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FOREWORD

The National Registration Authority for Agricultural and Veterinary Chemicals (NRA) is an
independent statutory authority with responsibility for the regulation of agricultural and
veterinary chemicals.

The NRA’s Existing Chemicals Review Program (ECRP) systematically examines
agricultural and veterinary chemicals registered in the past to determine whether they
continue to meet current standards for registration. Chemicals for review are chosen
according to pre-determined, publicly available selection criteria. Public participation is a key
aspect of this program.

In undertaking reviews, the NRA works in close cooperation with advisory agencies
including the Department of Health and Family Services (Chemicals and Non-Prescription
Drug Branch), Environment Australia (Risk Assessment and Policy Section), National
Occupational Health and Safety Council (Chemical Assessment Division) and State
Departments of Agriculture.

The NRA has a policy of encouraging openness and transparency in its activities and
community involvement in decision-making. The publication of evaluation documents for all
ECRP reviews is a part of that process.

The NRA also makes these reports available to the regulatory agencies of other countries as
part of bilateral agreements or as part of the OECD ad hoc exchange program. Under this
program it is proposed that countries receiving these reports will not utilise them for
registration purposes unless they are also provided with the raw data from the relevant
applicant.

This report covers the review of fenitrothion that has been conducted by the NRA and its
advisory agencies. The review’s findings are based on information collected from a variety of
sources, including data packages and information submitted by registrants, information
submitted by members of the public, questionnaires sent to key user/industry groups and
government organisations, and literature searches.

The information and technical data required by the NRA to review the safety of both new and
existing chemical products must be derived according to accepted scientific principles, as
must the methods of assessment undertaken. Details of required data are outlined in various
NRA publications.

The full review report on fenitrothion, containing assessments completed by the NRA and its
advisory agencies, is also available. It can be viewed free of charge in the NRA Library, on
the NRA website http://www.affa.gov.au/nra/welcome.html or obtained by completing the
order form in the back of this book.

Other publications explaining the NRA’s requirements for registration can also be purchased
or obtained by contacting the NRA. Among these are: Ag Requirements Series; and the Vet
Requirements Series.
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SUMMARY

Introduction

The NRA released the draft fenitrothion review report for public comment in February 1999.
The draft review report was placed on the NRA Website and printed copies were available on
request. This report incorporated the approach to public consultation where the emphasis was
on identifying concerns and data gaps flowing from the review of fenitrothion. The public
comments phase lasted two months.

A good response from the public was received and these have been considered by the NRA.
A summary describing the main issues raised during the public comments phase and the NRA
response to those issues is at Attachment 3.

As foreshadowed in the draft report, the NRA now proposes to implement a series of interim
regulatory measures to mitigate potential occupational exposure and environmental risks, and
to fill the data gaps that have been identified.

Some of the Interim Review Recommendations require the development of additional data.
Where appropriate these data will be eligible for data protection in accordance with Part 3 of
the Agvet Code. Those submitting data must provide appropriate protocols/study designs for
generating the data by 1 April 2000.

The review of organophosphates (OPs) during the first and second cycle of the ECRP have
raised some general scientific issues relating to OPs that need further resolution. Implications
to other OPs either currently  under review or still to be reviewed need to be consistent across
the whole class of OPs.  Therefore, some of the requested data may undergo some fine tuning
prior to finalisation.

Uses

Fenitrothion has several strategic uses. The chemical is used to protect stored cereal grains
and to disinfest grain storage equipment and structures. An ultra low volume (ULV)
formulation of fenitrothion is used to control nymphal bands and adult swarms of plague
locusts by the Australian Plague Locust Commission (APLC), and as a spring/summer
application in a broad range of crops to control insect pests, primarily locusts and
grasshoppers. Two other uses are the control of lesser mealworm (litter beetle, darkling
beetle or black beetle) infestations in broiler sheds and for the control of two Tasmanian
pests of pasture: corbie (Oncopera intricata Walker), and a species of pasture cockchafer
(Aphodium pseudotasmaniae Given), together with other more widely distributed species.
Fenitrothion is also used to control sitona weevils in lucerne.

Toxicology and Public Health

The toxicological database consists of toxicity tests (eg oral ingestion) conducted using
animals and human volunteers and also included reports of accidental, occupational and
deliberate human exposure. These studies revealed that although the fenitrothion chemical
structure is very similar to parathion-methyl (which is different from fenitrothion by the
presence of a methyl group in position three of the phenyl ring), it has a markedly reduced
intrinsic toxicity (100-fold) to mammals. It has been claimed in some published reports that
fenitrothion has comparable efficacy with parathion-methyl despite its lower acute
mammalian toxicity, with the development of fenitrothion being prompted by a desire to
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identify a pesticide with reduced acute toxicity in mammals relative to parathion-methyl, yet
maintaining comparable efficacy.

Like other organophosphate pesticides, fenitrothion acts by inhibiting the activity of an
enzyme [acetylcholinesterase (ChE)] important in the conduction of nerve impulses to other
nerves and muscles. This action accounts for its insecticidal activity as well as the human
hazard associated with exposure. There is an effective antidotal treatment for the immediate
poisoning effects of fenitrothion. However, there are concerns arising from the potential of
fenitrothion to cause ‘Intermediate syndrome’.

Intermediate syndrome occurs after high level acute exposure to fenitrothion. The initial
symptoms of organophosphate poisoning are treated successfully, but in a few, relatively
infrequent cases the patient may suffer a relapse and can only be treated symptomatically.
However, records show that symptoms do self resolve. This condition is characterised by
delayed onset (24-96 h) of muscular weakness affecting neck, limbs and breathing. Not all
organophosphates are associated with Intermediate syndrome even though they are all said to
have the same mode of action (inhibiting the enzyme acetylcholinesterase). There is still
clinical debate about whether the symptoms displayed from acute exposure to fenitrothion are
indicative of true Intermediate syndrome.

Fenitrothion does not interact with genetic material, and long-term cancer studies in animals
provided no evidence that fenitrothion would be likely to cause cancer in humans. Similarly,
fenitrothion exposure had no adverse effects on reproduction or development of the fetus in
experimental animals.

In Australia, fenitrothion only occurs in one minor product (household use) as an outdoor
fogger in Western Australia. Therefore, the most likely route of exposure to fenitrothion for
the general public is via residues in food arising from agricultural use. The Australian Market
Basket Survey estimates the daily intake of a range of pesticides based on average food
consumption. In the 1994 survey, the average intake of fenitrothion in the groups studied was
5.5% of the Acceptable Daily Intake (ADI), while the lowest exposure was seen in adults,
with an intake of 3.3% of the ADI. The ADI is derived from toxicological data obtained from
studies of life-time dietary administration of the chemical to laboratory animals. An
appropriate safety factor is applied to account for the extrapolation to humans. The current
ADI is 0.003 mg/kg bw day and the recommendation is to change it to 0.002 mg/kg bw day.

Occupational Health and Safety

The occupational health and safety assessment was conducted using information obtained
from regular users of fenitrothion products, field visits, published literature and predictive
exposure modelling to estimate the risk to workers currently using fenitrothion. Fenitrothion
is of moderate acute oral and dermal toxicity and low inhalational toxicity. It is not a skin or
eye irritant in rabbits nor a skin sensitiser in guinea pigs, however, fenitrothion is absorbed
through the skin of experimental animals. Therefore, the potential routes of occupational
exposure to fenitrothion are likely to be dermal and inhalational due to inhalation of spray
mists particularly during mister applications. The main health effect of fenitrothion exposure
is inhibition of cholinesterase (ChE) activity. Animal and human volunteer studies for
neuropathic changes were inconclusive as to the effects of fenitrothion exposure in workers.

No measured worker exposure studies were submitted and studies from scientific literature
were not designed to measure fenitrothion exposure and could not be used to estimate
exposure margins or risk. In addition, none of the studies were relevant to the current
Australian use patterns.  The UK Predictive Operator Exposure Model (POEM) was used to
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estimate mixer/loader and applicator exposure to the emulsifiable concentrate formulation of
fenitrothion during boom spraying of pastures. No other use patterns had exposures estimated
and are not included in the model. A qualitative risk assessment was conducted for these use
patterns in the absence of measured exposure data.

Based on the information currently available, the health risk to workers was potentially high
but unquantifiable for certain uses of fenitrothion products. When worker exposure was
estimated using the UK POEM for boom spraying of pastures, the risk was assessed as being
very high, irrespective of the use of closed mixing/loading systems, closed cabs and/or
protective clothing (where applicable). However, it should be noted that a conservative
NOEL was used based on the assumption that fenitrothion may cause intermediate syndrome
following ingestion of the chemical, and that the level of exposure for this chemical may have
been overestimated. The science on which this assumption has been based is unresolved and
further investigation will be required before this assumption can be resolved. Therefore, some
of the requested data may need to undergo some fine tuning prior to finalisation.

Based on a qualitative assessment, the OHS report determined that existing control methods
are sufficient during aerial application of fenitrothion products to maintain worker exposure
and risk within acceptable levels. Where risks to workers using fenitrothion products could
not be quantified, risk mitigation methods have been proposed. Additional data will be
required to allow a thorough assessment of the health risks to workers to determine the
viability of the continued use of fenitrothion in various situations. (These data are listed as
part of the data requirements in Table 7.1).

Environmental Impact

The main concerns arising from the environmental assessment are that fenitrothion has high
acute toxicity to birds and aquatic invertebrates. Laboratory testing and field  observations
indicate that some bird species are likely to suffer acute impact within sprayed areas.
Calculations indicate that levels of fenitrothion toxic to some invertebrate species may occur
in water bodies receiving runoff or drift from sprayed areas. This is of particular concern in
relation to high rate uses in southern pastures, where users are instructed to apply the
chemical just before rain.

In two overseas reviews maximum application rates were reduced to 350 g ai/ha or below.
Following a review in 1995, the maximum application rate for use in the USA was reduced to
350 g ai/ha because of concerns for birds and aquatic invertebrates and some uses have been
voluntarily withdrawn. A recent Canadian review raised the same environmental concerns
and has also resulted in agreement to restrict use, including a maximum application rate of
280 g ai/ha. Some Australian rates reach 1 kg ai/ha or more. However, The APLC and the
grains industry have been successfully trialing lower rates which have formed the basis for
altered directions for some uses for registered products in Australia.

Further information is needed to assist in determining environmental impact, particularly for
the high rate uses. The NRA has been advised that it is not possible to reduce reates for
pasture pests. Therefore, data assessing exposure has been requested and will need to be
assessed before the final outcomes can be determined.
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Residue Limits

The assessment of residues in food was largely based on overseas data.. However, sufficient
data were available to confirm five MRLS and to set a series of temporary MRLs relating to
animal feed and tissue commodities. Full MRLs are proposed for the general categories of
fruit and vegetables. The temporary MRLs are subject to a requirement that Australian
confirmatory trial data be produced by 30 September 2002. However, data for locust control
has been received that supports MRLs on meat for this use pattern only, even if no other data
to support the animal feed and tissue commodities are received.

Many of the MRLs have been set to cover use for the control of locusts in a variety of crops,
and while residues may occur, they will only occur with very low frequency eg. Australian
Plague Locust Commission (APLC) states that grapes have been sprayed for locust control
once in 15 years and that vegetables have never been sprayed by the APLC for locust control.
Similarly, Department of Agriculture Coordinators have advised that there have been no
authenticated uses of fenitrothion on fruit and vegetables for many years. Although, the
intention is to keep these uses on the label for emergency control, it is proposed to delete the
individual crop MRLs for fruit and vegetables and replace them with full general fruit and
vegetable MRLs to cover any emergency use situations which may arise from time to time.
Emergency uses would not require any further residue evaluation and with no changes
required to the proposed MRLs.

Confidence in the use of fenitrothion to control plague locusts, particularly when stock is in
the area, has been supported by studies conducted by NSW Agriculture and the APLC. These
studies have shown that even when stock are oversprayed by fenitrothion, a 14 day withhold
from slaughter period is adequate to ensure animal commodity MRLs are not exceeded.

Interim regime for use of fenitrothion

The data and modelling information that has been assessed by the NRA shows that concerns
associated with worker and environmental safety related to some of the existing use patterns
of fenitrothion need to be addressed. Risk has been assessed as high for both avian and
aquatic species, from either spraydrift or run-off into aquatic areas, where the rates exceed
350 g ai/ha and buffer zones are inadequate. At these rates worker exposure is also assessed
as high where the chemical is applied from the ground (eg by boom spray). Therefore, the
risk to both workers and the environment is considered high enough to require restrictions to
some use patterns while data are being generated and assessed.  Public comments obtained on
the draft review report indicated that, in general, the NRA’s proposed regulatory approach to
filling the identified data gaps and implementing risk mitigation methods is supported.

The NRA now proposes to implement a series of interim regulatory measures to mitigate
risks, particularly in relation to occupational exposure and environmental impact and to fill
the data gaps that have been identified.

Interim restrictions and data requirements

To mitigate potential risks to workers or the environment while data is generated, a use
regime with the following elements is proposed:

• certain uses would be restricted to the use patterns as detailed in section 7.4;

• buffer zones would be introduced to protect water bodies for aerial and ground
applications;
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• the amounts of chemical handled by the users would be minimised by reducing application
rates and frequency of use;

• product labels would be strengthened to include appropriate warnings;

• uses not mentioned in section 7.4 will remain unchanged until data relating to those use
patterns has been received and evaluated.

At the end of the period required to generate the necessary data, (3 years) the NRA will
revisit the use of fenitrothion, assessing both the data provided to fill the identified data gaps
and the effectiveness of the proposed changes in specific use practices in mitigating risk to
users and the environment.

Any consideration of the continued use of fenitrothion will include the provision of the
required data and successful implementation of the new use regime. It should be emphasised
that even with the provision of data, the long term use of fenitrothion may not be sustainable
if the data demonstrates unacceptable OHS, environmental or other risks.

The effectiveness of implementing the changes proposed in reducing these risks will also be a
significant factor in decisions regarding any long-term use of fenitrothion. This approach is
outlined in section 7 of this report, with the suggested roles of the NRA and other stakeholder
groups being identified.

PLEASE NOTE:
Full details of the interim use regime are presented in Section 7 of this report.
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1. INTRODUCTION

The National Registration Authority for Agricultural and Veterinary Chemicals (NRA) has
reviewed the active ingredient fenitrothion, all products containing fenitrothion and
associated labels.

The purpose of this document is to provide a summary of the data evaluated and of the
regulatory decisions reached, as a result of the review of fenitrothion.

1.1 Regulatory Information

Initiating a review

The NRA has statutory powers to reconsider the approval of active constituents, the
registration of chemical products or the approval of labels for containers at any time. The
basis for a reconsideration is whether the NRA is satisfied that the requirements prescribed
by the regulations for continued approval are being met. These requirements are that the use
of an active constituent or product, in accordance with the recommendations for its use:

• would not be an undue hazard to the safety of people exposed to its handling or people
using anything containing its residues;

• would not be likely to have an effect that is harmful to human beings;
• would not be likely to have an unintended effect that is harmful to animals, plants or

things or to the environment; and
• would no unduly prejudice trade or commerce between Australia and places outside

Australia.

Obligations to submit data and other information on chemicals under review

On initiating a review, the NRA has to notify relevant approval holders and registrants of the
matters it intends to reconsider and its reasons for doing so, and to invite them to make
written  submissions on those matters. These parties are also requested to submit all existing
information and data (regardless of its age or confidentiality) on the chemical under review.
The NRA also notifies the community of the review through national and local newspapers,
inviting them to make submissions.

In addition to inviting public submissions, the NRA may consult with persons, organisations
or government agencies with relevant knowledge or interests for the purposes of obtaining
information or advice relating to the review.

Once a review is under way, the NRA may request additional information from approval
holders and registrants. If such a request is denied, the NRA may suspend or cancel the
relevant approval or registration.

Outcomes of review

There are three possible outcomes to an ECRP review:

1. The NRA is satisfied that the chemical under review continues to meet the prescribed
requirements for the initial approval or registration and confirms the approval or
registration.
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2. The NRA is satisfied that the conditions to which the approval or registration is currently
subject can be varied in such a way that the requirements for continued approval or
registration will be complied with and varied the conditions of approval or registration.

 
3. The NRA is not satisfied that the conditions continue to be met and suspends or cancels

the approval or registration.

The NRA must notify the approval holders, registrants and the community of the outcomes of
these reviews.

1.2 Protected Information

The NRA maintains a protected information program. The objectives of this program are:

• to grant protection to providers of certain information relating to agricultural and
veterinary chemicals to provide an incentive for the development of products and data
applicable to Australian or local conditions;

• to encourage the availability of overseas products and data; and
• to provide reciprocal protection for Australian products and data under overseas’ data

protection systems.

In general, the NRA designates information as ‘protected information’ for a ‘protection
period’ of two to seven years if the information:

• is requested by the NRA for the purposes of reviewing a product;
• is relevant to the scope of the review; and
• relates to the interaction between the product and the environment of living organisms or

naturally occurring populations in ecosystems, including human beings.

If the NRA proposes to use the same information to determine whether to register, or
continue registration, of another chemical product, the NRA must not use the information
until the parties come to an agreement as to the terms for compensation, unless the protection
period has expired or the NRA is satisfied that it is in the public interest to use the
information.

1.3 Reasons for the Fenitrothion Review

Fenitrothion was selected for review by the NRA Board after scoring highly against the
agreed selection criteria for public health, occupational health and safety, and environment.
In summary, the concerns over the chemical were:

• high avian and aquatic invertebrate toxicity
• worker exposure scenarios
• resistance in insect pests of stored products
• no MRLs for some registered uses
• human ocular effects
• moderate potential acute toxicity risk and high potential chronic risk

Whilst the selection process ranked fenitrothion highly due to certain issues, the review was
not confined only to those issues, but covered all aspects of the conditions of registration and
approval of fenitrothion.
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1.4 Consultation Activities

In response to the widely publicised call for submissions on the review of fenitrothion, the
NRA received 12 submissions including several very detailed submissions. A short summary
of the main issues is stated below. A more detailed summary can be found in Attachment 2 at
the end of the report.

Strong support was provided for the retention of fenitrothion. It is claimed to have an
important role in locust control, grain storage, pasture management and poultry farming. In
other industries it is considered a valuable tool for Integrated Pest Management (IPM)
programs. However, fenitrothion is considered by one respondent to be a threat to aquatic life
and stronger controls around waterways were proposed.

Responses from growers

In general, strong support was provided for the retention of fenitrothion, especially in certain
areas of agriculture. The role of fenitrothion in resistance management was emphasised.
Although resistance is increasing, fenitrothion is still considered a valuable tool for
management of most insect pests in stored grain. There does not appear to be evidence of
resistance to fenitrothion by the plague locust.

Growers are aware of alternatives to fenitrothion but pointed out that many of these are either
being phased out, or have other usage associated problems eg. Chlorpyrifos-methyl cannot be
used on malting barley because it inhibits yeast fermentation. Several alternatives required
sealed storage systems that are not available at many storage facilities, for example farm
storage.

Responses from the community

Comments from the community focused on generalised symptoms of organophosphate
poisoning and the concern that the effects of chronic exposure may not be recognised by
workers and their general practitioners.

Responses from Environmental Organisations

Comments were made on the environmental effects of fenitrothion and focused on the
environmental toxicity of organophosphates in general. More specific comments were also
made on the negative effects of fenitrothion on birds, bees and aquatic organisms.

