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Overview

Proposed registration decision for 2-phenethyl propionate, nuranone,
geraniol, and eugenol

Health Canada’s Pest Management Regulatory Agency (PMRA), pursuant to subsection 28(1) of
the Pest Control Products Act, is proposing registration for the sale and use of 2-Phenethyl
Propionate Technical, Nuranone Technical, Geraniol Technical, Eugenol Technical, and related
end-use product, Japanese Beetle Trap Refill, containing the active ingredients 2-phenethyl
propionate, nuranone, geraniol, and eugenol, to control Japanese beetles in outdoor domestic
areas.

An evaluation of available scientific information found that, under the approved conditions of
use, the health and environmental risks and the value of the pest control products are acceptable.

This Overview describes the key points of the evaluation, while the Science evaluation provides
detailed technical information on the human health, environmental and value assessments of 2-
phenethyl propionate, nuranone, geraniol, eugenol, and Japanese Beetle Trap Refill.

What does Health Canada consider when making a registration decision?

The primary objective of the Pest Control Products Act is to prevent unacceptable risks to
individuals and the environment from the use of pest control products. Health or environmental
risk is considered acceptable! if there is reasonable certainty that no harm to human health, future
generations or the environment will result from use or exposure to the product under its proposed
conditions of registration. The Act also requires that products have value? when used according
to the label directions. Conditions of registration may include precautionary measures on the
product label to further reduce risk.

To reach its decisions, Health Canada’s PMRA applies modern, rigorous risk-assessment
methods and policies. These methods consider the unique characteristics of sensitive
subpopulations in humans (for example, children). They also consider the unique characteristics
of organisms in the environment. These methods and policies also consider the nature of the
effects observed and the uncertainties when predicting the impact of pesticides. For more
information on how Health Canada’s PMRA regulates pesticides, the assessment process and
risk-reduction programs, please visit the Pesticides and pest management portion of Canada.ca.

Before making a final registration decision on 2-phenethyl propionate, nuranone, geraniol,
eugenol, and Japanese Beetle Trap Refill, Health Canada’s PMRA will consider any written
comments received from the public directly related to the proposed decision in this consultation

! “Acceptable risks” as defined by subsection 2(2) of the Pest Control Products Act.

“Value” as defined by subsection 2(1) of the Pest Control Products Act: “the product’s actual or potential
contribution to pest management, taking into account its conditions or proposed conditions of registration, and
includes the product’s (a) efficacy; (b) effect on host organisms in connection with which it is intended to be
used; and (c) health, safety and environmental benefits and social and economic impact.”
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document.? Health Canada will then publish a Registration Decision* on 2-phenethyl propionate,
nuranone, geraniol, eugenol, and Japanese Beetle Trap Refill, which will include the decision,
the reasons for it, a summary of comments received on the proposed registration decision and
Health Canada’s response to these comments.

For more details on the information presented in this Overview, please refer to the Science
evaluation of this consultation document.

What are 2-phenethyl propionate, nuranone, geraniol, and eugenol?

2-Phenethyl propionate, geraniol, and eugenol are floral attractants, and nuranone is a Japanese
beetle pheromone. These are non-conventional biopesticides that attract Japanese beetles.

Health considerations

Can approved uses of 2-phenethyl propionate, nuranone, geraniol, and eugenol affect
human health?

2-Phenethyl propionate, nuranone, geraniol, and eugenol are unlikely to affect human
health when used according to label directions.

Potential exposure to 2-phenethyl propionate, nuranone, geraniol, and eugenol may occur via the
inhalation route when handling the Japanese Beetle Trap Refill cartridge during trap set up,
hanging, and rebaiting, and disposal of the cartridge into the trash.

Toxicology studies in laboratory animals describe potential health effects from varying levels of
exposure to a chemical and identify the dose where no effects are observed. When assessing
health risks, two key factors are considered: the levels where no health effects occur and the
levels to which people may be exposed. The levels used to assess risks are established to protect
the most sensitive human population (for example, children and nursing mothers). As such, sex
and gender are taken into account in the risk assessment. Only uses for which the exposure is
well below levels that cause no effects in animal testing are considered acceptable for
registration.

Publicly available toxicology information was assessed for 2-phenethyl propionate and its
analogs, nuranone analogs, geraniol, and eugenol.

2-Phenethyl Propionate Technical is food grade edible. The active ingredient, 2-phenethyl
propionate, is an aryl alkyl alcohol simple acid ester (AAASAE) that is also used as a Japanese
beetle attractant. It is of low acute oral toxicity, slightly acutely toxic via the inhalation route of
exposure, minimally irritating to the eyes, slightly irritating to the skin, and is not a skin
sensitizer. Data on a-methylbenzyl acetate, a similar compound to 2-phenethyl propionate,
showed that repeated doses resulted in an increase in the mean intake of food and mean relative
liver and kidney weights in male rats. In pregnant rats, oral administration of benzyl acetate,

“Consultation statement” as required by subsection 28(2) of the Pest Control Products Act.

“Decision statement” as required by subsection 28(5) of the Pest Control Products Act.

Proposed Registration Decision - PRD2025-14
Page 2



another analog of 2-phenethyl propionate, resulted in fetal abnormalities and reduced fetal
growth at a test dose that did not result in maternal toxicity, thus, suggesting sensitivity of the
young. 2-Phenethyl propionate is not expected to be mutagenic or clastogenic.

Nuranone is a non-straight chain sex pheromone of the female Japanese beetle. It is considered to
be of low acute oral toxicity, moderately irritating to the eyes, non-irritating to the skin, and not a
skin sensitizer. The acute inhalation toxicity data requirement for nuranone was waived due to its
very low volatility. Data on y-undecalactone, a compound similar to nuranone, showed that rats,
given repeated doses, did not experience adverse effects. In pregnant rats, oral administration of
y-butyrolactone, another analog of nuranone, also did not result in adverse effects. Nuranone is
not expected to be mutagenic or clastogenic.

Geraniol is of low acute toxicity via the oral and dermal routes of exposure, expected to be of
low acute toxicity via the inhalation route of exposure, severely irritating to the eyes, moderately
irritating to the skin, and a skin sensitizer. There were no treatment-related findings when
animals received multiple doses of geraniol. In pregnant animals, exposure to geraniol varied
from no treatment-related effects to decreases in maternal body weight gain and food
consumption, reductions in live births and fetal weights, increases in pup mortality, as well as
temporary fetal delays in development. In an extended one-generation study, there were no
reproductive effects in the parental animals, but exposure to geraniol led to olfactory epithelium
degeneration, changes in blood chemistry parameters, and increases in organ weights and food
consumption. There was indication that the young were more sensitive than the adult animal due
to a reduction in pup survival. The qualitative risk assessment considered the very low exposure
and mitigation measures to the end-use product. Geraniol is not considered to be mutagenic,
genotoxic, or clastogenic.

