR000164

Paste containing 5 g/kg chlorpyrifos

HSR000166

(no registered trade name products identified)
Microencapsulated suspension concentrate containing 200 g/L chlorpyrifos

HSR000168

(no registered trade name products identified)
Emulsifiable concentrate containing 240 g/litre chlorpyrifos

HSR000169

(no registered trade name products identified)
Ready to use liquid containing 20 g/litre chlorpyrifos

HSR000172

(no registered trade name products identified)
Flammable liquid containing 2.5 – 3% chlorpyrifos

HSR001810

(no registered trade name products identified)
General purpose insect spray (contains diazinon)

HSR001741

(no registered trade name products identified)
Aerosol containing 0.3 – 0.7% carbaryl and 0.4 – 0.8% piperonyl butoxide
(no registered trade name products identified)

HSR001811
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Executive Summary
Background
The Environmental Protection Authority (EPA) is reassessing the use of the following organophosphates and
carbamates (OPC’s); carbaryl, chlorpyrifos and diazinon, due to concerns about the safety and well-being of
people and the environment resulting from their use. This application covers substances containing carbaryl,
chlorpyrifos and diazinon used as active ingredients in veterinary medicines or used for non-plant protection
uses (in and around buildings, on hard surfaces, and in industrial situations).
These substance and end-uses were not included in the EPA’s previous OPC reassessment in June 2013
(APP201045). That reassessment only considered OPC’s which were used as insecticides for plant protection.
This reassessment application has been prepared by the staff of the EPA on behalf of the Chief Executive. It
includes substances that are used as veterinary medicines i.e. registered trade name products under the
ACVM Act 1997, and substances used for non-plant protection insecticide uses.

It is important to note that the proposals of EPA staff contained in this document may or may not be
supported by the decision-making committee for this application. The decision-making committee can
choose to accept, reject or modify the recommendations of EPA staff. For this reason the EPA
encourages submissions on this application, particularly the provision of information that can be used to
address any uncertainties, assumptions or data gaps identified throughout this document.

Risk assessment
The EPA staff have conducted quantitative risk assessments on four of the veterinary medicine substances
included in this reassessment which are considered to still be available for use in New Zealand. These risk
assessments have determined that exposure to substances containing diazinon used as flea collars, or for the
control of lice, keds and flies on sheep, results in unacceptable levels of risk to people and/or the environment.
The risk assessment of a substance containing carbaryl for use as ear drops on cats and dogs supports its
continued use for a specific purpose, as the risks can be mitigated by adding additional controls to the
approval.
A quantitative risk assessment was not carried out on 15 substances that are no longer used or where
commercial products were not identified. However, the hazard classifications of these substances indicate that
there is a potential for adverse effects for human health and/or the environment, depending on how they are
used. This applies to all the non-plant protection substance approvals, and to the remaining veterinary medicine
substance approvals covered in this document.

Benefits assessment
The benefits assessment undertaken when preparing this application indicates that the benefits from the use of
substances containing diazinon and used as veterinary medicines are low to negligible. For the substance
containing carbaryl, used as ear drops, the benefits are considered to be low to medium. The substances that
are no longer used in New Zealand are considered to be of negligible benefit.
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Preliminary proposals
The EPA staff risk, cost and benefit assessment supports the continued use of only a single carbaryl containing
product (HSR001825), used as a veterinary medicine as ear drops in cats and dogs, with provision for
additional control measures requiring child resistant packaging and a label warning to keep out of reach of
children. The hazard classifications for this substance have also been reviewed and changes to the current
classifications are proposed.
The toxicity of chlorpyrifos and diazinon means that serious human health and/or adverse environmental effects
can result from their use in veterinary medicine products. Some formulated products and uses included in this
reassessment have already been voluntarily discontinued by manufacturers or importers. EPA staff therefore
propose to revoke approvals for those substances that are no longer available or are being voluntarily
withdrawn.
Similarly, it is proposed to revoke the approvals for carbaryl, chlorpyrifos or diazinon containing substances
used for non-plant protection insecticide purposes. EPA staff consider that there is a lack of benefit from these
substances, given that they are no longer used, and are also concerned about the inherent risks associated
with their use.
Where a quantitative health risk assessment was conducted on some substances, it was concluded that the
use of chlorpyrifos or diazinon in veterinary medicines cannot be supported. The significant residual risks
cannot be clearly mitigated by the application of additional controls. This determination is compounded by
deficiencies in the available information that made it difficult to quantitatively assess some key risks to people
and the environment.
On the basis of the current information available, the EPA staff recommendations are summarised in Tables 1
and 2. For all substances for which Staff are proposing to decline the HSNO approval, a 6-month phase out
period is proposed to allow adequate time for disposal of remaining stocks. A relatively short phase-out is
proposed because either the substances are not currently available as far as staff are aware, or because of the
high risks identified and the relative lack of benefits, given the availability of alternatives. For the carbaryl ear
drops the EPA staff consider that the additional controls could be phased in over two years to allow time to
make changes to packaging and labelling.
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Table 1 Substances used as veterinary medicines included in this reassessment application
Active

Substance description

Trade name

HSNO Approval

EPA staff proposal

number
Carbaryl

Liquid containing 1.4 - 2.6% 2-

Fido’s Ear Drops

HSR001825

To retain for the treatment

hydroxybenzoic acid, 0.7 - 1.3%

of mites, mild bacterial

carbaryl and 0.11 - 0.29% chlorocresol

and fungal infections in
the ears of cats and dogs,
but to require appropriate
labels and packaging
controls

Chlorpyrifos

Flammable liquid containing 7 – 13 g/L

FLYPEL

HSR0001812

To revoke this substance

chlorpyrifos and 100 – 120 g/L

approval (no longer

cypermethrin

manufactured or imported)

Flammable liquid containing 120 - 180

Xterminate 10

HSR001814

g/L chlorpyrifos

To revoke this substance
approval (no longer
manufactured or imported)

Flammable liquid containing 32 - 50%

No registered trade

chlorpyrifos

name

HSR001816

To revoke this substance
approval (no longer
manufactured or imported)

Diazinon

Collar containing 140 – 180 g/kg

PetScience Flea

diazinon and 1.7 – 3.2 g/kg pyriproxyfen

Collar Plus for Cats

approval (benefits do not

& Kittens

outweigh risks)

HSR001802

To revoke this substance

PetScience Flea
Collar Plus for Dogs
& Puppies
Collar containing 140 – 180 g/kg

VitaPet 5 Month

diazinon

Flea Collar for Dogs

HSR001807

To revoke this substance
approval (benefits do not
outweigh risks)

VitaPet 5 Month
Flea Collar for Cats
Pet Team Flea
Collar for Dogs
Pet Team Flea
Collar for Cats

Solid containing 20 – 50 g/kg
diazinon

Flammable liquid containing 0.26 –
5% diazinon

Includes a product

HSR001808

To revoke this substance

formerly registered

approval (no longer

as “Strike Powder”

manufactured or imported)

No registered trade

HSR002288

name

To revoke this substance
approval (no longer
manufactured or imported)

Flammable liquid containing 360 440 g/litre diazinon

TopClip 40

HSR001953

To revoke this substance
approval (benefits do not
outweigh risks)
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Table 2 Substances with other pesticide uses (non-plant protection uses)
Active

Substance description

Use pattern

HSNO Approval

EPA staff proposal

number
Carbaryl

Dustable Powder containing 50 g/kg

Dust for wasp

carbaryl

control

HSR000672

To revoke this substance
approval (no longer
manufactured or imported)

Wettable powder containing 800 g/kg

For wasp control

HSR000819

carbaryl

To revoke this substance
approval (no longer
manufactured or imported)

Aerosol containing 0.3 – 0.7% carbaryl

For flea control

HSR001811

and 0.4 – 0.8% piperonyl butoxide

To revoke this substance
approval (no longer
manufactured or imported)

Chlorpyrifos

Ready to use bait containing 5 g/kg

To control insects in

chlorpyrifos

and around

approval (no longer

buildings

manufactured or imported)

Paste containing 5 g/kg chlorpyrifos

HSR000164

HSR000166

To revoke this substance

To revoke this substance
approval (no longer
manufactured or imported)

Microencapsulated suspension

HSR000168

To revoke this substance

concentrate containing 200 g/litre

approval (no longer

chlorpyrifos

manufactured or imported)

Emulsifiable concentrate containing 240

HSR000169

g/litre chlorpyrifos. Also contains xylene

To revoke this substance
approval (no longer
manufactured or imported)

Ready to use liquid containing 20 g/litre

HSR000172

chlorpyrifos

To revoke this substance
approval (no longer
manufactured or imported)

Flammable liquid containing 2.5 – 3%

HSR001810

chlorpyrifos

To revoke this substance
approval (no longer
manufactured or imported)

Diazinon

General purpose insect spray

Insect spray

HSR001741

To revoke this substance
approval (no longer
manufactured or imported)
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Information requested
Throughout this document, EPA staff have identified some key questions or assumptions that submitters may
wish to address when this application is publically notified. If further information in these areas is provided to the
EPA it may be possible to revise aspects of the risk assessment and the proposed revocation of approvals after
submissions on the application have closed. Any revisions to the staff proposals resulting from information
1

provided during the submission period will be presented in the EPA’s Staff Assessment Report .

The EPA is requesting information or feedback in these key areas:


Updated compositional information (including impurities and source of active ingredients) for the
carbaryl ear drop product (HSR001825)



Information on the dipping/showering/jetting of sheep/lambs, including the number of sheep/lambs
treated per day for different application methods, equipment/facilities used, and methods for
disposal of solution



Submission of any available information on chlorpyrifos or diazinon that may allow refinement of
the risk assessment modelling (i.e. dermal absorption studies, exposure monitoring studies, wool
residue information), for substances used as flea collars or for control of blowfly strike, lice, and
keds on sheep or lambs



Information on whether any of the substances the EPA considers are no longer imported into or
manufactured in New Zealand, are actually available



1

Any additional information about the benefits of substances considered in this reassessment

A Staff Assessment Report (SAR) will be produced in response to submissions received on the proposals in this
document. The SAR will be made available to decision-makers and submitters not less than 10 working days prior to any
public hearing, should one be requested.
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Submissions
Submissions are invited on the appropriateness and workability of the EPA’s proposals to amend the current
approvals for substances that contain carbaryl, chlorpyrifos and diazinon, used as veterinary medicines or for
non-plant protection insecticide uses.

Shaded boxes have been used throughout this document to indicate where there are questions or
assumptions which submitters may wish to address. We consider that information provided on these
topics may allow us to refine our assessment, and amend the regulatory proposals.

Electronic submissions are encouraged. Please forward your submissions to:
Environmental Protection Authority
Private Bag 63002
Wellington 6140
Email: submissions@epa.govt.nz
Phone: +64 4 916 2426
Fax: +64 4 914 0433

All submissions must be received by 5pm, 6 October 2015.
Any submissions received will be used to inform a decision-making committee that will ultimately decide
whether to approve this application and the recommendations within it.
In accordance with section 54 of the Act, submissions must state the reasons for making the submission, and
whether the person making the submission wishes to be heard at a public hearing. The submission may also
state any particular decision sought.
Submissions that contribute further information where knowledge gaps have been identified are particularly
encouraged. New information provided in these areas may allow for further refinement of the risk assessments
and resulting proposals. A summary of these significant areas of uncertainty, data gaps, or where key
assumptions have been made, are outlined again below to assist potential submitters.

Key areas submitters may wish to address
Data gaps, assumptions or uncertainties
The risk assessment carried out by EPA staff has a degree of uncertainty associated with it. Staff typically
account for this uncertainty by quantitatively adopting a conservative approach in the risk assessment; for
example, use of default dermal absorption values to compensate for the lack of information. There are a
number of uncertainties in the human health risk assessments for the veterinary medicine substances where
staff have not be able to quantitatively account for these uncertainties, but rather have qualitatively described
these uncertainties in the risk assessment. These uncertainties are caused by gaps in the available information
about exposure scenarios. The only way to reduce these uncertainties would be if more information was
provided to the EPA.
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1. Background
1.1

Chlorpyrifos and diazinon are organophosphates, and carbaryl is a carbamate
compound. These organophosphates and carbamates (OPCs) are insecticides used
against a broad range of insect pests for a variety of purposes including plant
protection, in veterinary medicines, and for non-plant protection uses such as public
health (e.g. for pest control in hospitals, restaurants etc.), and industrial uses (e.g. for
building, warehouse or industrial structure pest control).

1.2

Both organophosphates (OPs) and carbamates affect the nervous system by
inhibiting the enzyme acetylcholinesterase. Acetylcholinesterase breaks down
acetylcholine, a substance which transmits signals between nerves, or between
nerves and various organs and tissues in the body. By inhibiting
acetylcholinesterase, OPCs cause accumulation of acetylcholine, leading to
overstimulation of the nervous system. Enzyme inhibition caused by carbamates is
more rapidly reversible than the inhibition caused by OPs.

1.3

The acute health effects resulting from exposure to high levels of OPCs are well
known from animal studies and numerous human poisoning incidents. Short term
exposure can result in symptoms including increased sweating and salivation,
dizziness, fatigue, runny nose or eyes, nausea, intestinal discomfort, confusion and
changes in heart rate. At high levels of exposure more severe effects such as
paralysis, seizures, loss of consciousness and death may occur.

1.4

As well as acute toxicity, there are concerns over the potential for OPCs to cause
longer term adverse health effects in humans. These include the potential for chronic
health effects following acute poisoning, and effects as a result of chronic exposure
to low levels that do not cause the clinical signs or symptoms of poisoning.

1.5

OPCs are also harmful to the environment. They are very toxic to the aquatic
environment and to terrestrial invertebrates (e.g. bees), and in general they are also
toxic to birds.

1.6

In New Zealand, many OPCs were transferred from former chemical management
regimes to management under the HSNO Act in 2004. Since then, a number of
OPCs have been included on the EPA’s Chief Executive Initiated Reassessment
(CEIR) List. This list comprises hazardous substances for which information that the
EPA is aware of suggests there may be a need to review their approvals. Initially, the
EPA reassessed three OPs on the CEIR list. As a result, the approval for methylparathion was revoked; the approval for a plant protection substance containing
trichlorfon was phased out and all approvals for azinphos-methyl and formulations
containing it have been phased out.
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1.7

Applications for the reassessment of a further four organophosphates; acephate,
diazinon, dichlorvos and methamidophos, were notified in 2010 and 2011. Based on
information received in submissions on these applications, EPA staff determined it
would be more efficient and effective to reassess a larger group of OP insecticides at
one time.

1.8

This broader assessment was approved by the Chief Executive, who also
considered that carbamates approved as plant protection insecticides, veterinary
medicines, public health and industrial treatments should be reassessed at the same
time as the OP’s. This is because they have a similar mode of action and because,
according to product labels, carbamates and OPs are often used to manage the
same pests on the same crops with similar, if not identical, withholding periods.

1.9


The rationale for the group reassessment approach was:
Dealing with substances which have similar effects in a single group reassessment
ensures that any risks arising from the substitution of one OPC substance for another are
properly understood and managed



Substance-by-substance reassessments of OPC insecticides may lead to a gradual
decrease in the available products. Reassessing these substances as a group results in
greater certainty for industry and government agencies about the tools available to them
in future. Where bans are proposed, certainty about future availability should help to
direct research and development in alternative long-term solutions for pest control



An integrated approach ensures consistent and effective controls to manage risks are put
in place across the group of substances



The approach is a more efficient use of industry and EPA resources by reducing the
number of reassessments being undertaken; and



Reassessing the group of OPC insecticides allows the EPA to meet the needs of industry
and ensure that there are tools for responding to biosecurity events while protecting the
health and safety of people and the environment.

1.10 Following the decision to conduct a group reassessment, the applications for
acephate, diazinon, dichlorvos and methamidophos were withdrawn so that they
could be included in this group application for reassessment. The group
reassessment was decided in June 2013 (APP201045).
1.11 Due to the large scale of the group reassessment, the EPA decided to restrict the
reassessment to substances used as plant protection insecticides separately from
those used as veterinary medicines or for other purposes (e.g. non-plant protection
applications for public health and industrial purposes). Therefore, this current
reassessment application is for carbaryl, chlorpyrifos and diazinon when used as an
active ingredient in substances used as veterinary medicines or for non-plant
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protection situations. These substances/end-uses were outside the scope of the
previous plant protection reassessment application.
1.12 A number of approvals for substances containing chlorpyrifos have not been
included in the present application:


HSR000170: The Call for Information associated with this application identified that the
substance covered by this approval is also used for non-plant protection purposes, but as
it was considered and decided in the 2013 OPC plant protection reassessment, the EPA
no longer has grounds to reassess it



HSR100018: Similar case to HSR000170



HSR000167: Grounds were established for the reassessment of this approval. However,
this substance has been excluded because it is also used for plant protection purposes
and the EPA team has discovered new information about the toxicity of chlorpyrifos. This
new information means that all chlorpyrifos approvals used for plant protection may be
reassessed at a later date



HSR100881: This was approved following the OPC reassessment (APP201045), and is
used for plant protection purposes so there is no need for it to be included here.

1.13 The timeline for the reassessment process is summarised in Appendix 1.

Drivers for this reassessment
1.14 As with the previous reassessment of OPCs (for plant protection purposes), the
drivers for the reassessment of the three compounds in this reassessment
application arise from concern around their adverse effects on human health and
safety, and the environment (see sections 1.2 -1.5).
1.15 These concerns have resulted in withdrawal, phasing out or restriction of these
compounds overseas; for example, carbaryl and diazinon are no longer approved as
pesticide active ingredients in Europe. Diazinon is still permitted to be used in
veterinary medicines in the EU, although licences for flea collars containing this
active ingredient have been withdrawn in France due to concerns about risks to
children from hugging or sleeping with their pets (HMA, 2012).
1.16 In response to the EPAs Call for Information (December 2014), and during
interactions with industry representatives, EPA staff received advice that most
substances containing carbaryl, chlorpyrifos or diazinon are now, or in the future will
no longer be imported or manufactured for sale in New Zealand.
1.17 All three active ingredients included in this application have been or are currently
under review in Australia by the Australian Pesticides and Veterinary Medicines
Authority (APVMA). Diazinon is already restricted in Australia for use in veterinary
medicine products for the control of external parasites in companion animals.
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Studies on the use of diazinon on sheep or lambs, and residues in wool were
submitted in the APVMA review and have been used in the risk assessment in the
present EPA application. For uses of carbaryl in home garden, home veterinary,
poultry and domestic situations, the APVMA cancelled home garden uses on fruit
and vegetables and the use of carbaryl dust; restricted domestic and home garden
products to a maximum concentration2; and strengthened the warning statements
and safety directions for carbaryl use. For chlorpyrifos, following a preliminary
review, the APVMA has imposed a number of restrictions including limiting the
concentration of liquid formulations sold for domestic use, and removing approvals
for use of chlorpyrifos for indoor broadcast applications involving the spraying of
surface areas.
1.18 Carbaryl, chlorpyrifos and diazinon have already been reassessed by the EPA in
substances used as plant protection products in New Zealand. This resulted in
additional controls and some restrictions on their use, so that they are no longer
available to home users and can only be applied by trained professionals who are
aware of the risks of these substances and can take steps to mitigate these. Plant
protection products containing diazinon had time limited approvals put on them3, in
recognition of the need for balance between concern for human health and the
environment, and the need for alternative products to be developed for certain key
plant protection purposes.
1.19 This new reassessment application covers other end-use situations; specifically for
use in veterinary medicines and non-plant protection uses not covered by the
previous OPC plant protection insecticide reassessment.

Purpose of this document
1.20 This application was prepared by EPA staff on behalf of the Chief Executive under
section 63 of the Act. The purpose of this reassessment application is three-fold:


To outline the EPA’s preliminary assessment of the risks, costs, and benefits associated
with carbaryl, chlorpyrifos and diazinon containing substances used as veterinary
medicines or for non-plant protection insecticide uses



To present the EPA’s proposals to amend or revoke the associated substance approvals



To solicit submissions on any aspect of the application, including, but not limited to,
current product use patterns, assumptions made in the human health risk assessment
and environmental risk assessment, and assumptions made in the benefits assessment

2

3

160 g/kg (or g/L)
15 year phase out period in recognition of the benefits in controlling grass grub

14
Application for reassessment of carbaryl, chlorpyrifos and diazinon (APP202098)

1.21 The main body of this application summarises the key findings of quantitative risk
assessments carried out by EPA staff on some specific substances used as
veterinary medicines. The detail of those assessments, including information about
the models used, key parameters, and assumptions made by staff, are presented in
the appendices of this application. Where the staff assessment identified significant
levels of risk that are not well managed by the current controls on those substances,
EPA staff have considered the potential for new or additional controls to reduce the
levels of risk to people and the environment arising from use.
1.22 As a result of the Call for Information (December 2014), in preparation for this
reassessment application, it was determined that some substances are no longer
intended to be manufactured or imported. A quantitative risk assessment was not
conducted for these substances as in the majority of cases the EPA does not have
information on how the substances are used. Unless there is further information
provided to the EPA on the use of these substances, no further risk assessment will
be undertaken and these approvals will be revoked.

