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Standard terms and abbreviations
Abbreviation

Definition

ai

active ingredient

ADE

Acceptable Daily Exposure

ADI

Acceptable Daily Intake

APVMA

Australian Pesticides and Veterinary Medicines Authority

AOEL

Acceptable Operator Exposure Level

ARfD

Acute Reference Dose

BBCH

Biologische Bundesanstalt, Bundessortenamt und CHemische Industrie

BCF

BioConcentration Factor

Bw

body weight

CAS #

Chemical Abstract Service Registry Number

cm

centimetres

CoA

Certificate of Analysis

CRfD

Chronic Reference Dose

DAR

Draft Assessment Report

DDD

Daily Dietary Dose

DT50

Dissipation Time (days) for 50% of the initial residue to be lost

dw

dry weight

EbC50

EC50 with respect to a reduction of biomass

EC

European Commission

EC25

Effective Concentration at which an observable adverse effect is caused in 25 %
of the test organisms

EC50

Effective Concentration at which an observable adverse effect is caused in 50 %
of the test organisms

EEC

Estimated Environmental Concentration

EEL

Environmental Exposure Limit

EFSA

European Food Safety Authority

EPA

Environmental Protection Authority

ErC50

EC50 with respect to a reduction of growth rate (r)

ER50

Effective Residue concentration to 50% of test organisms
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FAO

Food and Agriculture Organization

g

grams

GAP

Good Agricultural Practice

GENEEC

Generic Estimated Environmental Concentration

ha

hectare

HQ

Hazard Quotient

HSNO

Hazardous Substances and New Organisms

Kd

partition (distribution) coefficient

Koc

organic carbon adsorption coefficient

Kow

octanol water partition coefficient

Kg

Kilogram

L

litres

Lb

pounds

LC50

Lethal Concentration that causes 50% mortality

LD50

Lethal Dose that causes 50% mortality

LOAEC

Lowest Observable Adverse Effect Concentration

LOAEL

Lowest Observable Adverse Effect Level

LOC

Level Of Concern

LOD

Limit Of Detection

LOEC

Lowest Observable Effect Concentration

LOEL

Lowest Observable Effect Level

LR50

Lethal Rate that causes 50% mortality

M

Molar

m3

cubic metre

MAF

Multiple Application Factor

μm

micrometre (micron)

mg

milligram

μg

microgram

mol

mole(s)

MSDS

Material Safety Data Sheet

NAEL

No Adverse Effect Level

MAY 2020

Page 4 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

ng

nanogram

NOAEC

No Observed Adverse Effect Concentration

NOAEL

No Observed Adverse Effect Level

NOEC

No Observed Effect Concentration

NOEL

No Observed Effect Level

OECD

Organisation for Economic Cooperation and Development

PDE

Potential Daily Exposure

PEC

Predicted Environmental Concentration

PHI

Pre-Harvest Interval

pKa

Acid dissociation constant (base 10 logarithmic scale)

PNEC

Predicted No Effect Concentration

POW

Partition coefficient between n-octanol and water

ppb

parts per billion (10-9)

PPE

Personal Protective Equipment

ppm

parts per million (10-6)

REI

Restricted Entry Interval

RPE

Respiratory Protective Equipment

RQ

Risk Quotient

TER

Toxicity Exposure Ratio
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Executive Summary
The applicant Syngenta Crop Protection Limited has submitted an application on 17 October 2018 to gain
approval for import and release of the herbicide Boxer Gold containing 800 g/L prosulfocarb and 120 g/L
S-metolachlor as an emulsifiable concentrate (EC) formulation. It was given Application Number APP203736
and was formally received on 5 July 2019 as a category C application.
The active ingredient (prosulfocarb) contained in Boxer Gold has not previously been approved in New
Zealand for use as a herbicide. It has been approved internationally for this use pattern in Europe, Japan
and Australia.
The active ingredient (S-metolachlor) contained in Boxer Gold has an individual HSNO approval
(HSR003363) and is present in a number of HSNO approved substances (HSR000392; HSR100968).
Prosulfocarb is of moderate to low acute toxicity in mammals and should be classified 6.1D for acute oral
toxicity. It is not a skin or eye irritant, but is a contact sensitiser. Prosulfocarb was found not to be genotoxic
or carcinogenic, and does not cause reproductive or developmental toxicity. Prosulfocarb was found to
cause toxic effects in the kidney in male rats in repeated dose oral toxicity studies and should be classified
for target organ toxicity (6.9B oral). Prosulfocarb is also very ecotoxic to the aquatic environment, soil
organisms and slightly toxic to terrestrial vertebrates (9.1A, 9.2A and 9.3C), it is however, not toxic to
terrestrial invertebrates.
Mammalian toxicity studies with Boxer Gold indicate that the substance is of low acute toxicity and should be
classified 6.1E for acute oral toxicity. Boxer Gold is a mild skin irritant (6.3B), but is not irritating to the eyes,
and is not a contact sensitiser. Based on mixture rules, Boxer Gold should be classified as a repeat
exposure systemic toxicant, both 6.9B (oral) and 6.9B (inhalation). Based on test data for the formulation,
Boxer Gold should also be classified 9.1A and 9.2A, but does not require classification as toxic to terrestrial
vertebrates or invertebrates.
It is considered that there is potential for significant exposure to people and the environment during the use
phase of the lifecycle of Boxer Gold. As such, quantitative risk assessments have been undertaken to
understand the likely exposures to the substance under the use conditions proposed by the applicant, using
the endpoint data available and the standard risk assessment methodologies used by the EPA
The risks to human health from the proposed use of Boxer Gold are acceptable as the identified risks to the
operators on potatoes can be mitigated with the use of full PPE (with or without a respirator) when using a
spray boom or a backpack sprayer.
Re-entry exposures were not estimated quantitatively, but are assumed to be acceptable due to application
being early in the growth stage.
Bystander risks are assessed as acceptable without the need for the setting of a buffer zone.
Thus in conclusion the risks are able to be managed without the need for additional controls.
It is considered that the risks to the environment from the proposed use of Boxer Gold are below the level of
concern with the proposed controls based on the available data.
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A set of controls have been proposed for Boxer Gold, and are detailed under section 6.
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1. Introduction/Background
1.1.

This application is to gain approval for import and release of the herbicide Boxer Gold containing
800 g/L prosulfocarb and 120 g/L S-metolachlor as an emulsifiable concentrate (EC) formulation.

1.2.

Boxer Gold is intended to be used as herbicide on potatoes.

1.3.

Boxer Gold contains the active ingredients, prosulfocarb at 800 g/L and S-metolachlor at 120 g/L,
plus other components.

1.4.

The active ingredient (S-metolachlor) contained in Boxer Gold has an individual HSNO approval
(HSR003363) and is present in a number of HSNO approved substances (HSR000392;
HSR100968)

1.5.

The active ingredient S-metolachlor, contained in Boxer Gold has previously been approved in
New Zealand for use as a herbicide on arable crops (HSR000392, HSR100968) at higher
application rates than Boxer Gold. It has also been approved internationally for this use pattern in
USA, Canada, and Australia.

1.6.

More details about the use pattern of Boxer Gold and the regulatory status of prosulfocarb and Smetolachlor can be found in Appendix A.

1.7.

It is considered that there is potential for significant exposure to people and the environment during
the use phase of the lifecycle of Boxer Gold. As such, quantitative risk assessments have been
undertaken to understand the likely exposures to the substance under the use conditions proposed
by the applicant, using the endpoint data available and the standard risk assessment
methodologies used by the EPA . Full context related to the risk assessment of Boxer Gold is given
in section 3.

1.8.

Physical and Chemical properties of Boxer Gold can be found in Appendix B.

1.9.

Mammalian toxicological properties Boxer Gold and prosulfocarb have been reported in Appendix
C.

1.10. Environmental Fate properties of prosulfocarb have been reported in Appendix D.
1.11. Ecotoxicological properties of Boxer Gold, prosulfocarb and where relevant, S-metolachlor have
been reported in Appendix E.
1.12. Hazard properties and classification determination of Boxer Gold and prosulfocarb derived from
their properties can be found under 2. Hazardous properties and Appendix F.
1.13. Mammalian toxicological data have subsequently been used to generate human health risk
assessment for prosulfocarb and this is detailed in Appendix G.
1.14. Environmental Fate, Ecotoxicological and other relevant data have subsequently been used to
generate environmental risk assessment and this is detailed in Appendix H.
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1.15. The applicant has provided an environmental risk assessmen which has been evaluated in
Appendix I.
1.16. Relevant study summaries can be found in Appendix K.
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2. Hazardous properties
Hazard classification of prosulfocarb
2.1.

The hazard classifications proposed for prosulfocarb are outlined in Table 1.

Table 1: Proposed classification for prosulfocarb

2.2.

Hazard endpoint

Classification

Acute toxicity (oral)

6.1D

Contact sensitisation

6.5B

Target organ toxicity (oral)

6.9B

Aquatic ecotoxicity

9.1A

Soil ecotoxicity

9.2A

Terrestrial vertebrate ecotoxicity

9.3C

Prosulfocarb is of moderate to low acute toxicity in mammals and should be classified 6.1D for
acute oral toxicity. It is not a skin or eye irritant, but is a contact sensitiser. Prosulfocarb was found
not to be genotoxic or carcinogenic, and does not cause reproductive or developmental toxicity.
Prosulfocarb was found to cause toxic effects in the kidney in male rats in repeated dose oral
toxicity studies and should be classified for target organ toxicity (6.9B oral).

2.3.

Prosulfocarb is also very ecotoxic to the aquatic environment, soil organisms and slightly toxic to
terrestrial vertebrates (9.1A, 9.2A and 9.3C), it is however, not toxic to terrestrial invertebrates.