Eugenol is of slight acute toxicity by the oral route of exposure, moderate acute toxicity by the
dermal route of exposure, low acute toxicity by the inhalation route of exposure, moderately
irritating to the eyes and skin, and is a skin sensitizer. Animals given repeated high doses of
eugenol in the diet showed decreased body weight and body weight gain. Exposure to eugenol in
pregnant animals showed decreases in maternal food consumption and fetal weights, and
developmental effects. Fetal and maternal effects occurred at the same dose. Eugenol is not
likely to be mutagenic or carcinogenic.

The end-use product, Japanese Beetle Trap Refill, is a cartridge containing beads embedded with
a mixture of 2-phenethyl propionate, nuranone, geraniol, and eugenol that act as the attractant
(bait) to lure adult Japanese beetles to the associated trap. Published scientific literature and
publicly available information for the active ingredients were used to inform the toxicology
profile of the attractant bait. Consequently, the beetle trap attractant is expected to be slightly
acutely toxic by the oral and inhalation routes of exposure, moderately acutely toxic by the
dermal route of exposure, severely irritating to the eyes, moderately irritating to the skin, and a
potential skin sensitizer.

Proposed Registration Decision - PRD2025-14
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Residues in food and drinking water
Dietary risks from food and drinking water are acceptable.

The end-use product, Japanese Beetle Trap Refill, is not proposed for food or feed uses. Dietary
exposure, including drinking water, is not expected from the proposed use of 2-phenethyl
propionate, nuranone, geraniol, and eugenol combined as an insect attractant (bait).
Consequently, health risks from dietary exposure are acceptable for all segments of the
population, including infants, children, adults, and seniors.

Risks in residential and other non-occupational environments
Estimated risk for residential and other non-occupational exposure is acceptable.

Japanese Beetle Trap Refill is a domestic class product proposed for outdoor use on residential
properties. It consists of a welded plastic cartridge containing beads embedded with the attractant
mixture, which sits atop a reusable insect trap. The trap is manually emptied of beetles when full,
rebaited with a new Japanese Beetle Trap Refill cartridge, and disposed of in the garbage at the
end of the season.

The active ingredients are embedded in resin beads contained in the welded plastic cartridge,
making the beads inaccessible to users. Therefore, users do not have direct contact with the
active ingredients.

The end-use product label will include measures to reduce user and bystander (including children
and companion animals) exposure, such as instructions to keep children away from the product
and to not access beads in the cartridge.

Overall, residential and non-occupational exposure to Japanese Beetle Trap Refill is expected to
be low when label directions are observed. Consequently, the health risk to residents and the
general public is acceptable.

Occupational risk from handling Japanese Beetle Trap Refill
An occupational risk assessment was not required for Japanese Beetle Trap Refill.

Since Japanese Beetle Trap Refill is a domestic class product, an occupational risk assessment
was not required.
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Environmental considerations

What happens when 2-phenethyl propionate, nuranone, geraniol, and eugenol are
introduced into the environment?

When used according to label directions, the environmental risks associated with 2-
phenethyl propionate, nuranone, geraniol, and eugenol and their beetle trap end-use
product are acceptable.

Japanese Beetle Trap Refill contains 2-phenethyl propionate, nuranone, geraniol, and eugenol. 2-
Phenethyl propionate, geraniol, and eugenol are fragrant chemicals produced by plants, while
nuranone is a pheromone, that is, a scent signalling chemical, specific to Japanese beetles. In the
beetle trap, they are present within solid beads that are in a sealed plastic cartridge attached to a
plastic bag. The traps are hung outdoors in residential settings, nine metres away from flowers,
fruits, vegetables, and lawns where Japanese beetle activity may occur. The chemicals gradually
volatilize from the traps during the effective use period of eight weeks and are expected to not be
persistent in air. The traps are disposed of in household trash after use. Considering the design
and use of the product alongside the expectation that the active ingredients will readily degrade
in the environment, there is low potential for exposure to non-target organisms in the
environment. The environmental risks associated with Japanese Beetle Trap Refill are acceptable
when it is used according to label directions.

Value considerations
What is the value of Japanese Beetle Trap Refill?

Japanese Beetle Trap Refill is a cartridge containing the active ingredients used to lure
Japanese beetles away from flowers, fruits, vegetables, and lawns into a re-usable trap.

Japanese Beetle Trap Refill contains three floral attractants and a Japanese beetle pheromone. It
will provide users with access to a non-conventional domestic class product for trapping
Japanese beetle adults outdoors. Due to the mode of action of this product, resistance is unlikely
to occur; therefore, it may aid in reducing insecticide resistance in Japanese Beetle populations.

Measures to minimize risk

Labels of registered pesticide products include specific instructions for use. Directions include
risk-reduction measures to protect human health and the environment. These directions must be
followed by law.

The key risk-reduction measures being proposed on the labels of 2-Phenethyl Propionate
Technical, Nuranone Technical, Geraniol Technical, Eugenol Technical, and Japanese Beetle
Trap Refill to address the potential risks identified in this assessment are as follows.
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Key risk-reduction measures
Human health

The following signal words and hazard statements are required on the technical grade active
ingredient labels:

e 2-Phenethyl Propionate Technical: “CAUTION POISON”;

e Nuranone Technical: “WARNING”, “POISON”, and “EYE IRRITANT”;

e Geraniol Technical: “DANGER — EYE IRRITANT and SKIN IRRITANT” and
“POTENTIAL SKIN SENSITIZER”; and

e Eugenol Technical: “WARNING”, “POISON”, “EYE and SKIN IRRITANT”, and
“POTENTIAL SENSITIZER”.

The following signal words and hazard statements are required on the end-use product label:
“DANGER”, “POISON”, “EYE and SKIN IRRITANT”, and “POTENTIAL SENSITIZER”.
Standard precautionary statements are also required on the label.

To limit user and bystander exposure, the end-use product label requires the precautionary
statements “Do not access beads in the cartridge” and “Keep out of reach of children”.

Environment

Label statements instructing disposal in household trash are required.

Next steps

Before making a final registration decision on 2-phenethyl propionate, nuranone, geraniol,
eugenol, and Japanese Beetle Trap Refill, Health Canada’s PMRA will consider any written
comments received from the public that are directly related to this proposed decision, such as
comments directed to the science evaluation, in response to this consultation document up to 30
days from the date of publication (by 4 January 2026) of this document. If more time is required
to provide comments, a request for an extension of an additional 15 days can be made. Your
request must be submitted in writing to the PMRA’s Publications Section (pmra.publications-
arla@hc-sc.ge.ca) within the 30-day consultation period. Please forward all comments to PMRA
Publications, through the Public Engagement Portal (Public Engagement Portal forms —
Consultation Comment). Health Canada will then publish a Registration Decision, which will
include its decision, the reasons for it, a summary of comments received on the proposed
decision and Health Canada’s response to these comments.