1.5 Chemical and Product Details

History of Registration

Fenitrothion is a broad spectrum organophosphate pesticide that has been registered for use
in Australia for nearly 30 years. It was produced by Bayer AG and Sumitomo Chemical Co in
1959. The two TGAC’s for fenitrothion currently approved in Australia are manufactured by
Sumitomo Chemical Co., Oita, Japan.

In Australia, 12 companies manufacture 19 registered products and 2 TGAC’s (a full listing
is available at Attachment 1). It is formulated mainly as either emulsifiable concentrates,
ultra-low volume concentrates, powders, granules, dusts and oil-based sprays.
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Use Pattern

Fenitrothion is non-systemic organophosphorous insecticide with contact and stomach action.
Fenitrothion is a cholinesterase inhibitor. It is used in agriculture to control insects on rice,
cereals, fruits, vegetables, stored grain and in poultry houses. It is also used to control insects
in pastures and as a public health insecticide for control of household insects (fly, mosquito
and cockroach); and for control of locusts.

The currently registered labels for a typical product containing fenitrothion have
recommendations for use in the following situations:

Grain storage facilities and equipment Storage areas for hides and skins
Insects infesting hides and skins Lucerne
Insects in storage areas Hides and skins
Broiler poultry house litter, walls, roof and
feed sheds

Pasture & forage crops including lucerne and
grazing sorghum

Stored cereal grains (except seed sorghum) Flying and crawling insects in outdoor living areas
Grain storage bins, headers, grain
elevators, and grain handling machinery

Stored cereal (uninfested wheat, barley, oats, rice,
sorghum and millet)

Pastures, pasture seed crops including
grazing sorghum and lucerne, soybeans,
also apples, cabbages, cherries, grapes,
lettuce, tomatoes

Pastures and cereal crops

However, an examination of completed performance questionnaires for fenitrothion indicates
that actual use of this chemical is confined to a comparatively narrow use spectrum. Typical
uses identified are:
• protection of stored cereal grains and grain storage equipment and structures against

insect attack;
• fenitrothion in an ultra low volume (ULV) formulation, is the chemical of choice for

control of nymphal bands and adult swarms of plague locusts by the APLC;
• control of grasshoppers and other locust pests in various situations eg. wingless

grasshoppers in orchards
• control of lesser mealworm (litter beetle, darkling beetle or black beetle) infestations in

broiler sheds;
• control of two uniquely Tasmanian pests of pasture: corbie (Oncopera intricata Walker),

and a species of pasture cockchafer (Aphodium pseudotasmaniae Given), together with
other more widely distributed species.

Application Methods

Application methods vary depending on the situation where it is applied. A coarse spray is
used on grain, post-harvest. Fenitrothion is also used for machinery and empty grain storage
areas and is applied using knapsack or other portable spraying equipment with spray directed
at infestations or places of potential infestations.

The APLC only uses ULV formulations for aerial spraying for locust control. Other
government agencies may control locusts aerially using ULV formulations, and also do some
ground control. Individual landowners control locusts in crops generally by using misters
mounted on four wheel drive utilities which blow the mist up to 100 metres into the crops. In
pastures, infestations are targeted and small area spraying techniques such as hand held boom
sprays, knapsack sprayers, or small boomsprayers mounted on All Terrain Vehicles (ATVs)
are used. In poultry sheds hand held wands, boomsprayers and orchard sprayers are used to
cover walls and floors, while hand held wands appear to be used for hides and skins.
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All registered uses are applied at label application rates except for the APLC’s use on locusts
where they have trialed lower application rates reduced from 325 – 420 ml/ha to 210 – 300
ml/ha. Treatment frequency is dependent on insect pressure. Stored cereal grain is usually
treated once unless the grain is to be stored over several seasons and the application rates
vary from 600 ml/100 L water for 3 months storage up to 1.2 L/100 L for 3 to 6 months.
Grain storage facilities are treated quarterly at application rates of 1 L/100 L water as are
poultry house treatments. In general, poultry houses are treated twice 4-6 days apart before
new chickens are introduced. Uses on pastures are applied approximately once a year at
application rates from 375 ml/ha up to 1.3 L/ha with the rate dependent on the pest to be
controlled.

Formulation

Fenitrothion TGAC is imported from Japan and is formulated overseas into dusts,
emulsifiable concentrates, flowables, fogging concentrates, granules, ULVs, oil-based liquid
sprays and wettable powders.

Packaging

Fenitrothion products come in a large range of packsizes as follows:
300 ml, 500 ml, 600 ml, 1 L, 2 L, 2.4 L, 5 L, 20 L, 25 L, 200 L – emulsifiable concentrates or
liquid/liquid concentrates.
5 kg and 15 kg as powder formulations
6 kg – pressurised gas
400 g – aerosol
100 kg and 250 kg – ULV

1.6 Overseas Regulatory Status

Fenitrothion is registered in many countries including those listed in the following table.  To
date, no information suggests that action has been taken in any country to ban this chemical.

However, it is noted that the US EPA’s RED Facts Sheet lists only ornamental (including
trees) and public health applications for fenitrothion and records that no food or feed uses are
registered.

Austria Indonesia
Belgium Ireland
China Italy
Denmark Japan
Finland Spain
France The Netherlands
Greece United Kingdom
India United States

Trade names for registered products containing fenitrothion in overseas countries include
Accothion, Cyfen, Cytel, Dicofen, Fenstan, Folithion, Kaleit, Mep, Metathion, Micrommite,
Novathion, Nuvanol, Pestroy, Sumanone, Sumithion and Verthion.

In some countries, for example Japan, it appears to be extensively used as an
alternative/replacement for parathion.
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2. CHEMISTRY ASSESSMENT

2.1 Chemical identity

Common name: fenitrothion

IUPAC: O,O-dimethyl O-(4-nitro-m-tolyl) phosphorothioate

CA: O,O-dimethyl O-(3-methyl-4-nitrophenyl)
phosphorothioate

CAS Registry number: 122-14-5

Structural Formula:
O

P

O

S

O

NO2
fenitrothion

Purity: Fenitrothion content: not less than 930 g/kg
S-methyl fenitrothion:  10 g/kg maximum

Microcontaminants: The maximum limits for toxic impurities contained in
appendix L of the SUSDP (No. 9, October 1994) are: S-
methyl fenitrothion is 10 g/kg maximum and fenitrooxon
is 100 mg/kg.

Fenitrothion TGAC from the approved source comply
with the FAO specifications in respect of fenitrothion
content and with appendix L limits for S-methyl
fenitrothion and fenitrooxon.

Other toxic impurities (N-nitrosamines, halogenated
dibenzo-p-dioxins or halogenated dibenzofurans and
PCBs etc) are not expected in fenitrothion TGAC due to
raw materials and synthetic chemistry used.

Empirical formula: C9H12NO5PS

Molecular weight: 277.25

2.2 Chemistry Aspects

The chemistry aspects (manufacturing process, quality control procedures, specifications
applied to the active ingredient, batch analysis results and analytical methods) of fenitrothion
TGAC were evaluated previously and found acceptable.
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3 AGRICULTURAL ASSESSMENT

3.1 Efficacy

In order to ascertain whether fenitrothion complies with contemporary assessment standards
for efficacy, the NRA decided to survey groups in the community who supply, provide
technical advice on the use of, or use this chemical.  Performance questionnaires were
therefore designed for large and small scale users of the chemicals, commodity organisations,
State departments of agriculture and the chemical industry.

Fenitrothion is considered an important chemical for insect control in a number of key areas
of Australian agriculture and all sectors surveyed stated that it still gave acceptable levels of
efficacy when used as directed.

In addition, it is clear that modifications to use patterns have been successfully developed by
major users of fenitrothion such as the grains industry, the APLC and the DPIF in Tasmania
while preserving the current level of efficacy.  It is clear also that some of the uses
recommended on labels could be removed since there is apparently no actual use of
fenitrothion in those situations.  In particular, use in horticultural crops, especially of the
ULV formulation, could be deleted from labels since the crops are rarely, if ever, over-
sprayed for locust control.  State agricultural authorities and industry organisations are not
aware of any aerial use of fenitrothion in horticulture.

3.1.1 Grain Storage

One of the main applications of fenitrothion is in the control of insect pests of stored grain
and associated equipment and structures.  It is one of the few organophosphate chemicals that
is registered for control of insects in this situation and is used in rotation with other chemicals
in a resistance management strategy by the grain handling industry.  It is also the only
protectant (as opposed to fumigant etc.) chemical approved by the industry for use in malting
barley because it does not cause tainting of beer or interfere with fermentation processes.

Although fenitrothion is not commonly used in rice storage advice from the Ricegrowers
Cooperative Ltd (RCL) was that there was a need to retain this use. Over the past 10 years the
RCL have developed an integrated approach to pest control (post harvest) that has reduced
the use of insecticides. Although there is no recent use of fenitrothion application to either
paddy (husked), brown, or polished rice, it is felt that periodically the Co-operative may need
to treat batches of carry over paddy (paddy remaining in storage from a prior year) with
fenitrothion. However, it is expected that this use will remain on a small scale.

Although there is resistance to fenitrothion in some species of grain insect pests, this
resistance can be overcome by using other chemicals which target the resistant species in
combination with fenitrothion.  Bioresmethrin is one such chemical which is used in this
way.  The insect growth regulator, methoprene, can also be used.

The grain industry is export oriented and has been highly conscious of the necessity to market
grain which complies with the residue requirements of importing countries.  It has therefore
instituted its own pattern of use which results in effective control of the respective pests but
results in minimal residues in produce.
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3.1.2 Locust Control

The second major application of fenitrothion is its use for control of locusts in Australia,
particularly through the APLC which is responsible for this activity in areas of Queensland,
NSW, Victoria and South Australia.  It has been used for this purpose since the early 1970’s
when the APLC was formed.  It is also used for this purpose in Western Australia and in
areas of member States not covered by the APLC.  Use patterns employed for locust control
by other government land protection agencies reflect those used by the APLC.

Usage of fenitrothion for this purpose varies from season to season and in some years no
control at all is required.  However, the amount of fenitrothion utilised by APLC is usually of
the order of 60 - 80 tonnes per year, with a peak of approximately 130 tonnes being used in
1992-93 and none at all being used in 1982-83, 1988-89 and 1994-95.  Amounts used by
State land protection agencies and landholders are significantly higher than those used by
APLC. State authorities use fenitrothion to control locusts and grasshoppers eg: In WA
fenitrothion is used for the control of plague locusts in cropping areas during major outbreaks
or plagues. Fenitrothion is used infrequently and only one application is made in an area
during an outbreak.

The APLC has maintained a follow-up of all its control operations to assess the
environmental effects and efficacy of the chemical.  It has found that as well as continuing to
be highly effective, fenitrothion has fewer environmental consequences when used than could
be expected from use of other pesticides.  In this regard, the APLC has trialed a number of
alternatives such as chlorpyrifos, maldison, lindane, carbaryl, a combination of fenitrothion
and esfenvalerate and deltamethrin.  The combination of residual activity, efficacy and safety
to non-target species exhibited by fenitrothion continues to be superior to the chemicals
tested to date.  Fenitrothion has also proved to be more economical than other insecticides.
The APLC has also been able to establish a reduced rate of use which is efficacious in most
circumstances.  Higher rates may still be required for use in difficult situations such as tall,
dense vegetation.

Grasshopper control is also an important area of use of fenitrothion. In particular, wingless
grasshoppers which need to be controlled in crops such as orchards and vineyards. In these
situations the vegetation around the base of and along the rows of trees or on the perimeter of
vineyards is treated. In vines a baiting program is preferred rather than actual spraying of
vines. However, once grasshoppers are past a certain development stage baiting is no longer
effective and ground spray application is necessary. The practice is then to spray non-bearing
vines. If vines bearing fruit have to be sprayed the fruit is discarded. This means of control is
very regional and irregular ie once in five years.

3.1.3 Other

Advice from the Tasmanian Department of Primary Industries and Fisheries is that
fenitrothion is a strategic chemical for use in all of Tasmania’s pastures.  Tasmania has two
unique pasture pests, as well as those common to other Australian States, which threaten
Tasmania’s pastoral industries.  Attempts have been made to establish a program that is less
reliant on chemicals and uses different chemicals.  However, these have only been partially
successful, and use of fenitrothion remains valuable for preservation of Tasmania’s pastures.

Fenitrothion is also the major chemical used for control of lesser mealworm in poultry litter.
This use has been nominated as necessary by a number of States.
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3.2 Trade

There does not appear to be any overseas regulatory activity in relation to fenitrothion which
could cause difficulties with overseas trade in produce treated with or containing legal
residues of the chemical.

In addition, although there are some incompatibilities between Australian maximum residue
limits and those of some trading partners, the respective industry bodies have introduced
appropriate self-regulation.  It is noted in this context that there are no food or animal feed
uses approved for fenitrothion in the USA and consequently no tolerances for these uses.

3.2.1 Grain Storage

The grains trade is a major area of Australia’s trade with other countries, which may be
affected if there were any change to the current conditions under which fenitrothion is
available to agricultural industries in Australia. This trade could be affected both by losses of
commodities if the chemical were not available and also by residues arising from use of the
chemical for the protection of stored grain, grain storage facilities and equipment from grain
storage insect pests.

It is clear from the Grains Council submission, as well as the results of both the National
Residue Survey and the Market Basket Survey, that residues of fenitrothion in grain and other
associated products such as wheat bran and wheat germ are well below Australian maximum
residue limits. These products comply with the stringent limits imposed by some other
countries which demand residue free or very low residue produce.  This situation may be
directly attributed to self imposed residue standards, use patterns and management options
adopted by the grains industry.  These changes in the industry have resulted in a steady
decline in the use of fenitrothion and other protectant insecticides in grain storage. In the
1996-97 crop year, information from the Australian Wheat Board indicated that the quantity
of wheat estimated to be treated with grain protectants on a State by State basis varied from
0% to 54.3%.

Fenitrothion plays a significant role in Australia’s grain industry in relation to the protection
of grain and the treatment of equipment and structures. Of particular importance is the
protection of stored grain in non-sealed central storages and on-farm storages, and the
protection of malting barley.  Fenitrothion is also an integral part of resistance management
strategies where it is included as part of the chemical rotation.

3.2.2 Horticultural Use

Although the labels of fenitrothion products provide directions for control of locusts and
wingless grasshopper for several other crops with significant export markets, it is not usual
for the produce from these crops to be sprayed.  For example, information from the APLC
indicates that orchards are not oversprayed for locust control.  Control is accomplished by
spraying the verges of orchards and the ground vegetation within the orchards.  Similarly,
although fenitrothion is registered for locust/wingless grasshopper control in vineyards, the
use pattern employed usually involves spraying or baiting locusts in the surrounds of the
vineyards before they reach the vines, to prevent damage.  Some overspraying of young vines
may occur but there is no spraying of fruit.  Neither industry sources nor State agricultural
authorities are aware of any aerial use of fenitrothion in grape production.
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3.2.3 Other

Other uses such as the control of hide beetle in skins and hides and the control of litter beetle
in poultry houses have little or no effect on Australia’s trade with other countries.  It is worth
noting however, that although only 1.4% of Australia’s current production of poultry meat
(worth $11 million) is exported, the industry is seeking to expand.  Of particular significance
are processed products for the Asian market.

3.3 Residues

Fenitrothion uses which required residues assessment include post-harvest storage treatment
of cereal grains, broadacre crop use to control locusts and grasshoppers, sitona weevil in
lucerne, winter application on pasture pests and structural applications such as poultry
housing. Appropriate data were provided for plague locust use in pastures situations
(including overspray of grazing animals) and for post-harvest treatment of cereals. The
findings from these data are summarised below. Broadacre crop use and housing treatments
were not supported with Australian residues data.

In many crop situations, existing Australian MRLs had been adopted from CODEX with little
or no supporting Australian data. Hence in consideration of current registration standards,
registered use patterns were not supported by appropriate residues data. Such crops included
apples, cabbages, cherries, grapes, lettuce, soya beans, sugar cane, tomatoes and tree nuts.
MRLs for commodities such as cocoa beans and tea were directly adopted from CODEX
without registered label uses. In addition to the specific commodity entries, general fruits and
vegetables MRLs also exist for locust control in broadacre situations.

3.3.1 Locust control

In an NRA permit issued to the APLC, a 14 days withhold from slaughter period was
recommended for grazing cattle which may be oversprayed during locust control. Data from a
residues study conducted by APLC and NSW Agriculture confirmed that the 14 days
withhold from slaughter period was an adequate period to allow fenitrothion residues in
animal tissues including fat to comply with the existing animal commodity MRLs. A pasture
decline study confirmed that a 7 days grazing withholding period was also acceptable. The
rate used in the trial was the maximum label rate recommended for control of Australian
plague locust; however, half the rate is currently used by the APLC.

3.3.2 Post-harvest Storage Treatment

Data were provided to show that the existing MRL of 10 mg/kg for cereal grains is
appropriate for post-harvest storage treatments using fenitrothion. Residues in processed
commodities such as wheat bran and germ were also found to be below the existing MRLs
for those commodities. In published Australian studies, it was found that post-harvest
treatment of paddy rice could result in high residues in rice bran. Fenitrothion residues in rice
bran were found to concentrate by a factor of 7 (in relation to paddy rice) regardless of
application rate or storage period. As data for rice, including processed commodities, had not
been provided, it is recommended that further information be sought in relation to industry
management practices for storage treatments in rice. This would be with a view to
determining the magnitude of residues in processed commodities.

3.3.3 Broadacre Uses On Cereals And Pastures

Minimal residues data were provided in support of broadacre use of fenitrothion on cereals
and sorghum. Rates of up to 768 g ai/ha are specified for sorghum on registered labels, with a
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14 day re-treatment interval and a 14 day withholding period. Minimal data for treatment at
508 g ai/ha showed that residues in sorghum grain were within the cereals MRL of 10 mg/kg
at day three. Data for forage or fodder were not provided.

Similarly for winter application to pastures at rates up to 1300 g ai/ha, there were no
Australian data to support a 7 day withholding period or 7 day grazing restraint period.

In relation to the 14 days withholding period for harvest of cereals, (including sorghum),
there appear to be some anomalies on registered product labels. On all labels there is the 7
days withholding period for grazing and cutting for stockfood. On some labels, there is an
additional 14 days withholding period for harvest. Some clarification is required in relation to
harvest of treated cereal crops and current label rates and directions. The 7 days withhold
from grazing and cutting for stockfood remains unchanged for pastures and lucerne, but may
not be appropriate for sorthum and other cereal straw and fodder in terms of meeting the
temporary MRL of 10 mg/kg set for these feed commodities. Hence further data are required
to establish an appropriate animal feed entry for cereal fodder and forage, including sorhum.
If the data show that a 7 day withholding period for grazing and cutting for stockfood is
appropriate, then the withholding period will be changed.

Therefore in view of the data deficiencies, it is recommended that new data be generated for
forage and fodder of cereals, pastures and sorghum, at maximum label rates.

3.3.4 Animal Transfer Studies

Transfer studies in hens and lactating cattle were provided by the manufacturer. Feed levels
in the studies ranged from 10 to 100 ppm, and fenitrothion and metabolites were determined
in eggs, milk and tissues. The studies adequately covered the possible exposure levels
resulting from post-harvest treatment of cereal grains and from pastures treated during locust
control. On the basis of the data received, the existing MRLs for eggs and poultry
commodities are supported and therefore remain unamended. As there are data requirements
for forage and fodder of cereals, pastures and sorghum for treatments other than locust
control, the existing MRLs for milk, meat and edible offal will become temporary until
appropriate animal feed commodity MRLs are established. It should be noted that the
temporary status is not in relation to locust control as adequate data supporting the milk, meat
and offal MRLs were provided for locust use.