Hazard classification of Boxer Gold
2.4.

The hazard classifications of Boxer Gold listed in Table 2 were determined based on the
information provided by the applicant (including toxicity and ecotoxicity studies), information on the
individual components of Boxer Gold, mixture rules and other available information (EFSA report,
DAR etc). In Appendix F, Table 29 shows the method used for classification and indicates the main
component that contributes to each hazard classification.

Table 2: Hazard classification of Boxer Gold
Hazard

EPA classification

Combustible liquid

3.1D

Acute toxicity (oral)

6.1E
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Hazard

2.5.

EPA classification

Skin irritant

6.3B

Target organ or systemic (oral)

6.9B

Target organ or systemic (inhalation)

6.9B

Aquatic ecotoxicity

9.1A

Soil ecotoxicity

9.2A

Mammalian toxicity studies with Boxer Gold indicate that the substance is of low acute toxicity and
should be classified 6.1E for acute oral toxicity. Boxer Gold is a mild skin irritant (6.3B), but is not
irritating to the eyes, and is not a contact sensitiser. Based on mixture rules, Boxer Gold should be
classified as a repeat exposure systemic toxicant, both 6.9B (oral) and 6.9B (inhalation). Based on
test data for the formulation, Boxer Gold should also be classified 9.1A and 9.2A, but does not
require classification as toxic to terrestrial vertebrates or invertebrates.

Identification of components of concern (CMRs, vPBTs etc)
2.6.

No components that are present in Boxer Gold were identified to be of concern as known /
suspected of being CMR / vPBT.

3. Risk assessment context
3.1.

It is considered that there is potential for significant exposure to people and the environment during
the use phase of the lifecycle of Boxer Gold. As such, quantitative risk assessments have been
undertaken to understand the likely exposures to the substance under the use conditions proposed
by the applicant, using the endpoint data available and the standard risk assessment
methodologies used by the EPA (EPA 2018).

3.2.

During the importation, manufacture, transportation, storage and disposal of this substance, it is
estimated that the proposed controls and other legislative requirements will sufficiently mitigate
risks to a negligible level. This assessment takes into account the existing EPA Notices around
packaging, identification and disposal of hazardous substances. In addition, the Land Transport
Rule 45001, Civil Aviation Act 1990, Maritime Transport Act 1994 and New Zealand’s Health and
Safety at Work (HSW) requirements all have provisions for the safe management of hazardous
substances.

4. Human health risk assessment
4.1.

The risks (from the use of prosulfocarb as a proxy for Boxer Gold) are considered to users and
operators of the substance, re-entry workers and bystanders. Full details can be found in Appendix
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G: Human health risk assessment. Appendix G also includes a qualitative assessment of the
exposure and health risk from S-metolachlor.
4.2.

Operator Exposure:
Predicted operator exposures to prosulfocarb during mixing, loading and application of Boxer Gold
are below the Acceptable Operator Exposure Level (AOEL) for spray boom and backpack
applications provided full PPE is worn.

4.3.

Worker Re-Entry:
The EPA notes that Boxer Gold is proposed to be used early in the plant growth cycle preemergence or early post emergence in potatoes. Estimating re-entry exposure risks based on
activities such as vegetables – reach/pick or cereal scouting is inappropriate in these
circumstances as the model assumes the re-entry worker is exposed to foliar residue. Therefore,
the EPA concluded on the basis of a qualitative assessment that the re-entry exposures from the
use of Boxer Gold are acceptable.

4.4.

Bystanders:
Estimated bystander exposure from spray drift after application of Boxer Gold to the soil pre and
post emergence in potatoes is below the AOEL. While the model indicates a buffer zone of 2m is
required, the assumption retained by the EPA is that the bystander would be present at a minimum
of 8 m from the application area (EPA 2018) so no specific buffer zone is proposed to protect
bystanders

4.5.

Impurities:
For S-metolachlor, APVMA specification requires that the sum of (S)-isomer and (R)-isomer
content to be 960 g/kg minimum; the content of metolachlor (S)-isomer (the active isomer) shall be
840 g/kg minimum and metolachlor (R)-isomer (the inactive isomer) shall be 130 g/kg maximum.

4.6.

Overall human health conclusion:
The risks to human health from the proposed use of Boxer Gold are acceptable as the identified
risks to the operators on potatoes can be mitigated with the use of full PPE (with or without a
respirator) when using a spray boom or a backpack sprayer.
Re-entry exposures were not estimated quantitatively, but are assumed to be acceptable due to
application being early in the growth stage.
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Bystander risks are assessed as acceptable without the need for the setting of a buffer zone.
Thus in conclusion the risks are able to be managed without the need for additional controls.

5. Environmental risk assessment
5.1.

The risks to a range of environmental receptors, including the aquatic and terrestrial environment
from the use of prosulfocarb are considered as a proxy for the risks from Boxer Gold. Full details
can be found in Appendix H: Environmental risk assessment

5.2.

Aquatic environment and sediment:
Predicted exposure concentrations of prosulfocarb, applied as the formulated product Boxer Gold
resulted in calculated Risk Quotients above the Level Of Concern (LOC) for the aquatic
environment (fish, daphnids, algae) and sediment-dwelling organisms (Chironomids). To manage
these risks, it is proposed to apply controls to reduce spray-drift and runoff into the aquatic
environment. Together with prescribed controls, additional controls setting a maximum application
rate and use restrictions regarding the droplet size will reduce the risks to below the level of
concern.

5.3.

Groundwater:
For prosulfocarb, the concentration is below the 0.1 µg/L trigger level set by the European
regulators. Therefore, the risks are considered below the level of concern.

5.4.

Soil organisms:
For prosulfocarb, acute risks were identified for threatened earthworms in-field. Chronic data for
earthworms were not provided but chronic data for soil mites were available. Based on the chronic
soil mite data, the model also indicates also a chronic risk for threatened species in-field. No
threatened species of collembolan have been identified in New Zealand however, and this is is not
considered to be an issue. For prosulfocarb, the data indicate that there are no effects on the
nitrogen and carbon transformation at application rates up to 40 kg ai/ha (highest concentration
tested). The current application rate is lower and therefore this risk is considered below the level of
concern.

5.5.

Non-target Plants:
It is proposed that a 5 m downwind buffer zone is applied to the product label to protect non-target
plants from potential adverse effects. It is also recommended that a nozzle delivering spray quality
no smaller than a coarse droplet size should be used for application of Boxer Gold. Additional care
is required when sprayed near sensitive terrestrial areas

5.6.

Birds:
TER values for birds calculated for prosulfocarb when applied to potato as the formulated product
Boxer Gold are below the level of concern for acute risks. In the reproductive screening
assessments, the TER values indicate a chronic risk above the level of concern to threatened bird
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species from the use of prosulfocarb in potato.
It appears that although the occurrence in the respective fields are refined the chronic risks are just
over the level of concern for threatened species with a mixed diet. Taking into account refinements,
and the conservatism of the risk assessment, the chronic risks identified for threatened species of
birds following application of the formulated product Boxer Gold to potatoes are likely to be below
the level of concern.
The risks from secondary poisoning are considered to be low (TER is 6 and 3 times below the LOC
for non-threatened and threatened species of birds, respectively).
5.7.

Pollinators:
Risks to pollinators are considered below the level of concern..

5.8.

Non-target Arthropods:
Risks to non-target arthropods are below the level of concern both off-field and in-field with the
exception of an in-field risk identified at Tier II for the parasitic wasp Aphidius rhopalosiphi. This infield risk and anticipated risks to lycosid spiders cannot be excluded, and risks to certain non-target
arthropod species in-field are possible. Population effects are expected to be short-term based on
the use pattern but since there is uncertainty in exposure in regard to recovery/recolonisation of the
identified at-risk species the following additional label statement is proposed:
“WARNING, might not be compatible with IPM”.

5.9.

Overall Ecological risk assessment conclusion:
It is considered that the risks to the environment from the proposed use of Boxer Gold are below
the level of concern with the proposed controls based on the available data.

6. Proposed controls
6.1.

More details about proposed controls are available in Appendix J.

Maximum impurity limit
6.2.

Impurity limits for S-metolachlor have been identified by APVMA (APVMA 2004). The EPA has
proposed a maximum impurity concentration for R-metolachlor (CAS number 178961-20-1) of 130
g/kg.

Exposure thresholds
6.3.

The EPA may provide Acceptable Daily Exposure (ADE) and Potential Daily Exposure (PDE)
values for new active ingredients that may become present in food, drinking water or other
environmental media. This is to allow the EPA or other government departments to set standards
or guideline values for food, drinking water or other media where necessary. For example, the
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Ministry for Primary Industries (MPI) can use these values to set Maximum Residue Levels (MRLs)
in food.
6.4.

The following values are proposed for prosulfocarb:


ADE: 0.005 mg/kg bw/day



PDE(Food): 0.0035 mg/kg bw/day



PDE(Drinking Water): = 0.001 mg/kg bw/day



PDE(Other): 0.0005 mg/kg bw/day



ARfD: 0.4 mg/kg bw

Application rate
6.5.

Potatoes; maximum of 1 application per year at 5 litres of product/ha ; equivalent to 4 kg
prosulfocarb/ha and 0.6 kg S-metolachlor /ha

Application method
6.6.

Boxer Gold must not be applied when wind speeds are less than 3 km/hr or more than 20 km/hr as
measured at the application site.

6.7.

Apply with low boom ground based equipment and coarse droplets, as defined by the American
Society of Agricultural and Biological Engineers ASABE Standard (S572) or the British Crop
Production Council guideline. This information should be required on the label so that users are
aware of this control.

6.8.

Boxer Gold can only be applied by ground-based methods.

Buffer zones
6.9.