Other information

When Health Canada’s PMRA makes its registration decision, it will publish a Registration
Decision on 2-phenethyl propionate, nuranone, geraniol, eugenol, and Japanese Beetle Trap
Refill (based on the Science evaluation of this consultation document). In addition, the test data
referenced in this consultation document will be available for public inspection, upon
application, in the PMRA’s Reading Room. For more information or if you have questions,
please contact the PMRA’s Pest Management Information Service.
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Science evaluation

2-Phenethyl propionate, nuranone, geraniol, eugenol, and Japanese Beetle
Trap Refill

1.0 The active ingredients, their properties and uses

1.1 Identity of the active ingredients

2-Phenethyl propionate:

Active substance 2-Phenethyl propionate
Function Insecticide

Chemical name:

1. International Union of Pure and 2-phenylethyl propionate
Applied Chemistry (IUPAC)

2. Chemical Abstracts Service (CAS) Propanoic acid, 2-phenylethyl ester

CAS number 122-70-3

Molecular formula Ci11H1402

Molecular weight 178.2

Structural formula 0o
A Joa

Purity of the active ingredient 99.2%

Nuranone:

Active substance Nuranone

Function Insecticide

Chemical name:

1. IUPAC (1Z,5R)-5-dec-1-enyltetrahydrofuran-2-one

2. CAS (5R)-5-(12)-1-decen-1-yldihydro-2(3H)-
furanone

CAS number 64726-91-6

Molecular formula C14H2402

Molecular weight 224.3
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Structural formula

Purity of the active ingredient

Geraniol:
Active substance
Function

Chemical name:

1. TUPAC
2. CAS
CAS number

Molecular formula
Molecular weight

Structural formula

Purity of the active ingredient

Eugenol:
Active substance
Function

Chemical name:

O\
N
(@]

HsC

94%

Geraniol

Insecticide

(2E)-3,7-dimethyl-2,6-octadien-1-ol
2,6-octadien-1-ol, 3,7-dimethyl-, (2F)-
106-24-1
CioH150
154.25

CH; CH;

HaC X N OH

99.1%

Eugenol

Insecticide

1. IUPAC 2-methoxy-4-(prop-2-en-1-yl)phenol

2. CAS 2-methoxy-4-(2-propen-1-yl)phenol

CAS number 97-53-0

Molecular formula Ci10H1202

Molecular weight 164.2

Structural formula OH
HZC%\/@O/CHS

Purity of the active ingredient 99.7%
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1.2 Physical and chemical properties of the active ingredients and end-use product

Technical product — 2-Phenethyl Propionate Technical

Property

Result

Colour and physical state

Colourless to pale yellow liquid

Odour

Floral, red rose, fruity, honey, balsam, styrax

Melting range

Product is a liquid at room temperature

Boiling point or range

245°C at 1 atm

Density

1.010-1.022 g/cm? at 20°C

Vapour pressure at 25°C

0.0514 mmHg (6.85 Pa) (estimated)

Ultraviolet (UV)-visible
spectrum

No absorption expected at > 300 nm

Solubility in water

Insoluble

Solubility in organic solvents

Soluble in alcohol, dipropylene glycol, paraffin oil, and
propylene glycol

n-Octanol-water partition
coefficient (Kow)

log Kow = 3.06

Dissociation constant (pK,)

Does not contain a dissociable moiety

Stability (temperature)

Product is stable for 24 months or longer if stored in a cool,
dry place in tightly sealed containers, protected from heat and
light.

Technical product — Nuranone Technical

Property

Result

Colour and physical state

Clear liquid

Odour

No characteristic odour

Melting range

Product is a liquid at room temperature

Boiling point or range

135-136°C at 27-33 Pa

Density

0.93-0.94 g/mL at 20°C

Vapour pressure at 25°C

Very low; 0.000159 mmHg (0.021 Pa) (estimated)

UV-visible spectrum

Amax at 276 nm (0.5 M in methanol); No absorption expected
at> 300 nm

Solubility in water at 20°C 0.735 mg/100 mL
Solubility in organic solvents | Soluble in aliphatic and aromatic hydrocarbons
KOW 10g K()W = 1.01

pKa

Does not contain a dissociable moiety

Stability (temperature)

Stable to heat and light; Stable when stored in glass container
at 54°C for two weeks
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Technical product — Geraniol Technical

Property

Result

Colour and physical state

Colourless clear liquid

Odour

Sweet, floral, fruity, rose, waxy

Melting range

15-16°C at 1 atm

Boiling point or range

229-230°C at | atm

Density

0.86-0.87 g/cm? at 20°C

Vapour pressure at 25°C

0.0159 mmHg (2.12 Pa) (estimated)

UV-visible spectrum

No absorption expected at > 300 nm

Solubility in water at 25°C

100 mg/L

Solubility in organic solvents

Soluble in alcohol, fixed oils, kerosene, paraffin oil, and
propylene glycol; Insoluble in glycerin

KOW

log Kow =3.56

pKa

Not provided; allylic alcohols such as geraniol are expected
to have a pK, of 15-16 as per publicly consulted pK, tables

Stability (temperature)

Product is stable for 24 months or longer if stored in a cool,
dry place in tightly sealed containers, protected from heat and
light.

Technical product — Eugenol Technical

Property

Result

Colour and physical state

Pale yellow to dark yellow liquid

Odour

Sweet, spicy, clove, woody

Melting range

Product is liquid at room temperature; 10—11°C at 1 atm

Boiling point or range

252-253°C at 1 atm

Density

1.044-1.056 g/cm® at 20°C

Vapour pressure at 25°C

0.00948 mmHg (1.26 Pa) (estimated)

UV-visible spectrum

No absorption expected at > 300 nm

Solubility in water at 25°C

2460 mg/L

Solubility in organic solvents

Soluble in fixed oils and kerosene; Slightly soluble in warm
paraffin oil

Kow

log Kow =2.27

pKa

10.27

Stability (temperature)

Product is stable for 24 months or longer if stored in a cool,
dry place in tightly sealed containers, protected from heat and
light.
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End-use product — Japanese Beetle Trap Refill

Property Result
Colour Light blue
Odour None
Physical state Solid polyvinyl bead
Formulation type Solid

Label concentration

Eugenol ... 15.48%

Geraniol ... 6.622%

2-Phenethyl propionate ... 6.622%
Nuranone ... 0.013%

Container material and
description

Plastic bead and cartridge, 5-7 g

Density

0.61 g/cm? at 20°C

pH of 1% dispersion in water

5-6

Oxidizing or reducing action

The product does not contain a strong oxidizing or reducing
agent.

Storage stability

Stable when stored in commercial container at 54°C for two
weeks

Corrosion characteristics

Not corrosive to its commercial packaging material

Explodability

Not explosive

1.3 Directions for use

Japanese Beetle Trap Refill is intended to be used when Japanese beetles are present. It is a

cartridge used together with a reusable insect trap that is attached tightly to a stake or pole with a

twist-tie 1.25 metres above the ground and placed at least 9 metres from flowers, fruits,
vegetables, and lawns to lure beetles away from the area where they may cause damage. No
more than one trap per 1000 m? is permitted. Japanese Beetle Trap Refill is effective for a period

of eight weeks.