Can you supply further information on the market use of substances containing carbaryl,
chlorpyrifos and diazinon that are being used as insecticides with non-plant protection
uses, or in the veterinary medicines in this application?

1.23 A number of supporting documents are available in association with this application
document:


NZIER cost benefit analysis



AgResearch report on the Use of Diazinon as a Veterinary Medicine in New Zealand: A
Report to ERMA New Zealand (Pferrer and Heath, 2010)

1.24 The EPA is now seeking submissions on the proposals outlined in this document.

Substances and approvals for reassessment
1.25 There are nine HSNO approvals for veterinary medicines covered by this
reassessment application. One approval relates to carbaryl, three to chlorpyrifos and
five to diazinon containing substances. The substance approvals for veterinary
medicines covered by this application are shown in Table 1. The substances
summarised in Table 2 are for the non-plant protection insecticide uses: two
substances contain carbaryl, seven contain chlorpyrifos and a single approval is for
diazinon.
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Use scenarios evaluated in this reassessment
1.26 A number of use scenarios were developed by EPA staff in order to evaluate the
risks to people and the environment from potential exposure to carbaryl, chlorpyrifos
or diazinon. The use scenarios were developed based on recommended label rates
and after consultation with industry representatives. Additional information was
factored in from a 2006 report on registrations of products containing diazinon from
the Australian Pesticides and Veterinary Medicines Authority (APVMA, 2006b).
1.27 The end-use scenarios evaluated by EPA staff, and the approvals to which they
apply, are summarised in Table 3.

Table 3 High level summary of the use scenarios evaluated in this application

Broad
use
categories
Domestic use

Application details

Ear drops for cats and dogs

Approval

HSR001825

Ready to use liquid applied twice a day for at least 14 days
and up to 28 days
Flea collars for cats and dogs
(14, 24 or 30 g collars). Protection for up to 5 months
Agricultural
use

Used on sheep and lambs for control of lice, keds, and flies
1 to 3 applications per year
Plunge or standard shower dipping; 500 ml product/1000 L
water (200 g ai/1000L)
Constant replenishment shower dip 1 L/1000 L water (400
g ai/1000 L)
Assumption of 4.8 to 8 L diluted solution/sheep dipped
Jetting (of lambs) 250 ml product /200 L water (500 g
ai/1000 L) and maximum of 1 L diluted solution per animal

HSR001802
HSR001807
HSR001953
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2. Classification of carbaryl, chlorpyrifos and diazinon
2.1

The HSNO hazard classification of carbaryl, chlorpyrifos and diazinon active
substances were reviewed as part of the previous OPC reassessment application
(APP201045). No further hazard classification changes for the active substances
covered in that process are proposed in this reassessment application. However,
EPA staff have reviewed the hazard classification of the substance for which the
approval is proposed to be retained (approval number HSR001825) and recommend
that the classification should be revised.

2.2

If the Decision Making Committee that considers this application decides to retain
any of the other approvals, their substance classification will need to be reviewed.

Hazard classification of carbaryl-containing substance (HSR001825)
2.3

The proposed changes to the classification of the carbaryl containing substance
(HSR001825) are listed in Table 4. The rationale for these changes is outlined in
Appendix 2.

Table 4 Summary of the revised HSNO classifications for the carbaryl containing formulations

Substance name

Liquid containing 1.4 - 2.6% 2hydroxybenzoic acid, 0.7 - 1.3%
carbaryl and 0.11 - 0.29%
chlorocresol

2.4

Approval
number

HSR001825

Current
classification
6.1E (oral), 6.1E
(dermal), 6.3B,
6.4A, 6.5B, 6.7B,
6.9B (oral), 9.1C,
9.4C

Proposed
reclassification
Add 9.2D, 9.3C
Remove 6.1E (oral),
6.1E (dermal), 6.4A
Change 9.1C
to 9.1A; 9.4C to
9.4B

Staff note that there is potential for the composition of this substance to have
changed since its original approval, as formulations may vary over time. The final
proposed hazard classifications for the carbaryl containing substance covered under
HSNO approval HSR001825, and the impact on the default controls, will be
published in the EPA’s Staff Assessment Report, once any new compositional
information is provided and evaluated during the submission period.

2.5

The decision-making committee for this application may not accept the staff
proposals presented in this application for reassessment. It is therefore important
that up-to-date information is provided so that the hazard classification can be
accurately revised.

17
Application for reassessment of carbaryl, chlorpyrifos and diazinon (APP202098)

Can you supply up-to-date compositional information for this carbaryl containing
substance?
All manufacturers of this substance should submit information on their formulation, including details
on the source and impurity profile of the active ingredient. This information can be supplied directly
to the EPA in commercial confidence. Initial contact can be made through the
submissions@epa.govt.nz email address. Once initial contact is made you will be provided with
additional contact information and instructions on how to provide this information.

Changes to default controls
2.6

The proposed changes to the hazard classifications outlined in Table 4 would result
in new default controls for the substance HSR001825. The term “default controls”
refers to the requirements under HSNO regulations that are triggered solely by virtue
of the hazard classifications of a substance.

2.7

EPA staff propose that:



A control be added which requires the use of Child Resistant Packaging



The default control, E7, resulting from the proposed 9.1A hazard classification (very
ecotoxic to the aquatic environment), which requires that an Approved Handler apply this
product, is not applied to this approval, as specific technical expertise is not considered
necessary to use the ear drop formulation to manage risks to the aquatic environment



The default control, TR1, that requires class 9.1A substances to be tracked, is not
necessary for this substance as it does not raise any security concerns that would
require the substance to be tracked

Please comment on the efficacy of the proposed variations to the controls for this carbaryl
containing substance?
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3. Risk and benefits assessment
3.1

The Act requires the assessment of adverse and positive effects. The adverse effects
of substances are considered in relation to their toxicity to human health and the
environment, and are referred to as risks. A risk is a combination of the magnitude of
an adverse effect and the likelihood of that effect occurring. The risks for all stages
of the substances’ lifecycles: from importation or manufacture, to transportation,
storage, use and disposal; associated with carbaryl and diazinon in veterinary
medicines, have been assessed. The risk assessment looked at risks associated with
the following:



Human health exposure



Environmental exposure



Social and cultural considerations, specifically focusing on Māori and their relationship to
the environment

3.2

The EPA staff considered the information associated with the availability and use of
carbaryl, chlorpyrifos and diazinon in veterinary medicines and for non-plant
protection insecticide uses. This information was derived from market information or
feedback received in response to the Call for Information document released by the
EPA in December 2014. In most instances there were no identifiable commercial
products for substance approvals, or feedback indicated products were to be no
longer imported or manufactured. The quantitative risk assessment was therefore
limited to a few veterinary medicine products known to still be currently in use; the
carbaryl containing substance HSR001825 used as ear drops, the diazinon
containing substances HSR001802, HSR001807 used as flea collars, and the
diazinon containing substance HSR001953 used as a sheep dip/spray on sheep or
jetting on lambs.

3.3

The risks of adverse effects on human health and the environment have taken into
account predicted or measured exposures of applicators, workers, bystanders or the
environment. Those exposures are compared to maximum levels of exposure that
are not expected to result in harmful effects. The data relating to the toxicological
and ecotoxicological effects are based on animal or human studies. Where possible,
the toxicity and ecotoxicity data specific to the substances evaluated are those used
by other international regulators.

3.4

The EPA staff have also considered whether there are any benefits to be gained
from the ongoing use of the substances in this application.
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Substances not currently in use
3.5

A quantitative risk assessment has not been conducted for the substances not in
use. However, due to the inherent risks, and the lack of benefit provided by these
particular substances as evidenced by the fact they are not used, it is recommended
that their HSNO approvals are revoked.

Human health risk assessment
3.6

To assess the risks associated with the use of those veterinary medicine substances
still available, the ways in which the different products are used were compared, and
a set of use scenarios developed. The use scenarios were grouped into three
categories:



Domestic use as veterinary medicine treatment as ear drops for cats and dogs



Domestic use as veterinary medicine treatment in the form of flea collars for cats and
dogs



3.7

Agricultural (outdoor) use as veterinary medicine treatment for sheep

The technical risk assessment is given in Appendix 3. The application use scenarios
(concentration, application rates) are also summarised in Appendix 3. Only the
conclusions and supporting tables are shown in this section of the document.

3.8

Using the exposure information detailed in Appendix 3, the EPA staff estimated
exposure when wearing different levels of personal protective equipment (PPE). The
predicted exposure was then compared to the acceptable operator exposure level
(AOEL), which is a level of exposure below which no adverse human health effects
are expected. AOEL values are the reference value against which non-dietary
exposures to pesticides are assessed, and are intended to protect against short- to
medium-term exposures. The comparison of the predicted exposure to the AOEL
gives a risk quotient (RQ) value. RQ values greater than 1 indicate that the predicted
exposure is greater than the AOEL and therefore of concern.

3.9

The RQ values presented below have been colour coded for ease of viewing
according to the following colour scheme:

RQ = < 1

The green cells draw attention to areas where levels of exposure were determined to be below the
level of concern, i.e. below the Acceptable Operator Exposure Level (AOEL).
RQ > 1

The red-highlighted cells draw attention to areas of high risk. The RQ values equate indicate how
much higher the exposure to the substance is above the AOEL. For example RQ = 40 corresponds to
an exposure 40 times higher than the AOEL.
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Carbaryl
Assessment of HSR001825

3.10 This substance is used as ear drops to treat ear mite infestations and mild bacterial
and fungal ear infections in dogs and cats.
3.11 The EPA staff estimated exposure for an adult applying the substance according to
the label instructions, taking into account different levels of PPE. Data from the US
EPA Pesticide Handlers Exposure Database (PHED) were used (USEPA, 2013).
Full details are provided in Appendix 3. The predicted exposure was then compared
to the AOEL value to give a risk quotient (RQ) value. The results are shown in Table
5.
Table 5 Summary of human health Risk Quotient (RQ) values for HSR001825 (Trade name Fido’s Ear
Drops)
Use

Ear drops

Application

Application

Single layer of

Single layer of

Double layer of

method

parameters

clothes, no

clothing,

clothing, with

gloves

with gloves

gloves

0.0043

0.0026

liquid applied as
drops

Twice per day
for 14 days

0.00016

3.12 These results show that the risks from use of this product even when wearing no
PPE are significantly lower than the AOEL. However, EPA staff note that carbaryl is
also considered to be a potential carcinogen. Therefore the predicted exposures can
also be compared against the acceptable daily intake (ADI) for carbaryl, which is
intended to protect against adverse effects resulting from daily exposure over a
lifetime, including carcinogenicity. The ADI for carbaryl is 0.0075 mg/kg bw/day. The
predicted exposure from use of this product without the use of gloves is significantly
lower than the ADI, with an RQ value of 0.0058.
3.13 Although the predicted exposures are lower than levels of concern even without the
use of PPE, staff consider it is appropriate to retain requirements for the use of PPE
and that a recommendation to wear gloves is included on the label.
Accidental child exposure to the product

3.14 Correct use of this product would not typically result in significant exposure to others.
However, a child could accidentally consume the product. The European Food
Safety Authority (EFSA) has set an Acute Reference Dose (ARfD) value of 0.01
mg/kg bw/day (EFSA, 2006), and exposure to even a small quantity of the product
would exceed this value. For example, if a child weighing 10 kg consumed 1 ml of
product (10 mg of carbaryl), this would equate to 100 times the ARfD.
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3.15 The product should therefore be appropriately labelled and packaged, and stored
away from the reach of children.
Diazinon
Assessment of HSR001802 and HSR001807

3.16 Two substance approvals are for flea collars for pets. HSR001802 is for flea collars
containing 140 - 180 g/kg diazinon and 1.7 - 3.2 g/kg pyriproxyfen (trade names
PetScience Flea Collar Plus for Cats and Kittens, PetScience Flea Collar Plus for
Dogs and Puppies). HSR001807 is for flea collars containing 140 - 180 g/kg diazinon
(trade names VitaPet 5 Month Water Resistant Flea Collar for Dogs, VitaPet 5 Month
Flea Collar for Cats, Pet Team Flea Collar for Cats, Pet Team Flea Collar for Cats).
Post application risks

3.17 Flea collars consist of a matrix designed to release the active ingredient at a
controlled rate for the recommended life of the collar. Some of the active then enters
the fur around the collar and may be moved over the rest of the body by grooming
etc. In New Zealand, the collar containing the greatest quantity of diazinon is a 30 g
dog collar, containing 4.5 g diazinon (15 % w/w active) recommended for up to a 5
month’s use.
3.18 Potential exposure of adults and toddlers can arise from contact with the treated
companion animal (such as actions like hugging), or exposure of toddlers from
incidental oral (hand-to-mouth) activity. Combined exposures have been assessed
using a modification of the US EPA’s approach to pet collar risk assessments (US
EPA, 2000). Information was also used from a study of the amount of diazinon
residue that would be transferred to skin from the hair of cats and dogs wearing a
diazinon flea collar. This study was submitted to the EPA following notification of the
original diazinon application.
3.19 Risk assessment results showing best and worst case exposures and risk quotients
for child and adult post application exposure to a flea collar are summarised in Table
6. Full details are provided in Appendix 3.
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Table 6 Risk Quotient (RQ) values for flea collars containing diazinon

Adult

Adult

Child

(hand)

(hug)

(hug)

Child
(hand to
mouth)

Child
(total)

Best Case

5.3

71

95

1.4

96

Worst Case

10

140

185

2.7

189

3.20 The results demonstrate that none of the exposure scenarios are acceptable as no
RQ value is <1. The magnitude of the exceedance is a particular cause for concern.
3.21 This risk assessment could potentially be refined if more information were provided
to the EPA.

Additional information that could help refine the EPA risk assessment:


Dermal absorption of diazinon



Half-life of diazinon on animal fur



Transferable residues from animal fur (mg/cm )



A quantitative estimate of post application exposure based on study data

2

Assessment of HSR001953

3.22 Approval HSR001953 is for a flammable liquid containing 360 - 440 g/L diazinon
(Trade name TopClip 40). This substance is used on sheep to eradicate, and give
long term residual protection against, keds and lice, and protect against blowfly
strike. It is applied by dipping or jetting.
User exposure

3.23 To assess uses of diazinon for dipping and jetting of sheep the EPA has used
exposure data from an occupational exposure trial in Australia, which involved
monitoring workers using a similar product containing diazinon (APVMA, 2006a). A
number of use scenarios were assessed and full details are presented in the human
health risk assessment in Appendix 3.
3.24 The RQ values calculated for workers treating sheep by dipping or jetting are
summarized in Table 7.
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3.25 The results indicate that the majority of the use scenarios considered in this risk
assessment had predicted exposure to users greater than the AOEL. The magnitude
of the exceedance (even if PPE is worn) is of concern.
Post-application worker exposure

3.26 Shearers are considered to be the occupational group most at risk from exposure to
diazinon after application to sheep by dipping or jetting solutions. Shearers are
exposed to wool grease which may be contaminated with diazinon while handling
the sheep. The EPA has assessed the risks for this scenario based on the same
approach as that used by the APVMA, which took account of a number of studies on
wool residues of diazinon (APVMA, 2006b). Detailed information is provided in
Appendix 3.
3.27 The results of the risk assessment are presented in Table 8. These indicate that
there may be significant risks to shearers from dermal exposure to diazinon residues
following application.

This risk assessment could be refined with the following information:


Information on the actual numbers of sheep being treated per day



Dermal absorption studies for diazinon in dipping solutions



Exposure data for New Zealand users, similar to that of Wood (2004)



Dermal absorption studies for diazinon in wool grease



Information on residue levels in wool following application



An occupational exposure study of shearers to pesticide residues in wool grease
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Table 7 Risk Quotient (RQ) values for workers using diazinon for sheep dipping and jetting
Use
Application
Application Exposure
No PPE
No PPE
PPE
method

Portable
plunge dip

parameters

200 g/1000
L;
2000 sheep
per day

Mean

Maximum

Mean

PPE
Maximum

Mixer/loader

1127
2

3960

14

19

Applicator
/loader

1458

5350

872

3864

Clean up

516

1801

23

118

Total

2637
2

99265

909

4001

Mixer/loader

1127
2

43960

14

19

Applicator
/loader

1363
2

4568

320

848

Clean up

516

1801

23

118

Total

2542
0

120329

357

985

1126
8

3960

14

19

Applicator
/loader

7624

52452

756

2776

Clean up

516

1801

23

118

Total

1940
8

98213

793

2913

2817

10990

3.4

4.8

Sheep
dip

Fixed plunge
dip

Sheep
dip

Sheep
dip

Shower dip

Automatic jet
race

200 g/1000
L;
2000 sheep
per day

400g/1000L
2000 sheep Mixer/loader
per day

500g/1000L
2000 sheep Mixer/loader
per day,
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Use

Application

Application

method

parameters

Hand jetting

No PPE

No PPE

PPE

PPE

Mean

Maximum

Mean

Maximum

500 sheep per
Applicator
day
/loader

5781

18952

1026

11062

Clean up

516

1801

23

118

Total

9114

31743

1052

11184

Mixer/loader

2817

10990

3.4

4.8

Applicator
/loader

3385

174960

31420

142985

Clean up

516

1801

23

118

Total

7671
8

187751

51446

143108

0.4g/L, 2 - 4 L
sheep, 500
sheep per day

Exposure
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Table 8 Risk Quotient (RQ) values for shearers of sheep treated with diazinon

Elapsed
time from
applicatio
n
1
week

Dipping
measure
d
462

Dipping
estimate
d (lice)
320

Dipping
estimate
d (fly)

173

346

4
weeks

64

128

30

59

16

32

45

8
weeks
12
weeks

15

6

13

26
weeks

1

1

2

0.1

0.1

46
weeks

Jetting 9
month
wool
measure
d
219

640

2
weeks

6
weeks

Jetting 6
month
wool
measure
d

10
4
53

55

28

5

Jetting 9
month
wool
estimate
d

Jetting 9
month
wool
measure
d

69

57

145

40

93

28

21

85

11

5
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Environmental risk assessment
3.28 Methods used to assess environmental exposure and risk differ between
environmental compartments and the application use pattern. Based on information
received from the EPA’s Call for Information, and the availability of products included
in this reassessment, the EPA staff decided that an environmental risk assessment
was only necessary for veterinary medicine use because all the other substances in
the reassessment application are no longer available on the market. The
methodologies, and critical values used, are provided in Appendix 4.
Carbaryl
HSR001825

3.29 Only one veterinary medicine containing carbaryl (HSR001825) was identified as
being registered and available commercially. An environmental risk assessment is
not required as environmental exposure is highly unlikely when the product is used
according to the label recommendations and HSNO controls.
Diazinon
HSR001802 and HSR001807

3.30 Again, an environmental impact assessment is not required as environmental
exposure is highly unlikely when the product is used according to the label
recommendations and the controls.
HSR001953

3.31 An environmental risk assessment has been conducted for use of this substance for
dipping and jetting sheep. Assessments were conducted assuming there is one
application at a specific site per year plus a worst case of three applications per year.
The full details of the risk assessment are presented in Appendix 4.
Risks of diazinon from treated sheep on pasture

3.32 The results of the risk assessment for this scenario are summarized in Table 9. All
RQ values for earthworms are < 1 indicating that use of the substance does not pose
a risk to soil organisms.
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Table 9 Risk Quotient (RQ) values for the environmental risk assessment for risks of diazinon from treated sheep on pasture

Scenario

Sheep

Application. rate
(g ai/1000 L)

200

g ai/
animal

# Appl.

0.96 – 1.6

1

Acute fish

Appl.
method

Ground water

Plunge dip

3
Sheep

200

0.96 – 1.6

1

Shower dip

3
Sheep

400

1.92 – 3.2

1

Shower dip

3
Lambs

500

0.5

1
3

Note
1
Constant replenishment shower dip
2
Jetting of lambs

Jetting

2

1

Acute fish

Acute
invertebrate

Acute
invertebrate

Acute Earthworm

Surface water

Ground water

Surface water

0.159 - 0.259

0.05 - 0.086

41.9 – 69.8

13.9- 23.3

0.003 - 0.005

0.467 – 0.774

0.156 – 0.259

126 – 209

42 - 70

0.009 – 0.015

0.159 - 0.259

0.05 - 0.086

41.9 – 69.8

13.9- 23.3

0.003 - 0.005

0.467 – 0.774

0.156 – 0.259

126 - 209

42 - 70

0.009 – 0.015

0.31 – 0.517

0.103 – 0.172

83.7 – 139.6

27-9 -46.5

0.006 – 0.010

0.93 – 1.55

0.311 – 0.519

251 - 419

84 - 140

0.018 – 0.030

0.136

0.045

36.6

12.2

0.0026

0.41

0.137

110

37

0.0077

(in-field)
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3.33 The risk quotients for aquatic invertebrates are > 1 indicating a potential concern.
The risk assessment was based on a very conservative, ‘tier A’ calculation where it
was assumed that the entire applied dose of diazinon is excreted by sheep onto the
pasture. This assessment was refined based on information on the metabolism of
diazinon which indicates that excretion of diazinon by sheep is not expected to be
significant. Two major metabolites of diazinon will be excreted but these are of much
lower toxicity than diazinon.
3.34 Based on this refined assessment EPA staff consider the overall risk of one
application to aquatic organisms from treated sheep on pasture to be not significant.
However three applications may cause adverse effects to aquatic organisms.
Risks from drippings from animals in the holding paddock

3.35 After treatment, animals are turned out into holding paddocks or yards where any
drippings will contaminate the soil, and may also run off from the holding paddock
and contaminate waterways. For this use scenario RQ values were not calculated
but predicted environmental concentrations of diazinon were compared with
exposure concentrations where significant toxicity would be expected.
3.36 The predicted concentration of diazinon in soil is not expected to result in significant
effects on soil organisms. Although there may be adverse effects on soil
invertebrates this will be localised to organisms in the holding paddocks or yards
where treatment occurs, and residues of diazinon are expected to degrade within a
reasonable time period.
3.37 Predicted concentrations of diazinon in water from run off from a holding paddock
are greater than the level of concern for aquatic invertebrates. Therefore run off from
the holding paddock may pose a risk for aquatic invertebrates. It is recommended
that run off from the holding paddock should not be allowed to contaminate natural
waterways.
This risk assessment could be refined with the following information:


How many sheep can be treated with 1000L of dip solution?