3.3.5 Other Crop Uses: Fruits and Vegetables

There are some crops for which data were not provided in support of the existing MRLs.
These are recommended to be combined into general fruit and vegetable MRLs to cover
locust control.  In many instances, MRLs for crops such as apples, cabbages, cherries, cocoa
beans, grapes, lettuce, soya beans, sugar cane, tea, tomatoes and tree nuts were adopted from
CODEX without regard for the registered Australian use pattern. For cocoa beans and tea, the
MRLs do not correspond to a registered label claim.

For locust control, it is recommended that the general fruits and vegetables MRLs remain
unamended, without the provision of supporting data. This is due to the rate for locust
treatment being lower than that for many of the specified crop uses with a reduced number of
applications.
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3.3.6 Final Conclusions

The following amendments will be made to the MRL Standard:

MRLs
The following amendments to the MRL Standard are recommended.

Table 1
Compound Food MRL
(mg/kg)
Fenitrothion
Delete:
FP 0226 Apple 0.5
VB 0041 Cabbages, Head 0.5
SB 0715 Cacao beans [cocoa beans] 0.1
FS 0013 Cherries 0.5
MO 0105 Edible offal (mammalian) *0.05

Fruits [except cherries and grapes] 0.1
FB 0269 Grapes 0.5
VL 0482 Lettuce, Head 0.5
VL 0483 Lettuce, Leaf 0.5
MM 0095 Meat [mammalian] *0.05
ML 0106 Milks [in the fat] *0.05
CM 1205 Rice, polished 0.1
VD 0541 Soya bean (dry) 0.3
GS 0659 Sugar cane 0.02
DT 1114 Tea, Green, Black 0.5
VO 0448 Tomato 0.5
TN 0085 Tree nuts 0.1

Vegetables [except cabbages, head;
lettuce, head; lettuce, leaf; soya bean
(dry); tomato] 0.1

Add:
MO 0105 Edible offal (mammalian) T*0.05

Fruits 1
MM 0095 Meat (mammalian)[in the fat] T*0.05
ML 0106 Milks [in the fat] T*0.05
CM 1206 Rice bran, unprocessed T20

Vegetables 0.5
and
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Table 4
Compound Animal Feed MRL
(mg/kg)
Delete:
AS 0161 Straw, fodder (dry) and hay of cereal T10

grains and other grass-like plants
(dry weight basis)

Add:
AL 1020 Alfalfa fodder [Lucerne] T5
AL 1021 Alfalfa forage (green) [Lucerne] T5
AS 0161 Straw, fodder (dry) and hay of cereal T10

grains and other grass-like plants

T (temporary) refers to MRLs which will expire 3 years after this review is
finalised or as determined by the NRA (see below).  Maintenance of a
temporary MRL is dependent on the registrant or person or group wishing
to retain the MRL formally undertaking to generate the requested residue
data within the allocated time frame.

The current Table 5 entry appears to be unnecessary and should also be
deleted.

Table 5
Delete:
Fenitrothion For use in seed dressings

The following MRLs were not changed but confirmed as part of the review
and remain as currently stated in the MRL standard:

Table 1
Compound Food MRL
(mg/kg)
Fenitrothion

Retain
PE 0112 Eggs 0.05
PM 0110 Poultry meat *0.05
PO 0111 Poultry, Edible offal of *0.05
GC 0080 Cereal Grain 10
CM 0654 Wheat bran, unprocessed 20
CF 1210 Wheat germ 20

* denotes that the maximum residue limit (MRL) has been set at or about the limit of
analytical quantitation

T temporary MRLs

The following withholding periods are recommended in relation to the above MRLs:

Sorghum and cereal forage and fodder 14 days
Pastures and lucerne 7 days for grazing
Locust control (aerial application) 14 days withhold from slaughter for 

oversprayed animals
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4 TOXICOLOGICAL ASSESSMENT

The extensive toxicological database for fenitrothion consists primarily of toxicity tests
conducted using animals and human volunteers, together with a number of reports of human
exposure by accidental, occupational or deliberate means.

It should be noted that toxicity tests generally use doses that are high relative to likely human
exposure. The use of a range of doses enables toxic effects to be identified so that dose levels
at which these effects are unlikely to occur can be determined. These dose levels are known
as the No-Observed-Effect-Level (NOEL) and are used to develop acceptable limits for
dietary or other exposure at which no adverse health effects in humans would be expected.

4.1 Public Health Aspects

Toxicology

Fenitrothion is an broad-spectrum organophosphate pesticide that has been registered for use
in Australia for nearly 30 years. Although chemically very similar to parathion-methyl, it has
a markedly reduced intrinsic toxicity (100-fold) to mammals. Like other organophosphate
pesticides, fenitrothion acts by inhibiting the activity of an enzyme (acetylcholinesterase)
important in the conduction of nerve impulses to other nerves and muscles. This action
accounts for its insecticidal activity as well as the human hazard associated with exposure.
The manifestation of characteristic clinical signs of poisoning observed after accidental oral
ingestion, skin contact or inhalation (breathed in) is directly related to the extent of exposure.
Thus, symptoms in approximate order of appearance are nausea, vomiting, abdominal
cramps, diarrhoea, excessive salivation, headache, vertigo (dizziness), blurred vision, ocular
(eye) pain, pinpoint pupils, breathing difficulty due to excessive secretions and
bronchoconstriction, random jerky movements, convulsions, respiratory (breathing) failure,
and death. However, if accidental poisoning does occur and medical assistance is quickly
sought, there is an effective antidote treatment for the immediate poisoning effects of
fenitrothion.

Fenitrothion is generally rapidly absorbed, metabolised and excreted by mammals. In
laboratory studies using rats, dogs and monkeys, long-term exposure to a low concentration
of fenitrothion in the diet was associated with some inhibition of cholinesterases.
Fenitrothion does not interact with genetic material, and long-term studies in animals gave no
indication that it would be likely to cause cancer in humans. Similarly, exposure to
fenitrothion had no adverse effects on reproduction or on development of the foetus.

Conclusion

Although, fenitrothion is registered in Australia for domestic outdoor control of flies and
mosquitos, the most likely exposure for the public is via residues in food. The main registered
uses of fenitrothion are as a protectant in stored grain and the control of plague locusts. It is
recommended that the potential for public exposure be reduced as much as possible, while
allowing continued use where this is considered necessary for agricultural purposes.

4.2 Kinetics and Metabolism

Fenitrothion is readily absorbed by all routes of exposure, however, the toxicity resulting
from an exposure episode varies, depending on dose and exposure route. Toxicity associated



NRA INTERIM REPORT

National Registration Authority for Agricultural and Veterinary Chemicals, Australia

Not to be used for commercial or registration purposes without prior consent of the owner of the cited information

15

with fenitrothion exposure is the result of an activation process that converts fenitrothion to
the biologically active oxon metabolite, which in turn causes the inhibition of cholinesterase
by phosphorylating the active site of the enzyme. This metabolic activation that occurs
mainly in the liver is efficient, as judged by the rapid onset of clinical signs, typically 30-60
minutes after oral ingestion. Apart from uptake of fenitrothion into the liver, some is also
concentrated in kidney and fat although there is no evidence of bioaccumulation after daily
dietary intake for six months. Inactivation (metabolism) of the oxon metabolite and the parent
compound occurs mainly in the liver and is rapid as judged by the urinary excretion of 80%
of an orally administered radiolabelled dose, in mice, rats, rabbits and dogs, within 24 h.
Fenitrothion is metabolised via two major pathways involving either O-demethylation or
cleavage of the P-O-aryl bond. An appreciable quantity of the metabolites are conjugated
with either sulfate or glucuronide to aid urinary excretion. Rabbits excreted most of the
metabolites as conjugated products whereas dogs excreted least in this form. Of the excreted
conjugates, the glucuronidated form predominated. Only a small proportion of the
metabolites or unchanged fenitrothion are excreted in the faeces. The majority of the
metabolites are excreted in urine.

After either single or repeat oral administration, fenitrothion appears to influence the
concentration and/or activity of some hepatic enzymes involved in its metabolism. A
reduction in the activity of aniline hydroxylase, p-nitroanisole O-demethylase, aminopyrine
N-demethylase and cytochrome P450 has been reported together with a transient reduction in
plasma testosterone concentration and an increased phenobarbitone induced sleeping time.
No potentiation of cholinesterase inhibition has been observed after concurrent
administration of fenitrothion with other organophosphate insecticides.

Fenitrothion is readily absorbed through intact skin with maximal plasma concentrations
being achieved about eight hours after application. Factors that will affect absorption are the
actual site of application (skin thickness), ambient air temperature, other formulation
solvents, skin integrity (cuts and abrasions) and occlusion of the application site by clothing.

4.3 Acute Studies

A large number of acute toxicity studies have been performed on fenitrothion, its metabolites
and some product formulations (end-use products, or products). Fenitrothion technical is of
low to moderate oral, intraperitoneal and subcutaneous toxicity, low inhalational and low to
moderate dermal toxicity and possibly may be a slight eye and skin irritant. Fenitrothion does
not appear to be a dermal sensitiser. Clinical signs of intoxication are the same as for other
organophosphate insecticides. The main signs are salivation, tremor, diarrhoea, lacrimation,
exophthalmos, urinary incontinence, piloerection, muscle fasciculations, convulsions and
dyspnoea.

The lowest oral LD50 (median lethal dose) for technical fenitrothion was 235 mg/kg bw in
female rats (mean of 4 experiments with different batches from the same laboratory). In male
mice the lowest oral LD50 was 775 mg/kg bw (female mice 901 mg/kg bw). The lowest
intraperitoneal LD50 value was 110 mg/kg bw in female mice (males 115 mg/kg bw) and
110 mg/kg bw in male guinea pigs. The lowest subcutaneous LD50 for fenitrothion (in a
Tween 80 vehicle) was 840 mg/kg bw in male rats (male mice, 1350 mg/kg bw).

The toxicities of fenitrothion metabolites and the S-methyl isomer (an impurity in the
technical grade active constituent) are similar to technical grade fenitrothion in that they are
dependent on the vehicle and species used. In rats, the acute toxicity of fenitrooxon, the main
biologically active metabolite of fenitrothion, was greater than the parent compound with the
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lowest oral LD50 being 3.3 mg/kg bw in rats (strain and sex unknown) which was 100-fold
lower than the lowest fenitrothion LD50 (235 mg/kg bw) in the same species.

After extensive sunlight-induced degradation of fenitrothion (10% remaining unchanged) in a
50% (v/v) product, the lethality was increased by up to 7-fold relative to parent compound.

A dermal LD50 for a 50% emulsifiable concentrate of fenitrothion was found to be in excess
of 2500 mg/kg bw (calculated as active ingredient). Inhalational lethality (nose only) of a
50% product was assessed at two exposure durations. For a 1-h exposure the LC50 in male
and female rats was greater than 1103 mg/m3, and with a 4-h exposure it was found to be
1261 mg/m3 in males and in excess of 1261 mg/m3 

for females.

Atropine administered in combination with pyridine-2-aldoxime (2-PAM) proved to be an
effective antidote to ameliorate clinical signs and enhance survival against a lethal dose of
fenitrothion in rats. Other potential therapies such as phenobarbitone, glutathione or
diazepam, were not effective as antidotes.

4.4 Short-Term Repeat-Dose Studies

Two 1-month gavage studies in rats revealed that at fenitrothion doses up to
20 mg/kg bw/day, only a few deaths occurred but classical clinical signs of poisoning were
observed, with severity proportional to dose. Liver and kidney carboxylesterase (involved in
metabolism of some organophosphate pesticides) and plasma and erythrocyte cholinesterase
activities were characterised by a dose-related inhibition but all activities returned to control
levels within 3 months after treatment. The NOEL for both studies was based on the
inhibition of plasma and/or erythrocyte cholinesterase at the lowest level of fenitrothion
tested in each study, namely 1 and 2.5 mg/kg bw/day respectively.

A short communication indicated that rats are able to develop tolerance to the effects of
fenitrothion administered in the diet. Although this study was performed in 1983, it appears
that no follow up studies have been performed to confirm the finding or elucidate a likely
mode of action.

Inhalational toxicity of fenitrothion was tested after daily whole-body exposure for 2 h/day
for 5 or 28 days in both mice and rats or daily nose-only exposure for 2 h/day for 30 days in
rats. Apart from significant plasma, erythrocyte and brain cholinesterase inhibition,
characteristic clinical signs and reductions in aspartate aminotransferase and alanine
aminotransferase concentrations were associated with a fatty change in the liver at 62
mg/m3/day. No other consistent treatment-related findings were observed. A NOEL could not
be established for the 28-day whole-body exposure but was 7 mg/m3/day based on plasma
cholinesterase inhibition at the next higher dose tested in the 5-day study. For the nose-only
study, the NOEL was 5.2 mg/m3/day based on plasma and brain cholinesterase inhibition at
the next higher dose tested.

The dermal application of fenitrothion to rabbits for 6 h/day for 21 days caused deaths at the
highest dose tested (250 mg/kg bw/day) and characteristic clinical signs in survivors. The
slight irritation observed at the application site was associated with epidermis thickening,
hyperkeratosis and inflammatory infiltrates in the corium. However, the NOEL for this study
(3 mg/kg bw/day) was based on plasma and brain cholinesterase inhibition observed at doses
in excess of 3 mg/kg bw/day.
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4.5 Medium-Term Repeat-Dose Studies

Fenitrothion administered to rats in the diet at doses up to 50 mg/kg bw/day for 3 months or
up to 11.3 mg/kg bw/day for 6 months revealed few changes other than inhibition of
cholinesterase. The NOEL, based on the inhibition of cholinesterase activity, was
3.2 mg/kg bw/day in the two 3-month studies but was less than 0.6 mg/kg bw/day in one
6-month study and equal to 0.6 mg/kg bw/day in another. A second 3-month dietary study at
doses up to 17.6 mg /kg bw/day investigated the potential effects on behaviour,
neurochemistry and neuromorphology in rats. Although no change in any of these parameters
was observed, plasma cholinesterase activity was significantly inhibited at the lowest dose
tested, namely 0.4 mg/kg bw/day.

Cholinesterase activities in plasma and brain were inhibited in rats at the lowest tested dose
of inhaled fenitrothion vapour (0.2 mg/m3/day) after a whole body exposure for 90 days. No
other signs of toxicity were observed so therefore a LOEL (lowest observed effect level) was
set at this dose.

4.6 Long-Term Repeat-Dose Studies

In long-term laboratory studies ranging from 1-2 years, fenitrothion was administered in the
food at doses up to 144.3 mg/kg bw/day in mice, 6.5 mg/kg bw/day in rats and
1.6 mg/kg bw/day in dogs and by gavage at up to 10 mg/kg bw/day for 1 year in rats and for
2 years at up to 2 mg/kg bw/day to monkeys. The effects of such long-term administration of
fenitrothion were largely limited to the inhibition of cholinesterase activity. There was no
observed increase in cancer incidence for any of these studies. The NOEL, based on the
inhibition of cholinesterase activity, ranged from 0.3 to 0.5 mg/kg bw/day in the rat dietary
studies, and between 0.2 and 1.51 mg/kg bw/day for mice, dogs and monkeys.

4.7 Reproduction Studies

Fenitrothion administered in the diet at concentrations up to 150 ppm in a 3-generation study
or up to 120 ppm in a 2-generation study did not cause any impairment in the reproductive
performance of rats. The NOEL for parental toxicity in the 3-generation study was 100 ppm
[between 5 (male) and 10 (female) mg/kg bw/day], on the basis of reduced body weight at the
next higher dose of 150 ppm. In the 2-generation study, the NOEL for body weight loss was
set at 10 ppm [between 0.65 (male) and 0.74 (female) mg/kg bw/day] because of significant
losses at the next higher dose of 120 ppm. The NOEL for reproductive toxicity was 30 ppm
(3.0 mg/kg bw/day for females) based on poor pup survival and an inability of pups to gain
weight during lactation at higher doses in the 3-generation study. In the 2-generation study, a
NOEL for reproductive effects was set at 40 ppm (equal to 3.07 mg/kg bw/day for females)
given the reduced pup weight, viability and lactation indices at the next higher dose of
120 ppm. These results from both studies suggest fenitrothion is present in milk of nursing
rats.

4.8 Developmental Studies

No teratogenic effects were observed in two multi-generational rat reproduction studies or in
any developmental studies with mice, rats or rabbits.

4.9 Genotoxicity Studies

In a large range of studies in vitro and in vitro in bacteria, Drosophila and mammalian cells,
across all genotoxic endpoints (gene mutation, DNA damage and repair, and chromosomal
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aberration assays), predominantly negative results were obtained and the weight of evidence
suggests that fenitrothion is not genotoxic.

4.10 Neurotoxicity

Three studies specifically investigated the acute neurotoxicity of fenitrothion. A specialised
test commonly performed in hens to assess organophosphate-induced delayed neuropathy
(OPIDN) showed that fenitrothion did not cause any neural degenerative changes typically
associated with this syndrome. Similarly, administration to rats at doses up to 200 mg/kg bw
in males and 800 mg/kg bw/day in females did not induce any apparent change in behaviour
or treatment related neuropathology. However, a published report that examined
electroretinographic changes following a single intraperitoneal (IP) administration of
fenitrothion (13.8 mg/kg bw) in rats, revealed a significantly increased α   - and β  - wave
amplitude in the presence of significantly reduced brain cholinesterase activity.

Significant dose-related effects were seen in behavioural development (reflexes, motor
coordination in a rotor-rod test and open-field activity) of weanling rats after in utero
exposure to fenitrothion (up to 15 mg/kg bw/day) during organogenesis. In another study,
adult male rats took longer to respond to a conditioned avoidance reflex test during the first
14 days of a 30-day oral treatment study with up to 100 mg/kg bw/day fenitrothion.

Fenitrothion given orally to rabbits at 10 mg/kg bw/day for 8 weeks caused progressive and
significantly reduced conduction velocity of the sciatic nerve in the absence of any clinical
signs (despite a 50% reduction of plasma cholinesterase activity). The nerve conduction
velocity was associated with swollen and dislocated axoplasm observable at relatively low
microscopic magnification and intramyelinic vacuoles with split myelin sheaths at
substantially higher magnification. At a higher dose of fenitrothion (25 mg/kg bw/day) but
given for only 4 weeks, rabbits had classical signs of organophosphate poisoning. Sciatic
nerve conduction was reported to be increased but no effects at the microscopic level or the
degree of cholinesterase inhibition were reported. Although this study suggests that
fenitrothion can cause neuropathy, the use of a single high dose for each treatment duration
limits its value for regulatory purposes.

4.11 Effects in Humans

As with experimental animals, the main effects of fenitrothion in humans are clinical signs of
poisoning associated with the inhibition of cholinesterase activity. Studies in human
volunteers indicate that at oral doses below 0.33 mg/kg bw/day for up to 4 days, fenitrothion
does not affect cholinesterase activity or cause clinical signs of poisoning.