14 Mode of action

Three floral attractants, 2-phenethyl propionate, geraniol, and eugenol, and a Japanese beetle
pheromone, nuranone, attract Japanese beetles to the trap. The trap has four panels with a

Japanese Beetle Trap Refill cartridge containing the active ingredients in the top middle of the
panels; the beetles are lured to the trap, fly into the trap panels, and are stunned on impact, where
they fall into the attached bag. The panels have side flaps that form a funnel inside the bag and
restrict the opening, preventing the beetles from escaping. The trap can be manually emptied,
when full, by opening the bottom of the trap and dumping the collected Japanese beetles into the
garbage, and then it can be resealed to continue use. A separately sold Japanese Beetle Refill
cartridge replaces a used cartridge in the reusable trap.
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2.0 Methods of analysis

2.1 Methods for analysis of the active ingredients

The methods provided for the analysis of the active ingredients and impurities in the technical
products have been validated and assessed to be acceptable.

2.2 Method for formulation analysis

The method provided for the analysis of the active ingredients in the formulation has been
validated and assessed to be acceptable for use as an enforcement analytical method.

23 Methods for residue analysis

No methods were required to quantify residues of 2-phenethyl propionate, nuranone, geraniol,
and eugenol because there are no proposed food uses.

3.0 Impact on human and animal health

3.1 Toxicology summary

A detailed review of toxicology information was conducted in support of the technical grade
active ingredients, 2-Phenethyl Propionate Technical, Nuranone Technical, Eugenol Technical,
and Geraniol Technical, and the end-use product, Japanese Beetle Trap Refill. The data package
for the technical grade active ingredients is considered acceptable to assess the toxic effects that
may result from exposure to 2-phenethyl propionate, nuranone, geraniol, and eugenol for use in
the related end-use product.

The toxicological database for each of the technical grade active ingredients and the end-use
product consists of publicly available information, published in vitro and in vivo toxicological
studies, as well as Health Canada and foreign reviews. Short-term and chronic oral toxicity
testing, prenatal developmental toxicity testing, genotoxicity/mutagenicity, and carcinogenicity
testing data were assessed for the active ingredients when available. The combined data from the
active ingredients and their pertinent analogs (for 2-phenethyl propionate and nuranone) form a
weight of evidence that is considered sufficient to characterize the toxicity of the active
ingredients for use in Japanese Beetle Trap Refill.

3.1.1  2-Phenethyl propionate

2-Phenethyl Propionate Technical is food grade edible. The active ingredient, 2-phenethyl
propionate, is of low acute oral toxicity, slightly acutely toxic via the inhalation and dermal
routes of exposure, minimally irritating to the eyes, slightly irritating to the skin, and is not a skin
sensitizer.

Information on phenethyl propionate and its analogs from the European Chemicals Agency and
the Research Institute for Fragrance Materials were primarily considered. Molecules that share
structural similarity, belong in the same molecule category (in other words, another aryl alkyl
alcohol simple acid ester (AAASAE)), and/or have a comparable metabolism profile to 2-
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phenethyl propionate served as surrogate molecules. Results from pertinent studies that had the
most conservative endpoints, and served as the basis to inform the toxicology profile of 2-
phenethyl propionate, are summarized below.

In a 13-week oral study in rats treated with a-methylbenzyl acetate, there were treatment-related
increases in food mean intake and mean relative liver and kidney weights in males. The lowest
observed adverse effect level (LOAEL) was 50 mg/kg bw/day and the no observed adverse effect
level (NOAEL) was 15 mg/kg bw/day.

In a review by the Research Institute for Fragrance Materials of a prenatal developmental oral
(gavage) toxicity study in rats treated with benzyl acetate, reduced fetal growth and fetal
abnormalities were observed at a dose tested that did not cause maternal toxicity, suggesting
sensitivity of the young. The maternal NOAEL was 500 mg/kg bw/day and the developmental
NOAEL was 100 mg/kg bw/day. The qualitative risk assessment considered the very low
exposure and mitigation measures to the end-use product.

The majority of results from bacterial mutation assays involving several 2-phenethyl propionate
analogs were negative. The available in vitro genotoxicity tests on mammalian cells were
inconclusive, reporting a mixture of positive/equivocal and negative results. Consequently, in
vivo genotoxicity results for benzyl acetate were assessed. While two comet assays reported
positive results at the highest dose tested (HDT), most of the studies examined, including several
micronucleus assays, sister chromatid exchange assays, unscheduled DNA synthesis, and
chromosomal aberrations assays, produced negative results. Overall, based on the collective
evidence from the 2-phenethyl propionate analogs, 2-phenethyl propionate is not expected to be
mutagenic or clastogenic.

3.1.2 Nuranone

Nuranone is a non-straight chain sex pheromone of the female Japanese beetle. It is expected to
be of slight acute oral toxicity, moderately irritating to the eyes, non-irritating to the skin, and not
a skin sensitizer.

To determine the toxicological profile of nuranone, a similar approach to that used for 2-
phenethyl propionate was taken. Information on nuranone and its analogs from the European
Chemicals Agency, the Research Institute for Fragrance Materials, the World Health
Organization, and the National Toxicology Program were primarily considered, and the results
from suitable studies with the most conservative endpoint informed the toxicology profile of
nuranone are summarized herein.

In a 90-day dietary study in rats treated with y-undecalactone, no treatment-related adverse
effects were observed. Therefore, the NOAELs were >14.6 mg/kg bw/day in males and >16.5
mg/kg bw/day in females.

In a prenatal developmental toxicity study in rats, administration of y-butyrolactone did not result
in treatment-related adverse effects; therefore, the maternal and developmental NOAEL were
both >500 mg/kg bw/day.
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Information from the World Health Organization and the National Toxicology Program on
genotoxicity studies involving nuranone analogs was reviewed. Bacterial mutation assays
involving several surrogate molecules were negative. In vitro mammalian cell gene mutation
assays with nuranone analogs report both positive and negative mutagenic and clastogenic
results. However, available information from in vivo cytogenetics studies on nuranone analogs
suggests that nuranone is not likely to be genotoxic (specifically, not clastogenic) in both somatic
and germ cells (sperm cells). Overall, based on the collective evidence from the nuranone
analogs, nuranone is not expected to be mutagenic or clastogenic.

3.1.3 Geraniol

Toxicology information from the European Chemical Agency and the Research Institute of
Fragrance Materials was relied upon to complete the toxicology review of geraniol.

Geraniol Technical is food grade edible. Geraniol is a natural constituent of essential oils (in
other words, rose, citronella, lemon, and palmarosa) and is a non-cyclic primary terpene alcohol.
Terpene alcohols are used as fragrance and flavour ingredients in products such as personal care
products, as well as household cleaners and detergents.

Geraniol is of low acute toxicity via the oral and dermal routes of exposure, expected to be of
low acute toxic via the inhalation route of exposure, severely irritating to the eyes, moderately
irritating to the skin, and a skin sensitizer.

In three short-term (16 or 27-28 weeks) dietary rat studies, there were no treatment-related
effects. The NOAELs were 1000 and 10 000 mg/kg/day for the two 16-week studies and 1000
mg/kg/day for the 27-28 week study.

In a reproductive/developmental toxicity screening study in rats dosed with geraniol, there were
no treatment-related pup alterations. The parental, reproductive and developmental NOAELs
were 300 mg/kg/day. In a second study with rats dosed with geraniol or a geraniol mixture, the
reproductive NOAEL was 1000 mg/kg/day (the HDT). The NOAEL for developmental toxicity
was considered to be 100 mg/kg/day based on a decrease in viability index and an increase in
stillborn pups in the high-dosed group, thereby suggesting sensitivity of the young.