How many treatments are required per season?



What is the stock density per ha for adult sheep and for lambs?



Is the assumption of stock density in a holding paddock (3 sheep/m ) valid?



Would you expect 2000 sheep to be in a holding paddock, and is there likely to

2

be run-off from the holding paddock into local waterways?
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Risks of exposure from the treatment station and equipment

3.38 There is potential for significant environmental exposure to the active ingredient from
a treatment station. This depends on the construction of the station and whether or
not the direct drip is collected and recycled. Due to a lack of data on the construction
of treatment stations, and the collection of used product, EPA staff were not able to
perform a quantitative risk assessment. However, based on the potential risks from
run-off from a holding paddock, run-off from treatment stations is likely to pose a
similar risk to the aquatic environment.

The EPA requests information about the construction of treatment stations (e.g. concrete
construction or other materials, collection of drip and recycling of the solution.)

Risks from disposal of used dip

3.39 There is potential for significant environmental exposure from incorrect disposal of
used dip solution. Normal practice could be removal of the dip solution from the
treatment station and covering the treatment station and any residual dip solution
until cleaning out the treatment station for the next dip treatment. The dip solution is
disposed onto the ground. During the resting period the amount of active ingredient
is reduced by degradation which reduces the environmental impact.
3.40 It is also possible that the used dip solution is removed from the treatment station
and disposed of onto the paddock shortly after finishing the treatment. This could
result in significant environmental risks.
3.41 Disposal of used dip solution to land is not considered to be a sustainable option.
The environmental best practice option is to pump the waste dip solution into a
separate tank for disposal off-site.
What is the current practice regarding disposal of used sheep dip solution?

Risk to birds and non-target arthropods

3.42 The EPA staff consider it unlikely that any of the assessed use patterns of the
veterinary medicines will result in significant exposure to birds and non-target
arthropods.

Summary of human health and environmental risk assessment
3.43 Staff note that the hazardous properties of these substances have the potential to
cause major adverse effects to human health and the environment (refer to Appendix
5 for explanation of the qualitative descriptors used in this assessment).
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3.44 The EPA staff have identified that the carbaryl containing substance used as ear
drops for cats and dogs has potential to cause major adverse effects to children.
However, the risk of this happening can be mitigated through use of appropriate
packaging (i.e. child-resistant), and warnings for the product to be kept out of reach
of children. The EPA staff consider that this results in an overall negligible risk to
human health. Additionally, the EPA staff consider that there are negligible
environmental risks.
3.45 The use of diazinon in flea collars for cats or dogs has the potential to cause major
adverse effects on human health for adults and children. The risks of negative
impacts on human health are considered to be significant because of how the
product is used and because there are no practical measures that could mitigate the
risks. There are negligible environmental risks.
3.46 The EPA staff have identified diazinon used as a sheep dip as an environmental
concern, particularly where it is permitted to run-off from treatment stations, collect
on the ground in holding paddocks and where disposal occurs on-site. Although
localised, the adverse effects of such scenario’s on the aquatic environment are
potentially major. There is also concern that diazinon may cause major health
effects to those handling dip solution, sheep that have been treated with dip solution,
or in wool where residues exist.

Effects on society, communities and culture
3.47 There is a general social concern regarding use of organophosphates and
carbamates given the known human health and environmental hazards. From
consultation and submissions received on the OPC reassessment (completed 2013),
the EPA is aware that there is general social concern and anxiety about the health
risks related to organophosphate and carbamate use. In general, it is members of the
public who are worried about unintentional exposure of themselves, their children
and their pets to these substances because significant adverse health effects may
occur.
New Zealand Poisons Centre data
3.48 Under section 58(1)(b) of the Act, EPA staff requested information on poisoning
incidence from the New Zealand Poisons Centre. The EPA was provided with
information relating to calls they have received about carbaryl, chlorpyrifos and
diazinon since 2003. Robust interpretation is difficult since the reports do not
normally include good information on either the exposure or the reported health
effects. There is no follow up of calls to determine the outcome of the incidents and
no way of confirming whether any of the health effects reported are causally linked to
exposure to the substance mentioned in each call. In some cases calls are from
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people who are concerned that they have been exposed to a substance containing
carbaryl, chlorpyrifos or diazinon but who have not experienced symptoms at the
time of calling. The majority of calls appear to be related to possible health effects
reported after acute exposures not chronic exposures.
Carbaryl

3.49 In total the poisons centre received 87 calls about substances containing carbaryl. It
is not possible to be definitive about how many of these calls related to substances
included in this reassessment application since for the majority (n=60) of these calls
the substance involved was simply recorded as “carbaryl”. One call was related to its
use as an ear drop for pets, while 18 were related to carbaryl use for wasp
treatment. The records indicate that a large percentage of the callers (n=76 or 87 %)
reported that the exposures occurred in the home. Thirteen of the calls were
recorded as affecting children.
3.50 Reported health effects included symptoms such as vomiting, headaches and
dizziness while some callers did not report any symptoms but were merely
concerned following an alleged exposure. The treatment outcomes recorded that 53
callers were advised to seek further medical advice, 14 callers were given advice
about self-treatment and 19 callers were not given any treatment and reassured.
Diazinon

3.51 In total the poisons centre received 89 calls about substances containing diazinon.
Of these the majority of callers were exposed in the home (n=60 or 67 %). The other
significant location for exposure was the workplace (n=24 or 27 %).
3.52 It was not possible to determine which diazinon substances were involved in the
majority of calls since the substance involved was recorded as diazinon (n=56 or 63
%). Two were related to substances used for control of ectoparasites on animals
which do not appear to be currently registered under the Agricultural Compounds
and Veterinary Medicines (ACVM) Act. Two involved exposure to sheep dip while 12
involved exposure to flea collars. Of the 12 calls about the flea collars eight involved
children. Reported health symptoms included skin irritation and vomiting.
Conclusion
3.53 The information suggests that a large proportion of accidental exposures to carbaryl
and diazinon reported to the Poisons Centre occur at home and many involve
children.
3.54 The relatively low number of reported cases may not represent the level of acute
poisoning in New Zealand. The symptoms of mild OPC poisoning are nonspecific
and the time of onset varies depending on the route and severity of exposure and
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the OPC. It is therefore possible that there could be under-recognition and underreporting of acute OPC poisoning in New Zealand. The EPA staff consider that the
reports to the Poisons Information Centre likely reflect a degree of community
concern around the use of these compounds.
3.55 No adverse effects on society and community that might result from the unavailability
of substances containing carbaryl, chlorpyrifos and diazinon, used as veterinary
medicines or other non-plant protection uses, have been identified.

Relationship of Māori to the environment
3.56 The potential effects of carbaryl, chlorpyrifos and diazinon on the relationship of
Māori to the environment have been assessed in accordance with sections 6(d) and
8 of the Act. Under these sections all persons exercising functions, powers, and
duties under this Act shall take into account the relationship of Māori and their
culture and traditions with their ancestral lands, water, taonga and the principles of
the Treaty of Waitangi (te Tiriti o Waitangi).
3.57 In consideration of these functions and duties, the following sections assess the
impact of carbaryl, chlorpyrifos and diazinon on Māori interests including taha
hauora (human health), taiao (environment), kaitiakitanga, and the Treaty of
Waitangi.
3.58 Carbaryl, chlorpyrifos and diazinon trigger a number of hazardous properties giving
rise to the potential for cultural risk. Cultural risk includes any negative impacts to
taonga species, the environment, and the general health and well-being of
individuals and the community. In addition, the introduction and use of hazardous
substances has the potential to inhibit the ability of Māori to fulfil their role as kaitiaki.
This is particularly relevant when considering the guardianship of land and
waterways given the ecotoxic nature of carbaryl, chlorpyrifos and diazinon to Te
Marae o Tāne (terrestrial ecosystems) and Te Marae o Tangaroa (freshwater and
marine ecosystems), in particular species associated with mahinga kai (food
resources).
Taha hauora & taiao
3.59 Carbaryl ear drops for dogs are of interest to Māori because Māori have always
owned and valued dogs – this association predates European contact in New
Zealand. Dogs are important to Māori in vocational, recreational and family settings
e.g. as working dogs, hunting dogs and pets. It is noted that carbaryl ear drops are
unlikely to pose significant risk to taha hauora so long as child-resistant packaging is
used to address potential risk of poisoning tamariki (children). It is also noted that no
residual risks are anticipated in respect of either Te Marae o Tāne or Te Marae o
Tangaroa.
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3.60 As carbaryl powder (which was used for wasp control but is now no longer being
imported or manufactured) is acutely toxic to humans, this substance poses a major
risk to taha hauora (human health), especially if inhaled. However, the benefits of
enhancing the mauri of Te Marae o Tāne by eliminating dangerous introduced pest
species are recognised. The use pattern of carbaryl powder is such that it is unlikely
to adversely impact on Te Marae o Tangaroa.
3.61 Despite the chlorpyrifos covered by approvals in this reassessment no longer being
imported and manufactured, chlorpyrifos is widely used in agricultural, residential,
and commercial settings. Chlorpyrifos can impart acute and persistent health effects
on humans, and is toxic to bees and aquatic organisms including insects,
crustaceans (e.g. shrimps) and fish.
3.62 Chlorpyrifos is likely to be of special interest to Māori due to its ability to pose
considerable harm to taha hauora as well as potentially enter waterbodies and
thereby adversely impact on culturally significant food species such as tuna
(freshwater eels), inanga (whitebait), kōura /kēwai (freshwater crayfish), or their prey
species, for example kōuraura (shrimp), wētā, hiore kakati (earwig), pōpokorua
(ants), piriwai (mayfly) and kapowai (dragonflies).
3.63 Chlorpyrifos has the potential to inadvertently kill non-target indigenous species of
insects belonging to a domain within Te Marae o Tāne known to Māori as ‘Te
Aitanga Pēpeke’ (insect world) and ‘Te Tini o Hakuturi’ (the multitude of bow-legged
ones), including wētā, rō (stick insects), pūngāwerewere (spiders), kāwhitiwhiti
(grasshoppers) and pepe (moths and butterflies). These insects are culturally
significant due to the part they play in Māori cosmogeny and forest lore.
3.64 Diazinon used in flea collars for cats and dogs has the potential to cause significant
health risks for adults and tamariki arising from contact with animals wearing such
collars. No practical controls can be imposed to address this risk. However, it is
noted that diazinon based flea collars pose negligible risk to either Te Marae o Tāne
or Te Marae o Tangaroa. The main concern here in terms of protecting taha hauora
relates to the effect on whānau environments where people, particularly tamariki,
may regularly come into direct contact with pets and inadvertently be exposed to
diazinon. Such exposure inhibits taha whānaunga – the ability to interact with, and
be connected to, people and things that foster a sense of belonging, enjoyment,
well-being and safety. This includes interaction with pets and is important in the
context of whānau and kāinga (home setting).
3.65 Diazinon in sheep dip may cause major health effects on those handling dip, sheep,
or wool, and has the potential to generate major adverse effects on Te Marae o
Tangaroa. Diazinon sheep dip is especially likely to be of interest to Māori due to the
potential for this substance to enter waterbodies and adversely affect culturally
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significant food species such as tuna (freshwater eels), inanga (whitebait), kōura
/kēwai (freshwater crayfish) and piharau (lamprey). Furthermore, Māori are highly
represented in occupations that involve handling sheep or wool (e.g. farming and
shearing) where they may be exposed to diazinon. The risks to Māori associated
with diazinon are elevated because there are no practical controls that can be
applied to adequately manage potential risk to people and/or the environment.
Kaitiakitanga
3.66 In terms of this application the role of kaitiakitanga can be considered as enabling
the protection of resources for the current and future welfare of people and the
environment. Hence, kaitiakitanga is the key means by which sustainability is
achieved by Māori. As provided for in previous OPC reassessments, implementation
of controls which prevent unintentional exposure is key to minimising risk to the
environment.
3.67 It is noted that the EPA proposes to revoke all substances containing chlorpyrifos
and diazinon included in this reassessment. Revoking these substances, and
requiring child-resistant packaging for carbaryl ear drops, will enhance kaitiakitanga
by reducing potential harm to people and the environment.
Impact on the Principles of the Treaty of Waitangi (Te Tiriti o Waitangi)
3.68 Section 8 of the Act requires the Authority, when considering applications, to take
into account the principles of the Treaty of Waitangi. Of particular relevance to this
application is the principle of active protection and the obligation to take positive
steps to ensure Māori interests are protected.
3.69 In view of the potential effects of carbaryl, chlorpyrifos and diazinon on Māori values
and interests, and the proposed revocations of chlorpyrifos and diazinon in this
reassessment, EPA staff consider that this application is consistent with the principle
of active protection.

Benefits assessment
3.70 The EPA commissioned the New Zealand Institute of Economic Research (NZIER)
to prepare a report on the costs and benefits of these substances. This formed an
important part of how the EPA determined the benefits of these substances.
3.71 It is important to note that the NZIER cost and benefit analysis of this reassessment
discusses benefits in terms of those that can be derived from withdrawing the
compounds in this application from the market. The EPA staff here discuss benefits
in terms of those associated with leaving these compounds on the market.
3.72 In addition, staff also reviewed the report prepared by AgResearch in 2010, entitled
“The use of diazinon as a veterinary medicine in New Zealand” (Pferrer and Heath,
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2010). This report described the use of diazinon based veterinary medicines in New
Zealand, their benefits and the potential impacts were these substances not to be
available.
3.73 The staff assessment of the benefits associated with use of carbaryl and diazinon
containing substances used as veterinary medicines also took into account the
following information:


Previous reassessment reports on organophosphate compounds and carbamate
compounds



Information on product labels (where available)



Feedback from the Call for Information (December 2014)

3.74 The EPA staff consider that there are benefits from the use of these substances. The
benefits of the substances containing diazinon used as veterinary medicines have
been assessed in the report prepared by Pferrer and Heath (2010). The benefits
associated with these substances include factors such as:


Efficacy on target pests



How useful they are in combating resistance in target pests



Animal welfare considerations



Cost effectiveness versus alternatives



Availability



Ease of use

3.75 In this reassessment application, only a single substance (HSR001825), that of ear
drops containing carbaryl for use on cats or dogs, was identified as having benefits.
These include efficacy of the product, and ease of application. The EPA staff
consider these benefits to be low to medium. Under section 58(1)(b) of the Act,
EPA staff consulted AVCM for their view on the benefits of this product. They
responded “Other products approved to treat ear mites in dogs and cats are back-ofthe-neck topical products that require systemic distribution to affect the skin of the
ear … thereby killing the mite. However, the topical products have been proven
efficacious in the treatment of ear mites despite the “round-about” application at the
site of infection. Therefore, the merits of Fido’s is not clear compared to these other
products”. The EPA staff therefore consider the benefits of this product, in light of the
availability of alternatives, to be low.
3.76 In all other instances, those substances containing chlorpyrifos or diazinon for use in
either veterinary medicine, alternative products are available and while there could
be a cost in switching to an alternative, EPA staff consider there are no significant
benefits in the continued use of these substances. Furthermore, any costs
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associated with requiring users to change products are likely to be localised and
short lived.
3.77 The EPA staff have assumed that there are no benefits to market from substances
that are no longer used. However, there are likely to be benefits to be gained from
these approvals being revoked, including:


Avoiding acute poisoning



Reduction in long term impacts from acute poisoning



Prolonged low level chronic exposure



Detrimental environmental effects from use



Non-use benefits related to the general public knowing that pesticides potentially
dangerous to human health and the environment are being proactively managed by the
regulatory regime

3.78 For substances that have been withdrawn from the market, there are social benefits
to be gained from the regulatory body catching up with market drivers.
3.79 There is another organophosphate active ingredient (propetamphos) and six other
classes of active ingredients registered in New Zealand for the treatment of
ectoparasites of sheep.
3.80 The report prepared by Pferrer and Heath (2010) concluded that alternative active
ingredients would provide effective control of ectoparasites of sheep in New Zealand
in the event of further restrictions on the use of diazinon. However, any restrictions
could increase the likelihood of the target insects developing resistance to the
remaining substances. In the case of spinosad this would be mitigated by its short
residual activity while field resistance to dicyclanil and cyromazine in L. cuprina was
not apparent in Australia up to 2004 despite 10 and 20 years of use respectively.
3.81 However, Pferrer and Heath (2010) also noted that unavailability of diazinon could
potentially increase revenues in the sheep industry as this may improve pesticide
residue profiles of New Zealand wool products in terms of access to higher value
overseas markets. At the same time however, scrutiny of many of the alternative
active ingredients is also increasing because of the risks they pose to freshwater
ecosystems.
3.82 The NZIER report noted that New Zealand is generally accepted as a “policy taker”
in world markets. This means that if international regulators act to develop new
standards in our major markets, New Zealand has to conform to those standards. If
New Zealand practices differ substantially from our major markets, and regulatory
action is initiated overseas, this can put New Zealand producers in a difficult position
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(i.e. the adjustments to organophosphate and carbamates use are much larger and
cause much more disruption).
3.83 The NZIER report concluded that there may also be significant longer term trade and
trade policy benefits in ensuring that New Zealand does not become an outlier in
organophosphate and carbamate use. This could increase the risk of New Zealand
produce being excluded or sold at reduced prices in selected markets. In particular
the NZIER report highlighted the potential risks to trade from the fact that there were
restrictions on diazinon use as a sheep dip in Australia and not in New Zealand
3.84 The report prepared by Pferrer and Heath (2010) concluded that it is unlikely that
restrictions on the use of diazinon-containing collars would compromise the ability to
control ectoparasites on cats or dogs as there are a number of alternative families of
active ingredients and alternative organophosphates presently available in New
Zealand. However, costs and inconvenience of flea control for some users would
increase and some pet owners may choose to provide less or no control.
3.85 The removal of CCD products is unlikely to cause major costs for users given the
number of other viable alternatives. Of particular importance is that the number of
substitutes on the market is large, so the costs of swapping from one product to
another are likely to be low.
3.86 Other insecticidal products are also available for non-plant protection uses such as
for pest control in warehouses or around buildings. There is therefore no identifiable
benefit in the continuation of the substance approvals and EPA staff have
recommended the approvals be revoked. The proposed action on these approvals is
unlikely to cause a major cost for users as alternatives are available.
3.87 EPA staff have qualitatively assessed the level of benefits and consider that the
magnitude of benefit offered by veterinary medicines containing chlorpyrifos or
diazinon is minimal, as there are alternative substances available. The level of
benefit to the user is considered to be negligible to low.
3.88 Similarly, any benefit from the use of carbaryl, chlorpyrifos or diazinon for non-plant
protection uses, e.g. pest control in and around buildings, or on hard surfaces
outdoors, is considered to be minimal given the availability of alternative
substances, so the benefit is also negligible to low.
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4. Risk mitigation
4.1

EPA staff have considered the potential for reducing risks to people and the
environment by applying additional controls to the substance approvals. The risk
mitigation measures that have been considered include:



Identification requirements



Child resistant packaging



Restricting or prohibiting certain methods of application



Establishing maximum handling quantities to ensure individuals do not exceed safe
exposure levels



Prescribing minimum levels of Personal Protective Equipment (PPE) and Respiratory
Protective Equipment (RPE) to be worn



4.2

Approved handler requirements (where not already applied)

It should be noted that the proposed mitigation measures are assessed against the
risks for a given receptor (i.e. operators, bystanders, aquatic environment).
Rationalising the overall risks associated with a given use category is not simply a
case of combining all of the mitigation measures, as there may be incompatibility
between the required measures for different receptors. For example, risks to
operators may be managed by imposing a certain maximum handling quantity, but
this may not be appropriate to manage risks to the environment. In such situations,
the most stringent controls will form the basis of the overall mitigation package for a
given use category and substance.