There are several reports of fenitrothion poisoning in humans that have occurred through
accidental, occupational and deliberate exposure. The clinical signs of fenitrothion poisoning
in humans are identical to those observed in the laboratory animal studies. Symptoms range
from nausea, vomiting, abdominal cramps in mild cases through to respiratory paralysis and
death at high doses. However, as shown with experimental animals, there is an effective
antidote available to treat fenitrothion intoxication. Another feature of fenitrothion poisoning
has been identified that is not associated with all organophosphate pesticides, namely
“Intermediate Syndrome”.
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4.12 Conclusions for Public Health Standards

Acceptable Daily Intake

The current acceptable daily intake (ADI) is 0.003 mg/kg bw/day. This ADI was derived
from a NOEL of 0.3 mg/kg bw/day, based on plasma ChE inhibition seen in a 92-week rat
study. This review has identified a 1-year dog study that had a lower NOEL
(0.2 mg/kg bw/day) based on the same endpoint, namely plasma ChE inhibition. Although
this NOEL is only slightly less than that in the 92-week rat study, an effect was observed at
0.3 mg/kg bw/day in the dog study. Hence, using a 100-fold safety factor (10-fold each for
interspecies extrapolation and 10-fold for variability in human sensitivity), it is recommended
that the ADI be changed to 0.002 mg/kg bw/day.

Poisons Scheduling

No change to the current schedule of Schedule 6 of the SUSDP is proposed for fenitrothion.

Toxicological Findings With Possible Regulatory Implications

It has been claimed in some published reports examined in this review that fenitrothion has a
comparable efficacy with parathion-methyl despite its lower acute mammalian toxicity.
Although no efficacy data were assessed in this review, it would seem prudent to confirm this
assertion, since the compound could possibly provide a safer alternative to the parathions.

Sunlight-induced degradation of a fenitrothion product resulted in the formation of
uncharacterised breakdown products with greater toxicity than the parent compound. This
observation may necessitate that some consideration be given to setting a date limit on
products.

On the basis of the greater acute oral toxicity of fenitrooxon (metabolite and manufacturing
by product) and S-methyl fenitrothion (isomer) relative to technical fenitrothion, the current
limits on the level of these components in cleared TGACs (viz. 10 g/kg for S-methyl
fenitrothion and 100 mg/kg for fenitrooxon) remain appropriate.

There is evidence that fenitrothion is one of the OPs capable of inducing “Intermediate
Syndrome”. This information needs to be readily available, in the event that clinicians are
required to treat cases of acute poisoning.

In view of emerging concerns about the neuropathy potential of some OPs and the paucity of
data that specifically address this issue for fenitrothion, some consideration to allay such
concerns should be pursued. As the major source of public exposure to fenitrothion will be
via ingestion of residues in food, it would seem prudent that appropriate long term dietary
studies be performed, with a special emphasis on nerve histopathology and behavioural
aspects (Functional Observation Battery). However, fenitrothion is expected to be reviewed
by the EU shortly and these concerns are expected to be raised during this review. Therefore,
this data requirement, while highly desirable, is considered non-essential as this stage. The
registrant should provide any information related to these concerns that they already have
access to, to the NRA, but any data generation to be put on hold temporarily until the
outcomes of the EU review are known. If, as a result of the EU review, this data is required,
then the registrant is to provide the study to the NRA as soon as it is available. If this study is
not required by the EU the requirement of this study will be reviewed and a determination
made if this study is still required by the NRA at that time.
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5 OCCUPATIONAL HEALTH AND SAFETY ASSESSMENT

5.1 Existing regulatory controls for occupational health and safety

Hazardous substances

Fenitrothion is listed in the National Occupational Health and Safety Commission (NOHSC)
List of Designated Hazardous Substances with the risk phrase:  R22 – Harmful if swallowed.
No safety phrases are assigned.

All emulsifiable concentrate (EC) and ultra low volume (ULV) formulations of fenitrothion
registered in Australia are determined to be hazardous substances, based on approximately
100% concentration of active constituent in the products.  The grain protectant powder (dust)
products containing 2% fenitrothion, cannot be determined to be hazardous substances based
on the concentration of the active constituent alone.

Health surveillance is required for organophosphate (OP) pesticides under existing hazardous
substances regulations.  The employer is responsible for providing health surveillance where
a requirement has been established as a result of the workplace assessment process.

5.2 Toxicity relevant to occupational exposure

Technical fenitrothion is of moderate acute oral and dermal toxicity and low acute inhalation
toxicity in experimental species.  It is not a skin or eye irritant nor a skin sensitiser.

In mammals, fenitrothion is rapidly detoxified and excreted mainly in urine. Exposure to UV
radiation may increase the toxic potential of fenitrothion in the environment because of the
formation of uncharacterised breakdown products with greater toxicity than the parent
compound.

The main health effect of fenitrothion exposure is inhibition of cholinesterase (ChE) activity.
There is no clear hierachy between plasma, red blood cell (RBC) and brain ChE inhibition in
experimental species.  Brain ChE is generally depressed in concert with RBC and plasma
ChE.  Plasma, RBC or brain ChE levels are used in biological monitoring studies to
determine exposure to fenitrothion.

The no-observable-effect-level (NOEL) of 0.2 mg/kg/d was based on plasma ChE inhibition
in females in a 12 month dietary study in dogs.  The toxicology report determined that
neuropathy potential of some organophosphates was of concern. Therefore, a precautionary
principle was applied and a very conservative approach in the selection of the NOEL used.

Fenitrothion is not genotoxic, carcinogenic or teratogenic.  It is not a reproductive or ocular
toxin.

A single oral dose of 0.33 mg/kg bw fenitrothion and repeated oral dosing (on 4 consecutive
days) with 0.08 mg/kg bw fenitrothion did not significantly depress plasma or RBC ChE
levels in human volunteers.  In another volunteer study doses of up to 0.1 mg/kg bw, given
both orally and applied to the skin (up to 3 repeated doses) did not cause treatment-related
clinical signs or significant plasma or RBC ChE inhibition.
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Animal studies and human volunteer studies for neuropathic changes following exposure to
fenitrothion were not conclusive.  Clinical case reports suggested that ingestion by humans
can lead to Intermediate Syndrome.

Studies conducted in animals revealed that fenitrothion is readily and relatively rapidly
absorbed through the skin, and continues to be absorbed with repeated exposure.  Some
studies indicate a species difference in dermal penetration and differing absorption based on
the concentration of fenitrothion applied to the skin.  No data was available on the
penetration of fenitrothion through human skin.  Available animal studies did not provide a
reliable indication of the percentage of dermal penetration.  Therefore, a conservative 10%
default value is assumed in the risk assessment.

5.3 Health effects resulting from occupational exposure

There is no information available on fenitrothion poisoning of agricultural or other workers
in Australia.  A few literature reports document poisoning and illness following occupational
exposure to fenitrothion.  These include a case of accidental poisoning in a worker after
cleaning up an accidental spill and contact dermatitis in workers exposed to fenitrothion and
other OP pesticides.

Studies conducted overseas in production and agricultural workers demonstrated depressed
ChE and increased urinary metabolites levels following exposure to fenitrothion.  Inhibition
of ChE activity was found to correlate well with the degree of exposure.  The studies
demonstrated the influence of tank mixing, the role of protective clothing, work practices and
duration of exposure to fenitrothion on ChE depression.  Other factors influencing ChE
activity were the degree of exposure, type of formulation and its concentration, route of
exposure, and environmental conditions such as heat and humidity.

In a study involving EC and ULV formulations of fenitrothion, greater ChE inhibition was
noted in workers when exposed to the ULV formulation than the EC formulation.  It was
suggested that the carriers in the ULV formulation may promote the penetration of
fenitrothion more readily than the EC formulation.

In an Australian study designed to identify the potential sources of exposure during ULV
application to stored grain, RBC ChE depression was measured as a marker of exposure to
fenitrothion. The potential sources of exposure identified were changing the plastic hoses in
the metering pumps and unblocking the nozzles of the dispensers.  Improvement in
equipment design and maintenance reduced the extent of RBC ChE depression originally
seen in workers.

5.4 Use patterns for fenitrothion in Australia

Handling prior to end use

Manufacture of fenitrothion and formulation of fenitrothion products takes place in Australia.
Fenitrothion products are available in Australia as EC formulations, ULV formulations,
powder grain protectants, a controlled gas formulation and an aerosol formulation.  Chemical
industry workers may be exposed to fenitrothion and the products by the dermal and
inhalation routes.  Manufacturing and formulation workers require personal protective
equipment (PPE) where sufficient engineering controls are not in place.
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Transport and storage workers and retailers only handle the packaged active ingredient and
end use product (EUP).  These workers and retailers could only be exposed to fenitrothion if
packaging was breached.

Liquid and ULV formulations are available in container sizes varying from 1 L to 200 L.
Fenitrothion powder products are available in 15 kg plastic bags in plastic pails.

Handling by End users

Fenitrothion is currently registered for use in Australia in stored cereal grain, grain storage
facilities and equipment, animal hides and skins and associated storage areas, poultry housing
and litter, broadacre and horticultural crops, and as an outdoor aerosol.  Fenitrothion is used
all year round with peak use in summer.

Information on the Australian use pattern of fenitrothion was obtained from product labels,
performance questionnaires obtained through the Existing Chemicals Review Program, field
visits and the NRA Agricultural assessment (refer to Table 1 for details).  This information is
used to estimate worker exposure under Australian conditions.

The aerosol formulation (outdoor fogger) is intended for domestic use, and is therefore not
considered in the OHS assessment.
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Table 1:  Use pattern information of fenitrothion products used in Australia

Use Formulation
types

Application rate Spray
volume/dilution

Application equipment Work rate/application
frequency

Stored cereal grain EC

Powder grain
protectant

Controlled gas
formulation

1 L/tonne

300 g/tonne – 1
kg/tonne

50 g/300 m2

1.2 L EUP/100 L
(1.2% ai)
(maximum)

Grain spraying equipment
attached to grain conveyor (bulk
storage)
Hand spray (on farm)

Single spray application  up to
3600 tonnes/hour depending on
equipment (bulk storage)

Grain storage facilities and
equipment

EC 1 L/200 m2 1 L EUP/100 L (1%
ai)

Hand spray from truck (bulk
storages)
Knapsack or other portable spray
equipment (on-farm storage
bins)

2 silos/day

Poultry housing and litter EC 10 L/70 m2 1 L EUP/100 L (1%
ai)

Hand-held wand, tractor-driven
pump, boom sprayer, high
pressure sprayers or pneumatic
hand sprayer

Three x 2000 sq ft sheds/hour.
Applied every 9-10 weeks
before re-stocking sheds.
Rearing sheds are sprayed every
6 months and laying sheds every
18-24 months

Animal hides and skins EC 30-60 mL/skin 1.1 L EUP/100 L (1%
ai)

Back pack sprayer with hand-
held wand

100 skins/hour

Broadacre and horticultural
crops

EC

ULV

250 mL-1.3 L/ha

200 mL-1 L/ha

20-40 L water /ha
(misters-6.5% ai) 100
L water/ha
(boomspray-1.3% ai)

applied undiluted
(100% ai)

Boom spray
Mister

ULV spray equipment or mister

Boom spray – 20 ha/hour,
mister 45 ha/hour.  1-2
applications per year (max of  3
sprays)

EC:  emulsifiable concentrate,  ULV:  ultra low volume,  EUP:  end-use product,  L: litre,  ha:  hectare,  ai:  active ingredient
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EXPOSURE RESULTING FROM STANDARD USE PATTERNS

• Stored cereal grain

In Australia, a large proportion of grain is stored in bulk storage facilities, whilst a small
portion is stored on farms.  Grain treatment is usually carried out between November and
February every year. In bulk storages, grain is treated upon receipt according to Australian
Wheat Board Standards.  Workers may be exposed to fenitrothion during mixing/loading of
spray tanks which is by the open-pour method, cleaning up accidental spills and during
maintenance work on grain spraying equipment.  Mixing/loading will take place daily for one
hour/day for the harvest period of about 2 months per year.  In large silos, worker exposure is
not likely during spray application as this is a mechanised process. Silo operators are trained
in the handling of chemicals and wear the PPE provided and maintained by the employer.
Re-application of fenitrothion to stored grain is not common.  Workers are periodically
monitored for ChE activity.

The controlled gas formulation is rarely used for grain treatment.  Its use is restricted to
licensed or authorised personnel.

Grain stored on farms is treated with fenitrothion EC and powder formulations.  The EC
products are applied diluted through automated delivery systems whilst the powder products
are applied undiluted as grain is being transferred to the silo, truck, bags or grain harvester.
Re-treatment of stored grain may or may not occur depending on grain residence time and
presence of pests.  The level of training of farmers and farm employees is variable.

• Grain storage facilities and equipment

Fenitrothion is also applied to the inner and outer surfaces and surrounds of grain storage
areas.  Treatment is carried out both in bulk handling storage areas and on farms.  In bulk
storages spraying is carried out from a truck, using open mixing and hand-held equipment.
Environmental conditions may have an impact on worker exposure during outdoor spraying.
Workers treating bulk handling facilities are trained in handling chemicals, wear PPE
provided and maintained by the employer, and are monitored regularly for ChE activity.

On farms, grain stacks, bags and bins are treated annually in preparation for harvest. Workers
spraying farm storage bins and equipment may be exposed to fenitrothion during
mixing/loading, spray application and during clean up of accidental spills.  Spraying is
usually carried out using hose and hand-held equipment.  Environmental conditions can have
an impact on applicator exposure.  The level of training of farm workers is variable.

• Poultry housing and litter

Spraying of poultry houses on large broiler farms takes place all year round, at approximately
10 week intervals after a batch of chickens is removed and before re-stocking.  The walls and
floor of the shed are sprayed in one operation using cabless boomsprayers or airblast sprayers
whilst hand-held sprayers are used to treat crevices and cracks.  Under normal circumstances,
there is no litter treatment.  If the litter is to be reused it is treated in the same operation as the
shed.  Mixing is done using a closed filling system (siphon), therefore, minimal worker
exposure is anticipated.  Workers may be exposed for short periods during spraying and
while cleaning equipment and spills.  Workers receive adequate training and wear protective
equipment when carrying out spray operations.
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Smaller contract farms use the open-pour method to mix fenitrothion.  Spraying may be
carried out using cabless tractors or hand-held equipment.  If litter is reused, it is sprayed in
the same operation as the shed.  Worker exposure varies with the size of the farm and
availability of workers to share the task.  Worker exposure may occur during mixing/loading,
spray application and cleaning up spills and equipment.  The processing company provides
the chemicals and trains workers on these farms.

• Animal hides and skins and associated storage areas

Limited information was available for the treatment of hides and skins with fenitrothion.
Workers normally treat 100 skins per hour using backpack or other mobile sprayers and a
hand-held wand.  Worker exposure may occur while mixing/loading and spraying of hides
and skins.  Treatment of skins may be intense and frequent.  Re-treatment of skins is not
anticipated.

• Broadacre and horticulture crops

Broadacre crops: ground application

Spraying for insect control in crops is seasonal and normally involves one or two
applications.  Spraying for locust control is normally carried out only when insects are
present in damaging numbers.

Worker exposure may occur when opening containers, preparing spray, spray application,
cleaning up spills and maintaining equipment.  Mixing is by the open-pour method using the
EC formulation held in 20 L containers.  For locust control, ground spraying is usually
carried out in targetted areas using hand-held boom sprayers, knapsack sprayers or small
booms mounted on All Terrain Vehicles (ATVs).  Misters are used for perimeter spraying of
broadacre crops.  Blanket spraying of pastures is known to occur in some States for non-
locust control.

Broadacre crops: aerial application

Worker exposure during aerial spraying may occur during loading operations, cleaning up
equipment, drums or spills.  No exposure during mixing is expected for aerial applications as
the undiluted ULV formulation is used.  Pilots are protected against direct contamination
with spray mist.  The risk of exposure in the event of a spill will be high as the product is
loaded and applied undiluted.  Aerial spraying using the ULV formulation to control locusts
in pastures may be organised by individual farmers or on a larger scale by the Australian
Plague Locust Commission (APLC) and relevant State departments.  All APLC staff are
adequately trained and provided with adequate PPE.  ChE activity is monitored in these
workers and records maintained.

Horticultural crops

Worker exposure during horticultural spraying may occur during the normal operations of
mixing/loading and spraying.  Misters or ground directed orchard sprayers are used. Spraying
is restricted to perimeter or inter-row spraying only and blanket spraying of crops does not
occur.
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RE-ENTRY EXPOSURE

No information on worker exposure during re-entry was submitted by the registrants.  Data
were provided on the rate of decline of fenitrothion residues in stored cereal grain.

• Stored cereal grain

Stored grain is usually sampled no more than once during storage.  In vertical silos, sampling
is carried out using long probes and substantial exposure is not expected.  In horizontal
storage, workers are required to walk through grain to obtain samples using probes.  These
workers may come in direct contact with treated grain.  Available information indicates that
minimal PPE is usually worn during sampling activities in horizontal silos.

• Grain storage facilities and equipment

No re-entry exposure is expected in grain storage facilities and treated equipment as no re-
entry or re-handling occurs shortly after spraying.

• Poultry housing and litter

Re-entry exposure is not expected to be high as the product is diluted to 1% before spraying.
The next activity carried out in the sheds, namely disinfection, does not occur until 2-3 days
after spraying.

• Animal hides and skins and associated storage areas

Worker exposure while re-handling treated hides and skins, or on re-entry to storage areas is
possible.

• Broadacre and horticultural crops

Broadacre use – ground and aerial application

Exposure to fenitrothion residues may occur when sprayed areas are entered for crop
checking.  These activities are expected to be of a short duration and intermittent in nature
when spraying has been carried out by individual farmers.  Exposure for APLC employees
could be more frequent and of longer duration. Exposure to fenitrothion during harvest is not
expected to be high as this is a mechanical activity.

Horticulture Use

Fenitrothion spraying of horticultural crops is restricted to perimeter or inter-row sprays.
Exposure is possible when workers enter orchards or vineyards but this should not result
from handling of trees or vines.  Re-entry exposure at harvest is not expected to be high for
the same reasons as for broadacre use.

EXPOSURE INFORMATION

• Measured worker exposure studies

No measured worker exposure studies were submitted.  Worker exposure studies from
scientific literature were not designed to measure fenitrothion exposure, either directly or
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indirectly, and could not be used to estimate exposure and risk.  In addition, none of the
available worker studies was relevant to the current Australian use pattern.

• Predicted worker exposure

UK Predictive Operator Exposure Model (POEM)

The UK Predictive Operator Exposure Model (POEM) was used to estimate mixer/loader and
applicator exposure to the EC formulation of fenitrothion during boom spraying of entire
pastures.  Exposure estimates obtained for POEM indicated unacceptable risk across the
range of possible application rates for all categories of workers.  In estimating exposures
using POEM, open mixing, closed cabs and PPE were considered.

This model could not be used to estimate applicator exposure for the other use patterns
because they are not included in the model.

Assessment of health risk to workers

In estimating health risk to workers a conservative average body weight of 60 kg per worker
and a conservative skin penetration of 10% default for fenitrothion were used.

Acute exposure

The main acute hazards of fenitrothion are moderate acute oral, and dermal toxicity.  It does
not present an irritant or sensitisation hazard.

Based on the dermal LD50 of 890 mg/kg bw in rats, an average 60 kg worker would require
skin contamination of 53.4 g fenitrothion, 53.4 mL of the EC formulation 821 mL of the most
concentrated spray (6.5%) or 42 mL of the ULV formulation to reach this dose.  These
calculations do not include a safety factor.