The substance should not be applied within 5 m downwind of a waterbody. This information should
be required on the label so that users are aware of this control.

Additional label statements
6.10. Label statement to request that: “To reduce runoff from treated areas into aquatic habitats,
characteristics and conditions of the site must be considered. Site characteristics and conditions
that may lead to runoff include, but are not limited to, heavy rainfall, moderate to steep slope, bare
soil, poorly draining soil (eg soils that are compacted, fine textured or low in organic matter such as
clay). Avoid application of Boxer Gold when heavy rain is forecast.”
6.11. A label statement indicating: “WARNING, might impact non-target plants, the substance should not
be applied within 5 m of a downwind area containing non-target plants. Additional care is required
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when sprayed near sensitive terrestrial areas (e.g. areas with threatened plants or of higher
ecological value)”.
6.12. A label statement indicating: “WARNING, exposure to Boxer Gold may injure or kill susceptible
agricultural crops and native vegetation. Care should be taken avoid spray to neighbouring
vegetation other than barley, chickpeas, faba beans, field peas, lentils, lupins, potatoes or wheat.
Before applying this product, it is recommended to conduct a site specific risk assessment that
considers the potential movement of spray drift downwind to sensitive areas. This includes
assessment of the weather conditions, application equipment, topography and species of plants
downwind.”
6.13. A label statement indicating: “DO NOT apply when wind speeds are less than 3 km/hr or more than
20 km/hr as measured at the application site”.
6.14. A label statement indicating: “WARNING, might not be compatible with IPM”.
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Appendix A: Identity of the active ingredient, use pattern and
mode of action
Identity of the active ingredient and metabolites
As this is the first full application under Part 5 of the Hazardous Substances and New Organisms (HSNO)
Act 1996 considered for prosulfocarb, general data are provided in Table 3.

Table 3: Identification of prosulfocarb
IUPAC name

S-benzyl dipropyl(thiocarbamate)

CAS name

S-Benzyl dipropylcarbamothioate

Molecular formula

C14H21NOS

CAS Number

52888-80-9

Molecular weight

251.4

Structural formula

Purity

98%

Significant
impurities/additives

No toxicologically significant impurities have been identified by
APVMA or EFSA. No FAO specification has been established.

(% concentration)

Regulatory status
The regulatory histories of prosulfocarb and S-metolachlor are summarised in Table 4 below.

Table 4: Active ingredient regulatory status
Active ingredient
name

Regulatory history in
New Zealand

International regulatory history
(Australia, Canada, Europe,
Japan, USA)

Prosulfocarb

New to New Zealand

Approved in Australia, EU, Japan

S-metolachlor

Approved in New
Zealand

Approved in Australia, Canada, EU,
Japan, USA

AUGUST/ 2020
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The active ingredient (prosulfocarb) contained in Boxer Gold has not previously been approved in New
Zealand for use as a herbicide. It has been approved internationally for this use pattern in Europe, Japan
and Australia. In September 2019, the EU extended the approval for prosulfocarb until October 2020 (it had
previously been due to expire in October 2019).
The active ingredient (S-metolachlor) contained in Boxer Gold has an individual HSNO approval
(HSR003363) and is present in a number of HSNO approved substances (HSR000392; HSR100968).

Impurities and or restrictions on purity or composition
No impurity limits for prosulfocarb or for S-metolachlor have been identified by FAO or the EU.
For S-metolachlor, APVMA specification requires that the sum of (S)-isomer and (R)-isomer content to be
960 g/kg minimum; the content of metolachlor (S)-isomer (the active isomer) shall be 840 g/kg minimum and
metolachlor (R)-isomer (the inactive isomer) shall be 130 g/kg maximum.

Use pattern and mode of action
Use pattern
Boxer Gold is an emulsifiable concentrate which is diluted in water (150-500 litres of water per hectare). The
applicant seeks to have Boxer Gold approved for ground-based (tractor boom) application to control various
broad leaf and grass weeds in potatoes.
Application will be at the rate of 5 litres of product per hectare which is equivalent to 3.2 - 4 kg
prosulfocarb/ha and 0.48 – 0.6 kg S-metolachlor /ha, with a maximum frequency of one application per year.
More details on the intended uses for Boxer Gold are given in Table 5.

Mode of action
Prosulfocarb is a pre- and post-emergent herbicide. The substance acts as a lipid synthesis inhibitor.
S-metolachlor acts by inhibition of elongases and of the geranylgeranyl pyrophosphate (GGPP) cyclases,
which are part of the gibberellin pathway.
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Table 5: List of intended uses for Boxer Gold
Crop
and/or
situation
(a)

Use
pattern
(b)

Pests or
group of
pests
controlled
(c)

Mixture
Type (df)

Various
F

prosulfocarb/L

Method
and kind
(h-i)

Application rate per treatment
Growth
stage &
season
(j)

weeds

Number
Min max
(k)

driven

metolachlor/L

boom
spray

kg ai/hL
min max

BBCH 09

water
L/ha
min max

Prosulfocarb

800 – 2670

3.2 – 4

g/hL

kg/ha

S-

Remarks
(l)

Applied
pre-

150 –
N/A

kg ai/ha
max

Prosulfocarb

Up to
1

and 120 g S-

Interval
between
applications
– days
(minimum)

Tractor

EC
and grass

a
b
c
d
e
f
g
h
i
j
k
l

Conc of ai
(g)

800 g

broad leaf
Potato

Application

emergent
S-

or early

metolachlor

metolachlor

post-

120 – 400

0.48 – 0.60

emergent

g/hL

kg/ha

500 L/ha

Where relevant, the use situation should be described (eg fumigation of soil)
Outdoor or field use (F), glasshouse application (G) or indoor application (I).
eg biting and sucking insects, soil borne insects, foliar fungi, weeds
eg wettable powder (WP), emulsifiable concentrate (EC), granule (GR)
CropLife international, 2008. Technical Monograph no 2, 6th edition. Catalogue of pesticide formulation types and international coding system
All abbreviations used must be explained
g/kg or g/l or others
Method, eg high volume spraying, low volume spraying, spreading, dusting, drench, aerial, etc
Kind, eg overall, broadcast, aerial spraying, row, individual plant, between the plant - type of equipment used must be indicated. If spraying include droplet size spectrum
growth stage at last treatment (BBCH Monograph, Growth Stages of Plants, 1997, Blackwell (ISBN 3-8263-3152-4) , including where relevant, information on season at time of application
Indicate the minimum and maximum number of application possible under practical conditions of use
Remarks may include: Extent of use/economic importance/restrictions
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Appendix B: Physico-chemical properties of Boxer Gold and
prosulfocarb
The physico-chemical properties of prosulfocarb are listed in Table 6 and those for Boxer Gold in Table 7.

Table 6: Physical and chemical properties of prosulfocarb
Property

Value

Reference

Colour

Pale straw

Odour

Strong, with slight amine resemblance.

Physical state

Transparent liquid with very fine particulate
matter present

Density

1.04 g/cm3 at 20°C

Woolley S. M. and
Mullee, D. M.;
2000.
Produlfocarb
TGAI;
Determination of
Physical and
Chemical
Properties. SPL
Project Number
1292/006

20.3 mm2/s (at 20°C)
Kinematic viscosity

8.66 mm2/s (at 40°C)

Flash point

151°C

Vapour pressure

7.9 x 10-7 kPa at 20°C
1.50 x 10-7 atm.m3.mol-1

Henry’s Law Constant

(1.52 x 10-2 Pa.m3.mol-1)

Water Solubility (20°C)

13.0 mg/L at 20.0°C

pH

pH of a 1% aqueous dispersion is 9.76 at
25°C

Freezing point

< -20°C

Boiling point

388°C at 101.85 kPa

Organic solubility

Miscible in all proportions with xylene, 1,2dichloroethane, ethyl acetate, methanol,
acetone, n-octanol and n-heptane

Table 7: Physical and chemical properties of formulation Boxer Gold (A14429B)
Property

Value

Reference

Colour

Slightly yellowish

Gerhardt, P; 2006. Study Number
115956

Odour

musty odour

Physical state

Liquid

Density

1.046 g/cm3 at 20°C
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Property

Value

Reference

pH

pH of a 1% aqueous dispersion in deionized water of
the formulated batch (SMU6CP005) was 6.4 at 25°C

Wochner F, 2006 Study Number
115933

32.1 mPa.s (at 20°C)

Richner, D. 2006. Study Number
L06-001183

13.8 mPa.s (at 40°C)

Viscosity

Kinematic viscosity calculated by = dynamic viscosity
(mPa.s)/density (g/cm3)
Kinematic viscosity =
30. 6 mm2/s (at 20°C)
13.2 mm2/s (at 40°C)

Explosive properties

Not explosive (heat or shock)

Jackson, W. A, et al.; 2006.
Explosive Properites –
A14429B.Final Report PHS
Reference HT06/126

Flash point

85°C ± 2°C

Jackson, W. A, et al.; 2006. Flash
point – A14429B. Final report
PHSR Reference: HT06/125

Oxidising properties

Not an oxidising substance

Jackson, W. A; 2006. Oxidising
Properites – A14429B.Final Report
PHS Reference HT06/128

Auto-ignition

365°C ± 10°C

Jackson, W. A, et al.; 2006. Autoignition Temperature – A214429B.
Final report PHS Reference:
HT06/127

Metal Corrosion

Not a metal corrosive

Wochner, F.; 2006. A14429B
Corrosion Characteristics. Study
Number 115937
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Appendix C: Mammalian toxicology
Unless otherwise noted, all studies were conducted according to GLP and were fully compliant with the
requirements of the international test guidelines followed.

Executive summaries and list of endpoints for Boxer Gold
The mammalian toxicology data for Boxer Gold are summarised in Table 8.