Identification of residual risks with additional controls in place
4.3

The level of risk for each of the broad use categories has been assessed and, where
significant risks have been identified, the application of new risk mitigation measures
has been considered. Where these additional risk mitigation measures are
considered to be practical and are expected to sufficiently reduce the risks, then the
risks were considered to be managed. However, where no practical or sufficiently
effective mitigation was identified, significant residual risk remains.

4.4

The risk assessments were carried out based on the general type of use of the
substances (e.g. as a veterinary medicine). As the risks associated with uses outside
of those assessed are unknown, the EPA staff consider that on-going use of any
substances be restricted to the general type of use assessed. In the case of
carbaryl-containing ear drops, this substance should be restricted to use as a
veterinary medicine.

4.5

A detailed summary of the risks associated with the various categories of use and
the evaluation of whether additional risk mitigation measures could sufficiently and
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practically manage those risks, is presented in Table 10. This exercise identified
some areas where the introduction of additional risk mitigation measures can reduce
risks to negligible levels. Key aspects of the table demonstrate the following:


There are human health risks associated with carbaryl-containing eardrops for pets,
which can be managed through imposing additional controls



Risks presented to operators/applicators, and post-application animal handlers (i.e.
shearers) from dipping uses of substances containing diazinon cannot be adequately
managed, even with use of full PPE



Dipping uses require management of the substance post-application to manage the
environmental impacts



Assessment of use of diazinon-containing pet collars highlighted significant risks to
residents from contact with pets after application, which cannot be managed through
implementation of additional controls

Table 10 Summary of the key human health and environmental risk areas associated with the different
substance and use scenarios, and potential mitigation measures
Use category/substance

Risk receptor

Description of key risks

Practical mitigation
measures

Diazinon pet collars (for

Applicator

dogs)
HSR001802

No residual risks identified with existing

-

controls in place
Bystander/resident

HSR001807

CONTACT WITH TREATED ANIMAL
These substances are used in domestic

No practical controls
possible

settings. Contact with treated animals is
almost certain as the treated animals will
be touched on a regular basis
The safe use of these substances could
only be possible if contact with the treated
animal was prevented while the collar is
being worn by the animal, and for a period
of time after treatment has concluded.
Indeed it is entirely conceivable that
treatment could be continual (i.e. a collar is
simply replaced by a new collar at the end
of its useful lifetime)
Given the circumstance of use, the only
options are to prevent contact with the
treated animals via quarantine or use of
PPE. Neither of these are practical and
have not been considered further
Aquatic environment
Terrestrial
environment

No residual risks identified with existing
controls in place

-
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Use category/substance

Risk receptor

Description of key risks

Practical mitigation
measures

Terrestrial
vertebrates (birds)
Terrestrial
invertebrates (bees)
Carbaryl-containing ear

Applicator

drops (for cats and dogs)
HSR001825

No residual risks identified with existing

-

controls in place
Bystander/resident

CONSUMPTION BY CHILD
The default controls for this substance do
not require use of Child-Resistant

The following measures
should ensure that
residual risk is negligible:

Packaging (CRP). However, it is noted that

CHILD-RESISTANT

the substance is packaged in 20 mL

PACKAGING

containers.

No person can supply the

Given the concentration of carbaryl in the

substance to any other

substance, the quantity of carbaryl

person unless the

contained in 1 mL of the substance is

substance is packaged in

sufficient to cause significant adverse

packaging that is child

health effects

resistant5

This exposure can be managed by use of
CRP and the default labelling requirements
indicating the need to restrict access by
children:
Control I84
Priority identifiers for certain toxic
substances
A toxic substance with a hazard
classification of 6.1 (other than a toxic
substance with a hazard classification of
6.1E that is not intended to be sold to
members of the public) must be identified
by the following information:
(c) Information indicating the need to restrict
access by children.

4

5

Regulation 14 of Hazardous Substances (Identification) Regulations 2001.
Where “child resistant” has the same meaning as specified in the Hazardous Substances (Packaging) Regulations 2001.
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Use category/substance

Risk receptor

Description of key risks

Practical mitigation
measures

Aquatic environment
Terrestrial

No residual risks identified with existing

Approved

controls in place

Hander/tracking:

environment

Although triggered by the
proposed 9.1A

Terrestrial

classification, not

vertebrates (birds)

considered necessary to

Diazinon dipping

Terrestrial

safely handle this

invertebrates (bees)

substance

Operator

MIXING AND LOADING; APPLICATION;

No practical controls

treatment

CLEAN-UP

possible

HSR001953

These operations present risks greater than
acceptable levels, even when full PPE is
used. Consequently, there are no practical
measures that can be implemented to
adequately manage the risks to operators
and applicators
Other measures could be applied (i.e.
identification of the substance as being an
organophosphate), so that handlers are
aware of the kind of substance that is being
handled. However, raising awareness
would not necessarily reduce the risks
associated with the handling and use of the
substance
Post-application
handler (e.g.
shearer)

SHEARING
Use of the substance presents risks to
shearers handling treated sheep, unless
sufficient time is allowed to elapse between
treatment and shearing, or PPE is used to
avoid contact with fleece when shearing
Use of PPE is not considered to be a
practical option for shearing
The length of time that would need to
elapse to ensure that diazinon residues in
the fleece are sufficiently low is 46 weeks.
In the case that a treated animal is sold to
another party, a mechanism would be
required to ensure that treatment records
are passed onto the new owner
Given the long duration required to elapse
before shearing, there are no practical
measures that can be implemented to
adequately protect shearers from postapplication risks associated with this

No practical controls
possible
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Use category/substance

Risk receptor

Description of key risks

Practical mitigation
measures

substance
Bystander/resident

No residual risks identified with existing

-

controls in place
Aquatic environment

TREATMENT STATION AND EQUIPMENT
Run-off from a treatment area and/or
equipment used to treat animals could
present risks to the aquatic environment
This could be managed by ensuring that
excess treatment solution is contained and

The following measures
should ensure that
residual risk is negligible:
RESTRICTIONS ON
TREATED ANIMALS
(1)

The person in

is not able to leave the treatment area.

charge of the

Compliance with default controls for

substance must

ecotoxic substance requires that any

ensure that-

equipment used to handle the substance

(a)

must be fit-for-purpose and able to apply

treated
animals are

the substance without leakage

held in an

The staff consider that if the equipment

enclosure

used is designed in a manner that prevents

until the

excess treatment solution from entering

fleeces of the

waterways, and allows waste treatment

treated

solution to be collected and recycled or

animals has

disposed of, then this risk would be

dried

mitigated

(2)

The enclosure

HOLDING PADDOCK AND TREATED

specified in 1(a)

ANIMALS

must-

Risks to the aquatic environment have

(a)

prevent run-

been identified as a consequence of

off of the

multiple applications of the substance

substance

within a year. This is considered to arise

into water

from run-off of excess treatment solution

ways; and

from the treated animal into the

(b)

environment. Treated animals are placed

decontaminat

into a holding paddock after treatment, and

ed and allow

run-off from the holding paddock is of

collection of

concern

the washing

The run-off from a holding paddock should
be prevented from entering waterways.
Furthermore, treated animals should be

be able to be

liquor.
COLLECTION AND
DISPOSAL OF WASTE

held in a holding paddock until the fleeces
have dried; and prevented from entering

(1)

The person in

waterways until dry. This could be achieved

charge of the

by holding animals in a purpose-build

substance must

holding pen, where run-off is able to be

ensure that any

prevented from entering waterways

waste is collected

DISPOSAL OF USED TREATMENT

(2)

Any waste collected
must be disposed of
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Use category/substance

Risk receptor

Description of key risks

Practical mitigation
measures

SOLUTION

in accordance with
the Hazardous

Disposal of used or excess treatment

Substances

solution requires careful management, and

(Disposal)

disposal onto land is not appropriate.

Regulations 2001.

Consequently, disposal options should be
limited to collection for off-site disposal.

(3)

Despite (2), waste

This requirement should apply to collection

must not be

of excess treatment solution that has been

disposed of on

applied to animals (i.e. drips from fleeces),

production land.

which would require recapture and

[Explanatory note:

recycling. Consequently, such requirements
will increase the costs associated with use

Waste, in the context of

of this substance

this control, includes
drippings from treated
animals, liquor from the
wash-down of treatment
areas, and excess dipping
solution]

Terrestrial

No residual risks identified with existing

environment

controls in place

Terrestrial

No residual risks identified with existing

vertebrates (birds)

controls in place

Terrestrial

No residual risks identified with existing

invertebrates (bees)

controls in place

-

-

-
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5. Weighing up risks and benefits
5.1

The risks and benefits associated with each use category have been evaluated, and
weighed up against each other. These are summarised in Table 11.

5.2

Based on existing information, EPA staff consider that the risks associated with the
use of the carbaryl substance (HSR001825) in ear drops for cats and dogs are
outweighed by the benefits, when the risks are appropriately mitigated. An indicative
set of controls for this substance is provided in Appendix 6, after considering the
proposed changes to default controls6 and the proposed additional controls.

5.3

After consideration of additional control options, EPA staff consider that the human
health risk of using diazinon in flea collars for cats and dogs outweighs any benefit.

5.4

The human health and environmental risks for use of diazinon on sheep to control
lice, keds and fly strike outweigh any benefit. Stakeholders may be able to provide
further information to allow recalculation of various risk assessments for operator and
environmental exposures. This information might include advice about different
application methods, the amount of product applied per sheep, sheep and lamb
weights, frequency of applications, holding paddock density and drying times, and the
current practice for the disposal of dip solutions

6

It should be noted that confirmation of the formulation and impurity details of this substance could affect the default controls.

Accordingly, at this stage the proposed controls suite should be regarded as indicative-only.
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Table 11 Weighing of risks and benefits in each use category
Use

Substance

category

Level of

Level of

Residual

Benefits

Proposal

Comments/Summary of
mitigation measures

7

Risks

Domestic

HSR001825

(Ear drops

Fido’s Ear

for cats and

Drops

Negligible

Low

BENEFITS > RISKS

Substance can only be used
as a veterinary medicine

The risks are

dogs)

outweighed by the

Label to include warning to

benefits and use can be

keep out of reach of children

supported
Child resistant packaging
required
Change to hazardous
classifications for substance
(see appendix 2)
Controls to be phased in over
Agricultural

HSR001953

High

TopClip 40

Negligible to

RISKS > BENEFITS

low

a period
of 2 years.
To
be phased
out over 6
months

The risks are not
outweighed by the
benefits and use should
be prohibited for this
use category

Domestic

HSR001802

High

(Flea collar

Negligible to

RISKS > BENEFITS

low

To be phased out over 6
months

for cats and

PetScience

The risks are not

dogs)

flea collar

outweighed by the
benefits and use should
be prohibited for this
use category

HSR001807

High

Negligible to

RISKS > BENEFITS

low

months

VitaPet flea

The risks are not

collar

outweighed by the
benefits and use should

7

PetTeam flea

be prohibited for this

collar

use category

With additional controls factored in

To be phased out over 6
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Appendix 1 Timeline of carbaryl, chlorpyrifos and diazinon
in veterinary medicines reassessment activities
Table 12 An overview of key events, applications and engagement processes leading up to this
reassessment application

Key steps

Context

Transfer into HSNO
legislation

Carbaryl, chlorpyrifos and diazinon and
formulations containing these substances that
had been approved under previous legislation
and were transferred into the HSNO Act
legislation

ERMA application

Key dates

July 2004 (formulations)
July 2006 (actives)

Reassessment of diazinon and
diazinon-containing substances

June 2011

Grounds for Reassessment
application for Organophosphates and
Carbamates

Decided 16 October
2012

EPA application
APP201045

Group reassessment of numerous
OPC insecticides to cover only plant
protection uses

Decided 27
June 2013

EPA Call for
Information

Request for Information on carbaryl,
chlorpyrifos and diazinon containing
substances used as veterinary
medicines and other pesticides uses
(non- plant protection)

December
2014

ERMA 200398

EPA application
APP201482

EPA application
“APP202098”
(This document)

Current application for reassessment of carbaryl,
chlorpyrifos and diazinon containing formulations
used as veterinary medicines and in non-plant
protection scenarios

Date
Open for submissions
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Appendix 2 Proposal for reclassification of HSR001825
Table 13 Liquid containing 1.4 - 2.6% 2-hydroxybenzoic acid, 0.7 - 1.3% carbaryl and 0.11 - 0.29%
chlorocresol (Fido's Ear Drops)

Mixture classification
Hazard Class/Subclass

Current
classification

Proposed new
classification

Class 1 Explosiveness

No

No

Class 2, 3 & 4 Flammability

No

No

Class 5 Oxidisers/Organic Peroxides

No

No

Subclass 8.1 Metallic corrosiveness

ND

ND

Comment on
differences from
previous classification

Subclass 6.1 Acute toxicity (oral)

6.1E

No

Information on some
components has been
updated since original
classification

Subclass 6.1 Acute toxicity (dermal)

6.1E

ND

Updated information on
carbaryl (higher LD50)

Subclass 6.1 Acute toxicity
(inhalation)

ND

ND

Subclass 6.1 Aspiration hazard

ND

ND

Subclass 6.3/8.2 Skin
irritancy/corrosion

6.3B

6.3B

Subclass 6.4/8.3 Eye
irritancy/corrosion

6.4A

ND

Subclass 6.5A Respiratory
sensitisation

ND

ND

Subclass 6.5B Contact sensitisation

6.5B

6.5B

Subclass 6.6 Mutagenicity

ND

ND

Subclass 6.7 Carcinogenicity

6.7B

6.7B

Subclass 6.8 Reproductive/
developmental toxicity

ND

ND

Subclass 6.8 Reproductive/
developmental toxicity (via lactation)

ND

ND

Cannot identify why it was
given this classification in the
first place and find no
evidence to support that it
retain this classification
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Mixture classification
Hazard Class/Subclass

Subclass 6.9 Target organ systemic
toxicity

Current
classification

Proposed new
classification

6.9B (oral)

6.9B (oral)

Comment on
differences from
previous classification

Subclass 9.1 Aquatic ecotoxicity

9.1C

9.1A

Carbaryl classification is not
revised so it is not clear why
it was classified as 9.1C (it
may be the multiplying factor
was not previously applied)

Subclass 9.2 Soil ecotoxicity

No

9.2D

Carbaryl classification
revised

9.3C

Carbaryl classification is not
revised. It is possible
additivity mixture rules were
applied whereas the current
practice is to apply
summation mixture rules

9.4B

Carbaryl classification is not
revised but a more up to
date key study is used.
Consequently a multiplying
factor is applied resulting in
a higher classification

Subclass 9.3 Terrestrial vertebrate
ecotoxicity

Subclass 9.4 Terrestrial invertebrate
ecotoxicity

ND: No data

No

9.4C
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Appendix 3 Health risks associated with organophosphates
and carbamates; risk assessment methodologies
Organophosphates and carbamates affect the nervous system by inhibiting the enzyme
acetylcholinesterase. Acetylcholinesterase breaks down acetylcholine, a chemical which transmits
nerve signals. Inhibition of acetylcholinesterase results in accumulation of acetylcholine, leading to
overstimulation of the nervous system.
For organophosphates, even minor effects on enzyme levels are potentially of concern as it can take
several months for normal enzyme function to be restored. This means that a further exposure within
this time could lead to a further reduction in cholinesterase enzyme levels, potentially resulting in
harmful effects. Enzyme inhibition by carbamates is more rapidly reversible and so repeat exposures
to organophosphate insecticides are generally of greater concern from a human health perspective
than carbamate insecticides.
A number of studies in laboratory animals and in human populations have shown an association
between prenatal and/or early postnatal organophosphate exposure and adverse effects on the
development of the nervous system for the fetus or in early childhood. In addition, studies have
indicated potential associations between exposure to some organophosphates and
neuropsychological effects, immunotoxicity, cancer, obesity and diabetes. This research has primarily
focused on organophosphates rather than carbamates, although studies with carbaryl have shown
that it causes cancer in laboratory animals and it is classified as a suspected human carcinogen
(6.7B).
The UK Committee on Toxicity of Chemicals in Food, Consumer Products and the Environment
8

(COT) concluded in 1999 that the balance of epidemiological evidence supported the view that
neuropsychological abnormalities can occur as a long-term complication of acute organophosphate
poisoning, particularly if the poisoning is severe. Effects were most noticeable in neuropsychological
tests involving sustained attention and mental agility.
With regard to neurological effects of low level chronic exposures to organophosphates, the UK COT
considered that the balance of evidence was less convincing, and made recommendations for further
research.
Since this time a number of further studies have been reported. In 2014, the UK COT published a
further statement based on a review of research evaluating whether adverse neurological,
neuropsychological or neuropsychiatric effects can result from exposure of adults to cholinesteraseinhibiting organophosphates at levels insufficient to cause overt acute poisoning.
The review concluded that for the majority of effects included in the evaluation there was no
consistent evidence that low level exposure to organophosphates causes significant adverse

8

http://cot.food.gov.uk/cotreports/cotwgreports/organophosphates accessed 01.05.2015
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neurological effects in adults. This was considered to suggest that if toxic effects on the nervous
system do occur then they are likely to be minor and subtle. It was noted that there is a need for more
research on the relationship between low-level exposure to organophosphates and later dementia.
The UK COT’s statement, and a lay summary of the statement, can be found at the following link:
http://cot.food.gov.uk/cotstatements/cotstatementsyrs/cotstatements2014/cotstatorg
The UK COT evaluation did not include studies focusing on the effects of organophosphates on
developmental neurotoxicity. However, the US EPA has recently published a revised human health
risk assessment for chlorpyrifos which includes analysis of findings from experimental toxicology and
epidemiology studies with respect to neurodevelopmental outcomes, as well as acetylcholinesterase
9

inhibition . This review evaluated three children’s environmental health studies in which authors
consistently identified associations with neurodevelopmental outcomes in relation to chlorpyrifos
exposure. These studies found evidence of delays in mental development in infants, attention
problems and pervasive developmental disorder in early childhood, and intelligence decrements in
school age children who were exposed to chlorpyrifos or organophosphates during gestation.
The US EPA conducted a detailed review of the strengths and limitations of these studies and
concluded that chlorpyrifos was likely to have played a role in the neurodevelopmental outcomes
observed in these epidemiology studies. However, it was noted that uncertainties such as the lack of
an established mode of action for neurodevelopmental effects and the potential exposure to multiple
acetylcholinesterase inhibiting pesticides precludes definitive causal inference.
To date, however, international regulatory bodies have considered the key critical effect of
organophosphates to be neurotoxicity mediated by inhibition of the acetylcholinesterase enzyme.
Health based guidance values for risk assessment of organophosphates and carbamates established
by overseas regulators are based on measurements of acetylcholinesterase inhibition in laboratory
animals or humans. The same approach has been taken by the EPA in the present evaluation.