Repeated exposure

The main potential health effect of repeated exposure to fenitrothion may be toxic symptoms
resulting from ChE inhibition.  There is inconclusive evidence of neurological changes
following repeated exposure to fenitrothion.

The NOEL of 0.2 mg/kg bw/d for plasma ChE depression from a 1 year oral dog study is
used to assess the risk to workers repeatedly exposed to fenitrothion.

Assuming an average body weight of 60 kg and 10% dermal absorption, a worker would need
to be dermally exposed to 120 mg of fenitrothion, 0.12 mL/day of the EC formulation, 1.8
mL/day of the most concentrated spray (6.5%) or 0.09 mL of the ULV formulation, to reach
this level.  These calculations do not include a safety factor.

CONCLUSIONS ON END USE AND RE-ENTRY EXPOSURE AND RISK

• Stored cereal grain

Based on the evaluation of available information, the risk to workers handling fenitrothion
products in bulk storage facilities is acceptable under current practices and standards.  Farm
workers may be at a higher risk than bulk storage workers due to possible open spraying, the
use of dust formulations and the lack of risk mitigation methods on farms.  However,
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comparatively small quantities of grain are stored on Australian farms.  Given that the risk to
workers treating stored grain with fenitrothion products could not be quantified, it is
recommended that enclosed mixer/loader systems be developed (particularly for bulk
storages), all workers be adequately trained and that ChE monitoring conducted by State
grain handling authorities be audited and reported annually.

The use of the controlled gas formulation is acceptable provided it remains available to
licensed and authorised personnel.  Given the inherent higher exposure potential of dust
formulations, the continued use of these products need to be justified.

Re-entry exposure to fenitrothion products is possible yet unquantifiable in horizontal
storages.  Therefore, it is recommended that protective clothing particularly for legs, torso
and arms be used for re-entry activities.  It is anticipated that sampling will be conducted
where there is significant carryover of grain stores by which time residue levels are likely to
have declined.

• Grain storage facilities and equipment

The risk to workers treating grain storage facilities and equipment by hand directed methods
could not be quantified.  Therefore, it is recommended that closed mixing/loading systems be
developed, particularly for bulk handling facilities, all workers be adequately trained and that
ChE monitoring conducted by State grain handling authorities be audited and reported
annually.  No re-entry exposure is expected in grain storage facilities.

• Poultry housing

The potential exposure and risk to workers involved in spraying poultry houses is high.
Although there may be a period of some weeks between use and exposure episodes, at the
time when fenitrothion spraying takes place, its use is intensive.  Hand-held spraying
restricted to treating crevices and cracks would not involve the same high potential risk.

 Work practices when treating broiler sheds in large poultry complexes are unlikely to be
dissimilar to small contract farms, however, the level of worker training and exposure
mitigation methods may vary between farms.  Given the smaller number of sheds on small
farms, worker exposure is likely to be less frequent.  As the risk to workers could not be
quantified, development of   industry-wide standard (safe) operating procedures for using
fenitrothion to treat poultry houses, and adequate training for workers is recommended.

The main route of re-entry exposure for poultry housing would be by inhalation route.  As the
re-entry risk could not be quantified, a study to  establish airborne fenitrothion residues in
treated poultry houses is recommended.

• Animal hides and skins and associated storage areas

Inadequate data was presented to assess the risk to workers involved in treating animal skins
and storage areas and re-handling treated skins.  The available data  suggests that there is the
potential for high and frequent exposure to fenitrothion in workplaces, that may not be
adequately controlled.  Further exposure data is required to support this use of fenitrothion.
In the interim period, adequate training of all workers handling fenitrothion to treat animal
hides and skins and storage areas is recommended.
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• Broadacre and horticultural crops

Broadacre – ground and aerial application

There was no measured worker exposure data for ground or aerial spraying of fenitrothion for
locust or other insect control in broadacre crops or pastures.  Predicted exposure modelling
(UK POEM) was used to estimate potential exposure and risk during ground spraying of
entire crops in Tasmanian pastures. The risk for workers applying fenitrothion by boom
sprayer in pastures, based on predicted exposure, was potentially high and unacceptable, even
when protective clothing and closed cabs were used.  The risk was potentially high and
unacceptable even if mixer/loader exposure were eliminated.  The risk to workers applying
fenitrothion to broadacre crops (excluding Tasmanian pastures) using hand-held boom
sprayers, knapsack sprayers, small booms mounted on ATVs and misters could not be
quantified.  Considering the potentially unacceptable risk to groundboom sprayers obtained
for Tasmanian pasture use, it may be likely that other ground or hand directed fenitrothion
users may also be at risk.

It is recommended that all workers handling fenitrothion products in broadacre crops be
adequately trained, and measured worker exposure data be collected for all fenitrothion uses
by ground and hand-directed spraying.

Based on available data the existing control measures for aerial spraying of fenitrothion are
sufficient to enable continued use of fenitrothion by this method.

Horticulture

No measured or predicted worker exposure data was available for horticulture use of
fenitrothion.  Available information indicates that horticultural crops per se are not sprayed
directly but rather perimeter or ground-directed spraying of inter-row vegetation is carried out
to control locusts or other insects.  Given the targetted nature of spraying, continued use for
this purpose is acceptable, provided workers are adequately trained.

APLC employees are likely to spend significant periods of time in treated areas. Re-entry
exposure of other workers may not be frequent or of long duration.   Auditing and annual
reporting of ChE monitoring results and collection of re-entry exposure data are
recommended.
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6 ENVIRONMENTAL ASSESSMENT

6.1 Introduction

The organophosphate insecticide fenitrothion is included in the second round of chemicals
selected for review under the National Registration Authority's Existing Chemicals Review
Program.  From the environmental perspective, fenitrothion was accorded high priority for
review because of its toxicity to birds and aquatic invertebrates, properties that have triggered
reviews and regulatory action in the USA and Canada.

Fenitrothion is used to control summer insect pests, particularly locusts and wingless
grasshoppers in vegetables, fruit, pastures and cereals.  It is currently the APLC’s chemical of
choice for controlling locusts.  Winter insect pests of southern pastures are also controlled
using fenitrothion.  Fenitrothion also has important uses in grain storage and poultry sheds.

6.2 Chemical Identity And Properties

Fenitrothion is an organophosphorous insecticide with moderate vapour pressure, low water
solubility (14 mg/L) and moderate partition coefficient log P = 3.16 (n-octanol/water).

6.3 Environmental Exposure

6.3.1 Application and use pattern

The uses of fenitrothion in Australia fall into three broad categories: structural and storage
applications, winter applications to control pasture pests, and spring/summer applications in a
broad range of crops to control insect pests, primarily locusts and grasshoppers but also sitona
weevil in lucerne.  There is also a minor household use as an outside fogger in Western
Australia.

Structural and storage applications
Application occurs as a 1 g/L spray, with 1 L covering around 20 m2 of grain storage or 7 m2 of
poultry housing.  Spray solutions are also applied to hides to control beetles.  Environmental
exposure from these indoor applications is expected to be low given the situations of use and
the limited persistence of fenitrothion.

Winter applications in pasture
Application may occur between April and July in temperate southern States for control of such
pests as underground grass grub (800-1000 g/ha), cockchafers (500-700 g/ha) or oxycanus grass
grub (1300 g/ha).    Ground based or aerial equipment may be used, with the former much more
common.  Application is made when opening rains have stimulated feeding activity or where
pests are causing damage, with specific instructions to spray when rain is imminent for control
of blackheaded pasture cockchafer.

Spring/summer applications for locust control
Labels for ULV and EC formulations indicate that ground based or aerial applications of
fenitrothion may be made to control migratory locust and spur-throated locust (380-550 g/ha),
wingless grasshopper (300-320 g/ha) and Australian plague locust (325-510 g/ha).

Landholder or local authority control of locust and grasshopper infestations in broadacre crops
normally entails application around the perimeter, using misters to target those areas where
locusts have congregated, including in surrounding vegetation.
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The APLC conducts aerial control operations across the arid, primarily pastoral, country of
NSW, Victoria, South Australia and Queensland, targeting larger bands and swarms that can be
detected from an altitude of 300-400 m.  Control areas cover about 2 million km2 of the Murray-
Darling and Lake Eyre basins, but only small proportions of the total area are affected by
locusts, and only about 5% of infested areas are sprayed.  The same area is unlikely to be
sprayed more than once, either within or between seasons, but the probability increases in
southern areas where a spring infestation could develop from an autumn invasion.  The
principal species of concern is the Australian plague locust (Chortoicetes terminifera) for which
general rates of application have been reduced to 270 g/ha.  Operations have also been
conducted recently against spur-throated locust (Austracris guttulosa) with rates of 380-
510 g/ha found to be effective.  Control may also need to be exercised from time to time over
migratory locust (Locusta migratoria).

6.4 Environmental Chemistry and Fate

Fenitrothion is not expected to persist in the environment as it is degraded by the following
processes.

6.4.1 Hydrolysis

Two studies were presented.  Testing in sterile buffers revealed that fenitrothion hydrolyses
with a half-life in the order of 3 months at pH 9, increasing to about 6 months at pH 5.  Base
catalysed hydrolysis forms 3-methyl-4-nitrophenol, while demethylation of a methoxy group
prevails under neutral and acidic conditions.  Similar rates of hydrolysis were observed in
sterile river and seawater.

6.4.2 Photolysis

Testing was conducted in aqueous solution (three studies) and on the surface of soils (two
studies) and foliage, using artificial irradiation or natural autumn sunlight.  Fenitrothion
photolyses readily in aqueous solution but more slowly on soil surfaces.  Degradation is
hastened by microbial activity, and half-lives in sunlit water are typically less than a day.
Photolysis formed a complex range of products through such transformations as oxidation of
the thiophosphate and aromatic methyl groups, isomerisation to the S-methyl analogue, and
cleavage to the phenol.

6.4.3 Metabolism

Two short and two long term aerobic tests were conducted in a range of Japanese and US
soils.  Anaerobic metabolism was also studied under flooded conditions.  Fenitrothion
degrades through microbial activity in aerobic soils with typical half-lives in the order of 2-
4 weeks.  Oxidation and demethylation are prominent, together with transformations of the
aromatic methyl group.  Reduction of the nitro to an amino group and subsequent acylation
also occur, particularly under anaerobic or aquatic conditions where the half-life is less than a
day.  Anaerobic incubation leads predominantly to formation of unextractable residues rather
than carbon dioxide.  Considerable mineralisation occurs in aerobic soils, with as much as
much as 70% of applied liberated as carbon dioxide within 2 weeks, and residues are also
incorporated into soil organic matter.

6.4.4 Mobility

Standard batch adsorption (5 soils) and column leaching tests (7 soils) were conducted, as
well as leaching tests with metabolites.  Fenitrothion and metabolites adsorb moderately
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strongly to soils and do not leach significantly.  Vapour transport is likely to be significant in
view of the moderate vapour pressure, although volatilisation will be limited to a short period
after application as fenitrothion does not persist on vegetation or soil surfaces.  Fenitrothion
appears relatively stable in air.

6.4.5 Field dissipation

Fenitrothion would not be expected to persist in the field based on the laboratory results, and
this prediction is supported by results from terrestrial and aquatic field trials conducted in
Australia and overseas.

The aquatic half-life in Canadian forest trials was 1-3 days, decreasing to less than a day in
Spanish rice crop waters and irrigation ditches.  Aquatic dissipation mainly occurs through
photolysis.

APLC research finds aquatic half-lives of 3-6 days and foliar half-lives of 2-5 days.  Because
of the wide swath used, ground deposits are heterogeneous with a saw-tooth pattern.  Mean
spray deposits are about 20 mg/kg on vegetation in target areas, ranging up to about 50 mg/kg
with one report of 220 mg/kg.  Residues in 15 cm water at 500 m downwind are predicted by
computer modelling to be in the order of 2-3 µg/L, consistent with field measurements in an
unspecified depth of 4.5 µg/L at 500 m downwind and 2.0 µg/L at 700 m.  At least 90% of
fenitrothion leaving the aircraft is believed to be deposited within 500 m downwind.

Residues on locusts appear to fall in the 1-10 mg/kg range, but residues as high as 100 mg/kg
have been reported, and similarly high levels have been recorded in the stomachs of birds that
had been feeding on contaminated locusts.

6.4.6 Accumulation and Bioaccumulation

No specific studies have been conducted, but accumulation in soils from season to season is
not expected from infrequent applications (the maximum frequency allowed is three
applications per cereal crop) given the metabolism demonstrated in laboratory studies and the
rapid dissipation observed in the field.  Fenitrothion bioconcentrates to moderate levels in
fish and other aquatic life.  Steady state is soon achieved, and residues depurate rapidly in
clean water.

6.4.7 Conclusion

Fenitrothion will mainly become associated with the soil following use to control insect pests
in cropping and pastoral situations, with a portion volatilising and dispersing.  The insecticide
is moderately strongly adsorbed to soils and degrades through microbial metabolism with
typical half-lives of a few weeks under aerobic conditions.  Residues entering water dissipate
through photolysis and microbial metabolism with half-lives typically less than a day, as well
as through uptake into biota to moderate levels, accompanied by metabolism.

6.5 ENVIRONMENTAL EFFECTS

Toxicity tests with fenitrothion have been conducted with the following organisms.

6.5.1 Birds

Reports from acute, dietary and reproductive testing in quail and mallards have been
submitted, and laboratory and field information for a large number of species has been
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obtained from the scientific literature.  Fenitrothion is slightly to very highly toxic to birds by
acute oral and dietary routes.  Quail are sensitive and mallards relatively insensitive.  Similar
trends are apparent in reproductive testing, with the no observed effect concentration with
respect to egg production in quail below 35 ppm, but no statistically significant impacts on
reproductive parameters in mallards exposed to 107 ppm in feed.  In general, it appears that
small birds are more sensitive than larger birds to the toxic effects of fenitrothion.

Adult mortality has been reported from the field at rates above 280 g/ha, increasing markedly
at rates above 560 g/ha.  Cholinesterase activity is inhibited and mortality of juvenile birds
has been reported at lower rates.  Songbird impacts are commonly reported.  The lower end
of this range slightly exceeds the rate generally used by the APLC for control of Australian
plague locust, and other rates for locust and grasshopper control fall within it, except for the
high rates approved under Permit for control of spur-throated locusts in maize and grain
sorghum.  In contrast, application rates for control of subterranean pasture pests exceed this
range, in some cases being more than double the upper limit.

Available field data from Scotland, Canada and Senegal indicate that a proportion of the bird
population will receive a significant exposure to fenitrothion in sprayed areas, and that some
birds will die and others suffer sub-lethal effects.  Emigration from sprayed areas will also
occur in response to a reduction in invertebrate food resources.  This is best demonstrated by
the detailed study of avian effects of fenitrothion used at relatively high rates for grasshopper
control in semi-arid thornbush savannah in Senegal, involving weekly bird counts before and
after application, carcass searches, and collection of sick and healthy specimens for
cholinesterase analysis.  One of the main species affected also occurs widely in Australian
locust habitat and may be expected to be routinely exposed to fenitrothion during APLC
operations.  Sumitomo has advised that it should be clearly stated in this overview of avian
toxicity that the rates used in the Senegal study (485 and 825 g/ha) were very much higher
than the routine dose (267 g/ha) used by the APLC.

Detailed monitoring of avian effects from APLC operations has yet to occur, although a bird
census was commenced in October 1996.  Little information is available on avian behaviour
during and after control operations, notwithstanding that locust plagues would be expected to
attract birds.  Only a few avian casualties have been collected, the most notable examples
being fifteen black kites found dead near control operations in southwestern Queensland in
1992, with high residues (26-92 mg/kg) found in the stomachs of three specimens subjected
to analysis.

6.5.2 Aquatic organisms

Acute testing under static conditions with 3 species indicated that fenitrothion has moderate
acute toxicity to fish (LC50s between 2.3 and 4.1 mg/L).  Published data for a much larger
number of species indicates that acute LC50s generally fall in the 1-10 mg/L range.  Chronic
endpoints are about an order of magnitude more sensitive.  The acute sensitivities of fish and
tadpoles appear similar, based on studies with 3 frog species.  Metabolites appear generally to
be less toxic than the parent.

No information was provided by the registrant in the original submission, but information
available from other sources indicates that, consistent with its insecticidal activity,
fenitrothion is much more toxic to aquatic invertebrates than to fish.  Acute endpoints in the
ppb range are typical, with sensitive organisms such as crab megalopa killed at sub-ppb
concentrations.  The most sensitive organism tested is the cladoceran Daphnia magna, with a
24 hour LC50 of 0.067 µg/L reported, but only limited details are available and the result is
well below the previously accepted range for this species.  Again, chronic effects occur at
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concentrations an order of magnitude lower, based on reproductive testing in daphnids and
rotifers.

Fenitrothion is moderately toxic to algae, with acute endpoints generally in the 1-10 mg/L
range in testing with a variety of green algae and with blue-green algae and diatoms.

Aquatic toxicity of fenitrothion is summarised in the table below.

   Fish               l          l   s          ss          s

   Amphibians    s        ss        s

   Algae              ss  ss   s    sss    ss  ss   ss

   Rotifers               ll           ss

   Decapod megalopa   s    ss    s

             ll          ss                s               s     Daphnia magna    ss   acute EC50/LC50
   Mayflies    ss    ll   chronic NOEC/LOEC

 0.001  0.01    0.1   1.0    10   100  1000
(1 mg/L)

10000 100000 µg/L

Limited field observations indicate reductions in aquatic arthropods in sprayed areas
following application at relatively low rates (300 g/ha or less) but with populations
recovering within a few weeks.

6.5.3 Non-target terrestrial invertebrates

Fenitrothion is toxic to a broad range of non-target invertebrates, as would be expected of an
organophosphate insecticide.  Available data are limited, but field observations, including
from APLC operations, indicate that repopulation from unexposed areas may be expected to
compensate for any mortality.

Toxicity to bees has been demonstrated in laboratory testing and is also manifested in the
field, although applications at low rates (280 g/ha) do not appear to exert long-term adverse
impacts on populations.

Fenitrothion is extremely toxic to earthworms in laboratory contact testing on filter paper, but
the laboratory situation is unrealistic as earthworms live within the soil and generally do not
come into contact with surface deposits.  Fenitrothion does not appear to cause adverse
effects in the field even at higher than normal application rates.  In artificial soil tests,
fenitrothion is slightly toxic with a 14 day LC50 of 231 mg/kg.

Overseas field studies indicate that canopy insects suffer widespread mortality following
application of fenitrothion in forest areas, but longer term effects on populations are not
apparent.  Preliminary measurements on ground-inhabiting invertebrates found similar
outcomes.  Similarly, long term population stability in soil dwelling arthropods does not
appear to be compromised by surface application of fenitrothion at high rates in New Zealand
pasture.  Pitfall trapping by the APLC found that populations of major arthropod groups
returned to normal within 1-4 months of locust control operations.

Fenitrothion does not appear to adversely affect microbial processes operating in soils.
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6.5.4 Plants

Aside from the effects on algae, fenitrothion does not appear to have significant phytotoxicity
given use on a broad range of crops.

6.6 ENVIRONMENTAL HAZARD

The evaluation of environmental hazard will focus on the insect control uses in cropping and
pastoral situations, including use by the APLC.  Environmental exposure from structural and
storage applications is low, and such uses therefore present low environmental hazard.

6.6.1 Terrestrial hazard

Birds and terrestrial insects are sensitive to fenitrothion.  Hazard to these organisms is
evaluated below.