Table 8: Summary of mammalian toxicology data for Boxer Gold
Endpoint
(Test Guideline)

Klimisch
score

Result

HSNO
Classification

Reference

1

> 2000 mg/kg bw

6.1E

Appendix K ; Table 70 ; RCC
Study Number A36516

1

> 2000 mg/kg bw

No

Appendix K ; Table 71 ; RCC
Study Number A36527

1

Irritating

6.3B

Appendix K ; Table 72 ; RCC
Study Number A36538

1

Mildly irritating

No

Appendix K ; Table 73 ; RCC
Study Number A36540

1

Not sensitising

No

Appendix K ; Table 74 ; ARC-L1965

Acute oral toxicity
(OECD TG 423)
Acute dermal toxicity
(OECD 402)
Skin irritation/corrosion
(OECD 404)
Eye irritation/corrosion
(OECD 405)
Contact sensitisation
(OECD 406)

Executive summaries and list of endpoints for prosulfocarb
All data for prosulfocarb, its metabolites and impurities were sourced from EU DAR (EC 2006), EFSA
conclusions (EFSA 2007) and the APVMA public release summary (APVMA 2007) unless otherwise stated.
Acute toxicity, skin and eye irritation, contact sensitisation and genotoxicity data for prosulfocarb are
summarised in Table 9.
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Table 9: Summary of acute toxicity, irritation, sensitisation and genotoxicity data for
prosulfocarb
Endpoint
Klimisch score

Result

Classification

Reference

1

1820 mg/kg bw
(males)

6.1D

(EFSA 2007)
(Report No T-11441

1

>2000 mg/kg
bw in rabbits

No

(EFSA 2007)
(Report No T-11441)

1

>4.72 mg/L in
rats

No

(EFSA 2007)
(Report No T-12094)

1

Slightly irritating

No

(EFSA 2007)
(Report No T-11441)

1

Mildly irritating

No

(EFSA 2007)
(Report No T-11441)

1

Sensitising local lymph
node assay in
mice

6.5B

(EFSA 2007)
(Report No P/6285)

No

(EFSA 2007)
(Report Nos:
IDI574/0090, T-11999,
P/2943, STR 23/87906,
and T-12001).

(Test Guideline)
Acute oral toxicity (rats)
(Equivalent to OECD 401)
Acute dermal toxicity
(Equivalent to OECD 402)
Acute inhalation toxicity
(Equivalent to OECD 403)
Skin irritation/corrosion
(Equivalent to OECD 404)
Eye irritation/corrosion
(Equivalent to OECD 405)

Contact sensitisation
(OECD 406)

Mutagenicity
(OECD 471, 473, equivalent
to OECD 474, and 476.)

1

Negative

Results of the repeated dose toxicity studies with prosulfocarb are summarised in Table 10.

Table 10: Summary of repeated dose studies with prosulfocarb

Study type

NOAEL
(mg/kg
bw/d)

LOAEL
(mg/kg bw/d

Key effect

Reference

80 (m)

Increased
kidney weight
with
histopathologic
al changes

Appendix K ;
Table 68 ; T11978

90-day oral toxicity: rats
9 (m)
(OECD 408)
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Study type

NOAEL
(mg/kg
bw/d)

LOAEL
(mg/kg bw/d

Key effect

Reference

80

Increased liver
and kidney
weight,
changes in
biochemical
parameters,
histopathologic
al changes in
the liver (f) and
bone marrow
(m and f)

(EFSA 2007)
(Report No
T-11986)

10

80

Reduced body
weights,
regenerative
anaemia and
liver changes
(increased
liver weight
and raised
plasma
alkaline
phosphatase)
without
histopathologic
al findings.

Appendix K ;
Table 69 ;
PD1299REG

269/350 (m/f)

No adverse
effect identified

Only minor
effects on
body weight

(EFSA 2007)
(Report No
T-11900)

0.5 (females)

2.3 (females)

Reduced body
weight gain in
females at the
LOAEL and in
both sexes at
higher dose.

(EFSA 2007)
(Report No
T-12090)

Maternal: 10

Maternal: 50

Developmental
: 50

Developmental:
250

90-day oral toxicity: dogs
30
(Equivalent to OECD 409)

1-year oral toxicity: dogs
(OECD 452)

18-month dietary chronic
toxicity/carcinogenicity study: mice
(OECD 451)

2-year chronic toxicity/carcinogenicity: rat
(OECD 451)

Developmental toxicity: rats
(OECD 414)
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Study type

Developmental toxicity: rabbits
(OECD guideline 414)

2-generation reproductive toxicity: rats

NOAEL
(mg/kg
bw/d)

LOAEL
(mg/kg bw/d

Maternal: 50

Maternal: 250

Foetal: 50

No clear
adverse effect

Parental 0.5
(m)

Key effect

Reference

Abortions and
reduced body
weight

(EFSA 2007)
(Report No.
T-12036)

Parental: 5 (m)

Parental
males:
increased
kidney weight,
distal
convoluted
tubule
hyperplasia
with fibrosis.

(EFSA 2007)
(Report T12627)

Offspring 5

Offspring 50

Offspring:
reduced pup
weight.

Reproductive
50

Reproductive:
>50

NOAEL for
offspring 5

LOAEL for
offspring 50
based on
decrease pup
weights

(OECD 416)

14-day neurotoxicity study: rats
40
(OECD 424)

MAY 2020

200

No adverse
reproductive
findings.

11% reduction
in body weight

(EFSA 2007)
(Report No.
AR7489/RE
G/REPT)
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Toxicokinetics and dermal absorption studies with prosulfocarb are summarised in Table 11.

Table 11: Summary of toxicokinetics and dermal absorption studies with prosulfocarb
Study type

Results

Absorption, Distribution,
Excretion and Metabolism in
the Rat

Absorption in the rats is rapid. Over 80% of the dose is excreted within 48 hours.
Excretion is mainly in the urine (circa 68 – 81%) and faeces (13 – 21%), these
values being at low and high single doses respectively. Metabolism of prosulfocarb
is extensive by oxidation and conjugation (with glycine and sulphate) prior to urinary
excretion. Potential for bioaccumulation is low.

Dermal absorption

Dermal absorption data with two formulations containing 800g prosulfocarb/L using
the “triple pack” approach (an in vivo study in rats, and one in vitro study each using
rat and human skin) were provided. These tested the 80% emulsifiable concentrate
(EC) formulations and dilutions to represent the applied material. The EPA’s
conclusion was that the dermal absorption values used should be 0.2% for the
concentrate and 11.7% for the dilute spray, based on the formulation with the higher
values.

General conclusion about mammalian toxicology of
prosulfocarb
Acute toxicity, irritation and sensitisation
Prosulfocarb is moderately toxic by the oral route and should be classified 6.1D (oral), but is of low acute
toxicity by the dermal/inhalation routes and should not be classified for these routes.
Prosulfocarb is only a weak skin and eye irritant and should not be classified for 6.3 or 6.4.
Prosulfocarb was shown to be a contact sensitiser and should be classified 6.5B.

Mutagenicity
Prosulfocarb is not mutagenic based in a range of in vitro and in vivo investigations (reverse mutation assay
in bacteria, an unscheduled DNA synthesis in human fibroblasts, an in vitro mouse lymphoma assay and an
in vivo erythrocyte micronucleus assay in mice).

Carcinogenicity
There is no evidence of carcinogenicity in rats. In mice, a possible increase on lung tumours in females was
not deemed by the EFSA as exposure-related due to the historical control data comparison.

Reproductive and developmental toxicity
There is no convincing evidence of teratogenic or a developmental toxicity below maternally toxic dose
levels. EFSA noted that a single finding of microphthalmia at the maternal LOAEL, although above historical
control incidence is possibly related to maternal toxicity and the statistical analysis is influenced by the low
numbers due to raised abortion rates.

MAY 2020

Page 32 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

Target organ toxicity
The 90 day oral rat study identified the kidney as the target organ with a LOAEL value based on kidney
weight and associated histopathological changes in males and triggers classification as 6.9B. The liver
showed toxic effects at higher dose levels.

Toxicokinetics and dermal absorption
Absorption is rapid and the dose is excreted rapidly mostly in the urine and to a lesser extent faeces. There
is extensive metabolism and little potential for bioaccumulation.
Dermal absorption data have been supplied but these were not for Boxer Gold. Nevertheless the data are for
formulations containing 800g prosulfocarb/L. The EPA concluded that the higher dermal absorption values
for the representative formulations should be used, giving the dermal absorption of 0.2% for the emulsifiable
concentrate (EC) formulation and 11.7% for the 1:100 spray dilution.
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Appendix D: Environmental fate
Executive summaries and list of endpoints
Unless otherwise noted, all studies were conducted according to GLP and were fully compliant with all
requirements of the standard international test methods used.
Data for prosulfocarb and its metabolites were sourced from studies provided by the applicant. When
relevant, the European Draft Assessment Report (EC 2006) has been used as a reference.
For S-metolachlor no environmental fate data was sourced as this active ingredient is already approved for
similar/higher risk use patterns in New Zealand.

Residues relevant to the environment
The NZ EPA’s User Guide to Thresholds and Classifications (EPA 2012) defines a “major metabolite” as “All
metabolites that are formed in amounts of equal to or more than 10% of the applied amount of substance at
any time-point evaluated during the degradation studies in the appropriate compartment under consideration
(soil or water).”
In laboratory and field degradation studies in soil and water, two major metabolites of prosulfocarb (ie, those
found at ≥ 10% active radioactivity (AR) at any sample interval) were identified in aquatic environment,
namely benzaldehyde and R245699.
The applicant provided fate and ecotoxicity studies of the metabolite prosulfocarb sulfoxide. This is not a
major metabolite and therefore, this information is not summarised. No data are available for the major
metabolites stated above.