In a guideline prenatal developmental toxicity study in rats, the maternal NOAEL was 100
mg/kg bw/day based on significant decreases in body weight gain in the mid- and high-dose
dams and a decrease in food consumption in the high-dose dams. The developmental NOAEL
was 300 mg/kg/day based on a decrease in fetal weights and incidences of dilated renal pelvis
and incomplete ossification of various skeletal elements. In a second guideline prenatal
developmental toxicity study in rats, the maternal and developmental NOAEL were both >300
mg/kg/day.

In an extended one-generation reproductive toxicity study, the parental NOAEL was considered
to be 200 mg/kg/day based on olfactory epithelium degeneration in parental animals (male).
Additional effects were noted in behaviour, changes in blood chemistry parameters, and
increases in organ weights and food consumption (female). The reproductive NOAEL was >800
mg/kg/day. The developmental NOAEL was 200 mg/kg/day based on reduced pup survival
(lactation day 0-4).
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Geraniol is not considered mutagenic or genotoxic in bacterial studies or in mammalian cell gene
mutation assays. In vivo cytogenetic assay results included negative, inconclusive, equivocal,
and positive. However, in an unpublished in vivo micronucleus test conducted according to
guideline requirements, there was no increase in the incidence of micronucleated polychromatic
erythrocytes. Consequently, considering the weight of evidence, geraniol is considered to be not
clastogenic.

3.1.4 Eugenol

Information from the European Food Safety Authority, the United States Environmental
Protection Agency, and the Environment and Climate Change Canada and Health Canada
Chemicals Management Plan Screening Assessment Report for eugenol was relied upon to
complete the toxicology review of eugenol.

Eugenol Technical is food grade edible. Eugenol is a naturally occurring component of the bud,
leaf, and stem of clove (Syzygium aromaticum), and is reported as a constituent of other volatile
oils (for example, laurel and cinnamon leaf oils). Eugenol is used as a fragrance ingredient in
personal care, cleaning, and hair care products, and is naturally occurring in food. Eugenol
administered by the oral route is rapidly absorbed from the gastrointestinal tract, efficiently
extracted by the liver, and excreted quickly in the urine. In humans, 95% of ingested eugenol is
excreted in conjugated form in the urine within 24 hours.

Eugenol is of slight acute toxicity by the oral route of exposure, moderate acute toxicity by the
dermal route of exposure, low acute toxicity by the inhalation route of exposure, moderately
irritating to the eyes and skin, and is a skin sensitizer.

In 13-week dietary toxicity studies, high doses of eugenol or clove oil resulted in decreased body
weight or body weight gain in rats, with NOAELSs ranging from 300 to 600 mg/kg bw/day. In
mice, the NOAEL was 780 mg/kg bw/day (the HDT). Eugenol was administered to rats and mice
via their diet for 103 weeks. Treatment-related decreases in mean body weight were observed in
both studies. The NOAEL was 300 mg/kg bw/day in rats and 390 mg/kg bw/day in mice.

In prenatal developmental toxicity studies in both rats and rabbits, the parental NOAEL was 100
mg/kg bw/day based on clinical signs (both species) and reduced feed consumption (rabbit only).
The developmental NOAEL was 250 mg/kg bw/day based on decreased fetal weight and delayed
ossification (rat) and increased post-implantation loss (rabbit). Therefore, there is no evidence of
sensitivity of the young.

Eugenol was not mutagenic in bacterial mutation assays and showed positive and negative
results in in vitro mammalian gene mutation assays and in vivo cytogenetic assays. A review of
the positive in vitro assays suggested that most assays were performed at concentrations that
resulted in cytotoxicity or severe cell cycle delay and that in vivo assays mainly gave negative
results even at very high doses of eugenol. Based on the collective evidence, eugenol is likely not
mutagenic.

Four carcinogenicity studies conducted with eugenol (one in rat, three in mice) were reviewed by
Health Canada under the Chemicals Management Plan (CMP). The overall conclusion of the
CMP review was that eugenol is unlikely to be carcinogenic.
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3.1.5 Japanese Beetle Trap Refill

Acute toxicology information reviewed for the active ingredients was used to inform the
toxicology profile of the attractant bait in the end-use product. Consequently, the beetle trap
attractant mixture is expected to be slightly acutely toxic by the oral and inhalation routes of
exposure, moderately acutely toxic by the dermal route of exposure, severely irritating to the
eyes, moderately irritating to the skin, and a potential skin sensitizer.

3.2 Occupational, residential, and bystander exposure and risk assessment
3.2.1  Use description

Japanese Beetle Trap Refill is proposed for use as a domestic class insecticide together with a
reusable insect trap. A maximum of one trap per 1000 m? is permitted on residential properties
and is rebaited after eight weeks up to two times per year.

The Japanese Beetle Trap Refill cartridge weighs 5—7 g and contains the beads embedded with
the active ingredients. Each cartridge contains a total of 1.44-2.02 g of active ingredients and sits
atop the trap’s plastic panels (flaps), which in turn, are attached to a large plastic bag. The trap
requires assembling and loading. To bait the trap, the cartridge is taken out of its wrapper and
inserted atop the expanded trap panels (in other words, flaps are open). The trap is then hung
outside to attract Japanese beetles. As the beetles are lured to the attractants, they fly into the trap
panels and are stunned, resulting in the beetles falling into the attached plastic bag. The side flaps
of the plastic panels attached to the bag prevent the beetles from escaping. The trap is to be
attached tightly with a twist-tie to a stake or pole 1.25 metres above the ground, at least 9 metres
from flowers, fruits, vegetables, and lawns.

3.2.2  Occupational exposure and risk assessment

There is no potential for occupational exposure since Japanese Beetle Trap Refill is a domestic
class product.

3.2.3 Residential and bystander exposure and risk

Japanese Beetle Trap Refill is proposed for domestic use only. When the cartridge is used
according to label directions, exposure to residential users is characterized as short-term in
duration. User exposure will occur primarily by the inhalation route when handling the Japanese
Beetle Trap Refill cartridge during trap set up, hanging, and rebaiting, and disposal of the
cartridge into the trash. Given the very low exposure anticipated from the use of Japanese Beetle
Trap Refill, a qualitative exposure assessment was considered appropriate. Due to the closed
design of the cartridge, there should not be direct contact with the bait ingredients. Additionally,
a statement instructing users not to access the beads in the cartridge is required on the end-use
product label to prevent exposure.

Precautionary statements on the end-use product label aimed at mitigating exposure are adequate
to protect individuals from risk due to user exposure. Overall, health risks to residential users are
acceptable when the precautionary statements on the label are followed.
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Exposure to individuals in residential areas will be mitigated by the inclusion of the
precautionary label statements that traps are to be hung outdoors and kept out of the reach of
children. Additionally, residential exposure is expected to be low because there is no direct
contact with the bait ingredients due to the closed design of the cartridge. Consequently, the
health risks to individuals in residential areas and companion animals from the use of Japanese
Beetle Trap Refill are acceptable.