Birds
Maximum residues following spraying may be estimated for general APLC operations
(270 g/ha) to be 60 ppm on short range grass, and the higher rate (380 g/ha) used in more
heavily vegetated situations would leave residues of 40 ppm on long grass.  These residues
are consistent with measured residues on grass generally in the 5-50 ppm range, which in turn
approaches the dietary LC50 for sensitive species.

As an approximation, residues on locusts may be estimated at 3.6-5.1 ppm for Australian
Plague Locust Commission operations, consistent with measured residues in Chortoicetes
terminifera nymphs and adults of 0.2-7.4 ppm.

The above estimates indicate that risk may be significant for sensitive birds that feed on
sprayed vegetation, but that residues in locusts should be below levels of concern.  However,
the only incidents reported in Australia appear to have involved consumption of
contaminated locusts, probably because insectivores are attracted to locust plagues.  Heavy
levels of contamination (approaching 100 ppm in one bird) are apparent from analysis of
stomach contents for black kites.

The foregoing analysis indicates fenitrothion to be hazardous to birds, particularly when
applied at higher rates.  Pathways of exposure are not well understood.

The Plains-wanderer (Pedionomus torquatus) lives in areas of sparse native grassland and
similar vegetation where control operations against Australian plague locust may be carried
out.  Its conservation status is vulnerable.  There is a recognised risk that exposure to
fenitrothion may kill these birds, but the necessary research to confirm or deny this has not
been conducted.  Birds Australia has recently recommended that the impact of fenitrothion on
ground-dwelling animals be studied because of periodic aerial application for plague locust
control within a large proportion of Plains-wanderer habitat at rates that could kill birds.

For insect control in southern pastures during winter, the short range grass category would
seem most appropriate for estimating residues.  Maximum predicted residues may range from
110 ppm for control of cockchafers (500 g/ha) though 170 ppm for control of underground
grass grub (800 g/ha) to 280 ppm for control of oxycanus grass grub or winter corbie
(1300 g/ha).  Predicted residues on vegetation are sufficiently high to represent a toxic hazard
to birds.  Marked increases in avian mortality that occur when application rates in forestry
exceed about 560 g/ha support the conclusion that use of fenitrothion for insect control in
southern pastures presents a high risk to birds.  Only very limited information has been
provided on this use pattern, and it appears that no avian monitoring has been conducted.
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Mammals
APLC operations are also likely to expose native mammals such as fat-tailed dunnarts to
residues of fenitrothion.  The toxicity of fenitrothion to native mammals is not known and
would be difficult to determine given legislative restrictions against testing on native
vertebrates.  Impacts on small native mammals must therefore be determined by field studies,
and the work planned in this area by the APLC will provide valuable information.

Insects
Insecticides used to control locusts inevitably exert effects on other insects that are exposed,
and this has been demonstrated in overseas field trials.  Longer term observations indicate
that populations of ground dwelling invertebrates and soil arthropods are generally able to
recover from fenitrothion exposure.  The APLC regards fenitrothion as relatively “soft” on
non-target insects, based largely on field observations rather than detailed analysis.  Local
pitfall trapping studies are consistent with overseas findings in confirming that populations of
major arthropod groups return to normal within 1-4 months of spraying for locust control.
Thus, while insects in target areas will be affected, hazard to non-target insect populations
appears relatively low when fenitrothion is applied by the APLC for locust control.  Repeat
treatments are unlikely, and only relatively small areas are treated.  Similar conclusions can
not be drawn concerning the use on Tasmanian pasture as little information is available, and
application rates are high.

Aquatic hazard
The exposure route of primary concern with respect to aquatic contamination is spray drift.
Direct overspray of water bodies is not expected, although there are no specific label
restraints against this.  The Australian Plague Locust Commission operates mainly in arid
regions and requires a minimum downwind buffer of 1.5 km for sensitive areas such as water
bodies, to be increased when winds exceed 5 m/s. Original decisions concerning the size of
the buffer zone do not appear to have been supported by any data, but recent work using the
FOREST SERVICE CRAMER BARRY GRIM (FSCBG)  model predicts residues in the
order of 0.16, 0.3 and 0.6 µg/L in 15 cm water at 2000, 1500 and 1000 m downwind,
respectively, from application at 292 g/ha.

As a worst case scenario, drift of 10% will be assumed.  Estimated environmental
concentrations (EECs) in 15 cm standing water contaminated through drift equivalent to 10%
of applied are 18-26 µg/L for Australian Plague Locust Commission operations (270-
380 g/ha) increasing to 20-38 µg/L for locusts and wingless grasshopper in cropping
situations (300-550 g/ha).  For winter uses in southern pastures, aquatic contamination of 33-
87 µg/L may be predicted based on drift of 10% from the rates used (500-1300 g/ha).

Predicted concentrations are consistently below 100 µg/L, while acute endpoints for fish and
tadpoles are above 1 mg/L.  Risk to these organisms from use of fenitrothion is minimal.

The ratio of concentration to toxicity is generally known as Q (for quotient).  According to
methodology used by the US EPA for its re-registration program, a Q of less than 0.1
indicates that risk to aquatic organisms is minimal.  A potential acute risk is indicated where
Q falls between 0.1 and 0.5, but may be mitigated by restricted use classification.  Higher Q
values indicate high acute risk and a need for further use restrictions or special review.

It would seem  appropriate for protection of most aquatic life to assess hazard against an
effects concentration of 1 µg/L.  Values for Q estimated on this basis are tabulated below,
assuming drift of 10 or 1% or predictions from the FSCBG model.
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Situation Rate (g/ha) Drift (%) EEC (µg/L) Q (1 µg/L)
Pasture 500 10 33.3 33.3

1 3.3 3.3
800 10 53.4 53.4

1 5.3 5.3
1300 10 86.6 86.6

1 8.7 8.7
Plague locust 325-510 10 21.6-34.0 21.6-34.0

1 2.2-3.4 2.2-3.4
Wingless 300-320 10 20.0-20.7 20.0-20.7
  grasshopper 1 2.0-2.1 2.0-2.1
Migratory & 380-550 10 25.7-36.7 25.7-36.7
  spur-throated 1 2.6-3.7 2.6-3.7
APLC (FSCBG 292 0.08 0.16 (2000 m) 0.16
predictions) 0.15 0.3 (1500 m) 0.3

0.31 0.6 (1000 m) 0.6
380 0.15 0.4 (1500 m) 0.4
550 0.15 0.6 (1500 m) 0.6

It is clear from the above table that standard evaluation procedures based on acute toxicity of
1 µg/L predict high acute risk for all situations except APLC operations, even if off target
movement is restricted to 1%.  For control of subterranean pasture pests, significant off-target
movement  is likely to occur with runoff from heavy winter rains, particularly in the case of
blackheaded pasture cockchafer where applications are timed for when rain is imminent.

Risk is reduced in APLC operations because of the large buffer observed upwind of waterbodies.
Based on an assessment endpoint of 1 µg/L that is expected to protect most aquatic species,
predictions from the FSCBG model for a wind speed of 3 m/s indicate that high acute risk would
arise when controlling Australian plague locust if the buffer were relaxed to 1 km, but that risk
remains within acceptable bounds for buffers of 1.5 km or more, given the restrictions that apply
to APLC operations.  For spur-throated locusts, high acute risk is predicted at the upper rate of
550 g/ha, but the quotient is only slightly above the high risk threshold of 0.5, and the conditions
under which this higher rate is used (dense vegetation) would be expected to be less conducive to
drift of spray off-target.

Landholders may use a variety of equipment to defend their crops from locust attack, but most
such applications would use low boom spray or misters.  Sumitomo has provided estimates of
environmental exposure based on the AgDRIFT® model developed for use by the US EPA.

Environment Australia has used the AgDRIFT® model to predict the buffer widths needed to
reduce estimated concentrations in 15 cm water from application at 280 g/ha to 0.5 µg/L.  Boom
spray treatments should observe a downwind buffer of 50 m, and mister applications a buffer of
100 m.  Buffer zones are a natural consequence of the use pattern where misters are used to
target locusts within the crop, as the crop will be immediately downwind of application.  It can
be argued that similar buffers would be suitable for the higher rate treatments (350 g/ha) used
against spur-throated locusts, as these are targeted in areas of heavier vegetation which will
reduce drift.

The model is unable to estimate a buffer distance for medium particle size aerial applications,
representing EC treatments as may be used by State authorities, or by landholders in situations
such as the outbreak of spur-throated locusts in Queensland during the 1995-96 season.  Until
such a buffer can be established, a minimum downwind buffer of 300 m, as adopted by Canada,
would seem appropriate.
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6.7 CONCLUSIONS

Evaluation of data available from a variety of sources as documented in the full technical
report has allowed Environment Australia to reach the following general conclusions:

• environmental exposure from use of fenitrothion in structural and storage applications is
minimal.

 
• only limited information is available regarding use of fenitrothion to control subterranean

pests of pasture.  Application rates are high, and application at such high rates has been
phased out in the USA and Canada, primarily because of risks to birds and aquatic
invertebrates.  Label instructions to spray just before rain for one pasture pest would
appear to exacerbate risks of aquatic contamination.  Further information is needed to
clarify the risks to birds and aquatic invertebrates before continuation of these high use
rates can be supported on environmental grounds. For example, monitoring could be
conducted to determine whether birds are present during appication or visit to feed after
high rate treatment of pastures. Further monitoring should be conducted to determine
whether there is any impact should exposure be confirmed. Monitoring of surface run-
off, particularly where rain falls soon after high rate treatment of pastures, and in
receiving waters (particularly small ponds) would help clarify risks to aquatic
invertebrates; and

 
• control of locusts and grasshoppers by inexperienced landholders and local authorities is

not subject to the same level of control, coordination and scrutiny as APLC operations.
Application rates for use by landholders should be reduced to align with those found
effective by the APLC.  Ideally, some of these activities would be conducted on a more
professional basis by an organisation such as the APLC but with a wider range of locust
control options than the current focus on wide swath ULV spraying of fenitrothion.

Subject to consultation with user groups, the primary registrant originally proposed to reduce
risks by reducing  rates to a maximum of 280 g/ha, apart from spur-throated locusts for which
a higher rate of 350 g/ha would be retained.  Buffer zones would be recommended to protect
downwind water bodies.  Environment Australia can support such a restricted use pattern,
provided that minimum downwind buffers of 50 m are observed for boom sprays, 100 m for
misters, and 300 m for aerial applications of EC formulations. A buffer of 1.5km should be
observed upwind of water bodies for the ULV formulations.

The primary registrant has since indicated that higher application rates up to 510 g ai/ha may
be necessary for locust and grasshopper control in some circumstances. This use pattern can
be supported provided that rates for EC formulations in excess of 350 g ai/ha are applied by
ground equipment only, and that a minimum buffer of 100m is observed upwind of water
bodies. A buffer of 1.5km should be observed upwind of water bodies for the ULV
formulation.

Environment Australia has also reached the following specific conclusions relating to use of
fenitrothion by the APLC and State authorities:

• the APLC has conducted considerable research into the environmental effects of
fenitrothion, particularly when compared with other users, but a number of uncertainties
remain that need to be addressed, as discussed below;
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• recent field work in which similar kill rates were obtained with low and high residue
samples, including aged deposits, indicates that application rates for Australian Plague
Locust can be reduced well below 270 g/ha.  The APLC is researching the feasibility of
further reducing rates, taking advantage of the further economies conferred by use of
DGPS equipment in spray aircraft to ensure accuracy of application;

• the toxicity of fenitrothion to native mammals is not known and would be difficult to
determine given legislative restrictions against testing on native vertebrates.  Impacts on
small native mammals can therefore only be determined by field studies, and the work
planned in this area by the APLC will provide valuable information;

• the APLC is conducting further research into alternative insecticides, such as alternative
synthetic insecticides and the fungal pathogen Metarhizium flavoviride, and alternative
application methods to the currently favoured wide swath drift spraying, such as
placement spraying using larger droplets, with a view to diversifying its techniques and
improving operational flexibility as well as reducing the risk of spray drift reaching
natural waters;

• based on overseas field studies, incident reports and regulatory action, use of fenitrothion
by the APLC appears unlikely to incur widespread avian mortality, but there is
considerable uncertainty about the actual level of impact.  Some birds are likely to be
affected, and particular concerns have been expressed for the Plains-wanderer.  The level
of impact on such species is difficult to determine, adding urgency to the search for
alternative insecticides with a more benign avian profile;

• the APLC is improving the information base on the environmental impact of its use of
fenitrothion.  Information on avian behaviour during control operations, for example
whether birds feed on dead or dying locusts, is fundamental to defining exposure.
Operational staff could be encouraged to observe and report the behaviour of birds, for
example through inclusion of specific questions on the Target Control Sheet as
previously undertaken by the APLC;

• standard evaluation procedures using an assessment endpoint of 1 µg/L indicate that use
of fenitrothion by the APLC and State authorities presents a potential acute risk to
aquatic organisms, but that the risk is sufficiently small to be mitigated by the buffer
restriction of 1.5 km observed upwind of waterbodies, and by less restrictive buffers for
ground based and EC treatments.  The outcome is less favourable if risk is assessed
against the recently published 48 hour EC50 of 0.067 µg/L for Daphnia magna.
However, this lower figure can not be used for risk assessment at this time as it has yet to
be confirmed.  Details of testing are lacking, and the result falls well below those
accepted to date.
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7. INTERIM REGULATORY MEASURES FOR FENITROTHION

7. 1. Introduction

This review covered all aspects related to the registration of fenitrothion as indicated in
Section 1 of this report. Assessments conducted as part of the review process considered its
impact on public health, occupational health and safety (OHS), and the environment. As has
been outlined previously the OHS and environment reports highlight concerns related to its
continued use.  Furthermore, for some use patterns and agricultural practices, there were
insufficient Australian data on which to finalise the regulatory decisions.

The NRA has considered all public comments obtained on the draft report. A summary of the
main public comments and the NRA responses to these comments is at Attachment 3.

Where public comment demonstrated inaccuracies in information reported in the draft review
report these have been altered accordingly and the NRA thanks participants for the
information that made these adjustments possible. The draft proposed regulatory approach
has also been altered accordingly and these changes are now reflected in the interim regime
of use.

7.2. Interim Regime of Use

It is proposed that the following use changes would apply to products containing fenitrothion
at least while the data identified at Table 7.1 are being generated.

It must be reiterated that any decision in favour of the continued use of fenitrothion in these
situations would include the provision of all requested data and implementation of any
changes in use regimens. It must also be emphasised that even with the provision of the data,
the long term use of fenitrothion in some of these situations may not be sustainable if
assessment of the data confirms unacceptable occupational health or environmental risks.

Some user groups (APLC, grains industry) have already initiated action to reduce use rates of
fenitrothion in their respective situations and have achieved considerable success already.
Where possible these use patterns are to be incorporated onto labels which should reduce
some of the concerns about high use rates raised during the review.

At the end of the period required to generate the necessary data, (3 years) the NRA will
revisit the use of fenitrothion, assessing both the data provided to fill the identified data gaps
and the effectiveness of implementing the changes proposed below in reducing these risks to
users and the environment.

7.3 Interim Restrictions and Data Requirements

Interim Recommendation Key date
Certain Interim Review Recommendations require the development of
additional data. Where appropriate these data will be eligible for data
protection in accordance with Part 3 of the Agvet Code. Those submitting
data must confirm the commitment to do so by submitting appropriate
protocols for generating the data by 1 April 2000. If protocols are not
provided by that date, then the use related to that data requirement may be
cancelled.

1 April 2000
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Appropriately amended labelling would be required within 6 months of the
publication of the final review outcomes.

1 April 2000

1. Action to update labels to the current Labelling Code of
Practice is required.

1 April 2000

Application methods
2. Labels should specify the following application methods:

Ground-based applications
Apply fenitrothion by air-assisted, misters, electrostatic and boom
spraying.

It is highly desirable that closed mixing/loading systems are in
place and enclosed cabs fitted. It would be preferable that the
enclosed cabs are equipped with air-conditioning and pesticide
filters.”

Where aerial application of fenitrothion is permitted in specified products,
the following should be on the label.

Aerial applications
Only permitted by accredited/licensed aerial spray operators using closed
mixing/loading only (closed mixing/loading systems include all mechanical
transfer systems designed to minimise worker exposure during the transfer
of product from container to mixing vessel, eg. Dry coupling systems or
closed filling/loading systems. Short explanatory notes are included in the
relevant sections of the OHS technical report and review summary);

Human Flaggers
Human flaggers used in aerial applications must be protected by
engineering controls such as enclosed cabs.”

Protection of the environment
3. In order to minimise environmental impact, labels should also carry

the following warning:

“DO NOT apply under meteorological conditions or from spraying
equipment which could be expected to cause spray drift or run-off onto
sensitive areas (such as natural streams, rivers or waterways and human
dwellings).  Buffer zones should be observed as per label directions.
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Changes to use patterns
Both environmental and OHS risks identified during the review point to the
need to reduce worker and environmental exposure to fenitrothion. In some
uses it has been demonstrated that lower rates are efficacious. Labels
should, therefore, specify application at  minimum efficacious rates and
data generated to support the possibility of reducing rates for other uses.

During the public consultation period support was received for aerial
application of ECs on locusts and grasshoppers. Support was also received
for high rate uses in pastures. To enable these uses to be retained while
data is being generated the NRA has proposed to introduce buffer zones for
the uses the assessments had concerns about.

4. The following uses are supported by field trials which demonstrate
efficacy at this lower rate and labels should be changed accordingly:

Control of Locusts and Grasshoppers
ULV formulations - a rate range of between 210 ml/ha (270 g ai/ha) to
500ml/ha. Critical comments to be developed in discussions with
registrants to give direction on the situations in which different rates are to
be used. A 1.5km buffer zone to be observed when sprayed upwind of
water bodies. It has been proposed by the registrant that the ULV
formulation be restricted to use only by Government bodies eg APLC and
state authorities.

EC formulations - for aerial application rates no higher than 350 g ai/ha
with a 300m buffer zone when applied upwind of water bodies. If aerial
application of higher rates is required a larger buffer zone would be
required and would need to be discussed with the environmental evaluators.
EC formulations - Ground application:
Boom sprays - 50m buffer zone for water bodies
Misters – 100m buffer zone. Higher rates for ECs could be considered for
ground application only with a 100m buffer zone for water bodies.

5. Control of  Sitona Weevil in Lucerne
EC formulations - for aerial application rates no higher than 350 g ai/ha
with a 300m buffer zone when applied upwind of water bodies. If aerial
application of higher rates is required a larger buffer zone would be
required and would need to be discussed with the environmental evaluators.
EC formulations - Ground application:
Boom sprays - 50m buffer zone for water bodies
Misters – 100m buffer zone. Higher rates for ECs could be considered for
ground application only with a 100m buffer zone for water bodies.
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6. Pasture uses are to be modified while data are generated as follows:
Control of Blackheaded Pasture Cockchafer, Corbie and Winter Corbie
3 applications /year to allow control of Aphodium spp., corbie and winter
corbie in recognition that these insects have differing life cycles and
generally need to be controlled at different times of the year.

Spot spraying to be used as a tool where possible and further directions to
be placed on labels or provided by the relevant state authorities.

Critical comments to be adjusted: use lowest rates possible, based on pest
numbers/grub size. Observe any use limitations advised by state authorities.