Degradation and fate of prosulfocarb in aquatic environments
Information on the degradation and fate of prosulfocarb in the aquatic environment is summarised in Table
12. Information on bioaccumulation potential is listed in Table 13.

Table 12: Degradation and fate of prosulfocarb in aquatic environments
Test type

Value or conclusion for prosulfocarb

Reference

Ready biodegradation

no

(EC 2006) ; Report No.
BL6703/B ; see also Table
84 in Appendix K

Aqueous photolysis half-life (DT50)1

30 days at 30, 40, 50 oN
94 days Tokyo spring sunlight

Appendix K ; Table 93 ;
Report No. RJ3586B

Major metabolite: Benzaldehyde (>15,2%)
Degradation in aerobic
water/sediment (DT50 whole system)

381 and 147 days
No metabolites >1% identified
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Test type

Value or conclusion for prosulfocarb

Degradation in surface water
(aerobic)

17 and 72 days

(DT50)

Major metabolite: R245699 (max 10.9%)

Water solubility at 20°C [mg/L]

13.0

SPL Project No 1292/0071

Stable at pH 5, 7 and 9 and 25 and 40oC

Appendix K ; Table 92 ;
Report RCC 85-40

Hydrolysis half-life (DT50)

Reference
(EC 2006) ; Report No.
36290, study 812405 ; see
also Table 85 in Appendix
K

1: Highest value

Table 13: Bioaccumulation potential of prosulfocarb
Test type

Prosulfocarb

Reference

Partition coefficient octanol/water [Log Kow]

4.48

SPL Project No 1292/007

BCFss =710

(EC 2006); Report No. 37969;
see also Table 87 in Appendix
K

Fish bioconcentration (whole fish)

Earthworm bioconcentration

BCFss = 1.26
BCFk = 1.39

Appendix K; Table 91; Report
No. ENV8333/040822

Degradation and fate of prosulfocarb in soil
Information on the degradation and fate of prosulfocarb in the soil environment is summarised in Table 14.

1

Woolley S.M. and Mullee, D.M.; 2000. Prosulfocarb PAI: Determination of Physical and Chemical

Properties, Safepharm Laboratories Limited, SPI Project Number 1292/007.
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Table 14: Degradation and fate of prosulfocarb in soil
Test type

Prosulfocarb

Reference

Aerobic half-life in soil (DT50lab)1

6.3, 6.7 and 9.3 days

(EC 2006) ; Report No. 854124 ;
see also Table 80 in Appendix K

Metabolites not assessed in this study.
Aerobic half-life in soil (DT50lab)1

12 days
No major metabolites identified

Appendix K ; Table 90 ; Report
No. SGA/67

Anaerobic degradation in soil
(DT50lab)

96 days (indicative only)

(EC 2006) ; Report No. PMS 188 ;
see also Table 82 in Appendix K

Aerobic half-life in soil (DT50field)1

9.9, 10, 11, 13 days

(EC 2006) ; Report No. RJ1121B

82.84 days (USA/ UK summer sunlight)

Appendix K ; Table 88 ; Report
Number SGA /68

Soil photolysis half-life (DT50)
No major metabolites identified
Sorption to soil (Koc)2

2339 (sand), 1372 (silt loam), 1367 (clay-clay
loam)

Appendix K ; Table 78 ; RCC
Project 056744

Sorption to soil (Koc)2

995 (sandy loam), 1934 (silt loam), 2053
(loam), 2179 (sandy clay loam), 3507 (loamy
sand)

Appendix K ; Table 79 ; Report
No. T001667-05

1

Upper 80% of 6.3, 6.7, 9.3, 12 days is 10.38 days

2

Lowest value non-sandy soil used for risk assessment

General conclusion about environmental fate
Prosulfocarb
Prosulfocarb is persistent in aquatic environment according to HSNO criteria (DT 50 >16 days and not readily
biodegradable). In the water sediment study prosulfocarb dissipated to the sediment (max 80.4%).
Hydrolysis is slow regardless of the pH. The aquatic photolysis study revealed one major metabolite, namely,
benzaldehyde (>15.2%). In the surface water study one major metabolite was found, namely R245699 (max
10.9%).
The main degradation pathway of prosulfocarb in soil is biotic. In aerobic soils laboratory studies the DT 50
ranged from 6.3 to 12 days (best fit models) and considered to be not persistent. This is confirmed by halflives from field studies ranging from 10 to 13 days. In soil no major metabolites were formed except for CO2.
Prosulfocarb is low to slightly mobile in soil according to its adsorption/desorption coefficients, according to
McCall classification system (McCall P.J., Laskowski D.A. et al. 1981). Koc values range from 995 (sandy
loam soil) to 3507 (loamy sand soil). Potential for leaching is low, this has been confirmed by the soil
dissipation study in which prosulfocarb and its metabolites were not found below a depth of 10 cm when
applied at 4.0 kg ai/ha.
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Prosulfocarb has potential to accumulate in fish (BCFss 710) but has a low potential for bioaccumulation in
earthworm (BCFss 1.26).
Based on the information provided, it is considered that prosulfocarb volatilises easily form plant surfaces
and does not significantly volatilise from soil surfaces.
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Appendix E: Ecotoxicity
Unless otherwise noted, all studies for prosulfocarb were conducted according to GLP and were fully
compliant with all requirements of the standard international test methods used. Two major metabolites of
prosulfocarb were identified in aquatic environment, namely benzaldehyde and R245699.
The applicant provided fate and ecotoxicity studies of the metabolite prosulfocarb sulfoxide. This is not a
major metabolite and therefore, this information is not summarised. No data are available for the major
metabolites stated above.
For S-metolachlor, only ecotoxicological data relevant for the mixture toxicity evaluation were sourced and
summarised in the tables below. This active ingredient is already approved for similar/higher risk use
patterns in New Zealand and therefore a full assessment was not undertaken. Data was sourced from the
internal database and substituted with studies provided by the applicant. It should be noted that a significant
number of studies were provided by the applicant.

Executive summaries and list of endpoints
Aquatic toxicity
Table 15 contains the acute and chronic aquatic toxicity test results for the active ingredient prosulfocarb,
Table 16 contains the acute and chronic aquatic toxicity test results for the active ingredient S-metolachlor,
and Table 17 contains the acute and chronic aquatic toxicity test results for the formulated product Boxer
Gold. Values in bold are those used for the risk assessment. Underlined values are those used to determine
the classification.

Table 15: Summary of aquatic toxicity data for prosulfocarb
Test species

Test type and
duration

Endpoint value

Fish

Reference
Acute

Rainbow trout. Oncorhynchus mykiss

Common carp, Cyprinus carpio

Fathead minnow, Pimephales promelas
Fish

0.84 mg ai/L

(EC 2006) ; Report No. STR
17(a)/861189 ; see also Table 94 in
Appendix K

1.8 mg ai/L

Table 125 ; Appendix K ; report
RJ3620B

1.19 mg ai/L

Table 126 ; Appendix K ; report
ENV8190/120703

2.3 mg ai/L

(EC 2006) ; Report No 2011700 ; see
also Table 97 in Appendix K

96 hr LC50

Medium term toxicity
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Rainbow trout, Oncorhynchus mykiss

21 d, NOEC

(EC 2006) ;Report No BL/B/3517 ; see
also Table 98 in Appendix K

0.31 mg ai/L

Invertebrates

Acute
0.51 mg ai/L

(EC 2006) ;Report No 2031689 ; see
also Table 99 in Appendix K

0.39 mg ai/L

Table 128 ; Appendix K ; report
ENV8188/110707

Daphnia magna

Chaoborus sp

48 hr EC50

0.79 mg ai/L

Cloeon sp

1.41 mg ai/L

Asellus sp

0.81 mg ai/L

Hyalella azteca

1.08 mg ai/L

(EC 2006) ;Report No RJ3224B ; see
also Table 100 in Appendix K

Chronic
21-d, NOEC

0.045 mg ai/L

(EC 2006) ;Report No RCC 854233 ;
see also Table 101 in Appendix K

25-d NOEC

1.25 mg ai/L (watersediment system,
spiked water)

(EC 2006) ;Report No RCC 854235 ;
see also Table 102 in Appendix K

28-d NOEC

1.3 mg ai/L (watersediment system,
spiked water)

Table 134 ; Appendix K ; Report
ENV8189/110707

0.120 mg ai/L

Table 130 ; Appendix K ; Study
Number: A68332

0.086 mg ai/L

Table 131 ; Appendix K ; Report no
ENV8187/110707

0.112 mg ai/L

(EC 2006) ; Report RCC 056698 ; see
also Table 107 in Appendix K

Green alga, Chlorella vulgaris

8.25 mg ai/L

(EC 2006) ; Report BL7140/B ; see
also Table 104 in Appendix K

Green alga, Chlamydomonas reinhardtii

7.01 mg ai/L

(EC 2006) ; Report BL7141/B ; see
also Table 105 in Appendix K

Cyanobacterium, Anabaena flos-aquae

>100 mg ai/L

(EC 2006) ; Report BL7139/B ; see
also Table 103 in Appendix K

Freshwater diatom, Navicula pelliculosa

0.68 mg ai/L

(EC 2006) ; Report BL6414/B ; see
also Table 106 in Appendix K

0.69 mg ai/L

(EC 2006) ; Report BL6504/B ; see
also Table 108 in Appendix K

Daphnia magna

Chironomus riparius

Algae and aquatic macrophytes
Green alga, Pseudokirchneriella
subcapitata

Green alga, Scenedesmus subspicatus

72 hr ErC50

Duckweed, Lemna gibba

MAY 2020
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Bacteria

Pseudomonas putida

No effects on the
growth of
Pseudomonas putida at
a rate of 11.7 mg
prosulfocarb /L.