33 Dietary exposure and risk assessment
3.3.1 Food

Japanese Beetle Trap Refill is not proposed for food or feed use. Consequently, a dietary risk
assessment was not required.

3.3.2 Drinking water

Based on the proposed use pattern (see Section 3.2.1), exposure from drinking water is not
expected. The labels have the necessary mitigative measures to prevent contamination of
drinking water from the proposed use of 2-phenethyl propionate, nuranone, geraniol, and
eugenol. Consequently, health risks from residues of 2-phenethyl propionate, nuranone, geraniol,
and eugenol in drinking water are acceptable.

3.3.3 Acute and chronic dietary risks for sensitive subpopulations

As noted above, when the end-use product is used as directed on the label, the health risk is
acceptable for the general population, including infants and children.

34 Aggregate exposure and risk

Aggregate exposure is the total exposure to a single pesticide that may occur from food, drinking
water, residential and other non-occupational sources, and from all known or plausible exposure
routes (oral, dermal, and inhalation).

In an aggregate risk assessment, the combined potential risk associated with food, drinking
water, and various residential exposure pathways is assessed. A major consideration is the
likelihood of co-occurrence of exposures. Additionally, only exposures from routes that share
common toxicological endpoints can be aggregated.

The end-use product is limited to use as a domestic class product, is not proposed for food use,
and will not be applied near, or to, drinking water. Furthermore, non-occupational exposure will
be low when Japanese Beetle Trap Refill is used as directed on the label.

When the end-use product is used as labelled, there is reasonable certainty that no harm will
result from aggregate exposure of residues of 2-phenethyl propionate, nuranone, geraniol, and
eugenol. This includes all anticipated dietary (food and drinking water) exposures and all other
non-occupational exposures (dermal and inhalation) for which there is reliable information.
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3.5 Cumulative assessment

The Pest Control Products Act requires that the PMRA consider the cumulative non-
occupational exposure to pesticides with a common mechanism of toxicity, based on the
likelihood that people may be exposed to more than one of these pesticides at the same time.
Accordingly, assessments of potential common mechanisms of toxicity with other pesticides
were undertaken for 2-phenethyl propionate, nuranone, geraniol, and eugenol.

Under the proposed conditions of use, there is no anticipated dietary exposure. Furthermore, due
to the design of the end-use product, residential exposure will be low when it is used as directed
on the label. 2-Phenethyl propionate, geraniol, and eugenol are food flavourants, and based on
the proposed use pattern, all of the active ingredients that act as Japanese beetle attractants have
a non-toxic pesticidal mode of action. The PMRA did not identify information indicating that 2-
phenethyl propionate, geraniol, and eugenol share a common mechanism of toxicity with other
registered pest control products. Therefore, a cumulative risk assessment was not required for 2-
phenethyl propionate, geraniol, and eugenol.

While nuranone (a non-straight chain sex pheromone of the female Japanese beetle) may share
structural similarities to components of other pheromone-based active ingredients, the potential
risks from cumulative exposure to nuranone and other pheromone-based pest control products
are acceptable due to the proposed use pattern.

3.6 Maximum residue limits

The specification of maximum residue limits for 2-phenethyl propionate, nuranone, geraniol, and
eugenol was not required for the proposed non-food use of the end-use product.

3.7 Health incident reports

As of 22 April 2025, no human or domestic animal incidents involving 2-phenethyl propionate,
nuranone, geraniol, or eugenol had been submitted to the PMRA.

4.0 Impact on the environment

4.1 Fate and behaviour in the environment

2-Phenethyl propionate, nuranone, geraniol, and eugenol are naturally occurring substances that
are expected to degrade rapidly in the environment. Physical-chemical properties relevant to the
environmental behaviour of these chemicals are in Appendix I, Tables 1 to 4. General summaries
of the expected behavior of each active ingredient in the environment are provided below.
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4.1.1 2-Phenethyl propionate

2-Phenethyl propionate is emitted as a fragrance by certain plants, including roses, eucalyptus,
guava, peppermint, and peanuts. It is expected to have intermediate to high volatility under dry
conditions and degrade quickly in air via reaction with hydroxyl radicals. In soil, it is expected
that 2-phenethyl propionate will have moderate mobility and will volatilize when soil is moist. It
is insoluble in water. In water bodies, it is expected to volatilize from water surfaces or sorb to
suspended solids and sediment. Laboratory data indicate that hydrolysis followed by
biotransformation may be a key dissipation pathway in both soil and water; both transformation
processes occur rapidly. 2-Phenethyl propionate is not expected to bioaccumulate.

4.1.2 Nuranone

Nuranone, also known as japonilure, is a pheromone naturally produced by the female Japanese
beetle to attract the male. It may be intermediately to highly volatile under dry conditions and is
expected to dissipate quickly in air via reaction with hydroxyl radicals. It has low solubility in
water and is predicted to be slightly mobile in soil. Nuranone is not expected to bioaccumulate.

4.1.3 Geraniol

Geraniol is found in the essential oils of several aromatic plants, such as rose and lemongrass. It
is expected to have intermediate to high volatility under dry conditions and to be degraded
rapidly in air by reaction with hydroxyl radicals. Geraniol is soluble in water and is expected to
be highly mobile in soil. It may also volatilize to a moderate extent from moist soil and water
surfaces. Rapid degradation observed during a ready biodegradability study indicates that
geraniol will biotransform quickly in natural environments. Geraniol is not expected to
bioaccumulate.

4.1.4 Eugenol

Eugenol is the main component of several essential oils, such as clove leaf oil and cinnamon leaf
oil. It is expected to have intermediate to high volatility under dry conditions and to be degraded
rapidly in air by reaction with hydroxyl radicals and ozone. Eugenol is very soluble in water and
is expected to be slightly volatile from water surfaces. It is also expected to be moderately
mobile in soil and slightly volatile when soil is moist. Rapid degradation observed during a ready
biodegradability study with isoeugenol, which has a chemical structure similar to eugenol,
suggests that eugenol will biotransform quickly in natural environments. Eugenol is not expected
to bioaccumulate.

4.2 Environmental risk characterization

The active ingredients are all natural substances, produced either by plants (2-phenethyl
propionate, geraniol, eugenol) or by Japanese beetles (nuranone). The available ecotoxicological
information for these chemicals indicates that they are practically non-toxic to moderately toxic
to non-target terrestrial and aquatic organisms (Appendix I, Table 5). The potential for exposure
of non-target organisms to the active ingredients and any potential transformation products is
minimal due to the product design, use, and disposal. In the beetle trap, the active ingredients are
contained within solid beads that are sealed in a plastic cartridge that is attached to the top of a
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plastic bag. The traps are hung nine metres from flowers, fruits, vegetables, and lawns where
Japanese beetles may cause damage. The active ingredients gradually volatilize over the
effective use period of eight weeks and are expected to degrade rapidly in the atmosphere.
Following the effective use period, the traps are emptied and the used cartridges are disposed in
household trash. If the traps are not being re-used with a new cartridge, the plastic bags are also
disposed in household trash. Considering the limited potential for environmental exposure and
data suggesting minimal effects of the active ingredients on non-target organisms, the risks to
non-target organisms are acceptable when Japanese Beetle Trap Refill is used according to label
directions.