Inputs for the risk assessment – acceptable operator
exposure level and dermal absorption values
Acceptable operator exposure level (AOEL)
The human health risk assessment is based on a comparison of predicted exposures of operators, reentry workers, bystanders and residents with a health based exposure guideline value which is not
expected to result in adverse health effects.
For pesticides, EPA staff consider that the relevant exposure guideline value is the acceptable
operator exposure level (AOEL). The AOEL is intended to define a level of daily exposure throughout
a spraying season, year on year, below which no adverse health effects would be expected. It is also
9

Accessed at http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OPP-2008-0850-0195 accessed

01.05.2015
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appropriate to use the AOEL to assess risks to re-entry workers, bystanders and residents where
there is a potential for repeated exposures to occur. EPA staff consider it is also appropriate to use
the AOEL in the risk assessment of the veterinary medicines included in the present reassessment.
The AOEL is normally derived by applying an uncertainty factor to a no observed adverse effect level
(NOAEL) from a toxicological study in which experimental animals were dosed daily for 90 days or
longer, or from relevant human epidemiological data where appropriate. The uncertainty factor is
intended to take into account the variability and uncertainty that are reflected in possible differences
between test animals and humans and variability within the human population.
The AOEL represents an internal (i.e. absorbed) dose, and can therefore be used to assess the
overall exposure from the oral, dermal and inhalation routes. This approach is also applied for the risk
assessment of plant protection products in Europe, but differs from that taken in the USA, where
reference doses for occupational exposure assessment are set for each exposure route separately.
Dermal absorption
In order to assess the internal dose following dermal exposure to a pesticide, information on the
amount of the active ingredient that may be absorbed through the skin is required. The EPA follows
the approach set out in the European Food Safety Authority Guidance on Dermal Absorption (EFSA,
2012). The dermal absorption value used in the risk assessment should be based on experimental
data generated with the formulation under review, as different components such as solvents can
influence the extent of absorption. In the absence of data for the specific formulation, default values
should be used unless there is a justification for reading across from data on a similar formulation, or
from data on the active ingredient alone.
Diazinon
AOEL
The critical effect of diazinon in sub-chronic toxicity studies is the inhibition of acetylcholinesterase
(AChE) activity. Secondary target organs are the liver and pancreas.
The previous OPC reassessment used the AOEL established by EFSA in 2006. This value is 0.0002
mg/kg bw/day, based on a NOAEL of 0.02 mg/kg bw/day for significant inhibition of red blood cell
AChE activity in 90-day and 1-year oral toxicity studies in dogs, and application of an uncertainty
factor of 100.
The human health risk assessment in the APVMA review of diazinon (NOHSC, 2002) was based on a
NOAEL of 0.02 mg/kg bw/day for plasma cholinesterase (ChE) inhibition in a repeat dose human
dietary study. However, staff note that the EFSA review identified a number of limitations in the
human studies with diazinon, and it was considered that due to these drawbacks they were not
acceptable for the derivation of reference values for risk assessment.
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Health Canada (2009b) and the US EPA (2006) have established an acceptable daily intake
(ADI)/chronic reference dose (CRfD) for diazinon of 0.0002 mg/kg bw/day, based on the NOAEL of
0.02 mg/kg bw/day in the 1-year dog study and an uncertainty factor of 100.
Staff conclude that the AOEL of 0.0002 mg/kg bw/day previously established should be used in the
risk assessment.
Dermal absorption
The dermal absorption of diazinon has been reviewed by the APVMA and EFSA.
The APVMA used a value of 4% in the risk assessment of diazinon. This was based on a human
volunteer study (Wester et al., 1993; original unseen) in which dermal absorption was found to be
between 2.9% to 3.8%, depending on vehicle and site of application. However, it is noted in the
review that the reliability of this study is questionable, given that the quantity of diazinon remaining in
contact with the skin for 24 hrs is uncertain due to possible loss of approximately 95% of the applied
dose through evaporation or smearing on clothing.
In the EFSA review, it was considered that the human absorption study was not acceptable for the
calculation of a dermal absorption value as the application site was not occluded, allowing
evaporation and/or transfer of diazinon to clothes during the 24 hour study duration. Initially, it was
proposed to use a value of 70% based on an in vivo rat study, however new in vitro rat/human and in
vivo rat dermal absorption studies were submitted to the EFSA experts’ meeting using the formulation
Diazol 60EC. The proposed dermal absorption of 1.7% for the concentrate was confirmed by the
experts. For the dilution (spray), the proposed value of 6.5% was increased to 40% in order to
compensate for the low recovery of radioactivity, although it was noted that this value could potentially
be revised if it could be demonstrated that that this loss was due to volatilisation of diazinon.
EPA staff have reviewed the available information. As data are not available for the specific
formulations included in the reassessment, staff have followed the EFSA guidance on dermal
absorption, following the decision tree on ‘Procedures to follow when there are no dermal absorption
data on the actual formulation under evaluation’.
Based on this information it is concluded that a default value of 25% should be used for formulations
containing > 5% diazinon (i.e. 50 g/L or 50 g/kg). For formulations and dilutions containing ≤ 5%
diazinon a default value of 75% should be used.
Staff note that these values are likely to be overestimates, and considered whether these default
values could be refined based on the human volunteer study with diazinon. However, the study is of
limited value due to the lack of occlusion to prevent loss of diazinon during the study period, and
because it was conducted with solvent vehicles (acetone, lanolin) that are not used as solvents in the
formulations under review. Further, the results of the new study submitted to the EFSA expert panel
indicate that dermal penetration could be greater than 4%.
Staff encourage the submission of dermal absorption data for the formulations under review.
Conclusion
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Default dermal absorption values of 25% should be used for formulations containing > 5% diazinon
(i.e. 50 g/L or 50 g/kg) and 75% for formulations and dilutions containing ≤ 5% diazinon.
Risk quotients
The human health risks from exposure to diazinon are evaluated through the calculation of Risk
Quotient (RQ) values. RQs are calculated by dividing the estimated exposure by the AOEL value. An
RQ value of > 1 indicates that exposure is above the AOEL and potentially of concern. The greater
the RQ, the greater the extent by which the AOEL is exceeded.
HSR001802
Post application risks from use of pet collars
Flea collars consist of a matrix designed to release the active ingredient at a controlled rate for the
recommended life of the collar. Some of the active then enters the fur around the collar and may be
moved over the rest of the body by grooming etc. In New Zealand, the collar containing the most
diazinon is a 30g dog collar with 15% active (4.5 g diazinon) recommended for 5 month’s use.
Potential exposures to adults and toddlers “hugging” the treated companion animal; toddler exposure
from incidental oral (hand-to-mouth) activity and combined exposures have been assessed using a
modification of the US EPA’s approach to pet collar risk assessments (US EPA, 2000). A key
parameter of the model is how much active is transferred from the pet to a person during contact
(described as the transferable residue in the rest of this report). In the reassessment application for
diazinon in 2011, the EPA used measured data from a study using tetrachlorvinphos (TCVP) collars
as a surrogate for diazinon in the risk assessment. This was done as there was no other information
available to the EPA and because TCVP is an organophosphate and the collars have similar use
patterns (TCVP: 14.55%, 4.8 g active ingredient; 4 month use) (Davis et al., 2008; Chambers & Davis,
2009). The results of this exposure assessment indicated exposures several orders of magnitude
above the AOEL which was a cause for concern for the EPA.
The diazinon reassessment application requested more information about residues of diazinon on pet
collars. One submitter provided the EPA with a study which was carried out on cats and dogs wearing
a flea collar with the same concentration of diazinon (15%) (van den Eertwegh, 1999). The study
examined the amount of residue that would be transferred from the animals’ hair onto pig ears which
were used as a proxy for human hands (the pig skin was attached to gloves which were used to pet
10

the animals). The study in question was not carried out using Good Laboratory Practice (GLP) . In
addition it did not provide a definitive rationale or justification for why using a pig’s ear is a suitable
proxy for a human hand. Staff note that the studies by Davis (2008) and Chambers and Davis (2009)

10

Good laboratory practice or GLP refers to a quality system of management controls for research laboratories and

organizations to try to ensure the uniformity, consistency, reliability, reproducibility, quality, and integrity of the tests that they
carry out.
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on TCVP did not use such an approach. Caution should therefore be applied when interpreting the
results. Despite these limitations this study is still the best source of information available to the EPA
on diazinon residues on pet hair and has been used in this risk assessment.
The study used 10 dogs and 10 cats and examined the amount of residue on the pig ear 14, 28 and
42 days after the collar was first attached to the animal. A summary of the results are provided in
Table 14.

Table 14 Diazinon residue # days after application

Days after initial application of the collar
Animal

14

28

42

Amount of diazinon recovered ug/cm

2

Dog

Average

0.43

0.36

0.39

Dog

Standard deviation

0.36

0.22

0.35

Cat

Average

0.45

0.71

0.60

Cat

Standard deviation

0.3

0.45

0.23

The results indicated a significant amount of variation in the amount of diazinon recovered. To
account for this the EPA have carried out a risk assessment using a range of average transferable
2

2

residue values from a best case of 0.36 µg/cm to a worst case of 0.71 µg/cm . As suggested by the
submitter the EPA have adjusted these exposure values by a factor of 0.56 to account for the fact that
the pet collars for sale in New Zealand have less diazinon in total on them as they are smaller than
those used in the study provided. The EPA therefore assumed that transferable residues from use of
2

2

2

diazinon pet collars would be 0.20 µg/cm to 0.40 µg/cm (equivalent to 0.0002 - 0.0004 mg/cm ).
This transferable residue was then used in the following risk assessments:


Adult exposure from dermal activity (hand) to treated companion animal



Adult exposure from dermal activity (hug) to treated companion animal



Toddler exposure from dermal activity (hug) to treated companion animal



Toddler exposure from incidental oral (hand-to-mouth) activity to treated companion animal



Total toddler exposure (dermal and incidental oral exposure added together)

Use of these transferable residues would be most suited to estimating exposure to the hand and may
not be ideal for estimating exposure to other parts of the body (i.e. exposure from hugging). However,
the EPA have used these in the absence of any other information.
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Adult exposure from dermal activity (hand) to treated companion animal (flea collar) was estimated as
follows:
DE = TR x SAhand x DA / BW
Where:
DE =

Dermal Exposure (mg active ingredient/kg b.w./day);

TR =

Transferable Residue (mg/cm ) 0.0002 to 0.0004 mg/cm

2

2

2

SAhand = Surface Area of adult palm (420 cm NB assumed to be a male hand as a worst case
scenario (USEPA, 1997));
DA =

Dermal Absorption (factor, %); [0.75, 75%]

BW =

Body Weight (toddler: 15 kg; adult: 60 kg)

Adult & toddler exposure from dermal activity (hug) to treated companion animal (flea collar) was
estimated as follows:
DE = TR x SAhug x DA / BW
Where:
DE =

Dermal Exposure (mg active ingredient/kg b.w./day);

TR =

Transferable Residue (0.0002 to 0.0004 mg/cm );

2

2

2

SAhug = Surface Area of dermal exposure “hug” (toddler: 1875 cm ; adult: 5625 cm ); [USEPA default
values]
DA =

Dermal Absorption (factor, %); [0.75, 75%]

BW =

Body Weight (toddler: 15 kg; adult: 60 kg)

Toddler exposure from incidental oral (hand-to-mouth) activity to treated companion animal (pet
collar) was estimated as follows:
HTME = TR x SAhand x HTM x ED x SF / BW
Where:
HTME = Hand to Mouth Exposure (mg active ingredient/kg b.w./day);
TR =

2

2

Transferable Residue (mg/cm ) (0.0002 to 0.0004 mg/cm );
2

SAhand = Surface Area of toddler palm (20 cm );
HTM = Hand-to-Mouth frequency (1 event/hour);
ED =

Exposure Duration (2 hours/day);

SF =

Saliva Extraction factor (0.50, 50%);

BW =

Body Weight (toddler: 15 kg)
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Using these equations the EPA predicted exposures.
The APVMA also assessed the risks to children inhaling diazinon volatilised from flea collars over the
recommended life of the collar (APVMA, 2006a). Inhalation risks from flea collars were not assessed
in the present evaluation as the estimated dermal exposures were significantly above the AOEL and
the contribution of inhalation to the overall exposure would be expected to be significantly smaller.

Table 15 Best and worst case exposures and RQs for children and adults post application

Worst case

Best case
Predicted exposure
(mg/ kg bw/day)

Risk
Quotient
(RQ)

Predicted
exposure (mg/kg
bw/day)

Risk Quotient (RQ)

Adult (hand)

0.0011

5.3

0.0021

10

Adult (hug)

0.014

71

0.028

140

Child (hug)

0.019

95

0.037

185

Child (hand-tomouth)

0.00027

1.4

0.00053

2.7

Child (total)

0.019

96

0.038

189

The results of this risk assessment (Table 15) with the submitted diazinon specific Transferable
Residue (TR) values, indicate that none of the exposure scenarios considered are acceptable. The
magnitude of the exceedances is a particular cause for concern. This risk assessment is based on
various assumptions and it could potentially be refined if more information were provided to the EPA.
This information would include:


Dermal absorption of diazinon in the finished pet collar



Half-life of diazinon on animal fur



More information on transferable residues from animals especially for non-hand contact
2

(mg/cm )

HSR001953
This substance is used on sheep to eradicate and give long term residual protection against lice and
keds and protects against blowfly strike. It is applied by dipping or jetting.
User exposure
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To assess uses of diazinon for dipping and jetting of sheep the EPA have used exposure data
gathered from an occupational exposure trial in Australia, which involved monitoring workers using a
similar product containing diazinon (APVMA, 2006a). Exposure data were corrected to account for the
number of sheep in the Australian study versus those assumed by the EPA to be treated in New
Zealand. The data used for the risk assessment are therefore based on Australian studies using their
practices, equipment, workforce, and under their environmental conditions (APVMA, 2006a). The
uncertainties lie in the comparability between the Australian study conditions and New Zealand
conditions.
The New Zealand TopClip 40 label use rates are same as those used in the Australian studies,
except for jetting application. The TopClip 40 label requires 500 mg active ingredient/1000L, whereas
400 mg active ingredient/1000L was the maximum concentration reported for jetting applications in
the study. Using the range of data from average to maximum exposures is the best approach to cover
New Zealand conditions with the available information and models.
Risk Quotients (RQs)
Risk Quotients (RQs) were calculated using the following formula:
Risk Quotient (RQ) = ((DE x DA) / BW) / AOEL
Where:
DE = Dermal Exposure (mg active ingredient/day);
DA = Dermal Absorption factor; [0.25 for the concentrate and 0.75 for the diluted
solution]
BW = Body Weight (kg); [70 kg used]
AOEL = Acceptable Operator Exposure Level (mg active ingredient/kg b.w./day);
[diazinon = 0.0002 mg/kg b.w./day]
RQ values were calculated for handling 500 sheep per day by jetting and 2000 by dipping. These
animal numbers were used by the APVMA in its assessment of diazinon.
Plunge dip (portable & fixed)
Portable plunge dip
Exposure data for mixer / loaders; applicator / handlers; and clean-up crew were derived from
Australian portable plunge dip systems (APVMA, 2006a). The sheep were submerged on entering the
dip and swam through the dip to the other end. They were submerged twice more in the swim section
by individual operators each using a dunking stick. One session of plunge dip treatment used 0.01%
diazinon solution and two sessions used 0.02% diazinon solution.
Typical tasks carried out by mixer/loaders were:


Transport of pesticide drums



Pouring and mixing chemicals
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Loading of chemicals into plunge dip tank or spray tank



Removal of empty containers from the working areas



Cleaning up of significant spills



Recording details of chemical prepared and loaded

Typical tasks carried out by applicators were:


Setting up and bringing down portable plunge unit



Moving the sheep that block the race entry or exit



Connecting and disconnecting hoses

Typical tasks carried out by cleaners were:


Rinsing hoses and nozzles



Emptying out sumps and tanks onto adjacent grassed area



Hosing down utensils and equipment



Washing down contaminated areas

Exposures were taken from APVMA (2006a; Table 16) using the mean and maximum to cover
average to worst case situations while handling 2000 sheep. External patch data were used to
represent dermal exposure with no PPE, which is expected to be the normal work practice. Internal
patch data give exposures for the PPE worn in the Australian study (Washable cotton hat; Half face
respirator; Elbow-length PVC gloves, cuff folded outwards; Cotton overalls done up to neck/wrists;
Water resistant footwear/boots).

Table 16 Range of RQs for portable dipping of 2000 sheep per day

No PPE

A

B

A

B

PPE

Mean

Maximum

Mean

Maximum

Mixer/loader

11272

43960

14

19

Applicator/Handler

14584

53504

872

3864

Clean up crew

516

1801

23

118

Total

26372

99265

909

4001

External patch exposure data from APVMA (2006a)
Internal patch exposure data from APVMA (2006a) Washable cotton hat; Half face respirator; Elbow-length PVC gloves, cuff

folded outwards; Cotton overalls done up to neck/wrists; Water resistant footwear/boots; Waterproof full-length bib apron

Fixed plunge dip
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Exposure data for mixer / loaders; applicator / handlers; and clean-up crew were derived from
Australian fixed plunge dip systems (APVMA, 2006a). The sheep were submerged on entering the dip
and swam through the dip to the other end. They were submerged twice more in the swim section by
individual operators each using a dunking stick. The final concentration of diazinon in the dip solution
used was 0.075 g/L at two sessions and 0.083 g/L at the third session. EPA staff have assumed that
2000 sheep would be used in the present assessment.
Typical tasks carried out by mixer/loaders were:


Transport of pesticide drums



Pouring and mixing chemicals



Loading of chemicals into plunge dip tank or spray tank



Removal of empty containers from the working areas



Cleaning up of significant spills



Recording details of chemical prepared and loaded

Typical tasks carried out by applicators were:


Moving the sheep that block the race entry or exit



Dunking sheep

Typical tasks carried out by cleaners were:


Rinsing hoses and nozzles



Emptying out sumps and tanks onto adjacent grassed area



Hosing down utensils and equipment



Washing down contaminated areas.

Exposures were taken from APVMA (2006a; Table 17), using the mean and maximum to cover
average to worst case situations while handling 2000 sheep. External patch data were used to
represent dermal exposure with no PPE, which is expected to be the normal work practice. Internal
patch data give dermal exposures for the PPE worn in the Australian study (Washable cotton hat; Half
face respirator; Elbow-length PVC gloves, cuff folded outwards; Cotton overalls done up to
neck/wrists; Water resistant footwear/boots).

Table 17 Range of RQs for fixed dipping of 2000 sheep per day

No PPE

A

B

PPE

Mean

Maximum

Mean

Maximum

Mixer/loader

11272

43960

14

19

Applicator/Handler

13632

74568

320

848

Clean up crew

516

1801

23

118
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No PPE
Total

25420

A

120329

B

PPE
357

985

A External patch exposure data from APVMA (2006a)
B Internal patch exposure data from APVMA (2006a) Washable cotton hat; Half face respirator; Elbow-length PVC gloves, cuff
folded outwards; Cotton overalls done up to neck/wrists; Water resistant footwear/boots; Waterproof full-length bib apron.

Shower dip of Sheep
Exposure data for mixer / loaders; applicator / handlers; and clean-up crew were derived from
Australian shower dip facilities APVMA (2006a). The shower dips had a capacity of 50 to 60 adult
sheep. Sheep entered the dip and remained under the shower for about 12 minutes. The sheep were
then allowed to drain for approximately 5 minutes before being released. The EPA staff have
assumed that 2000 sheep would be treated per day.
Typical tasks carried out by mixer/loaders were:


Transport of pesticide drums



Pouring and mixing chemicals



Loading of chemicals into plunge dip tank or spray tank



Removal of empty containers from the working areas



Cleaning up of significant spills



Recording details of chemical prepared and loaded

Typical tasks carried out by applicators were:


Redirecting the sheep along that block the race entry or exit



Connecting and disconnecting hoses.

Typical tasks carried out by cleaners were:


Rinsing hoses and nozzles



Emptying out sumps and tanks onto adjacent grassed area



Hosing down utensils and equipment



Washing down contaminated areas.

Exposures were taken from APVMA (2006a; Table 18), using the mean and maximum to cover
average to worst case situations while handling 2000 sheep. External patch data were used to
represent dermal exposure with no PPE, which is expected to be the normal work practice. Internal
patch data give dermal exposures for the PPE worn in the Australian study (Washable cotton hat; Half
face respirator; Elbow-length PVC gloves, cuff folded outwards; Cotton overalls done up to
neck/wrists; Water resistant footwear/boots).
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Table 18 Range of RQs for shower dip of 2000 sheep per day
No PPE

A

B

PPE

Mean

Maximum

Mean

Maximum

Mixer/loader

11268

43960

14

19

Applicator/Handler

7624

52452

756

2776

Clean up crew

516

1801

23

118

Total

19408

98213

793

2913

A

External patch exposure data from APVMA (2006a)

B

Internal patch exposure data from APVMA (2006a) Washable cotton hat; Half face respirator; Elbow-length PVC gloves, cuff

folded outwards; Cotton overalls done up to neck/wrists; Water resistant footwear/boots; Waterproof full-length bib apron.

Jetting (Automatic & Hand)
Automatic Jet Race
Exposure data for mixer / loaders; applicator / handlers; and clean-up crew were derived from
Australian automatic jet race systems APVMA (2006a). Approximately 2 - 4 litres of jetting fluid was
applied to each sheep at a pressure of 400-500 kPa. The final concentration of diazinon in the jetting
solution used was 0.2 g/L at one session and 0.4 g/L at the other two sessions. It was assumed for
the EPA assessment that 500 sheep could be treated in a day.
Typical tasks carried out by mixer/loaders were:


Transport of pesticide drums



Pouring and mixing chemicals



Loading of chemicals into plunge dip tank or spray tank



Removal of empty containers from the working areas



Cleaning up of significant spills



Recording details of chemical prepared and loaded

Typical tasks carried out by applicators were:


Moving the sheep that block the race entry or exit



Maintaining pumps for jetting solution

Typical tasks carried out by cleaners were:


Rinsing hoses and nozzles



Emptying out sumps and tanks onto adjacent grassed area



Hosing down utensils and equipment



Washing down contaminated areas
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Exposures were taken from APVMA (2006a; Table 19) using the mean and maximum to cover
average to worst case situations while handling 500 sheep. External patch data were used to
represent dermal exposure with no PPE, which is expected to be the normal work practice. Internal
patch data give dermal exposures for the PPE worn in the Australian study (Washable cotton hat; Half
face respirator; Elbow-length PVC gloves, cuff folded outwards; Cotton overalls done up to
neck/wrists; Water resistant footwear/boots).