6 hours

(EC 2006) ; report no BL/B/3473.

(close to the limit of
water solubility)
Microcosm/ mesocosm
0.015 mg ai/L
NOEC
community

Table 135 ; Appendix K ; Study
ALT.RW.2006.1

(test substance
prosulfocarb
formulation)

Plankton communities and periphyton
0.003 mg ai/L
NOEC
population

(test substance
prosulfocarb
formulation)
Table 109 ; Appendix K ; Arts, G.
Brock, T.C.M.,

0.076 mg ai/L
mesocosm

(test substance
prosulfocarb
formulation)

NOEAEC

Stephen, S.J.H. (2003).

Table 16: Summary of aquatic toxicity data for S-metolachlor

Test species

Test type
and
duration

Test substance
Value

Fish

Reference
Acute

Rainbow trout. Oncorhynchus
mykiss

96 hr LC50

1.23 mg ai/L

Invertebrates
Daphnia magna
Algae and aquatic macrophytes

MAY 2020

EPA internal database

Acute
48 hr EC50

26 mg ai/L

EPA internal database
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Test species

Green alga, Pseudokirchneriella
subcapitata

Test type
and
duration

Test substance
Value

Reference

72 hr ErC50

56 mg ai/L

Table 132 ; Appendix K ; RCC Study
Number 8592582

Table 17: Summary of aquatic toxicity data for Boxer Gold

Test species

Test type and
duration

Fish

Test substance
Value

Reference

Acute

Rainbow trout. Oncorhynchus
mykiss

3.5 mg formulation/L
96 hr LC50
(2.7 mg prosulfocarb/L)

Table 127 ; Appendix K
; Report RJ3762B

Chronic
Rainbow trout. Oncorhynchus
mykiss

NOEC

Invertebrates

ND
Acute
0.56 mg formulation/L

Daphnia magna

48 hr EC50
(0.44 mg prosulfocarb/L)

Table 129 ; Appendix K
; Report RJ3763B

Chronic
Daphnia magna

NOEC

ND

Algae and aquatic macrophytes
0.121 mg formulation/L

Green alga, Pseudokirchneriella
subcapitata

72 hr ErC50

Duckweed, Lemna gibba

7-d EC50

(0.095 mg prosulfocarb/L)

Table 133 ; Appendix K
; RCC study number
A35346

ND

Metabolites

2

The EPA internal database does contain information regarding the toxicity to algae, however, it was unclear

on which parameter (eg yield, growth rate) this EC50 is based. The type of parameter can significantly
influence the endpoint, therefore, the data from the database was not used.
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Two major metabolites of prosulfocarb were identified in aquatic environment, namely benzaldehyde and
R245699.

Uncertainties and data gaps
No information is available on the toxicity of prosulfocarb to sediment-dwelling organisms with spiked
sediment (expressed in mg/kg). Prosulfocarb rapidly absorbs to the sediment with maximum observed
amount of 80.4% of applied radiation in the water/sediment system. Therefore, an assessment regarding this
toxicity is considered relevant. Consequently, this is considered a data gap. Although the exposure via the
sediment is not included, the water-spiked study has been used to estimate the potential risks via pore
water.
No information is available on the major metabolites identified. This is considered a data gap.

General conclusion about aquatic toxicity
Prosulfocarb demonstrates to be toxic to all tropic levels, acute as well as chronic. Boxer Gold demonstrates
acute toxicity to all tropic levels (chronic toxicity not evaluated).
Prosulfocarb triggers 9.1A HSNO classification based on fish, invertebrate and algae toxicity.
The formulation Boxer Gold triggers 9.1A HSNO classification based on invertebrate and algae toxicity.
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Soil toxicity
Table 18 contains the acute and chronic soil toxicity test results for the active ingredient prosulfocarb.
Table 20 contains the acute and chronic soil toxicity test results for the formulated product Boxer Gold.
Values in bold are those used for the risk assessment.
Underlined values are those used to determine the classification.
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Table 18: Summary of soil toxicity data for prosulfocarb
Test species

Test type and
duration

Value

Reference

Earthworm, Eisenia feitida

Acute, 14-d LC50

143.6 mg ai/kg soil

(EC 2006) ; RCC project 056700 ;
see also Table 110 in Appendix K

NOEC

ND

Field study (one year)

No adverse effects on single species, ecological groups and
total earthworm abundance and biomass observed after an
application of Prosulfocarb 800 EC at a dose rate of 4 kg
ai/ha (5 kg product/ ha).

Table 136 ; Appendix K ; Report 14
10 48 008 F ; including the statement
due to changes in data requirements

40 mg ai/ha (50 mg product/ kg dw soil)

Table 145 ; Appendix K ; Report 14
10 48 251 S

Multiple species of earthworms

Predatory mite,
NOEC reproduction
Hypoaspis aculeifer

(tested as an EC formulation, 800 g/L)

Terrestrial plants
Six dicot and four monocot crop
species

Seedling emergence, 21
days
Application to soil surface

Prosulfocarb EC formulation
Dry weight lowest value of species and endpoints

Table 137 ; Appendix K ; Study no
09-99-036-ES

ER50: 49.1 g ai/ha (ryegrass) (= 0.065 mg ai/kg soil
assuming 5 cm depth)
NOEC: 12.1 g ai/ha (ryegrass)

Vegetative vigour, 21
days
Foliar application to
seedling plants

Prosulfocarb EC formulation
Dry weight lowest value of species and endpoints
ER50: 68.7 g ai/ha (ryegrass) (= 0.0916 mg ai/kg soil,
assuming 5 cm depth)
NOEC: 54.1 g ai/ha (ryegrass)

MAY 2020
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Test species

Test type and
duration

Value

Reference

No significant effects (<25% deviation from control).

(EC 2006) ; report RCC 061863

Soil microbial function
Soil microflora

Nitrogen mineralisation,
42 days
Carbon mineralisation,
42 days

Prosulfocarb was tested at 4 and 40 kg ai/ha on a loamy
sand and clay-clay loam soil.

Table 19: Summary of soil toxicity data for S-metolachlor
Test species

Test type and duration

S-metolachlor

Reference

Vegetative vigour, 21 days

EC25: 0.024 kg ai/ha (ryegrass)

Foliar application to
seedling plants

EC50: 0.043 kg ai/ha (ryegrass)

Table 142 ; Appendix K ;
Study number 954823

Seedling emergence, 21
days

EC25: 0.0105 kg ai/ha (ryegrass)

Terrestrial plants
Six dicot and four monocot crop
species

EC50: 0.025 kg ai/ha (ryegrass)

Application to soil surface

3

No studies were available in the EPA internal database, studies were provided by the applicant.
MAY 2020
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Table 20: Summary of soil toxicity data for Boxer Gold.
Test species

Test type and duration

Boxer Gold

Earthworm, Eisenia feitida

Acute, 14-d LC50

ND

NOEC

ND

Vegetative vigour, 21 days

ER50: 841 mL formulation/ ha (686 g prosulfocarb/ha
ryegrass)

Reference

Terrestrial plants
Six dicot and four monocot crop
species

Foliar application to
seedling plants

Table 140 ; Appendix K ; Study
Number ACE-14-194

NOER: 8.19 mL formulation/ ha (6.69 g prosulfocarb/ha
soybean and cucumber)
Corrected for density 1.045
ER50: 0.879 kg formulation/ha (ryegrass) (= 1.17 mg
formulation/ kg soil assuming 5 cm depth)
NOER: 0.0086 kg formulation/ha (soybean and cucumber)

Seedling emergence, 21
days

ER50: 205 mL formulation/ ha (167 g prosulfocarb/ha
ryegrass)

Application to soil surface

NOER: 51.2 mL formulation/ ha (41.8 g prosulfocarb/ha
ryegrass, onion, tomato)
Corrected for density 1.045
ER50: 0.214 kg formulation/ha (ryegrass) (= 0.29 mg
formulation/ kg soil assuming 5 cm depth)
NOER: 0.053 kg formulation/ha (tomato, onion, ryegrass)

Soil microbial function

MAY 2020
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Test species

Test type and duration

Boxer Gold

Soil microflora

Nitrogen mineralisation, 28
days

ND

Carbon mineralisation, 28
days

ND

MAY 2020
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Metabolites
No major metabolites were identified.

Uncertainties and data gaps
None identified.

General conclusion about soil toxicity
Prosulfocarb shows acute toxicity to earthworms, as well as a high toxicity to plants (especially
seedling emergence). Soil carbon and nitrogen mineralisation seem not to be impacted. Boxer Gold is
highly toxic to terrestrial plants, this is an expected effect based on the use of the substance
(herbicide).
Prosulfocarb and the formulation Boxer Gold trigger 9.2A HSNO classification based on non-target
plant toxicity.

Terrestrial vertebrate toxicity
For effects on terrestrial vertebrates other than birds, refer to the mammalian toxicity section.
Table 21 contains the acute and chronic avian toxicity test results for the active prosulfocarb.
No data was provided for the formulation Boxer Gold.
Values in bold are those used for the risk assessment. Underlined values are those used to
determine the classification.