EC formulations - for aerial application rates no higher than 350 g ai/ha
with a 300m buffer zone when applied upwind of water bodies. If aerial
application at higher rates is required a larger buffer zone may be required
and would need to be discussed with the NRA.
EC formulations - Ground application:
Boom sprays - 50m buffer zone for water bodies
Misters – 100m buffer zone. Higher rates for ECs could be considered for
ground application only with a 100m buffer zone for water bodies

Control of Underground grass grub and Oxycanus grass grub
Application to be restricted to one per year.

In consultation with State authorities and grower groups the following use
appears to be no longer required:

7. Delete the label use pattern for tobacco for grasshopper and whitefly
control.

8. The following crops may only have fenitrothion applied for control of
locust and grasshopper pests (as listed on registered labels):

Vines, Apple, Cabbages, Cherries, Grapes, Lettuce, Soya bean, and Tomato
for locust/grasshopper control.

The following label statement is required as a restraint:

‘NOT TO BE USED FOR ANY OTHER PURPOSE (PEST) THAN
LOCUST AND GRASSHOPPER CONTROL’

9. Stored Cereals

Appropriate or relevant label directions should be negotiated with relevant
grain industry organisations.

Discussions are currently underway between relevant grain industry
organisations and registrants.

1 April 2000
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The NRA would require chemical industry and user group cooperation to
achieve the following:

Chemical Industry Cooperation

10. Justification for the use of fenitrothion dust formulations over other
safer formulations eg in the treatment of grain on farms.

11. Development of enclosed mixing/loading systems, particularly for bulk
handling authorities

User Group Cooperation

12. Development of industry-wide standard operating procedures for using
fenitrothion to treat poultry housing. Health surveillance to be included

13. Standard operating procedures for manual sampling of grain to include
the use of protective clothing particularly for legs, torso and arms.
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Withholding Periods
14. The following Withholding Period (WHP) should be added to labels
where control of locust and grasshoppers is stated at rates up to 508g ai/ha
by aerial application where grazing restraints are not required or practicable
ie: direct overspraying of grazing stock has been undertaken.

“Withholding Period
Meat – 14 day withhold from slaughter .”

A 14 day withdraw from slaughter period is proposed where the grazing
restraint period has not been observed for aerial applications for control of
plague locusts.

If the grazing restraint period is observed the withholding period would
remain (as is currently on labels) as a 7 day grazing restraint

15. Field use on cereal grains and other grass-like plants (including
sorghum and pastures)
For applications at label rates (no greater than 508 g ai/ha) (sorghum) at 14
day intervals, 14 day withholding period and grazing restraint.  The label
use pattern for field use on cereal crops should be as for sorghum.

Sorghum & cereal straw and fodder – 14 day WHP.
Further data is required to establish appropriate animal feed entries for
cereal straw and fodder, including sorghum. While data is generated a 14
WHP is considered appropriate. If data shows that the 7 day WHP is
appropriate then the WHP will be changed.

For applications to pastures other than cereals and lucerne, at a label rate of
up to 1300 g ai/ha for control of Corbie, Winter Corbie, Underground Grass
Grub or Oxycanus Grass Grub, a single application only should be allowed
with a 7 day withholding period and grazing restraint. This use is
acceptable with a 7 day WHP as there is data to support this.

MRLs
16. The following amendments to the MRL Standard are recommended.

Table 1
Compound Food MRL
(mg/kg)
Fenitrothion
Delete:
FP 0226 Apple 0.5
VB 0041 Cabbages, Head 0.5
SB 0715 Cacao beans [cocoa beans] 0.1
FS 0013 Cherries 0.5
MO 0105 Edible offal (mammalian) *0.05

Fruits [except cherries and grapes] 0.1
FB 0269 Grapes 0.5
VL 0482 Lettuce, Head 0.5
VL 0483 Lettuce, Leaf 0.5
MM 0095 Meat [mammalian] *0.05
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ML 0106 Milks [in the fat] *0.05
CM 1205 Rice, polished 0.1
VD 0541 Soya bean (dry) 0.3
GS 0659 Sugar cane 0.02
DT 1114 Tea, Green, Black 0.5
VO 0448 Tomato 0.5
TN 0085 Tree nuts 0.1

Vegetables [except cabbages, head;
lettuce, head; lettuce, leaf; soya bean
(dry); tomato] 0.1

Add:
MO 0105 Edible offal (mammalian) T*0.05

Fruits 1
MM 0095 Meat (mammalian)[in the fat] T*0.05
ML 0106 Milks [in the fat] T*0.05
CM 1206 Rice bran, unprocessed T20

Vegetables 0.5
and
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Table 4
Compound Animal Feed MRL
(mg/kg)
Delete:
AS 0161 Straw, fodder (dry) and hay of cereal T10

grains and other grass-like plants
(dry weight basis)

Add:
AL 1020 Alfalfa fodder [Lucerne] T5
AL 1021 Alfalfa forage (green) [Lucerne] T5
AS 0161 Straw, fodder (dry) and hay of cereal T10

grains and other grass-like plants

T (temporary) refers to MRLs which will expire 3 years after this review is
finalised or as determined by the NRA (see below).  Maintenance of a
temporary MRL is dependent on the registrant or person or group wishing
to retain the MRL formally undertaking to generate the requested residue
data within the allocated time frame.

The current Table 5 entry appears to be unnecessary and should also be
deleted.

Table 5

Delete:
Fenitrothion For use in seed dressings

The following MRLs were not changed but confirmed as part of the review
and remain as currently stated in the MRL standard:

Table 1
Compound Food MRL
(mg/kg)
Fenitrothion

Retain
PE 0112 Eggs 0.05
PM 0110 Poultry meat *0.05
PO 0111 Poultry, Edible offal of *0.05
GC 0080 Cereal Grain 10
CM 0654 Wheat bran, unprocessed 20
CF 1210 Wheat germ 20

17.If Australian confirmatory trial data are not provided by 30 September
2002 the temporary MRLs will be withdrawn.

Compliance

18. The NRA and relevant State Departments would monitor the supply and
restricted use regimens to ensure the above restrictions are being complied
with.
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Advice to Industry

19. Employers should ensure they are complying with the NOHSC
guidelines and relevant state legislation for health surveillance. The
employer shall provide health surveillance for an employee who has been
identified in the assessment process as being exposed to a hazardous
substance.

20. An audit of cholinesterase monitoring procedures will be conducted by
the relevant grain handling corporations and an annual reporting system for
cholinesterase monitoring results for all workers handling fenitrothion
should be implemented and managed by the relevant industry bodies.

Table 7.1 Requirements for further data
Data Requirement Due date

Toxicology
Highly Desirable
21. Appropriate long term dietary studies (2 yrs) should be performed with
special emphasis on nerve histopathology and behavioural aspects
(Function Observation Battery).

To be determined

OH&S
Essential
22. Collection & assessment of measured worker exposure data for all
fenitrothion uses by ground & hand directed spraying. Data collection to be
appropriate to assess influence of enclosed mixing/loading & enclosed
cabs.

September 2002

Essential
23. Study of a representative number of poultry farms and workers to
establish airborne fenitrothion residues and the risk to workers.

September 2002

Essential
24. Study of a representative number of workers and sites to establish
fenitrothion exposure & risk to workers treating hides/skins and associated
storage areas and handling treated skins and a study of dissipation of
fenitrothion residues on treated skins.

September 2002

Essential
25. Study of a representative number of workers to establish the exposure
to fenitrothion residues for workers spending substantial time checking
locust and other kills after spraying and a re-entry period after spraying
when the risk is acceptable to conduct this activity.

September 2002
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Environment
Essential
26. Monitoring program to determine whether birds are present during
application of fenitrothion or visit to feed after high rate treatment of
pastures. Further monitoring to determine whether there is any impact
should exposure occur.

September 2002

Essential
27. Monitoring of fenitrothion residues in runoff water leaving treated
pasture, particularly where rain follows soon after application. Residue
monitoring in receiving waters, particularly small ponds.

September 2002

Efficacy
Desirable
28. High applications rates in pasture uses are of great concern requiring
trials to investigate the viability of lower rates (to below 350 g ai/ha) or use
of alternative chemicals/methods.

If provided:
September 2002

Desirable
29. Trials testing viability on lower rates (below 350g ai/ha) on locust and
grasshopper species (other than plague locusts) controlled by fenitrothion
or investigate the use of alternative chemicals/ methods.

September 2002

Residues
Essential
30. Australian data for lucerne, other grass-like situations and other forage
crops (e.g. pasture and sorghum) where non-locust pests are to be
controlled. Trials should be conducted that address the maximum
Australian use pattern and allow suitable grazing restraints and withholding
periods to be set.

September 2002

Essential
31. An industry management process is required for rice, and other cereals,
particularly with reference to rice bran.  Data to establish that this
management process is achieving the desired result is appropriate.

September 2002

Highly Desirable - Essential if WHP to be reduced.
32. In relation to the 14 days withholding period for harvest of cereals,
(including sorghum), there appear to be some anomalies on registered
product labels. On all labels there is the 7 days withholding period for
grazing and cutting for stockfood. On some labels, there is an additional 14
days withholding period for harvest. Some clarification is required in
relation to harvest of treated cereal crops and current label rates and
directions. The 7 days withhold from grazing and cutting for stockfood
remains unchanged for pastures and lucerne, but may not be appropriate for
sorthum and other cereal straw and fodder in terms of meeting the
temporary MRL of 10 mg/kg set for these feed commodities. Hence further
data are required to establish an appropriate animal feed entry for cereal
fodder and forage, including sorhum. If the data show that a 7 day
withholding period for grazing and cutting for stockfood is appropriate,
then the withholding period will be changed.

September 2002

Table 7.2 Data requirements and commitments to date for uses
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Use Require-
ment

Number

Commitment/Comments

All 21 Fenitrothion is expected to be reviewed by the EU
shortly and these concerns are expected to be raised
during this review. Therefore, this data requirement,
while highly desirable, is considered non-essential as this
stage. The registrant should provide any information
related to these concerns that they already have access
to, to the NRA, but any data generation to be put on hold
temporarily until the outcomes of the EU review are
known. If, as a result of the EU review, this data is
required, then the registrant is to provide the study to the
NRA as soon as it is available. If this study is not
required by the EU the requirement of this study will be
reviewed and a determination made if this study is still
required by the NRA at that time.

Grasshopper/locust
control

22 The APLC has expressed interest in generating data for
this use. It should be noted that this requirement is for
ground-based application rather than the aerial ULV
application used by the APLC.   However there is
interest in retaining this chemical for locust control and
discussions are currently underway.

23 The APLC has expressed interest in undertaking an
exposure study for all aspects of chemical handling
relevant to its activities: drum handling, mixing/loading
and re-entry to sprayed areas. It is proposed that this be a
combined effort with other organisations to also measure
worker exposure in ground-based spraying operations
under recommendation 21.

24 The APLC’s environmental officer has commenced a
research program to investigate the impact of
fenitrothion spraying on birds and other vertebrates

25 APLC proposes to establish water monitoring in control
campaigns in both a routine and targetted way. It should
be noted here that the APLC already conducts a spray
program where pollution of water bodies is unlikely to
occur but they acknowledge that unintended off-target
drift or rain following spraying could result in such
pollution.

27 The APLC is currently investigating the following issues
• reduced rates of ULV fenitrothion for all species
• reduced area targets
• alternative control agents both chemical & biological

Pasture* 22 This study could be done as a general broadacre use.
However, the study must be done using ground based
application equipment and the EC formulation. The
APLC has proposed conducting this study and Study No.
24 in conjunction. Currently no commitment to generate
this study has been received.
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24 A limited number of sites would be used to provide an
indication of environmental exposure from these use
patterns. It is not intended that mandatory monitoring be
an ongoing requirement every time fenitrothion is used.
Any adverse effects that may be incidentally observed
should be reported to the NRA.

Monitoring of birds should be conducted in iterative or
tiered fashion. That is, intial observations should focus
on exposure eg whether food becomes available to birds,
and whether birds feed in treated areas. If observations
reveal that exposure is minimal, no further investigations
of impact would be needed.

To date no commitment to provide this data has been
received. However, the APLC has proposed bird
monitoring for locust control uses.

27 Some monitoring of a limited number or ‘worst case’
sites is considered essential as surface run-off may be
expected to remove a few percent of applied fenitrothion.
Impacts on fish and other aquatic invertebrates  which
are much more sensitive would need to be monitored.

Currently no commitment to generate this study has been
received.

28 Advise has been received that further reduction of rates
in pasture use is not possible. This study, therefore,
remains as desirable but not essential.

30 This study is required for any rates above 512 g ai/ha.  If
all rates were to be reduced to below this level this study
would no longer be required.

Currently no commitment to generate this study has been
received.

Grain 31 Discussion between relevant industry bodies and the
primary registrant has been initiated and this data
requirement is to be addressed

32 This data is only required to adjust WHPs for sorghum
and cereal straw and fodder from 14 days to 7 days. If
data is not supplied WHPs will remain at 14 days.

Poultry 23 Discussions have been initiated between relevant
industry bodies and registrants regarding this data
requirement.

Poultry cont. 23 Discussions have been initiated between relevant
industry bodies and registrants regarding this data
requirement.

Hides & Skins 24 There appears to be no interest in retaining this use
either by industry or registrants. Therefore, unless a
commitment to provide data is received before the end of
1999 this use is to be removed from all registered labels.
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* Pasture
Although no commitments to produce data have been received for any of the pasture use requirements it
is recognised by the NRA that this is an important chemical for use in Tasmanian pasture. The
alternative to this chemical is Chlorfenvinphos, an S7 poison, and the NRA would be reluctant to take a
course of action which would result in an increase in the use of a more toxic compound. Therefore,
although no data commitment has currently been made, the NRA intends to allow further discussion on
the retention of this use, at least in the short-term, while either data is generated, use patterns adjusted
and/or alternatives are researched.
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ATTACHMENT 1: PRODUCTS AND ACTIVE CONSTITUENTS AFFECTED BY
THIS REVIEW

PRODUCTS

NCRIS Product Name Applicant
32096 Fenitrogard Liquid Insecticide AgrEvo Pty Ltd
32983 Insectigas F Fenitrothion Insecticide BOC Gases Australia Limited
42237 Insectigas FP Fenitrothion Insecticide BOC Gases Australia Limited
42272 David Grays Fenitrothion 1000 David Gray & Co Pty Ltd
42038 David Grays Outdoor Fogger David Gray & Co Pty Ltd
32984 Davison Fenitrothion 1000 Insecticide Davison Industries an activity of Joyce

Rural Pty Ltd
42612 Davison Fenitrothion 1280 ULV Insecticide Davison Industries an activity of Joyce

Rural Pty Ltd
47210 Farmoz Fenitrothion 1000 Insecticide Farmoz Pty Ltd
40062 Synergen F Insecticide Ecolab Pty Ltd
52034 Nevweb Fenitrothion 1000 Grain Protectant Australian Generics Pty Ltd
32986 Nufarm Fenitrothion 1000 Insecticide Nufarm Limited
32091 Nufarm Fenitrothion Grain Protectant Powder

Insecticide
Nufarm Limited

41502 Nufarm Fenitrothion ULV Insecticide Nufarm Limited
46127 Rentokil Fenitrothion 1000 Insecticide Rentokil Pty Ltd
39242 SJ Fenitrothion Insecticide S. Jay Industries Pty Ltd
50775 Sumithion 1000EC insecticide Sumitomo Chemical Australia Pty Ltd
50774 Sumitomo Sumithion ULV Premium Grade

Insecticide
Sumitomo Chemical Australia Pty Ltd

*Note:  This list does not include those products which have not been renewed by applicants but which
are still permitted to be sold for two years to clear stocks.

ACTIVE CONSTITUENTS

NCRIS Active Constituent Approval Holder
44006 Fenitrothion Sumitomo Australia Ltd
44499 Fenitrothion Sumitomo Chemical Australia Pty Ltd
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ATTACHMENT 2: CONSIDERATION OF PUBLIC SUBMISSIONS

INTRODUCTION

Consistent with the NRA’s policy of consulting with all parties interested in the review
process, the NRA published notices in the Australian rural and metropolitan press calling for
written submissions regarding the review of fenitrothion. twelve submissions were received
from members of the public, and from environmental, government, commodity and user
groups.

Submissions primarily expressed views supporting the continued use of fenitrothion. Several
submissions addressed the effects of this chemical on the environment, public health and
safety to the user. Support for the continued availability of fenitrothion in the market was for
use in pasture, poultry sheds, and for grain storage and locust control.

While all views expressed in the public submissions were considered in the review of
fenitrothion, these remain the views of their authors and not of the NRA. The primary
purpose of this section is to highlight the range of views resulting from public consultation.
Any issues raised which have been supported with data are considered in more detail in the
relevant sections of the ECRP report.

For the ease of presentation, all views and concerns raised on fenitrothion have been
categorised as follows:

• Submissions regarding any public health, environmental, safety, residues or trade issues
are presented under the heading ‘Risk Identification’.

 
• Submissions discussing the importance of fenitrothion in various industry sectors, are

dealt with under the second section labelled ‘Agronomic practice’.
 
• The third section contains views on the fate of this chemical. This information can be

found under the heading ‘Public Opinion on the Fate of Fenitrothion’.
 
 Most views expressed in the public submissions have been summarised in the following
section, and where views expressed in several submissions are similar or related, these have
been consolidated.
 
 1. RISK IDENTIFICATION
 
 1.1 Public Health
 
 The issue of possible health effects arising from the use of fenitrothion was discussed by one
respondent who described generalised symptoms of organophosphate poisoning. Although
the effects of organophosphate poisoning are widely recognised, the respondent was
concerned that  many workers and their general practitioners may not be aware of, or able to
diagnose the effects of, chronic exposure. It was suggested that these effects may be more
widespread than is realised.
 
 Respondents involved in large scale use of fenitrothion in locust control and grain storage
emphasised that several strategies are in place to manage and monitor exposure, as follows.
 
• there is a personal protective equipment code for personnel in contact with fenitrothion;
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• regular cholinesterase testing is carried out;
 
• material safety data sheets are supplied in grain storage areas of large organisations;
 
• there is some use of  ultra low volume (ULV) sprays to reduce exposure;
 
• staff carry atropine tablets or, if not available, injections of atropine may be given under

directions from the Royal Flying Doctors Service;
 
• risk areas are identified and strict regulations enforced to reduce exposure.
 