Table 19 Range of RQs for automatic jetting of 500 sheep

No PPE

A

B

PPE

Mean

Maximum

Mean

Maximum

Mixer/loader

2817

10990

3.4

4.8

Applicator/Handler

5781

18952

1026

11062

Clean up crew

516

1801

23

118

Total

9114

31743

1052

11184

A

External patch exposure data from APVMA (2006a)

B

Internal patch exposure data from APVMA (2006a) Washable cotton hat; Half face respirator; Elbow-length PVC gloves, cuff

folded outwards; Cotton overalls done up to neck/wrists; Water resistant footwear/boots; Waterproof full-length bib apron.

Hand Jetting
Exposure data for mixer / loaders; applicator / handlers; and clean-up crew were derived from
Australian hand jet race systems APVMA (2006a). 2 - 4 litres of jetting solution were applied per
sheep. The final concentration of diazinon in the jetting solution was 0.4 g/L. [Note: the type of handpiece was not given.] It was assumed for the EPA assessment that 500 sheep could be processed
per day.
Typical tasks carried out by mixer/loaders were:


Transport of pesticide drums



Pouring and mixing chemicals



Loading of chemicals into plunge dip tank or spray tank



Removal of empty containers from the working areas



Cleaning up of significant spills



Recording details of chemical prepared and loaded

Typical tasks carried out by applicators were:


Moving the sheep that block the race entry or exit
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Applying jetting solution



Maintaining pumps for jetting solution

Typical tasks carried out by cleaners were:


Rinsing hoses and nozzles



Emptying out sumps and tanks onto adjacent grassed area



Hosing down utensils and equipment



Washing down contaminated areas

Exposures were taken from APVMA (2006a; Table 20), using the mean and maximum to cover
average to worst case situations while handling 500 sheep. External patch data were used to
represent dermal exposure with no PPE, which is expected to be the normal work practice. Internal
patch data give dermal exposures for the PPE worn in the Australian study (Washable cotton hat; Half
face respirator; Elbow-length PVC gloves, cuff folded outwards; Cotton overalls done up to
neck/wrists; Water resistant footwear/boots).

Table 20 Range of RQs for hand jetting of 500 sheep per day

No PPE

A

B

PPE

Mean

Maximum

Mean

Maximum

Mixer/loader

2817

10990

3.4

4.8

Applicator/Handler

73385

174960

51420

142985

Clean up crew

516

1801

23

118

Total

76718

187751

51446

143108

A

External patch exposure data from APVMA (2006a)

B

Internal patch exposure data from APVMA (2006a) Washable cotton hat; Half face respirator; Elbow-length PVC gloves, cuff

folded outwards; Cotton overalls done up to neck/wrists; Water resistant footwear/boots; Waterproof full-length bib apron.

Conclusions of user risk assessment
The results indicate that the majority of the use scenarios considered had predicted exposure to users
greater than the AOEL. The magnitude of the exceedances (even if PPE is worn) are of concern.
This risk assessment could be refined with the following information:


Information on the number of sheep treated per day



Dermal absorption studies for the product and the dipping solution

69
Application for reassessment of carbaryl, chlorpyrifos and diazinon (APP202098)



Exposure data for users of the dipping or jetting solution using practices similar to those
carried out in New Zealand (for example a study similar to that carried out by Wood (2004) (in
APVMA, 2006a) on diazinon sheep dipping).

Post-application worker exposures
Shearers are considered the occupational group most at risk from exposure to diazinon after
application to sheep by dipping or jetting mixes. Shearers are exposed to the wool grease while
handling the sheep. The EPA has assessed the risks to a shearer from being exposed to wool grease
contaminated with diazinon residue based on the same approach as that used by the APVMA
(APVMA, 2006b).
It is assumed that all the diazinon in the fleece is contained in the wool grease (APVMA, 2006b). The
amount of residue in wool grease will be influenced by several variables, including: sheep strain (wool
type); wool length at application; application method (determines the amount of active ingredient
deposited); partition into wool grease; time period to shearing; climate during period [extent of
degradation]; and, wool length at shearing. To determine the residues on the wool, the EPA used data
published by the APVMA in their review of sheep ectoparasiticide products (APVMA, 2006b). These
data came from a number of studies supplied to the APVMA by a variety of application methods
(Table 21).
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Table 21 Ectoparasiticide residue levels in wool grease at various times after treatment

Dipping
Dipping
Measured estimated
(lice)

Dipping
estimated
(fly)

Jetting 6
month
wool
measured

Jetting 9
month
wool
measured

Jetting 9
month
wool
estimated

Jetting 9
month
wool
measured

Amount
applied
per sheep
(g/Sheep)

1.05

2.1

1.3

1.6

1.6

1.3

Time after
application

mg active ingredient/kg grease

1 Weeks

6160

2923

923

1.05

4261

8529

2 Weeks

2308

4614

4 Week

850

1702

395

789

215

429

6 Weeks

600

8 Weeks
12 Weeks

200

85

171

26 Weeks

10

12

23

46 Weeks

42

1.5

1.5

Reference
(from
APVMA
report
originals
not
sighted)

Savage
(1998)

Novartis

Novartis

1390
708
730

761

1930

531

1246

377
274

1138

370

152

860

Savage
(1998)

Novartis
(1998)

Savage
(1998)

60

Savage
(1998)

The residue values are assumed to be for greasy wool (mg active ingredient/kg wool) and are
converted to wool grease (mg active ingredient/kg wool grease) using the assumption that wool
contains on average 13 % wool grease (APVMA, 2006b).
The amount of wool grease “absorbed” by the shearers during the day is also dependent on a number
of variables, including: wool length; sheep strain (wool type); and climate (hotter conditions make the
grease more fluid).
Shearer exposures were calculated using the range of residue (R) values from the APVMA review
(APVMA, 2006b):
SE = 2R x WG x DA / BW.
Where: SE = Systemic Exposure (mg active ingredient/kg b.w./day);
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R = Residue in wool grease (mg/kg) – taken from the APVMA review as mg active ingredient
/kg wool and converted to wool grease (average 13%); [Note: factor of 2 is an Uncertainty Factor (UF)
to cover variables such as different rates of residue degradation due to climate (APVMA, 2006b)]
WG = Wool Grease “absorbed” (mg/day); [APVMA (2006b) default: 140 x 5 = 700; 140
mg/day was assumed by the APVMA to be the default amount of wool grease absorbed by a shearer
and an uncertainty factor of 5 was added to cover the different rates of grease accumulation due to
variables such as wool length; sheep strain (wool type); climate]
DA = Dermal Absorption factor; [diazinon = 0.75]
BW = Body Weight (kg); [70 kg used]
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Table 22 Risk Quotient (RQ) values for shearers at various intervals after application

Dipping
Dipping
estimated
Measured (lice)

Dipping
estimated
(fly)

Jetting 6
month wool
measured

Jetting 9
month wool
measured

Jetting 9
month wool
estimated

Jetting 9
month wool
measured

Risk Quotient (RQ) value
1 Weeks

320

640

2 Weeks

173

346

4 Week

64

128

30

59

16

32

6 Weeks

462

45

8 Weeks
12 Weeks

15

6

13

26 Weeks

1

1

2

46 Weeks

3

0.1

0.1

219

104
53
55
28

69
57

145

40

93

28
21

85

11

65

5

The results in Table 22 indicate that there may be significant risks to shearers from dermal exposure to diazinon
residues following application. While there is significant variation between datasets this conclusion is consistent
across all of the studies. The exception is for two studies which suggested that if there was a 46 week period between
application and shearing that the exposure would be at an acceptable level.
Carbaryl
AOEL
The critical toxicological effect for the establishment of health based exposure guideline values for short- to mediumterm exposures to carbaryl is again inhibition of AChE. An AOEL of 0.01 mg/kg bw/day was used in the previous OPC
reassessment. This value was established by EFSA (2006a) and was based on a NOAEL of 1 mg/kg bw/day in a 13week neurotoxicity study in rats, where inhibition of all types of ChE measured was observed. An uncertainty factor of
100 was applied.
The US EPA (2007) has established reference doses based on benchmark dose analysis rather than through the use
of NOAELs, however the reference doses for incidental oral exposure to carbaryl are consistent with the EFSA AOEL
(a point of departure of 1.1 mg/kg bw/day was identified with a target margin of exposure of 100). Health Canada
(2009a) also established a reference dose for incidental oral exposure of 0.011 mg/kg bw/day based on a BMDL10
of 1.13 mg/kg bw/day and an uncertainty factor of 100.
EPA Staff are not aware of any new data indicating that the AOEL should be revised, therefore the AOEL of 0.01
mg/kg bw/day should be used in the current evaluation.

11

The BMDL10 refers to the lower 95% confidence limit for a dose giving a 10% response

11
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ARfD
For the substance containing carbaryl used as eardrops, Staff consider there is a potential for accidental ingestion by
a child. In this case the EPA has compared exposure estimates with an Acute Reference Dose (ARfD). The ARfD is
defined as an estimate of a chemical substance in food (or drinking water), expressed on a bodyweight basis, that can
be ingested over a short period of time, usually during one meal or one day, without appreciable health risk. The ARfD
is primarily intended to assess acute risks from dietary exposure to pesticides, however staff consider that it can also
provide an indication of the potential for acute risks from accidental ingestion of pesticides.
The EFSA review of carbaryl established an ARfD of 0.01 mg/kg bw (EFSA, 2006). This was based on the NOAEL of
1 mg/kg bw/day identified in the 13-week neurotoxicity study. It was also noted that acute neurotoxicity studies were
conducted at doses of ≥ 10 mg/kg bw, and a LOAEL of 10 mg/kg bw was identified, at which marked inhibition of
cholinesterase occurred. An ARfD of 0.01 mg/kg bw was also established in the Health Canada review of carbaryl
(Health Canada, 2009a). This was based on benchmark dose modelling of the dose response for brain cholinesterase
activity in postnatal day 11 male pups after a single gavage dose in a comparative cholinesterase assay in rats.
EPA staff therefore consider that an ARfD of 0.01 mg/kg bw is appropriate for the assessment of risks arising from
accidental ingestion of products containing carbaryl. This value is the same as the AOEL.
Dermal absorption
The following dermal absorption values have been used by overseas regulators in evaluations of carbaryl.
The EFSA peer review of carbaryl used dermal absorption values of 0.5% for the concentrate and 10% for the in use
dilution based on in vitro and in vivo studies with the formulated product Sevin XRL Plus.
Health Canada used a weight of evidence approach to determine a dermal absorption estimate of 21%, based on
studies submitted by the Canadian registrant and other studies located in the scientific literature.
The APVMA’s review of carbaryl (2004) reported dermal absorption of 4% over 4 h and 16 % over 8 h, with acetone
used as the vehicle.
A memorandum of the California EPA’s Department of Pesticide Regulation (DPR; 2006) recommends a dermal
absorption estimate of 70%, based on a review of a range of dermal absorption studies with carbaryl. This included a
study in humans with 24 hours exposure to carbaryl (73.9% absorption) and one in rats with 12 hours exposure to
carbaryl (72.1% absorption). This value was also supported in a 2013 Californian Office of Environmental Health
Hazard Assessment (OEHHA, 2013) review of a draft Exposure Assessment Document for carbaryl, prepared by the
DPR, and used in the DPR’s 2014 human exposure assessment document (DPR, 2014).
It can be seen that estimates of dermal absorption for carbaryl vary widely. Given that no data are available for the
specific formulations under review, EPA staff consider that the EFSA default values should be used in the risk
assessment. A default value of 25% should be used for formulations containing > 5% carbaryl (i.e. 50 g/L or 50 g/kg).
For formulations and dilutions containing ≤ 5% carbaryl a default value of 75% should be used. Staff acknowledge
that these are likely to be substantial overestimates and encourage the submission of dermal absorption data for the
formulations under review.
Conclusion
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Default dermal absorption values of 25% should be used for formulations containing > 5% carbaryl (i.e. 50 g/L or 50
g/kg) and 75% for formulations and dilutions containing ≤ 5% carbaryl.
Risk quotients
The human health risks from exposure to carbaryl are evaluated through the calculation of Risk Quotient (RQ) values.
RQs are calculated by dividing the estimated exposure by the AOEL or the ARfD value. An RQ value of > 1 indicates
that exposure is above the AOEL/ARfD and potentially of concern. The greater the RQ the greater the exceedance of
the AOEL/ARfD.
HSR001825
This substance is used to treat ear mite infections and mild bacterial and fungal ear infections in dogs and cats.
User exposure
The EPA used data from the Pesticide Handler Exposure Database (PHED) for this risk assessment (USEPA, 2013).
This is a database from North America which lists exposures for users of pesticides who are carrying out various
tasks. It is frequently used for pesticide risk assessment. Exposures are given per pound of active ingredient handled.
Exposure data from the “spot-on” use scenario were used as these would be assumed to result in similar exposure to
the use of ear drops (Table 23).

Table 23 PHED exposure values for spot-on activities

Exposure mg/g active ingredient handled
Dermal
Single layer, no gloves

0.25

Single layer, gloves

0.15

Double layer, gloves

0.09

Using this exposure information and assuming use by a 60 kg adult (the default body weight for domestic use), the
EPA estimated exposure for the different levels of PPE. The EPA estimated the application rate as being equivalent to
1.4 mls of product per day (i.e. that the user would use a whole bottle of product in a 14 day treatment regime). The
predicted exposure was then compared to the AOEL value to give a risk quotient (RQ) value.
The results are shown in Table 24.

Table 24 Exposure and Risk Quotient (RQ) values for use of ear drops with differing levels of PPE

Level of PPE

Predicted exposure (mg/kg
bw/day)

Single layer of clothing, no gloves

4.32 x 10

-5

0.0043

Single layer of clothing with gloves

2.62 x 10

-5

0.0026

Double layer of clothing with gloves

1.62 x 10

-5

0.0016

(RQ)
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These results show that the predicted exposures from use of this product even when wearing no PPE are significantly
lower than the AOEL.
Staff note that carbaryl is also considered to be a potential carcinogen. Therefore the predicted exposures can also be
compared against the acceptable daily intake (ADI) for carbaryl, which is intended to protect against adverse effects
resulting from daily exposure over a lifetime, including carcinogenicity. The ADI for carbaryl is 0.0075 mg/kg bw/day.
The predicted exposure from use of this product without the use of gloves is significantly lower than the ADI, with an
RQ value of 0.0058.
Although the predicted exposures are lower than levels of concern even without the use of PPE, staff consider it is
appropriate to retain requirements for the use of PPE and that a recommendation to wear gloves is included on the
label. This is because the use of PPE when handling hazardous substances is considered good practice.
Accidental child exposure to the product
Correct use of this product would not be expected to result in any significant exposure to others. However there is a
possibility that a child could accidentally consume the product. The European Food Safety Authority (EFSA) have set
an Acute Reference Dose (ARfD) value of 0.01 mg/kg bw/day (EFSA, 2006). Exposure to even a small quantity of the
product would exceed this value. For example if a child who weighs 10 kg consumed just 1 ml of product (10 mg of
carbaryl), this would be 100 times the ARfD. The product should therefore be appropriately labelled and packaged
and stored well away from the reach of children.
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Appendix 4 Environmental Risk Assessment: uses, methodology,
critical values and risk assessment
Introduction
The Environmental Protection Authority (EPA) is reassessing substances containing carbaryl, chlorpyrifos and
diazinon used as active ingredients in veterinary medicines and other pesticide uses which were not included in the
EPA’s previous organophosphate and carbamate reassessment, which was concluded in June 2013. The previous
reassessment considered substances which were used as plant protection insecticides only.
The environmental risk assessment is divided in the following chapters.
1. An overview of the uses which are assessed,
2. An overview of the risk assessment methodology,
3. An overview of the critical values (endpoints) used in the risk modelling,
4. The environmental risk assessment.

Uses included in this reassessment
An overview of the uses included in this reassessment is provided in Table 25. This table also highlights uses for
which a risk assessment was performed.

Table 25 An overview of the uses included in the reassessment

Use pattern

Approval number

Risk assessment Yes / No

Ear drops (cats/dogs)

HSR001825

Yes

To control wasps by puffing

HSR000672

No, this product is no longer produced based on the call for

Carbaryl

dust into the nest entrance
- To control wasps apply into

information
HSR000819

nest entrance

No, this product is no longer produced based on the call for
information

-To control pests and fruit
thinning in fruit crops, pest in
vegetables and ornamentals
Combination substance

HSR001811

No, no products on the market

HSR001812

No, no products on the market

containing carbaryl and
piperonyl butoxide
Chlorpyrifos
To control blowfly strike, lice
and keds on sheep and lambs
by to the fleece using the
applicator nozzle with drencher
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Use pattern

Approval number

Risk assessment Yes / No

To control blowfly strike, lice

HSR001814

No, no products on the market

To control insects in and around

HSR000164

No, no products on the market or the use is not included in

buildings

HSR000166

this reassessment

and keds on sheep and lambs
by plunge dips, shower dips
and jetting

HSR000168
HSR000169
HSR000172
HSR001810
Veterinary medicine

HSR001816

No, no products on the market

HSR001802

Yes

Diazinon
Flea collar for cats/dogs

HSR001807
To control blowfly strike, lice

HSR001953

Yes

Insect spray

HSR001741

No, no products on the market

Strike powder

HSR001808

No, no products on the market

Blowfly dressing

HSR002288

No, no products on the market

and keds on sheep and lambs
by plunge and shower dips and
jetting

Environmental risk assessment methodology
Methods used to assess environmental exposure and risks differ between environmental compartments and the use
pattern. Based on information received from the Call for information and the availability of products included in this
reassessment the EPA decided to perform a risk assessment for veterinary medicine uses only. Table 26 outlines the
methods used to assess environmental exposure and risk.

Table 26 Reference documents for environmental exposure and risk assessments of veterinary medicine uses

Exposure and Risk assessment
VICH GL 6: Guideline on environmental impact
assessment for veterinary medicinal products
Veterinary
medicine

phase I
VICH GL 38: Guideline on environmental impact
assessment for veterinary medicinal products
phase II

VICH is a trilateral (EU-Japan-USA) programme aimed at
harmonising technical requirements for veterinary
product registration
http://www.vichsec.org/guidelines/biologicals/bioquality/impurities.html
CVMP (2008) Revised Guideline on Environmental
Impact Assessment for Veterinary Medicinal Products in
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Exposure and Risk assessment
EMEA; Revised Guideline on Environmental
Impact Assessment for Veterinary Medicinal
Products in Support of the VICH Guidelines GL6
and GL38

Support of the VICH Guidelines GL6 and GL38
EMEA/CVMP/ERA/418282/2005-Rev 1. London, 23
June 2008

Critical values used in the risk assessment
The EPA collected data from overseas risk assessments to determine which endpoints to use in the environmental
risk assessment. The EPA used data from regulatory authorities in the EU (EFSA) and US EPA. In Table 27 the
physical-chemical properties and environmental fate endpoints of the active ingredients are stated and in Table 28 to
the ecotoxicity endpoints. Besides data on carbaryl, chlorpyrifos and diazinon data on other active ingredients are
provided as some of the products contain more than one active ingredient.