Table 21: Summary of terrestrial vertebrate toxicity data for prosulfocarb
Test species

Bobwhite quail,
Colinus virginianus

Test type and
duration

Prosulfocarb

Reference

Acute oral LD50

> 2250 mg ai/kg bw

(EC 2006) ; Wildlife international
project 144-130 ; see also Table 111
in Appendix K

8-d dietary LC50

>1962.5 mg ai/kg bw/d

(EC 2006) ; Wildlife international
project 144-126 ; see also Table 107
in Appendix K

Reproductive 1
generation, 22
weeks

ND

NOEC

Mallard duck, Anas
platyrhynchos

MAY 2020

Acute oral LD50

ND

8-d dietary LC50

> 1505.6 mg ai/kg bw/d

Table 113 ; Appendix K ; Wildlife
international project 144-127
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Test species

Test type and
duration
Reproductive 1
generation, 21
weeks

Prosulfocarb

Reference

131 mg ai/kg bw/d

Table 114 ; Appendix K ; HRC
report No ISN 233/901856

NOEC

Table 22: Summary of terrestrial vertebrate toxicity data for S-metolachlor
Test species

Mallard duck, Anas
platyrhynchos

Test type and
duration

S-metolachlor

Acute oral LD50

ND

8-d dietary LC50

> 5620 ppm

Reproductive 1
generation, 21 weeks

ND

Reference

EPA database

NOEC

Summary of toxicity of prosulfocarb to birds
Acute and short-term dietary toxicity
No toxicity was observed in the acute and short-term dietary bird studies.

Sub-chronic and reproduction toxicity
Prosulfocarb caused long term toxicity in birds.

General conclusion about ecotoxicity to terrestrial vertebrates
Using mixture rules, Boxer Gold triggers 9.3C HSNO classification based on mammal toxicity. The
EPA considers that actual formulation data overrules the mixture rules. As the formulation data
indicates that the formulation is not toxic to terrestrial mammals it is considered that the 9.3
classification should not be applied based on this group of organisms.
If mixture rules are applied using bird toxicity data only, Boxer Gold is considered not to trigger a 9.3
classification.
In conclusion the EPA considers that Boxer Gold does not trigger the 9.3 classification.
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Terrestrial Invertebrates toxicity
Pollinators
Acute toxicity
Table 23 contains the toxicity test results for the active ingredient prosulfocarb and prosulfocarbcontaining formulations on pollinators.

Table 23: Summary of pollinator toxicity data for prosulfocarb
Test species

Test type and
duration

Prosulfocarb

Reference

>213.08 µg ai/bee

Table 143 ; Appendix K ; Report/
study no S09-02722

48 hr LD50
Acute oral

103.4 µg ai/bee
(tested as EW
formulation)

Honeybee, Apis
mellifera

(EC 2006) ; Appendix K ; Wildlife
international project 144-128 ; see
also Table 115 in Appendix K

>80 µg ai/bee
48 hr LD50
Acute contact

(EC 2006) ; project 1280036 ; see
also Table 116 in Appendix K

>73.9 µg ai/bee
(EC 2006) ; project 1280036 ; see
also Table 116 in Appendix K

(tested as EW
formulation)

Non-target arthropods
Tier I studies – laboratory studies
Table 24 contains the Tier I laboratory toxicity test results for Boxer Gold and other prosulfocarbcontaining formulations on non-target arthropods.

Table 24: Summary of terrestrial invertebrate toxicity data for prosulfocarb (Tier I)
Test species

Test type and
duration

Test item

Prosulfocarbcontaining EC
formulation
Parasitic wasp,
Aphidius
rhopalosiphi

Result

Reference

41.8 g ai/ha

(EC 2006) ; Report No.
99067/03-NLAp/C ; see also
Table 117 in Appendix K

48 hr LR50
1348.3 mL
product /ha

laboratory glass
plate
Boxer Gold

Corrected for
density 1.045
1409 g product/ha

MAY 2020
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Test species

Predatory mite,
Typhlodromus
pyri

Test type and
duration

7d LR50
Glass plates

Test item

Prosulfocarbcontaining
EC
formulation

Result

Reference

524 g ai/ha

(EC 2006) ; Report No:
99067/01-NLTp/C ; see also
Table 119 in Appendix K

Tier II studies – extended laboratory studies
Table 25 contains the Tier II laboratory toxicity test results for Boxer Gold and other prosulfocarbcontaining formulations on non-target arthropods.

Table 25: Summary of terrestrial invertebrate toxicity data for prosulfocarb (Tier II)
Test species

Test type and
duration
48 hr LR50 and ER50
Extended laboratory

Parasitic wasp,
Aphidius
rhopalosiphi

On Barley seedlings
48 hr LR50
Extended laboratory
On Barley seedlings
7d LR50 and NOEC
Extended laboratory

Predatory mite,
Typhlodromus pyri

Leave disks
14 d LR50 laboratory
test, dose response,
Bean leaves

Green lacewing,
Chrysoperla carnea

Rove beetle,
Aleochara bilineata

MAY 2020

48 hr LR50
Extended laboratory

28 d ER50
(reproduction)

Prosulfocarb

Reference

3081 g ai/ha (tested
as an EC
formulation)

(EC 2006) ; Report No. 99067/01NEAp/NC ; see also Table 118 in
Appendix K

992 g ai/ha
(tested as an EC
formulation)

Table 146 ; Appendix K ; Report
AE01/2009

970 g ai/ha
NOER 500 g ai/ha
(tested as EC
formulation)

(EC 2006) ; Report SYN-02-13 ; see
also Table 121 in Appendix K

5328 g ai/ha
(tested as EC
formulation)

Table 144 ; Appendix K ; Report
TE01/2008

3627 g ai/ha
NOEC reproduction
1000 g ai/ha

(EC 2006) ; Report SYN-02-14 ; see
also Table 122 in Appendix K

(tested as an EC
formulation)
>4000 g ai/ha
(tested as EC
formulation soil
treatment)

(EC 2006) ; Report RF3315B ; see
also Table 120 in Appendix K

Page 51 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

Test species

Carabid beetle
(Poecilus cupreus)

Test type and
duration

Prosulfocarb

Reference

28 d laboratory study

4000 g ai/ha
Prosulfocarb (800
EC) applied to soil
did not affect
mortality of the
beetles and did not
reduce the ability to
parasite onion fly
pupae.

Table 147 ; Appendix K ; Report
ABE01/2008

Laboratory test
LR50

> 4000 g ai/ha
(tested as an EC
formulation)

Table 148 ; Appendix K ; Report
PC02/2007

Carabid beetle: no
effects at the rate of
4 kg ai/ha

Carabid beetle
(P. melanarius)

(tested as an EW
formulation)
Laboratory study

Lycosid spider

Lycosid spider:
significant effects on
survival and
behaviour at the rate
of 4 kg ai/ha

(EC 2006) ; Report RJ0881B, study
90JH186 ; see also Table 123 in
Appendix K

(tested as an EW
formulation)

Table 26: Summary of terrestrial invertebrate toxicity data for S-metolachlor

4

Test species

Test type and
duration

S-metolachlor

Reference

Parasitic wasp,
Aphidius rhopalosiphi

Acute contact LD50
Extended
laboratory

> 2200 g ai/ha (tested as EC
formulation)

Table 149 ; Appendix K ;
Report number 9876634

No studies were available in the EPA internal database, studies were provided by the applicant.
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Tier III - higher tier studies
Semi-field studies
Table 27: Semi-field studies with Prosulfocarb
Test species

Lycosid spider

Test type and
duration

Semi-field test,
mortality

Prosulfocarb

Reference

<50% mortality at 4
kg ai/ha

(EC 2006) ; Report RJ1598B ; see
aslo Table 124 in Appendix K

(tested is an EC
formulation)

Uncertainties and data gaps
Insufficient information is available regarding the toxicity of the formulated substance Boxer Gold to a
variety of beneficial insects. Based on the additivity assessment for Boxer Gold however, this is not
considered a data gap for non-target arthropods since the conclusion was that the mixture of the two
active ingredients prosulfocarb and S-metolachlor interacted in a less than additive manner.
Sufficient information is available for toxicity to pollinators for the active substance prosulfocarb to
perform the quantitative risk assessment. Although no information is available regarding toxicity to
larvae, or chronic oral exposure to adult bees for prosulfocarb, based on the proposed application
method and timing, and relatively rapid degradation in soil, chronic exposure to bees is considered
highly unlikely.
For S-metolachlor, risks to bees have been assessed in previous applications for approved
substances with higher application rates. As such, risks to bees from S-metolachlor applied as the
formulated substance Boxer Gold are considered lower than for other currently approved Smetolachlor-containing substances. In addition, based on the specific use pattern in this case, oral,
contact or chronic exposure to bees from the formulated substance Boxer Gold is considered to be
highly unlikely and this is not considered a data gap.

General conclusion about ecotoxicity to bees and terrestrial invertebrate
toxicity
The active ingredient prosulfocarb does not trigger the HSNO thresholds for toxicity to the terrestrial
invertebrates based on the data available.
The formulated substance Boxer Gold does not trigger the HSNO thresholds for toxicity to terrestrial
invertebrates based on mixture rules.
Three tiers of non-target arthropod data are available for prosulfocarb and prosulfocarb-containing
formulations (glass-plate studies, extended laboratory studies and a higher tier semi-field study).
These are not used for hazard classification however, and are addressed in the quantitative nontarget arthropod risk assessment in Appendix H.
MAY 2020
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Appendix F: Hazard classification of prosulfocarb and Boxer
Gold
The hazard classifications of prosulfocarb and Boxer Gold are listed in Table 28 and Table 29
respectively. No table with the classification of S-metolachlor is provided because that is an active
ingredient which is not new to New Zealand. The classifications for S-metolachlor (6.1D (inhalation),
6.1E (dermal), 6.1E (oral), 6.3B, 6.4A, 6.5B, 9.1A, 9.2A) established in previous assessments have
been used without revision.