4.2.1 Incident reports

As of 22 April 2025, no environmental incident reports involving 2-phenethyl propionate,
nuranone, or eugenol, had been submitted to the PMRA. One incident report mentioning geraniol
had been submitted to the PMRA. The incident involved honey bee mortality and multiple other
active ingredients. It was determined to be unlikely that geraniol contributed to the bee mortality.
Thus, the incident was not considered further for the environmental risk assessment.

5.0 Value

The Japanese beetle can be a destructive pest in a domestic setting. It is a large generalist
herbivore that feeds on various fruits and foliage as an adult, and on turf and other plant roots as
a larva.

Four field trials and one laboratory trial were submitted to support the efficacy of Japanese
Beetle Trap Refill. The field trials demonstrated that the end-use product attracts similar numbers
of male and female Japanese beetle adults, starts working within 5-10 minutes, and lures
Japanese beetles away from vegetation. The laboratory trial demonstrated that the amount of
active ingredient remaining in the Japanese Beetle Trap Refill after eight weeks is sufficient to
attract Japanese beetles for an eight-week period.

The reviewed value information was sufficient to support that Japanese Beetle Trap Refill lures
them from flowers, fruits, vegetables, and lawns, and that the product starts working immediately
and lasts for eight weeks.

6.0 Pest Control Product Policy considerations

6.1 Toxic Substances Management Policy considerations

The Toxic Substances Management Policy (TSMP) is a federal government policy developed to
provide direction on the management of substances of concern that are released into the
environment. The TSMP calls for the virtual elimination of Track 1 substances, in other words,
those that meet all four criteria outlined in the policy: persistent (in air, soil, water and/or
sediment), bio-accumulative, primarily a result of human activity and toxic as defined by the
Canadian Environmental Protection Act. The Pest Control Products Act requires that the TSMP
be given effect in evaluating the risks of a product.
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During the review process, 2-phenethyl propionate, nuranone, geraniol, and eugenol were
assessed in accordance with the PMRA Regulatory Directive DIR99-03° and evaluated against
the Track 1 criteria. Health Canada has reached the conclusion that 2-phenethyl propionate,
nuranone, geraniol, and eugenol do not meet all of the TSMP Track 1 criteria because they are
made from natural materials, are not expected to bioaccumulate (in accordance with the PMRA’s
Guidance for the Registration of Non-Conventional Pest Control Uses (24 March 2023)) and are
not expected to form any transformation products that meet all of the TSMP Track 1 criteria.

6.2 Formulants and contaminants of health or environmental concern

During the review process, contaminants in the active ingredients as well as formulants and
contaminants in the end-use products are compared against Parts 1 and 3 of the List of Pest
Control Product Formulants and Contaminants of Health or Environmental Concern.® The list is
used as described in the PMRA Science Policy Note SPN2020-017 and is based on existing
policies and regulations, including the Toxic Substance Management Policy and Formulants
Policy,? and taking into consideration the Ozone-depleting Substances and Halocarbon
Alternatives Regulations under the Canadian Environmental Protection Act, 1999, (substances
designated under the Montreal Protocol).

Health Canada has reached the conclusion that 2-Phenethyl Propionate Technical, Nuranone
Technical, Geraniol Technical, and Eugenol Technical, and related end-use product, Japanese
Beetle Trap Refill, do not contain any formulants or contaminants identified in the List of Pest
Control Product Formulants and Contaminants of Health or Environmental Concern.

The use of formulants in registered pest control products is assessed on an ongoing basis through
PMRA formulant initiatives and Regulatory Directive DIR2006-02.

7.0 Proposed regulatory decision

Health Canada’s PMRA, pursuant to subsection 28(1) of the Pest Control Products Act, is
proposing registration for the sale and use of 2-Phenethyl Propionate Technical, Nuranone
Technical, Geraniol Technical, Eugenol Technical, and related end-use product, Japanese Beetle
Trap Refill, containing the active ingredients 2-phenethyl propionate, nuranone, geraniol, and
eugenol, to control Japanese beetles in outdoor domestic areas.

An evaluation of available scientific information found that, under the approved conditions of
use, the health and environmental risks and the value of the pest control products are acceptable.

DIR99-03, The Pest Management Regulatory Agency’s Strategy for Implementing the Toxic Substances
Management Policy.

6 SI/2005-114, last amended on June 24, 2020. See Justice Laws website, Consolidated Regulations, List of Pest
Control Product Formulants and Contaminants of Health or Environmental Concern.

7 PMRA’s Science Policy Note SPN2020-01, Policy on the List of Pest Control Product Formulants and
Contaminants of Health or Environmental Concern under paragraph 43(5)(b) of the Pest Control Products Act.

DIR2006-02, Formulants Policy and Implementation Guidance Document.
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List of abbreviations

List of abbreviations

o alpha

Y gamma

Amax wavelength of maximum absorption

= equal to

> greater than

% percent

# number

°C degree Celsius

AAASAE aryl alkyl alcohol simple acid ester

atm atmosphere

bw body weight

CAS Chemical Abstracts Service

cm’ cubic centimetre

CMP Chemicals Management Plan

DACO data code

DIR Regulatory Directive

DNA deoxyribonucleic acid

EbvCso effective concentration resulting in 50% reduction in biomass growth
ECso effective concentration resulting in 50% reduction in response
EyCso effective concentration resulting in 50% reduction in yield
g gram

HDT highest dose tested

IUPAC International Union of Pure and Applied Chemistry

kg kilogram

Koc organic carbon normalized adsorption coefficient

Kow n-octanol-water partition coefficient

L litre

LCso lethal concentration resulting in mortality of 50% of test organisms
LDso lethal dose resulting in mortality of 50% of test organisms
LOAEL lowest observed adverse effect level

M molar concentration

m? square metre

m’ cubic metre

mg milligram

mL millilitre

mmHg millimeters of mercury

nm nanometres

NOAEL no observed adverse effect level

Pa Pascal

pKa acid dissociation constant

PMRA Pest Management Regulatory Agency

SI Statutory Instrument

SPN Science Policy Note

TSMP Toxic Substances Management Policy

USEPA United States Environmental Protection Agency

Uuv ultraviolet
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Appendix |

Appendix I  Tables
Table 1  2-Phenethyl propionate: Physical-chemical properties relevant to the
environment
Property Value Comments Reference
Vapour pressure at 25°C [0.0514 mmHg Intermediate to‘hlgh volatility Section 1.0
under dry conditions.
o For reaction with hydroxyl PMRA No.
Gas-phase half-life in air |2 days cadicals. 3654322
Water solubility at 25°C | Insoluble - Section 1.0
Henry’s law constant at C0n51d§r} N1g Vapour pressure and'
5 - insolubility in water, likely volatile |-
25°C . )
from moist soil and water surfaces.
Dissociation constant in Does not contain a dissociable .
- . Section 1.0
water (pKa) moiety.
No absorption
UV/visible absorption expected at > Low potential for direct photolysis. | Section 1.0
300 nm
Although the log Kow is greater
than 3, 2-phenethyl propionate is a
1og Kow 3.06 non-conventional pest control Section 1.0
' product active ingredient derived '
from natural materials and
bioaccumulation is not anticipated.
Adsorption coefficient . e . PMRA No.
(Ko) 476 L/kg Medium mobility in soil. 3654322