Table 27 Physical-chemical properties and environmental fate endpoints used for risk assessment purposes

Substance

Vapour

Water

Water

Soil

Koc

Log

Potential

pressure

solubility

DT50

DT50

L/ kg

Kow

Bioaccu

(Pa)

(mg/L)

(day)

(day)

9.1

9.9

115.5

211

2.36

no

EFSA 2006b

60

11.8

23

643

3.69

no

EFSA 2006a

Carbaryl

4.16 x 10

Diazinon

0.01197

-5

Reference

mulative

Table 28 Ecotoxicity endpoints used for risk assessment purposes

Substance

Aquatic

Soil

Bird Acute

Bee Acute LD50

organism

organism

LD50 (mg/kg

(µg/bee)

Acute LC50

Acute LC50

bw)

(mg/L)

(mg/kg)

Carbaryl

0.0064

<4

>2000

014

EFSA 2006b

Diazinon

Fish 0.27

65

1.44

0.09

EFSA 2006a

Daphnia 0.001

Environmental risk assessment
Carbaryl
HSR001825

Reference
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The EPA used the Environmental Impact Assessment (EIAs) for Veterinary Medicinal Products (VMPs) – Phase I to
assess the environmental impact of the use of the eardrops applied to cats and dogs. The Phase I of the EIA for a
veterinary medicine makes use of a decision tree which is followed (see Appendix).
Veterinary medicines if hazardous are regulated under the HSNO Act and need to be assessed for possible adverse
environmental effects.
Under this description and approval number just one product (Fido’s Ear Drops) is on the market. Fido’s Ear Drops is
not a natural substance but will be used in non-food animals. In addition the product will be used on specific animals
and applied as eardrops. Therefore an environmental impact assessment is not needed as the environmental
exposure is highly unlikely when used according the label recommendations and the HSNO controls.
Chlorpyrifos
No risk assessment: no product on the market.
Diazinon
HSR001802 and HSR001807
The EPA used the Environmental Impact Assessment (EIAs) for Veterinary Medicinal Products (VMPs) – Phase I to
assess the environmental impact of the use of flea collars for cats and dogs. The Phase I of the EIA for a veterinary
medicine makes use of a decision tree which is followed.
Veterinary medicines are, if hazardous, regulated under the HSNO Act and need to be assessed for possible adverse
environmental effects. Products covered under these approval numbers are not natural substances but will be used in
non-food animals. In addition these products will be used on specific animals and applied as a collar. Therefore an
environmental impact assessment is not needed as the environmental exposure is highly unlikely when used
according the label recommendations and the HSNO controls.
HSR001953
Under this description and approval number just one product (Topclip 40) is on the market. Topclip 40 is used to
control lice, keds and blowfly strike in sheep. The recommended dose rate is for plunge and standard shower dip 500
ml product/1000 L water (200 g ai/1000 L) and for constant replenishment shower dip 1 L product/1000 L water (400 g
ai/1000 L). For jetting of lambs 250 ml product/ 200 L water (500 g ai/1000 L) and maximal 1 L solution per animal.
Consistent with the human health assessment one application per year per sheep is assessed and in addition a worst
case situation of three applications is assessed.
In the APVMA review (APVMA 2006) of diazinon a worker exposure study is summarised. The used diazinon solution
per 250 sheep via dipping is recorded which ranged from 275 L up to 2347 L per 250 sheep. The mean of the used
solution is 1138 L per 250 sheep excluding the 4 outliers (≤500 and >2000 L) and the median 1183 L. The EPA
assumed for the assessment 1200 L solution per 250 sheep resulting in 208 sheep per 1000 L solution. In addition a
worst case situation of 2000 L per 250 sheep resulting in 125 sheep per 1000 L solution is assessed.
Used application rates in the assessment:
Plunge dip/standard shower dip: 200 g ai/1000 L results in 0.96 g ai/sheep, worst case 1.6 g ai/sheep.
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Constant replenishment shower dip: 400 g ai/1000L results in 1.92 g ai/sheep, worst case 3.2 g ai/sheep.
Jetting of lambs: 500 g ai/ 1000 L and 1 L solution per animal results in 0.5 g ai/lamb.
PEC soil initial
In Phase II Tier A the PECsoil initial is first calculated and used in the risk assessment. This will assume 100%
excretion of the administered dose as parent and default values for bodyweight and stock density will be used. The
used default values are stated in italic.

PEC soil initial is calculated using the following equation:
PEC soil initial= ((D x Ad x BW x SD x Fh) / (1500 x 10 000 x 0.05)) x 1000
Where:
PEC soil initial= predicted environmental concentration in soil (µg/kg)
D = daily dose of active ingredient (mg/kg bw/d) =
Plunge dip: 12 mg diazinon/ kg bw sheep, worst case 20 mg diazinon/ kg bw sheep
Constant shower dip: 24 mg diazinon/ kg bw sheep, worst case 40 mg diazinon/kg bw sheep
Jetting; 14 mg diazinon / kg bw lamb (jetting)
Ad= number of days of treatment (d) = 1 and 3
BW= animal body weight (kg/animal) 80 kg adult, 36 kg lamb
SD = stocking density (animals /ha) 15 adult, 25 lamb
Fh = fraction of herd treated = 1 (100%)
3

1500 = soil bulk density (kg/m )
2

10 000 = area of 1 hectare (m / ha)
0.05 = depth of penetration into soil (m)
1000 = conversion factor (1000 µg/mg)
Pec soil initial one application =
Plunge dip sheep: 19.2 µg/kg soil, worst case 32 µg/kg soil
Constant shower dip sheep: 38.4 µg/kg soil, worst case 64 µg/kg soil
Jetting lamb: 16.8 µg/kg soil

Pec soil initial three applications=
Plunge dip sheep: 57.6 µg/kg soil, worst case 96 µg/kg soil
Constant shower dip sheep: 115 µg/kg soil, worst case 192 µg/kg soil
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Jetting lamb: 50.4 µg/kg soil

PEC groundwater
PEC groundwater was calculated using the following equations. In effect PEC groundwater is assumed to be equal to
the porewater concentration (EC 2003).

PECporewater (groundwater) = (PECsoil 20 cm x RHOsoil) / (Ksoil-water x 1000)
Ksoil-water = (Fairsoil x Kair-water) + Fwatersoil + (Fsolidsoil x (Kpsoil / 1000) x RHOsolid)
-5

3

= (0.2 x 2.56 x 10 ) + 0.2 + (0.6 x (12.86/ 1000) x 2500) = 19.49 m / m

3

Kair-water = (VP x MW)/(SOL x R x TEMP) =
-5

3

(0.01197 x 304.3) / (60 x 8.314 x 285) = 2.56 x10 m / m

3

Kpsoil = Focsoil x Koc = 0.02 x 643 =12.86 L/kg
Where:
PECgroundwater = Predicted Environmental Concentration in groundwater (µg/L)
3

RHOsoil = Bulk density of fresh soil (1700 kg/m )
3

RHOsolid = Bulk density of solids (2500 kg/m )
Fairsoil = Fraction air in soil (0.2)
Fwatersoil = Fraction water in soil (0.2)
Fsolidsoil = Fraction of solids in soil (0.6)
Focsoil = Fraction organic carbon in soil (0.02)
TEMP = Temperature at air-water interface (285 K)
3

R = Gas constant (8.314 Pa.m /mol/K)
-2

VP = Vapour pressure (Pa) = 1.197 x 10 Pa
MW = Molar mass (g/mol) = 304.3 g/mol
SOL = Water solubility (mg/L) = 60 mg/L
3

3

Ksoil-water = Partition coefficient solids and water in soil (v/v: m /m )
Kpsoil = Partition coefficient solids and water in soil (v/w: L/kg)
3

3

Kair-water = Partition coefficient air and water in soil (m /m )
Koc = Water-organic carbon distribution coefficient (L/kg)= 643 (mean Koc )
PECsoil 20 cm = PECsoil for a depth of 20 cm (CVMP, 2008) =
One application:
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plunge 19.2/ 4 = 4.8, worst case 32 / 4 = 8
shower 38.4 / 4 = 9.6, worst case 64 / 4 = 16
jetting 10.08/4 = 2.52
Three applications:
plunge 57.6/ 4 = 14.4, worst case 96 / 4 = 24
shower 115 / 4 = 28.8, worst case 192 / 4 = 48
jetting 50.4/4 = 12.6

PECgroundwater one application
Plunge dip: PEC groundwater= (4.8 x 1700) / (19.49 x 1000) = 0.419 µg/L
Worst case PEC groundwater = 0.698 µg/L
Shower dip: PEC groundwater = (9.6 x 1700) / (19.49 x 1000) = 0.837 µg/L
Worst case PEC groundwater= 1.396 µg/L
Jetting (lamb): PEC groundwater = (4.2 x 1700)/ (19.49 x 1000) = 0.366 µg/L

PECgroundwater three applications
Plunge dip: PEC groundwater= (14.4 x 1700) / (19.49 x 1000) = 1.26 µg/L
Worst case PEC groundwater = 2.09 µg/L
Shower dip: PEC groundwater = (28.8 x 1700) / (19.49 x 1000) = 2.51 µg/L
Worst case PEC groundwater= 4.19 µg/L
Jetting (lamb): PEC groundwater = (12.6 x 1700)/ (19.49 x 1000) = 1.10 µg/L

PEC surface water
PECsurface water was calculated using the following equation:
PECsurface water initial = PECgroundwater / 3
One application:
Plunge dip = 0.419 / 3 = 0.139 µg/L, worst case = 0.233 µg/L
Shower dip = 0.837 / 3 = 0.279 µg/L, worst case = 0.465 µg/L
Jetting (lamb) = 0.366 / 3 = 0.122 µg/L
Three applications:
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Plunge dip = 1.26 / 3 = 0.42 µg/L, worst case = 0.70 µg/L
Shower dip = 2.51 / 3 = 0.84 µg/L, worst case = 1.40 µg/L
Jetting (lamb) = 1.10 / 3 = 0.37 µg/L

PEC dung
It is known that diazinon is excreted predominantly in the urine by mammals. After 24 hours > 90% was excreted
mainly via urine. In addition no toxicity data on dung beetle or dung fly are available. Therefore the EPA did not
estimate PEC dung.
Risks of diazinon of treated sheep on the pasture
In Table 29 the potential risks per compartment of one application is given based on the predicted environmental
concentration (PEC) and the predicted no effect concentration (PNEC). In Table 30 the potential risks of three
applications are given. The risk quotient (RQ) is the ration of the PEC and the PNEC. If the RQ < 1 no further
assessment is needed otherwise the assessment should be refined. The assessment factor (AF) is intended to cover
uncertainties such as intra- and inter- laboratory and species variation, the need to extrapolate from laboratory study
results to the field, and from short term to long term toxicity. The used assessment factor for aquatic organisms is 100
instead of 1000 because there are data of short term studies of three tropic levels (fish, daphnia and algae) and long
term data of fish and Daphnia.

Table 29 Predicted environmental concentrations and risk quotients (RQ) of diazinon from one application
RQ
Compartment

Species

Assessment

PEC

factor

Best case: worst case

Effect

PNEC

Best case: worst
case

plunge dip
0.0192 mg/kg soil:

0.003: 0.005

0.032 mg/kg soil

soil

earthworm

LC50 = 65 mg
ai /kg

constant shower dip
10

0.0384 mg/kg soil: 0.064

6.5 mg ai/kg
0.006: 0.010

mg/kg soil
Jetting lamb
0.0026

0.0168 mg/kg soil

Ground water

Fish

LC50= 0.27 mg
ai/L

Plunge dip
100
0.419 µg/L: 0.698 µg/L

2.7 µg ai/L

0.155: 0.259
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RQ
Compartment

Species

Assessment

PEC

factor

Best case: worst case

Effect

PNEC

Best case: worst
case

constant shower dip 0.837
0.31: 0.517

µg/L: 1.396 µg/L
0.366 µg/L

0.136

jetting

Plunge dip
41.9: 69.8
0.419 µg/L: 0.698 µg/L
Constant shower dip
Daphnia

EC50 = 0.001
mg ai/L

0.01 µg ai/L

100

83.7: 139.6

0.837 µg/L: 1.396 µg/L
0.366 µg/L

36.6

jetting

Plunge dip
0.05: 0.086
0.139 µg/L: 0.233 µg/L

Surface water

Fish

LC50= 0.27 mg
ai/L

constant shower dip 0.279
100

2.7 µg ai/L
0.103: 0.172

µg/L: 0.465 µg/L
Jetting

0.045

0.122 µg/L

Plunge dip
13.9: 23.3
0.139 µg/L: 0.233 µg/L

Daphnia

EC50 = 0.001
mg ai/L

constant shower dip 0.279
100

0.01 µg ai/L

µg/L: 0.465 µg/L

27.9: 46.5

Jetting
0.122 µg/L

L(E)C 50 is the concentration of a substance that will be lethal (L) or induce an effect (E) to 50% of the tested population

12.2
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Table 30 Predicted environmental concentrations and risk quotients (RQ) of diazinon from three applications
Assessment
Compartment

Species

PEC best case: worst

Effect

RQ best case:
PNEC

factor

case

worst case

plunge dip
0.0576 mg/kg soil: 0.096

0.009: 0.015

mg/kg soil
constant shower dip 0.115
soil

earthworm

LC50 = 65 mg
ai /kg

10

mg/kg soil: 0.192 mg/kg

6.5 mg ai/kg
0.018:0.030

soil
Jetting lamb
0.0077

0.0504 mg/kg soil

Plunge dip
0.467: 0.774
1.26 µg/L: 2.09 µg/L

Ground water

Fish

LC50= 0.27 mg
ai/L

constant shower dip 2.51
100

2.7 µg ai/L
0.93: 1.55

µg/L: 4.19 µg/L
Jetting

0.41

1.10 µg/L

Plunge dip
126: 209
1.26 µg/L: 2.09 µg/L

Daphnia

EC50 = 0.001
mg ai/L

constant shower dip 2.51
100

0.01 µg ai/L
251: 419

µg/L: 4.19 µg/L
Jetting

110

1.10 µg/L

Plunge dip
0.156: 0.259
0.42 µg/L: 0.70 µg/L

Surface water

Fish

LC50= 0.27 mg
ai/L

constant shower dip 0.84
100

µg/L: 1.40 µg/L

2.7 µg ai/L
0.311: 0.519

Jetting
0.37 µg/L

0.137
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Assessment
Compartment

Species

PEC best case: worst

Effect

RQ best case:
PNEC

factor

case

worst case

Plunge dip
42: 70
0.42 µg/L: 0.70 µg/L

Daphnia

EC50 = 0.001
mg ai/L

constant shower dip 0.84
100

0.01 µg ai/L

µg/L: 1.40 µg/L

84: 140

Jetting
37

0.37 µg/L

L(E)C 50 is the concentration of a substance that will be lethal (L) or induce an effect (E) to 50% of the tested population

Based on the RQ < 1 the use of Topclip 40 does not pose a risk to soil organisms.
The RQ for aquatic organisms is > 1 so further assessment is needed. This Tier A assessment is the worst case
calculation and it is assumed that 100% of the applied dose is excreted on the pasture. The assessment can be
refined by taking metabolism into consideration to refine PEC soil initial (PEC soil refined = PEC soil initial x Fraction
of dose considered to be active).
Although no data on metabolism in sheep is available, it is known that diazinon is extensively metabolised and is
excreted via urine in rats (>90% after 24 hours). Two major metabolites are determined in urine, G27550 and
GS31144 38.2% and 17.3% respectively. The amount of diazinon in urine was 0.06 -0.17% of the radioactive dose
administered. The same pattern was found in goat, an average of 75% is excreted via urine and G27550 and
GS31144 were detected as major metabolites. In chickens the same pattern was determined (EFSA 2006). As the
metabolic pathways of the rat, ruminants (goat) and chickens do not differ significantly, it is likely that the metabolism
in sheep will follow the same pathway.
Based on the metabolic pathway the amount of diazinon is not considered to be significant and the fraction of dose
considered to be active will be very small (almost 0) but the two major metabolites are relevant. The toxicity of
G27550 and GS31144 is tested for fish, Daphnia and alga. The L(E)C50 is > 100 mg/L for these organisms for both
metabolites, which is significant lower than the toxicity of diazinon. Therefore the EPA staff consider the overall risk of
one application to aquatic organisms from treated sheep in the pasture not significant. However three applications
may cause adverse effects to aquatic organisms.
Holding paddock
After treatment, animals are turned out into holding paddocks or yards where any drippings will contaminate the soil.
The EPA staff have assumed that approximately half the applied active ingredient runs off and that the stock density
2

in the holding paddock is 3 sheep / m (APVMA 2006). This means for the constant shower dip (highest dose rate),
2

4.8 g ai/m (3.2 g ai/sheep / 2 x 3). The predicted environmental concentration (PEC) is 32 mg ai/kg soil based on a
3

2

soil density of 1.5 g/cm and soil depth of 10 cm (soil mass is 150 kg/m ). This is half the LC50 for earthworm is 65 mg
ai/kg soil. While there might be an adverse effect on soil invertebrates in the holding paddock, this is localised to the
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holding paddock and is not considered to be significant. Further diazinon is considered to be non-persistent (DT50 23
days) so residues will degrade within a reasonable period. The dose rates for plunge dip and jetting are lower so the
effects of these methods will be less.
Run off from a holding paddock might be an environmental concern. The EPA assume that the run off from a holding
paddock for 2000 sheep runs into a pond 1 ha in size and 15 cm deep and that 5% of diazinon in the soil runoffs
(APVMA 2006). The highest worst case dose rate is for constant shower dip and is 3.2 g ai/sheep and half of the
applied active ingredient runs off. This results in:
Amount of diazinon in pond water = 1.6 g ai/sheep X 5% X 2000 = 160 g
Volume of water = 10000 m2 X 0 .15 m X 1000 L/m3 = 1.5 ML
Concentration in pond = 160 g / 1.5 ML = 107 g/L
The above calculation is very rough and can readily be further refined. For chlorfenvinphos, an organophosphate
insecticide with similar chemical properties to diazinon, a US review reported runoff after rainfall was only 0.3-0.6% of
applied (ATSDR, 1997). Using a figure of 0.5%, the PEC in water from runoff is 10.7 g/L.
For jetting of lambs the recommended dose rate is 0.5 g ai/ lamb. This results in the following exposure, using the
same parameters as for the dipping methods.
Amount of diazinon in pond water = 0.25 g ai/lamb X 5% X 2000 = 25 g
Volume of water = 10000 m2 X 0 .15 m X 1000 L/m3 = 1.5 ML
Concentration in pond = 25 g / 1.5 ML = 16.67 g/L
Using a figure of 0.5% the PEC in water from runoff is 1.667 g/L

The EC50 for Daphnia is 1 g/L. As the PECs are > 1 g/L there is a potential hazard to aquatic invertebrates. This
calculation does not take fate and behaviour of the substance into account. Diazinon is known to be slightly mobile
and can leach in soil. Therefore run off from the holding paddock should not be allowed to contaminate natural
waterways.
Conclusion
Based on the RQ < 1 the use of Topclip 40 does not pose a risk to soil organisms. Based on the Tier A assessment
the use of Topclip 40 poses a risk to aquatic organisms. In the further assessment the metabolism of diazinon is taken
into account. Based on the metabolic pathway the amount of diazinon is not considered to be significant but the two
major metabolites (G27550 and GS31144) are relevant. However the toxicity of both metabolites is > 100 mg/L, which
is significant lower than the toxicity of diazinon. Therefore the EPA staff consider the overall risk of one application to
aquatic organisms from treated sheep in the pasture not significant. However three applications may cause adverse
effects to aquatic organisms.
Furthermore run off from the holding paddock might pose a risk to aquatic organisms. Therefore run off should not be
allowed to contaminate natural waterways.

88
Application for reassessment of carbaryl, chlorpyrifos and diazinon (APP202098)

In addition, the EPA staff assume that the treated animals don’t leave the holding paddock until the product has dried
and adsorbed onto the fleece and they don’t enter a waterway within 1 hour after treatment.
Treatment station and equipment
There is potential for significant environmental exposure from a treatment station. This is depending on the
construction of the station and whether the direct drip is collected and recycled or not. Due to a lack of data the EPA
is not able to perform a quantitative risk assessment. However based on the potential risks from run-off from a holding
paddock the EPA consider that run-off from treatment station might pose a risk to the aquatic environment as well.
Disposal of used dip
There is potential for significant environmental exposure from incorrect disposal of used dip. Normal practice could be
stripping the dip out and cover the reduced dip until cleaning out the dip for the next dip treatment. The dip is
disposed onto ground. During the resting period the amount of active ingredient is reduced by degradation which
reduces the environmental impact.
It is also possible that the used dip is stripped out and disposed on a paddock shortly after finishing the treatment.
This might result in significant environmental risks.
Disposal of used dip solution to land is not considered to be a sustainable option. The best option from environmental
viewpoint is to pump the dip waste into a separate tank for disposal off site. As this will be very costly the EPA
propose to revoke the application methods using dips.
Only if there are significant benefits to these application methods mitigation measures should be considered to
minimise the risks to the environment.
Risk to birds and non-target arthropods
The EPA staff consider it unlikely that the assessed use patterns of the veterinary medicines result in significant
exposure to birds and non-target arthropods.