 1.2 Environment
 
 There were three submissions that addressed the effects of fenitrothion on the environment:
 
• it was indicated that fenitrothion was toxic to wildlife, particularly to birds, bees and

aquatic organisms;
 
• for grain storage, it was stated that fenitrothion is applied directly to harvested grain at

low concentrations and application is usually confined to grain storage areas which are
below ground. This contains spray drift and leakage (sump pits collect excess). Waste
grain and dust is usually buried at approved sites, except at seaboard terminals where the
grain dust is collected by fertiliser companies for processing into potting mixes;

 
• the respondent wrote that the main locust control organisation has established

environmental guidelines and regular monitoring is done to ensure locust control
programs are conducted with minimal effect on the environment and tht guidelines are
effective. For example: regular water sampling is undertaken. Post treatment checks of
sprayed targets is also undertaken to check for dead or sick birds and small mammals.
Research projects are underway to identify which small mammals, reptiles and birds are
most likely to be affected;

 
• one applicant provided various studies on environmental exposure and toxicology, as

summarised below:
 a) Spray residues downwind of sprayed areas were studied. It was predicted that spray

residue decreased rapidly downwind of sprayed areas and that by 1000m downwind
it would be at 1.4% of the in-target residue. Field data showed residues at 4.8%
downwind for one trial and 1.2% for the other. In Australia, procedures developed in
Canada were used as a guide to work out margins of safety for areas at risk. Current
standards of the Australian Plague Locust Commission state that the distance
downwind from a sprayed target to any sensitive area such as water bodies, human
habitation, organic farms, bee hives, should be 1.5km (which is to be increased in
winds of >5m/s).

 b) Summaries of a variety of environmental toxicology tests carried out on  water, soil,
vegetation and animals show the rates of degradation of fenitrothion and the
degradation products - fenitrooxon, S-methyl fenitrothion, 3-methyl-4-nitrophenol
and amino-fenitrothion (metabolites which are present in very low concentrations
with less persistence in the environment than fenitrothion).

 c) Data showed that fenitrothion rapidly volatised from surfaces of water bodies in light
conditions. Fenitrothion in tap water kept in the dark degraded by 20% in 17days, the
same concentration in tap water in light conditions degraded by 50% in 3 days, with
similar results shown for lake water.
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 d) Soil results showed half lives between 2 and 7 days with microbial activity
considered important in the breakdown.

 e) Studies on grass in controlled environments showed the half life from grass exposed
to sunlight was 19 hours and if solar radiation was cut by 90% the half life increased
to 29 hours. After 6 days in both situations only 1% was detected. In tests on
sorghum heads and leaves fenitrothion had a half life of < 5days.

 f) Studies on dead birds found in areas of sprayed locusts did not show their deaths
were caused by exposure to fenitrothion. When domestic quails were fed
fenitrothion, high levels of the chemical (14-870ppm) were detected one day after
treatment, but levels fell (3.4 to 100ppm) by seven days after treatment. Tests of
brain acetyl cholinesterase (AChE) varied little between test birds and control birds
and no correlation was found between the level of fenitrothion on plumage and
AChE activity.

 g) Two research papers submitted discussed the value of early intervention to prevent
serious outbreaks of plague locusts. The papers give information on the means of
application (aerial), areas treated with number and size of targets, and the amounts of
fenitrothion used. The paper also discusses costs involved with aircraft charter, cost
of chemicals and staff and gives a cost of control per hectare. The majority of the
cost being from the insecticide used. Information is also given on size of bands,
distribution of locusts, and swarm targets from 1977-78 to 1995-96.

 
 1.3 Residues and Trade
 
 One submission indicated that residues of fenitrothion in stored grains and their processed
products and in stored legumes are monitored by industry at half the maximum residue limit
(MRL) to ensure residues in wheat bran and wheat germ do not exceed the MRL. Quality
assurance by Bulk Handling companies ensures testing during storage and prior to outturn.
Extensive testing of grains and by-products is undertaken. The National Residue Survey
(NRS) grains program conducts regular monitoring of several grains, legumes, wheat flour
and bran and show consistently good results.
 
 The submission stated that there is a contractual obligation in most cases to provide insect-
free grain to domestic and international markets and that Australian grain consistently meets
Codex MRLs. If they are lower than Australian MRLs the grain industry uses specific
measures to meet these (often contractual standards). Fenitrothion has a lengthy usage, with
few MRL violations, and acceptance by domestic and international markets. Thus continued
usage does not pose trade problems in this industry.
 
 One applicant provided various studies where residues in meat, fat and milk were analysed,
as is  summarised below:
 a) In several studies, dairy cattle were fed food treated with fenitrothion. Milk, urine

and faeces samples were analysed for fenitrothion and its metabolites. Amino-
fenitrothion was detected in urine, milk and faeces in early tests, but in all studies
fenitrothion and its metabolites were undetectable 7 days after withdrawal of
fenitrothion from the diet.

 b) Fenitrothion and its metabolites were analysed in meat and fat from cattle grazed on
pastures treated with different levels of fenitrothion. Low residues were detected in
meat and fat at one day after treatment. By 3 days residues in meat were low or not
detectable at any of the treatment rates and in fat was only detected at very low levels
(<0.001ppm). The conclusion was that fenitrothion was rapidly degraded and/or
excreted and accumulation in body tissue was rare.
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 c) Other tests were undertaken on Jersey cows, Japanese Sanna Goats and on Calves
with similar results. That is, at 7 days after treatment, fenitrothion was either not
detected or was detected at levels no higher than prior to treatment.

 
 2. AGRONOMIC PRACTICES
 
 2.1 Use Patterns
 
 Resistance to insecticides is increasing, resulting in a move to fumigants for grain storage.
However, decrease in use of residual protectants, such as fenitrothion, varies greatly from
state to state. In WA residual protectants are not used on stored grain but are used in fabric
treatment and farm silos. In NSW up to 50% of grain may be treated by residuals in a season
and in Victoria it is up to 30% of grain. SA and Qld have a greatly reduced dependence.
Additionally  20% of all stored wheat is subjected to contact insecticides.
 
 Respondents advised that fenitrothion is used in several areas of importance:
 
• to control litter beetles in poultry sheds. It is used at label rates when the shed is cleaned

and disinfected after birds are removed. Litter beetles destroy shed insulation and transmit
bacterial and viral diseases. Fenitrothion is claimed to be the most effective control for
litter beetles. No tissue residues have been detected during NRS testing.

 
• for control of damaging population concentrations of spur-throated and migratory locusts.
 
• in Tasmanian pastures to control Corbie, Winter corbie and Cockchafers.
 
• as the only chemical registered for control of the 4 locust pests on tomatoes and apples
 
• as a valuable grain protectant for stored grain. The warm Australian climate encourages

fast proliferation of insect pests, a problem where grain is harvested in hot weather and
stored warm, favouring insect reproduction.

 
• for use on malting barley - fenitrothion is the principal chemical as chlorpyrifos-methyl

inhibits yeast production (used on 300,000 tonnes annually by Graincorp). It is claimed
that no other registered alternatives to fenitrothion are available for this use where
fumigation is not possible.

 
• as a fabric treatment - it is claimed that the only alternatives are the organophosphate

azamethiphos (an expensive option), or diatomaceous earth products which are poor
performers in high humidity.

 
• to disinfect grain storage areas of residual infestation and to prevent re-infestation (done

quarterly by some).
 
• in combination with carbon dioxide  in carbon dioxide systems - space treatments (flour

mills, warehouses), machinery and enclosed spaces.
 
• in tandem applications where resistance is a problem (urgent uses only).
 
• to control weevil pests (sitophilus species) which are tolerant to insect growth regulators

and synthetic pyrethroids.
 
• use of fenitrothion is increasing generally as the phase-out of methyl bromide begins.
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 Application is usually once a year during the grain harvest period from November to
February. Additional treatments are avoided where possible due to resistance concerns and
additional cost. In years of substantial grain surplus, additional treatments may be necessary
during October and November.
 
 2.2 Resistance Management
 
 Although resistance to insectides is increasing, fenitrothion is still considered a valuable tool
for management of insect pests.
 
• With the Australian Plague Locust (Chortoicetes terminifera) no increase in resistance has

been detected. Application rates have been decreased in recent years from 300-400mL/ha
to 210mL/ha (267g ai) on nymphal bands and adult swarms, or 300mL/ha (382g ai) in
other areas, eg tall, dense vegetation, and is still as effective in controlling the locust
populations.

 
• It is a valuable tool for IPM  of stored grain and resistance. There was a concern that if

access to contact insecticides like fenitrothion was lost then resistance to the only
alternative, phosphine gas, was a possibility as this had have been recorded in some
countries.

 
 2.3 Alternative chemicals
 
 Alternatives to fenitrothion are either under review, being phased out or have other usage
associated problems.
 
• The only alternative in Tasmania pastural use is chlorfenvinphos which is considered

more toxic and thus can only be applied aerially under special licence. Fenitrothion is the
standard chemical in Tasmania for control of pastural pests.

 
• Chlorpyrifos-methyl cannot be used on malting barley because it inhibits yeast production.
 
• Dichlorvos is also currently under review.
 
• Pirimphos-methyl - many countries do not have MRLs for this chemical.
 
• Methyl Bromide is being phased out.
 
• Ethylene Dibromide (EDB) has been phased out.
 
• Phosphine gas and CO2 are fumigants which require specially sealed storage areas.
 
• Heat disinfestation requires sealed storage systems.
 
 2.4 Economic issues
 
 Various economic issues were raised which relate to the importance of retaining fenitrothion
 
• Situations were cited where a country may have applications of residual insecticides as a

quarantine requirement or as a requirement so that the grain can be stored safely in that
country once imported.
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• A move to fumigation alone for stored grains has a number of problems such as the
number of different handling systems  (farm, private and central)  and the high cost of
sealing storage systems for fumigant use. Some storage systems are not practical to seal.
Sealed areas also require on-going maintenance which increases costs. Legislation on silo
construction would need to change if residual insecticides were to be withdrawn.

 
• As industry diversifies and deregulates an increase is expected in farm and private storage,

which is mainly unsealed.
 
• If fenitrothion was lost for locust control, the cost of  controlling locusts in grain could

increase due to a need to use more quantities of alternative chemicals, thus increasing the
cost of grain and hence, meat and fibre.

 
 3. PUBLIC OPINION ON THE FATE OF FENITROTHION
 
 There were 12 public submissions including several very detailed submissions. Strong
support was provided for the retention of fenitrothion. It is claimed to have an important role
in locust control, grain storage, pasture management and poultry farming. In other industries
it is considered a valuable tool for IPM management. However, fenitothion is considered by
one respondent to be a threat to aquatic life and stronger controls around waterways were
recommended.
 
 Specific recommendations proposed included:
 
• If the intent is to ban fenitrothion, then the chemical should be retained until suitable

replacements exist. With phase-out of methyl bromide and EDB, options for alternatives
are already greatly reduced.

 
• Stricter control around waterways to prevent run-off and other forms of aquatic

contamination are required.

FENITROTHION PUBLIC SUBMISSION CONTRIBUTORS

Scott Shepherd Queensland Cotton
Tom Grimes Steggles Limited
Dr G Hooper Australian Plague Locust Commission
- Tasmanian Farmers & Graziers Association
Neil Fisher Grains Council of Australia
Marie O’Dea The Western Australian Farmers Federation (Inc.)
Marcus Holdsworth Bombala Rural Lands Protection Board
Dick Copeman Queensland Conservation Council & the Queensland Consumers’

Association
John McDonald Queensland Nursery Industry Association
Col Schiller Walsh’s Seeds, Garden Centre & Nursery
Wayne Bacchi Wholesale Indoor Foliage
R G Granger Queensland Fruit & Vegetable Growers
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ATTACHMENT 3: SUMMARY OF PUBLIC RESPONSE TO THE DRAFT
FENITROTHION REVIEW REPORT

Following consultation with the stakeholders in Commonwealth and State authorities
and industry, the NRA released a draft fenitrothion review report on 2 February 1999
for public comment. This release was widely publicised and notices were sent to all who
had expressed interest in or who had participated in the review thus far. The draft
review report was placed on the NRA Website and printed copies were available on
request. The fenitrothion draft incorporated an approach to public consultation where
the emphasis was on identifying concerns and data gaps flowing from the review of
fenitrothion. The public comments phase lasted two months during which comments
and submissions from the public were obtained on the draft report.

The NRA received a reasonable response from the public comment phase. This summary
describes the main issues raised in response to the release of the draft review report. As
expected, the proposed restrictions and data gaps identified in the draft report attracted most
comment.

Nine submissions were received, which came from State authorities, followed by grower
groups and commodity organisations. Submissions were received from organisations
producing, processing or associated with the following commodities: pome fruits, stone fruits
and grain and organisations involved in locust control.

Public comments in general supported the risk management approach taken by the NRA. Key
stakeholders have provided commitments and taken significant initial steps to generate the
required data and implement use restrictions. In consultation with the appropriate
stakeholders, the NRA has establish a regime for fenitrothion use during the interim period
while any data requirements are addressed by the appropriate stakeholders.

While there was acceptance of the need for maximum care and caution in the use of
fenitrothion, several proposed restrictions and label statements attracted comment from
respondents. Those comments and others are presented below with the most frequently raised
issues first. Public concerns and comments are presented in normal font while the NRA
responses to those concerns (where relevant) are in italics.

Rates/Use Patterns Information

Rice
• Rice use is very low and sporadic. However, fenitrothion is seen as a useful chemical.

Occasionally the Rice Cooperative Ltd (RCL) may need to treat batches of carry over
paddy rice with fenitrothion. However, use is expected to remain on a small scale.

• RCL has expressed an interest in contributing to data requirements if needed.

Locust control

• Agriculture Western Australia have stated that they use fenitrothion for plague locust
control as an infrequent use. Only one application is made in an area after an outbreak.
Fenitrothion is used because it gives good control of large hoppers. Pyrethroids are also
used and give good control of small hoppers though not on the larger ones.
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• APLC queried whether the option of using helicopters for locust control had been
excluded. The APLC are interested in possibly using helicopters to apply chemicals to
allow them to target infestations that are not visible during fixed wing aerial survey, and
to target individual small hopper bands reducing chemical

NRA advice had been that helicopters were not used but APLC argues that they would like to
maintain the option as there are plans to  investigate applications using helicopters. As no
additional environmental issues are expected from this use, Recommendation no.2 will be
adjusted accordingly.

• APLC notes that rates of 270g ai/ha for control of locusts were only the lower end of the
necessary rates (Recommendation 5).

NRA to change recommendations to show the range from 270 g ai/ha to 508 g ai/ha with
specific critical comments on situations where the higher rate is to be used, to be developed
and shown on the labels.

Grasshopper Control

• AAPGA were concerned about the apparent exclusion of the use of fenitrothion on wingless
grasshoppers.

The intention of the review recommendations was not to exclude this use and the wording of the
recommendation has been redrafted to remove any confusion there may have been.

Pasture use

• Tasmania DPI have advised that they are not in a position to conduct any trial work to
generate more data.

• It was stated that the NRA has dismissed or ignored various data on efficacy trials submitted by
Tasmania DPI.

The NRA did evaluate studies submitted by Tasmania DPI on efficacy trials. However, as the
papers submitted were all published in the late 1960's and early 1970's, it was thought that
with the many changes in formulation and application techniques it might be possible to
reduce rates. If, as is stated by Tasmania DPI, rates are unable to be reduced then this is
considered to be a concern. It is the view of the NRA reviewers that the higher rates eg
1.3kg/ha, pose risks to workers and the environment. Tasmania DPI has submitted some
information suggesting that this will obviate the need for any data to be generated. This,
however, is not the case. There is still a need to provide OH&S, environment and residues
data if this use is to be maintained.

• Tasmania DPI were concerned that if recommendations affecting pasture management
were to be adopted in their current form this may adversely affect control of key pasture
pests. The concern was that the 3 pasture pests to be controlled have different life cycles
meaning that the timing for greatest effect on each pest is different and that rates differ.

The NRA acknowledges that the single application per year may not be effective. This
recommendation will be adjusted to allow 3 applications per year to cover the three different
pest species. Minimising the number of applications used of a chemical is one technique used
to reduce perceived risk to acceptable levels while data is being generated.
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• Advice was that chemical usage had decreased to about one fifth over the last several
years and that spot spraying is becoming a regular feature on many properties.

Introducing spot spraying onto labels to assist in risk minimisation will be considered during the
implementation phase of this review.

• Tasmania DPI also felt it was unnecessary to state that there should be only one
application per year for control of Oxycanus grass grub.

The NRA disagrees with this statement. They are aware that control of Oxycanus grass grub
is infrequent but with concerns over high rates the use was only to be allowed if control over
the number of sprays was put in place. Limiting the sprays to one per year allows this high
rate use to remain as a label use.

• Tasmania DPI felt that the data requirements no. 28, 29 and 30 should be deleted.

It is not possible to delete these data requirements. If requirement 30 had been met and it
was shown that rates could be substantially reduced it might have been possible to remove
some of the other requirements. However, if efficacy rates can not be reduced, as has been
stated by Tasmania DPI, then it is all the more important that requirement for OH&S,
Environment and efficacy are met. There are significant concerns for exposure to both avian
and aquatic populations and these need to be monitored to determine if these concerns are,
in fact, valid. Anecdotal evidence of no harm cannot be considered as proof that no harm has
happened. It is also necessary to note that even if the environment requirements no. 28 and
29 were deleted there would still be OH&S (requirement 23) and Residues (requirement 32)
data necessary to maintain the pasture use.

Cholinesterase Testing

NSW Farmers Associated pointed out the logistical difficulties in conducting tests required
for cholinesterase (ChE) monitoring in remote locations. The Association recommends that
education of users of chemicals is the most effective method of reducing the risks in using
them.

The NRA acknowledges the difficulties of conducting ChE tests in remote locations. However,
individuals and organisations should be aware that ChE testing is listed in Schedule 3 of the
'Control of Workplace Hazardous Substances, National Code of Practice for the Control of
Workplace Hazardous Substances [NOHSC:2007 (1994)] published in March 1994, AGPS,
as a requirement for all organophosphate pesticides. The expectation of the Commonwealth
Government and the National Commission is that national codes of practice are adopted by
Commonwealth, State and Territory governments. Employers should be aware of their
obligations as listed under this Code of Practice in each state or territory.

The NRA agrees that education of users is important and encourages the NSW Farmer
Association and any other relevant associations/groups to encourage their members to
attend training courses.

WHPs

The APLC queried WHPs and asked why the WHPs are only for plague locusts at the
rate of 270 g ai/ha only. (Recommendations 3 & 18)
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Data was generated by NSW Agriculture in conjunction with the APLC. The results
from the trial clearly showed that at 14 days after aerial application at 508 g ai/h to
pastures (including overspray of animals), residues above the limit of determination of
0. 02 mg/kg were not found in any cattle tissues. Therefore WHPs can be extended to
include control of locusts and grasshoppers at rates at or below 508 g ai/ha over
pastureland and/or grazing animals. Both these recommendations have been reworded
to reflect comments received.

It has been pointed out that there is an anomaly in relation to the 14 day withholding
period for harvest of cereals (including sorghum), and the 7 days withholding period
for grazing and cutting for stockfood.

The anomaly exists on current labels as well. Some clarification is, therefore, needed
in relation to harvest of treated cereal crops and current label rates and directions.
The 7 days withhold from grazing and cutting for stockfood remains unchanged for
pastures and lucerne, but may not be appropriate for sorghum and other cereal straw
and fodder in terms of meeting the temporary MRL of 10mg/kg set for these feed
commodities. Hence further data are required to establish an appropriate animal feed
entry for cereal fodder and forage, including sorghum. If the data then shows that a
7day withholding period for grazing and cutting for stockfood is appropriate, then the
withholding period will be changed.
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NRA ORDER FORM

To receive a copy of the full technical report for the NRA’s evaluation of fenitrothion, please
fill in this form and send it, along with payment of $100 to:

Administrative Officer
Chemical Review Section
National Registration Authority for Agricultural and Veterinary Chemicals
PO Box E240
Kingston ACT 2604

Alternatively, fax this form, along with your credit card details, to Administrative Officer on
(02) 6272 3551.

Name (Mr, Mrs, Ms, Dr)________________________________________

Position _____________________________________________________

Company/organisation _________________________________________

Address _____________________________________________________

Contact phone number (___) ____________________________________

I enclose payment by cheque, money order or credit card for $__________

�   Bankcard �   Visa   �   Mastercard �   Amex

Card number  �  �  �  �    �  �  �  �    �  �  �  �    �  �  �  �
Expiry date ...../....../......

Signature__________________________________Date ______________