Table 2  Nuranone: Physical-chemical properties relevant to the environment
Property Value Comments Reference
Estimates vary; may have
Very low- intermediate to high volatility
Vapour pressure at 25°C Ty 0w under dry conditions. See also Section 1.0
1.59E-4 mmHg ,
comment below for Henry’s law
constant.
o For reaction with hydroxyl radicals | PMRA No.
Gas-phase half-life in air |1 to 2 hours and ozone. 3654308
Water solubility at 20°C |7.3 mg/L Low solubility in water. Section 1.0
Available estimates (for example,
, from the USEPA’s CompTox and
Henry’s law constant at -
2500 - EPI Suite*) vary across several -
orders of magnitude. The chemical
has both low vapour pressure and
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Property Value Comments Reference
low solubility in water. The
function of the chemical as a
pheromone to attract mates
suggests there is some potential for
volatilization from moist surfaces.
Dissociation constant in Does not contain a dissociable .
- . Section 1.0
water (pKa) moiety.
276 nm (basic
UV/visible absorption pH) . . . . .
(ma) No absorption Low potential for direct photolysis. | Section 1.0
ma expected at >
300 nm
log Kow 1.01 Low potential for Section 1.0
bioaccumulation.
Adsorption coefficient |, 415y 4o Slight mobility in soil. %%g 0.

(Koc)

The CompTox Chemicals Dashboard provides public access to chemistry, toxicity, and exposure data. This

information includes chemical structures, experimental and predicted physicochemical and toxicity data,
hazard and bioassay data, and additional links to relevant websites and applications. EPI (Estimation
Programs Interface) Suite is a suite of physical/chemical property and environmental fate estimation

programs.
Table3  Geraniol: Physical-chemical properties relevant to the environment
Property Value Comments Reference
Vapour pressure at 25°C |0.0159 mmHg Intermediate to.h.lgh volatility Section 1.0
under dry conditions.
e For reaction with hydroxyl PMRA No.
Gas-phase half-life in air |2 hours radicals. 3654321
Water solubility at 25°C | 100 mg/L Soluble in water. Section 1.0
Slightly volatile to volatile from
Henry’s law constant at | 2.12E-5 moist soil and water surfaces. i
25°C atm-m>/mole Calculated using vapour pressure
and water solubility.
Not provided. However, as
. . . geraniol is an allylic alcohol, it
Dissociation constant in . . . .
- likely will have minimal Section 1.0
water (pKa) . . .
dissociation at typical
environmental pH of 5 to 9.
No absorption
UV/visible absorption expected at > Low potential for direct photolysis. | Section 1.0
300 nm
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Property Value Comments Reference
Although the log Kow is greater
than 3, geraniol is a non- ‘
10g Kow 356 conventional pest control product | Section 1.0
’ active ingredient derived from
natural materials and
bioaccumulation is not anticipated.
Adsorption coefficient . e . PMRA No.
(Koo) 90 L/kg High mobility in soil. 3654321
Table4  Eugenol: Physical-chemical properties relevant to the environment
Property Value Comments Reference
. . o Section 1.0,
Vapour pressure at 25°C 0.00948 mmHg, |Intermediate to.h‘lgh volatility PMRA No.
0.022 mmHg under dry conditions.
3654317
Gas-phase half-life in air |6 hours, 23 hours For reaction with hydroxyl radicals [ PMRA No.
and ozone, respectively. 3654317
Water solubility at 25°C |2460 mg/L Very soluble in water. Section 1.0
Slightly volatile from moist soil
Henry’s law constant at | 1.92E-6 and water surfaces. Calculated i
25°C atm-m®/mole using vapour pressure and water
solubility.
Dissociation constant in Mostly in unionized form at .
water at 25°C (pKa) 10.27 typical environmental pH of 5 to 9. Section 1.0
No absorption
UV/visible absorption expected at > Low potential for direct photolysis. | Section 1.0
300 nm
. Section 1.0,
log Kow 2.27,2.49 pow potential for PMRA No.
' 3654317
Adsorption coefticient e e PMRA No.
(Ko) 340 L/kg Moderate mobility in soil. 3654317

TableS  Toxicity of 2-phenethyl propionate, nuranone, geraniol, and eugenol to non-
target species
Organism Test substance |Endpoint value Degree of toxicity! | Reference
Rat 2-Phenethyl Oral LDso: 2168 Practically non- PMRA No.
propionate mg/kg bw toxic 3641697
léilcnob’f;;vngzg irlglgzﬁgl 96-hour LCso< 13 | PMRA No.
mykiss Eugenol (7:3 mg/L (static) 3654327
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Organism Test substance |Endpoint value Degree of toxicity' |Reference
Bluegll'l sunfish, - ratio) 96-hour LCso: 12 mg/L | ;. )
Lepomis (static) Slightly toxic
macrochirus
y-butyrolactone
_ PMRA No.
Rat Sﬁgtfealfor g“}}(”iég' 1245 Slightly toxic 3615203,
g gRE 3472293
nuranone)
PMRA No.
Rat Oral LDso: 3600 Practically non- 3471780,
mg/kg bw toxic 3713242,
3471697
48-hour LCso: 7.75 .
Water flea, mg/L (static-renewal) Moderately toxic
Daphnia magna 48-hour LCso: 10.8 Sliehtly toxic
mg/L (static) gty
. 96-hour LCso: 22 mg/L | .. .
Zebrafish, Geraniol (static) Slightly toxic
Danio rerio 96-hour LCso: 14.0 Sliehtlv toxi PMRA No.
mg/L (semi-static) 1ghtly toxic 3471779
Green alga, E .
Raphidocelis r7112 }lﬁ) ur EyCso: 3.32 Moderately toxic
subcapitata £
Green alga, )
Desmodesmus 3112_}1; ur EyCso: 6.42 Moderately toxic
subspicatus &
Oral LDso: 1930 . . PMRA No.
Rat me/ke bw Slightly toxic 3718767
48-hour ECso: 1.13
Water flea, mg/L (static) Moderatelv toxic PMRA No.
Daphnia magna 48-hour ECso: 1.32 Y 3471744
mg/L (static-renewal)
Zebrafish, 96-hour LCso: 13 mg/L Slichtly toxic PMRA No.
Danio rerio (semi-static) gty 3471744
i Eugenol
Saibow trout, | E58 96-hour LCso: 608 | [PMRANo.
Oy mg/L (static) gty 3654318
mykiss
Coho salmon, .
Oncorhynchus 96-hour LCs0: 66.1 Slightly toxic PMRA No.
kisuich mg/L (static) 3654318
Green alga, )
Desmodesmus 72-hour E,Cso: 23 Slightly toxic PMRA No.
. mg/L (static) 3471744
subspicatus

'USEPA classification, where applicable.
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