Summary and conclusions of the ecological risk assessment
Carbaryl
Carbaryl is the active ingredient in eardrops applied to cats and dogs. Environmental exposure is highly unlikely when
used according the label recommendations and the HSNO controls. Therefore the environmental risk is negligible.
Diazinon
Diazinon is the active ingredient in flea collars for cats and dogs and in products to treat sheep via plunge/shower
dips.
Environmental exposure of flea collars is highly unlikely when used according the label recommendations and the
HSNO controls. Therefore the environmental risk is negligible.
Topclip 40 containing diazinon is applied via dipping of sheep and jetting of lambs. Based on the RQ < 1 the use of
Topclip 40 does not pose a risk to soil organisms. A refined assessment was needed to assess the risks to aquatic
organisms. Based on the metabolic pathway the amount of diazinon is not considered to be significant but the two
major metabolites (G27550 and GS31144) are relevant. However the toxicity of both metabolites is > 100 mg/L, which
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is significant lower than the toxicity of diazinon. Therefore the EPA consider the overall risk of one application to
aquatic organisms from treated sheep on the pasture not significant. However three applications may cause adverse
effects to aquatic organisms. If the approval is retained, the EPA propose to limit the application frequency to one per
season.
Furthermore run off from the holding paddock might pose a risk to aquatic organisms. Therefore run off should not be
allowed to contaminate natural waterways.
In addition, the EPA staff assume that the treated animals don’t leave the holding paddock until the product has dried
and adsorbed onto the fleece and they don’t enter a waterway within 1 hour after treatment.
Treatment station and equipment
Based on the construction of a treatment station significant environmental exposure is possible. Due to a lack of data
the EPA is not able to perform a quantitative risk assessment. However based on the potential risks from run-off from
a holding paddock the EPA consider that run-off from treatment station might pose a risk to the aquatic environment
as well. Therefore the EPA staff consider restrictions regarding the location of the treatment stations.
Disposal of used dip
Disposal of used dip solution to land is not considered to be a sustainable option. The best option from environmental
viewpoint is to pump the dip waste into a separate tank for disposal off site. The EPA considers this may be very
costly.
Mitigation measures should only be considered if there are significant benefits to these application methods.
Risks to birds and non-target arthropods
The EPA staff consider it unlikely that the assessed use patterns of the veterinary medicines result in significant
exposure to birds and non-target arthropods.
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VICH decision tree
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Appendix 5 Qualitative Descriptors for Risk/Benefit
Assessment
Qualitative descriptors are indicative only and they are primarily intended to be used to rank risks and
benefits for the purposes of balancing risks and costs against benefits, so that risks can be prioritised
for management. The ‘descriptor’ words should not be seen in any absolute sense – they are simply a
means of differentiating levels of significance.

Assessing risks, costs and benefits qualitatively
This section describes how EPA staff and the Environmental Protection Authority address the qualitative
assessment of risks, costs and benefits. Risks and benefits are assessed by estimating the magnitude
and nature of the possible effects and the likelihood of their occurrence. For each effect, the
combination of these two components determines the level of the risk associated with that effect,
which is a two dimensional concept. Because of lack of data, risks are often presented as singular
results while in reality, they are better represented by ‘families’ of data which link probability with
different levels of outcome (magnitude).
The magnitude of effect is described in terms of the element that might be affected. The qualitative
descriptors for magnitude of effect are surrogate measures that should be used to gauge the end
effect or the ‘what if’ element. Tables 31 and 32 contain generic descriptors for magnitude of adverse
and beneficial effect. These descriptors are examples only, and their generic nature means that it
may be difficult to use them in some circumstances. They are included here to illustrate how
qualitative tables may be used to represent levels of adverse and beneficial effect.

Table 31 Magnitude of adverse effects (risks and costs)

Descriptor Examples of descriptions - Adverse
Minimal

Mild reversible short term adverse health effects to individuals in highly localised areas
Highly localised and contained environmental impact, affecting a few (less than ten)
individuals members of communities of flora or fauna, no discernible ecosystem impact
Local/regional short-term adverse economic effects on small organisations
(businesses, individuals), temporary job losses
No social disruption

Minor

Mild reversible short term adverse health effects to identified and isolated groups
Localised and contained reversible environmental impact, some local plant or animal
communities temporarily damaged, no discernible ecosystem impact or species damage
Regional adverse economic effects on small organisations (businesses, individuals) lasting
less than six months, temporary job losses
Potential social disruption (community placed on alert)
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Descriptor Examples of descriptions - Adverse
Moderate

Minor irreversible health effects to individuals and/or reversible medium term adverse health
effects to larger (but surrounding) community (requiring hospitalisation) Measurable long term
damage to local plant and animal communities, but no obvious spread beyond defined
boundaries, medium term individual ecosystem damage, no species damage
Medium term (one to five years) regional adverse economic effects with some national
implications, medium term job losses
Some social disruption (e.g. people delayed)

Major

Significant irreversible adverse health effects affecting individuals and requiring
hospitalisation and/or reversible adverse health effects reaching beyond the immediate
community
Long term/irreversible damage to localised ecosystem but no species loss
Measurable adverse effect on GDP, some long term (more than five years) job

Massive

losses
Significant irreversible adverse health effects reaching beyond the immediate community
Social disruption to surrounding community, including some evacuations
and/or deaths
Extensive irreversible ecosystem damage, including species loss
Significant on-going adverse effect on GDP, long term job losses on a national basis
Major social disruption with entire surrounding area evacuated and impacts on wider
community

Table 32 Magnitude of beneficial effect (benefits)

Descriptor Examples of descriptions - Beneficial
Minimal

Mild short term positive health effects to individuals in highly localised area
Highly localised and contained environmental impact, affecting a few (less than ten)
individuals members of communities of flora or fauna, no discernible ecosystem impact
Local/regional short-term beneficial economic effects on small organisations
(businesses, individuals), temporary job creation
No social effect

Minor

Mild short term beneficial health effects to identified and isolated groups
Localised and contained beneficial environmental impact, no discernible ecosystem impact
Regional beneficial economic effects on small organisations (businesses, individuals) lasting
less than six months, temporary job creation
Minor localised community benefit

Moderate

Minor health benefits to individuals and/or medium term health impacts on larger (but
surrounding) community and health status groups
Measurable benefit to localised plant and animal communities expected to pertain to medium term
Medium term (one to five years) regional beneficial economic effects with some
national implications, medium term job creation
Local community and some individuals beyond immediate community receive social benefit
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Descriptor Examples of descriptions - Beneficial
Major

Significant beneficial health effects to localised community and specific groups in wider community
Long term benefit to localised ecosystem(s)
Measurable beneficial effect on GDP, some long term (more than five years) job creation
Substantial social benefit to surrounding community, and individuals in wider community

Massive

Significant long term beneficial health effects to the wider
community Long term, wide spread benefits to species and/or
ecosystems
Significant on-going effect beneficial on GDP, long term job creation on a national basis Major
social benefit affecting wider community

The likelihood applies to the composite likelihood of the end effect, and not to the initiating event, or
any one of the intermediary events. It includes the concept of an initiating event (triggering the
hazard), and the exposure pathway that links the source (hazard) and the area of impact (public
health, environment, economy, or community).
Thus, the likelihood is not the likelihood of the frequency of accidents involving trucks containing
hazardous substances for example, but the likelihood of the specified adverse effect18 resulting from
that initiating event. It will be a combination of the likelihood of the initiating event and several
intermediary likelihoods19. The best way to determine the likelihood is to specify and analyse the
complete pathway from source to impact.
Likelihood may be expressed as a frequency or a probability (Table 33). While frequency is often
expressed as a number of events within a given time period, it may also be expressed as the number
of events per head of (exposed) population. As a probability, the likelihood is dimensionless and
refers to the number of events of interest divided by the total number of events (range 0-1).

Descriptor

Description

Highly improbable

Almost certainly not occurring but cannot be totally ruled out

Very unlikely

Considered only to occur in very unusual circumstances

Unlikely (occasional)

Could occur, but is not expected to occur under normal operating conditions

Likely

A good chance that it may occur under normal operating conditions

Highly likely

Almost certain, or expected to occur if all conditions met

Table 33 Likelihood

18

The specified effect refers to scenarios used to establish the representative risk, and may be as
specific as # people suffering adverse health effects, or y% of a bird population being adversely
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affected. The risks included in the analysis may be those related to a single scenario, or may be
defined as a combination of several scenarios.
Qualitative event tree analysis may be a useful way of ensuring that all aspects are included.

19

By using the magnitude and likelihood tables, a matrix representing a level of risk/benefit can be
constructed.
In the example shown in Table C4, four levels of risk/benefit are allocated: A (negligible), B (low), C
(medium), and D (high). These terms have been used to avoid confusion with the descriptions used
for likelihood and magnitude, and to emphasise that the matrix is a tool to help decide which
risks/benefits require further analysis to determine their significance in the decision making process.
For negative effects, the levels are used to show how risks can be reduced by the application of
additional controls. Where the table is used for positive effects it may also be possible for controls to
be applied to ensure that a particular level of benefit is achieved, but this is not a common approach.
The purpose of developing the tables for both risk and benefit is so that the risks and benefits can be
compared (Table 34).

Table 34 Level of risk

Magnitude of effect
Likelihood

Minimal

Minor

Moderate

Major

Massive

Highly improbable

A

A

A

B

B

Very unlikely

A

A

B

B

C

Unlikely

A

B

B

C

C

Likely

B

B

C

C

D

Highly likely

B

C

C

D

D
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Appendix 6 Proposed controls for HSR001825
EPA staff propose to amend the existing suite of controls applied to this substance as a consequence
of the changes to default and additional controls relevant for this veterinary medicine, as detailed in
this application. The following tables provide an indicative set of controls. Proposed changes are
highlighted where new controls or variations are proposed.
Hazardous Substances (Classes 6, 8, and 9 Controls) Regulations 2001
Code

Regulation

Description

Variation

T1

Regs 11 –
27

Limiting exposure
to toxic
substances
through the setting
of TELs

Tolerable Exposure Limits

Regs 29, 30

Controlling
exposure in places
of work through
the setting of
WESs

Workplace Exposure Standards

T2

T4

Reg 7

Requirements for
equipment used to
handle substances

T5

Reg 8

Requirements for
protective clothing
and equipment

T7

Reg 10

Restrictions on the
carriage of toxic or
corrosive
substances on
passenger service
vehicles

No tolerable exposure limit (TEL) is set for this substance at
this time

Under regulation 29(2) of the Hazardous Substance (Classes
6, 8, and 9 Controls) Regulations 2001, the Authority adopts
as workplace exposure standards for this substance, and
each component of this substance, any applicable value or
values specified in the document described in “Workplace
Exposure Standards”, published by the Ministry of Business,
Innovation and Employment, February 2013, available at
http://www.business.govt.nz/worksafe/informationguidance/all-guidance-items/workplace-exposure-standardsand-biological-exposure-indices/workplace-exposurestandards-and-biological-indices-2013.pdf

Regulation 10 of the Hazardous Substances (Classes 6, 8,
and 9 Controls) Regulations 2001
This regulation applies to this substance, as if each item in
Schedule 2 of the regulations relating to the specified hazard
classification was replaced by:
Hazard Classification

Liquid (L)

Solid (kg)

6.5B

1

3

Hazardous Substances (Classes 6, 8, and 9 Controls) Regulations 2001
Code

Regulation

Description

Variation
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E1

Regs 32 –
45

Limiting exposure to
ecotoxic substances
through the setting of
EELs

Regulation 32 of the Hazardous Substances (Classes 6,
8, and 9 Controls) Regulations 2001
Regulation 32 sub clauses (1) and (2) are deleted

Hazardous Substances (Identification) Regulations 2001
Code

Regulation

Description

I1

Regs 6, 7,
32 – 35,
36(1) – (7)

Identification
requirements, duties
of persons in charge,
accessibility,
comprehensibility,
clarity and durability

I3

Reg 9

Priority identifiers for
ecotoxic substances

Variation

Regulation 9 of the Hazardous Substances
(Identification) Regulations 2001
This regulation applies to this substance as if regulation 9
was replaced by:
A hazardous substance must be identified by an indication
that it is ecotoxic when the amount of the substance
contained in a package is greater than or equal to 100 ml

I9

Reg 18

Secondary identifiers
for all hazardous
substances

I11

Reg 20

Secondary identifiers
for ecotoxic
substances

Regulation 20 of the Hazardous Substances
(Identification) Regulations 2001
This regulation applies to this substance as if, after the word
“substance” in the second line, the following were inserted:
when the amount of the substance contained in a package is
greater than or equal to 100 ml

I16

Reg 25

Secondary identifiers
for toxic substances

I17

Reg 26

Use of generic
names

I18

Reg 27

Requirements for
using concentration
ranges

I19

Regs 29 –
31

Additional
information
requirements,
including situations
where substances
are in multiple
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packaging
I21

Regs 37 –
39, 47 – 50

General
documentation
requirements

I23

Reg 41

Specific
documentation
requirements for
ecotoxic substances

I28

Reg 46

Specific
documentation
requirements for
toxic substances

I29

Regs 51, 52

Signage
requirements

Hazardous Substances (Packaging) Regulations 2001
Code

Regulation

Description

P1

Regs 5, 6,
7(1), 8

General packaging
requirements

P3

Reg 9

Criteria that allow
substances to be
packaged to a
standard not meeting
Packing Group I, II or
III criteria

P13

Reg 19

Packaging
requirements for
toxic substances

P15

Reg 21

Packaging
requirements for
ecotoxic substances

PG3

Schedule 3

Packaging

Variation

Regulation 19 Packaging requirements for toxic
substances (class 6)
Sub clauses (2) and (3) are replaced by the following:
(2)

Packaging for this substance that is offered for sale
must be child resistant.

(3)

No person can supply this substance to any other
person unless the substance is in a package that is
child resistant.

(4)

Sub clauses (2) and (3) do not apply if—
(a)

The offer for sale is made in respect of a place of
work to which children do not have access; and

(b)

The substance is for use in that place of work.
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requirements
equivalent to UN
Packing Group III
PS4

Schedule 2

Packaging
requirements as
specified in Schedule
4

Hazardous Substances (Disposal) Regulations 2001
Code

Regulation

Description

D4

Reg 8

Disposal
requirements for
toxic and corrosive
substances

D5

Reg 9

Disposal
requirements for
ecotoxic substances

D6

Reg 10

Disposal
requirements for
packages

D7

Regs 11, 12

Information
requirements for
manufacturers,
importers and
suppliers, and
persons in charge

D8

Regs 13, 14

Documentation
requirements for
manufacturers,
importers and
suppliers, and
persons in charge

Variation

Hazardous Substances (Emergency Management) Regulations 2001
Code

Regulation

Description

EM1

Regs 6, 7, 9
– 11

Level 1 information
requirements for
suppliers and
persons in charge

EM6

Reg 8(e)

Information
requirements for
toxic substances

Variation
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EM7

Reg 8(f)

Information
requirements for
ecotoxic substances

Regulation 8(f) of the Hazardous Substances
(Emergency Management) Regulations 2001
This regulation applies to this substance as if, after sub
clause (f), the following sub clause was inserted:
(fa) Sub clause (f) shall only apply if the amount of the
substance contained in a package is greater than or equal to
100 ml or 100 g

EM8

Regs 12 –
16, 18 – 20

Level 2 information
requirements for
suppliers and
persons in charge

EM11

Regs 25 –
34

Level 3 emergency
management
requirements: duties
of person in charge,
emergency response
plans

EM12

Regs 35 –
41

Level 3 emergency
management
requirements:
secondary
containment

Regulation 36 of the Hazardous Substances (Emergency
Management) Regulations 2001
The following sub clauses are added after sub clause (3) of
regulation 36:
(4)

(5)

For the purposes of this regulation, and regulations 37
to 40, where this substance is contained in pipework
that is installed and operated so as to manage any loss
of containment in the pipework it—
(a)

is not to be taken into account in determining
whether a place is required to have a secondary
containment system; and

(b)

is not required to be located in a secondary
containment system.

In this clause, pipework—
(a)

(b)
EM13

Reg 42

means piping that—
(i)

is connected to a stationary container; and

(ii)

is used to transfer a hazardous substance
into or out of the stationary container; and

includes a process pipeline or a transfer line.

Level 3 emergency
management
requirements:
signage

Hazardous Substances (Tank Wagon and Transportable Containers) Regulations 2004
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Code

Regulation

Description

Tank
Wagon

Regs 4 to 43 as
applicable

Controls relating to tank wagons
and transportable containers

Variation

Additional controls
Schedule 8 of the Hazardous Substances (Dangerous Goods and Scheduled Toxic
Substances) Transfer Notice 2004
Code

Regulation

Description

Variation

Sch 8

Schedule 8

This schedule prescribes the
controls for stationary container
systems. The requirements of this
schedule are detailed in the
consolidated version of the
Hazardous Substances
(Dangerous Goods and Schedule
Toxic Substances) Transfer Notice
2004, available from
http://www.epa.govt.nz/Publication
s/Transfer-Notice-35-2004.pdf

The controls relating to stationary container
systems, secondary containment and
unintended ignition of flammable
substances, as set out in Schedules 8, 9
and 10 of the Hazardous Substances
(Dangerous Goods and Scheduled Toxic
Substances) Transfer Notice 2004
(Supplement to the New Zealand Gazette,
26 March 2004, No. 35, page 767), as
amended, shall apply to this substance,
notwithstanding clause 1(1) of Schedules 8
and 9 and clause 1 of Schedule 10

Use
restriction

S77A

No person can apply this substance for any purpose other than as a veterinary
medicine

Labelling

S77A

A person must not supply this substance to any other person unless the
substance label clearly states that access to the substance by children must be
restricted, such as “Keep out of reach of children”
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Appendix 8 Glossary of terms
Term

Definition

AChE

Acetylcholinesterase, the primary target of inhibition of the organophosphate
compounds

Acute

Adverse effect that occurs after a single exposure which usually lasts for a short time

AOEL

The acceptable operator exposure level is the internal dose of a substance that
an operator (worker) may be exposed to on a daily basis without the likelihood
of an adverse toxicological effect

Approved Handler

A person who holds a current test certificate certifying that the person has met the
requirements of Hazardous Substances and New Organisms (Personnel
Qualifications) Regulations 2001 in relation to an approved handler for one or more
hazard classifications or hazardous substances

ARfD

Acute reference dose: an estimate of a substance in food or drinking water expressed on
a body weight basis that can be ingested over a short period of time usually during one
meal or one day, without any appreciable health risk to the consumer on the basis of the
data available. The value is derived from data obtained from feeding studies on
laboratory animals

Benefit

The value of a positive effect expressed either in monetary or non-monetary terms

Biocide

A substance that is solely designed for biocidal action as defined in Schedule 6 (1) of
the Hazardous Substances (Minimum Degrees of Hazard) Regulations 2001

BMD

Benchmark Dose: A dose that produces a predetermined change in response rate
of an adverse effect (called the benchmark response or BMR) compared to
background

BMDL

A statistical lower confidence limit on the Benchmark Dose

Chronic

Adverse effect that occurs after a repeated exposure and which usually is long
lasting and recurring

Cost

The value of an adverse effect expressed either in monetary or non-monetary terms

DT50

Period required for 50% dissipation of a substance

Endpoint

Toxicological or ecotoxicological value used in the risk assessment

Exposure

Human or environmental organism contact with a substance

HSNO

The Hazardous Substances and New Organisms Act 1996

Kow

Partition coefficient between n-octanol and water. Measures the difference in solubility
of a substance in water or alcohol reflecting its tendency to bind to organic material
and particulates rather than stay dissolved in water

LC50

The median lethal concentration, being a statistically derived single concentration of
a substance that can be expected to cause death in 50% of animals
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Term

Definition

LD50

The median lethal dose, being a statistically derived single dose of a substance that
can be expected to cause death in 50% of animals

Likelihood

The probability of an effect occurring

LOAEL

Lowest Observable Adverse Effect Level

LOC

The Level of Concern is a point above which there is a risk of an adverse effect
occurring. For this reassessment the LOC is equivalent to a risk quotient of 1

LOEL

Lowest Observable Effect Level

Magnitude

Expected level of effect

Mesocosm

An experimental tool that brings a small part of the natural environment under
controlled conditions. Mesocosms can be used to evaluate how organisms or
communities might react to environmental change

NOAEL

No Observed Adverse Effect Level

NOEC

No Observed Effect Concentration

PEC

Predicted Environmental Concentration - the calculated value of a chemical in
the environment based on exposure models

Phase-out period

A period of time following a decision to revoke an approval that must elapse before
the revocation comes into force. This allows time to accommodate the revocation,
including disposal of existing stock

PNEC

Predicted Non Effective Concentration - the calculated concentration of a chemical
that could be safely present in the environment, with no species being affected

PPE

Personal Protective Equipment, including any item of equipment used to protect a
person from hazards e.g. safety helmet, goggles, gloves, boots, respirator

REI

Restricted Entry Interval - the time which must elapse after application of a substance
before entry into the treated area is permitted without use of PPE or RPE

RPE

Respiratory Protective Equipment (a type of PPE)

Risk

The combination of the magnitude of an adverse effect and the probability of
its occurrence

RQ

Risk Quotient - the ratio of predicted exposure concentration to predicted no
effect concentration

SDS

Safety Data Sheet

VICH

Refers to a trilateral (EU-Japan-USA) programme with the objective of
harmonising the technical requirements for veterinary medicine registration