Table 28: Applicant and EPA classifications of the active ingredient: prosulfocarb

Hazard Class/Subclass
EPA Staff

Remarks

Class 1 Explosiveness

No

Class 2, 3 & 4 Flammability5

No

Class 5 Oxidisers/Organic
Peroxides

NA

Subclass 8.1 Metallic
corrosiveness

ND

Subclass 6.1 Acute toxicity (oral)

6.1D

LD50 estimate
1820 mg/kg bw

Subclass 6.1Acute toxicity (dermal)

No

LD50 >2000 mg/kg
bw

Subclass 6.1 Acute toxicity
(inhalation)

No

LC50 >4.71 mg/L

NA

Kinematic viscosity
(Table ) is 8.66
mm2/s, but would
be GHS Category
2. not adopted in
New Zealand

Subclass 6.1 Aspiration hazard

5

Read across

Method of
classification

Test results

Active ingredient
classification by:

Not classified as a flammable liquid, but not applicable for other categories.

MAY 2020
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Subclass 6.3/8.2 Skin
irritancy/corrosion

No

Subclass 6.4/8.3 Eye
irritancy/corrosion

No

Subclass 6.5A Respiratory
sensitisation

ND

Subclass 6.5B Contact
sensitisation

6.5B

Subclass 6.6 Mutagenicity

No

Subclass 6.7 Carcinogenicity

No

Subclass 6.8 Reproductive/
developmental toxicity

No

Subclass 6.8 Reproductive/
developmental toxicity (via
lactation)

No

Subclass 6.9 Target organ
systemic toxicity (oral)

6.9B

Subclass 6.9 Target organ
systemic toxicity (dermal)

ND

Subclass 6.9 Target organ
systemic toxicity (inhalation)

ND

Subclass 9.1 Aquatic ecotoxicity

9.1A

Subclass 9.2 Soil ecotoxicity

9.2A

Subclass 9.3 Terrestrial vertebrate
ecotoxicity

9.3C

Subclass 9.4 Terrestrial
invertebrate ecotoxicity

No

Sensitising in a
Local Lymph Node
Assay

LOAEL in 90 day
study, 80 mg/kg
bw/day (male)

Based on
mammalian toxicity

NA: Not Applicable.
ND: No Data or poor quality data [according to Klimisch criteria (Klimisch, Andreae et al. 1997)]. There is a lack
of data for one or more components.
No: Not classified based on actual relevant data available for the substance. The data are conclusive and
indicate the threshold for classification is not triggered.
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Table 29: Applicant and EPA classifications of Boxer Gold6

Mixture rules

Read across

Hazard Class/Subclass

Method of classification

Mixture data

Mixture
classification
by:

Remarks

Applicant

EPA
Staff

Class 1 Explosiveness

No

No

See Table 7

Class 2, 3 & 4 Flammability7

No

3.1D

See Table 7: FP 85°C

Class 5 Oxidisers/Organic
Peroxides

No

No

See Table 7

Subclass 8.1 Metallic
corrosiveness

No

No

See Table 7
LD50 >2000 mg/kg bw,
on the basis of the
death reported (in
extremis) and clinical
signs in other animals

Subclass 6.1 Acute toxicity
(oral)

6.1E

6.1E

Subclass 6.1Acute toxicity
(dermal)

6.1E

No

Subclass 6.1 Acute toxicity
(inhalation)

6.1D

ND

No data for some nonactive ingredient
components so ND
using mixture rules.
Kinematic viscosity
13.2 mm2/s at 40°C.

Subclass 6.1 Aspiration
hazard

No

No

Subclass 6.3/8.2 Skin
irritancy/corrosion

6.3B

6.3B

Subclass 6.4/8.3 Eye
irritancy/corrosion

No

No

This is GHS Category
2, which has not been
adopted in New
Zealand.
Mean Draize Score for
erythema = 1.56

6

Use of mixture rules may not adequately take into account interactions between different components in some
circumstances and must be considered of lower reliability than substance (formulation) data.

7

The classifications for flammable categories other than flammable liquid are not applicable.
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Subclass 6.5A Respiratory
sensitisation

Subclass 6.5B Contact
sensitisation

Subclass 6.6 Mutagenicity

EPA
Staff

ND

ND

No

ND

Mixture rules

Applicant

Read across

Hazard Class/Subclass

Method of classification

Mixture data

Mixture
classification
by:

Remarks

No

Both prosulfocarb and
S-metolachlor are
classified as a contact
sensitisers, but the
formulation data were
negative.

ND

No data for some non
active ingredient
components.

Subclass 6.7
Carcinogenicity

ND

ND

No data for some non
active ingredient
components and Smetolachlor.

Subclass 6.8 Reproductive/
developmental toxicity

ND

ND

No data for some no
active ingredient
components.

Subclass 6.8 Reproductive/
developmental toxicity (via
lactation)

ND

ND

No data for some non
active ingredient
components and Smetolachlor.

Subclass 6.9 Target organ
systemic toxicity (oral)

6.9B

6.9B

Based on data for
prosulfocarb

Subclass 6.9 Target organ
systemic toxicity (dermal)

-

ND

No data for non active
ingredient components
and prosulfocarb and
S-metolachlor.

Subclass 6.9 Target organ
systemic toxicity (inhalation)

-

6.9B

Based on data for
component C

Subclass 9.1 Aquatic
ecotoxicity

9.1A

9.1A

ErC50 = 0.121 mg
formulation/L
Algae

MAY 2020

Page 57 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

Subclass 9.2 Soil ecotoxicity

9.2A

EPA
Staff

9.2A

Mixture rules

Applicant

Read across

Hazard Class/Subclass

Method of classification

Mixture data

Mixture
classification
by:

Remarks

ER50 = 0.29 mg
formulation/kg soil
Seedling emergence

Subclass 9.3 Terrestrial
vertebrate ecotoxicity

ND

No

Subclass 9.4 Terrestrial
invertebrate ecotoxicity

No

No

see general
conclusions about
toxicity to terrestrial
invertebrates

NA: Not Applicable. For instance, testing for a specific endpoint may be omitted if it is technically not possible to
conduct the study as a consequence of the properties of the substance: eg very volatile, highly reactive or
unstable substances cannot be used, mixing of the substance with water may cause danger of fire or explosion
or the radio-labelling of the substance required in certain studies may not be possible.
ND: No Data or poor quality data [according to Klimisch criteria (Klimisch, Andreae et al. 1997)]. There is a lack
of data for one or more components.
No: Not classified based on actual relevant data available for the substance or all of its components. The data
are conclusive and indicate the threshold for classification is not triggered.

The proposed classification of Boxer Gold is combustible liquid (3.1D), harmful by ingestion (6.1E),
repeat target organ toxicant via the oral route (6.9B), repeat dose target organ toxicant via the
inhalation route (6.9B), toxic to aquatic organisms (9.1A) and toxic to soil organisms (9.2A).
The EPA classification of Boxer Gold differed from that of the applicant in that the applicant classified
the toxicity to terrestrial vertebrates as not determined. The EPA however, considers that it can be
relatively certain that the substance should not be classified as a 9.3 substance.
It is noteworthy that while the prosulfocarb active ingredient has been identified as a contact sensitiser
(based on overseas reviews) and the other active ingredient S-metolachlor is also a contact
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sensitiser, but the formulation data for Boxer Gold were negative. The substance data overrides use
of mixture rules so the substance does not trigger classification.
In relation to comparison between the EPA classification of Boxer Gold the applicant proposed
additional classification for acute toxicity via the dermal and inhalation routes, while the EPA identified
an additional repeat dose target organ toxicity hazard based on component C.
In relation to the classification as a combustible liquid (3.1D), the applicant may not have been aware
of this HSNO category below the transport labelling classification for dangerous goods.
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Appendix G: Human health risk assessment
Qualitative risk assessment
For the S-metolachlor active ingredient, the EPA has undertaken a qualitative risk assessment, as
other products containing S-metolachlor with similar uses and application rates already have
approvals. While the EPA notes that no existing product containing S-metolachlor is approved for use
on potatoes, the proposed application rate on potatoes for Boxer Gold is below the maximum rate
permitted for S-metolachlor on other crops (0.6 kg S-metolachlor/ha in comparison to 4.8 kg Smetolachlor /ha). In other respects the use patterns are similar, so the EPA concluded that in relation
to the use of S-metolachlor, Boxer Gold can be approved with default controls.

Quantitative risk assessment
The operator exposure assessment is based on a modification of the approach used by European
regulators, taking into account New Zealand specific factors. The model is based on the results of
actual measurements carried out in the field and has an established history of providing reliable and
reproducible results.
The re-entry worker exposure assessment is based on a modification of the approach used by
European regulators and the US-EPA. The parameters for the modelling are based on empirical data
relating to measurements of dermal exposure of workers from contact with residues on foliage for
various activities and the amount of foliar residues that are dislodgeable.
The bystander exposure assessment is based on a modification of the approaches used by European
regulators and the US-EPA. Spray drift deposition from ground based application is estimated using
the AgDrift model using the curves produced by the Australian Pesticides and Veterinary Medicines
Authority [APVMA, (APVMA 2010)]. The parameters are based on empirical data.
Full details of the methodology can be found in the EPA risk assessment methodology document
(EPA 2018).
To assess risks, the predicted systemic exposures to the active ingredient(s) are compared with an
acceptable operator exposure limit (AOEL) for the active ingredient and a risk quotient (RQ) is
calculated. RQ values greater than one indicate that predicted exposures are greater than the AOEL
and potentially of concern. RQ values below one indicate that predicted exposures are less than the
AOEL and are not expected to result in adverse effects.

Input values for the human health risk assessment
Reference doses for prosulfocarb and S-metolachlor established by internationally reputable
regulatory authorities are summarised in Table 30.
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Table 30: Reference doses established by regulators
Available
international
Reference doses

Key systemic
effect

NOAELmg/kg
bw/day

Uncertainty
factors

Reference
value (ADI)
mg/kg bw/day

Staff’s
modific
ations

Remarks

-

-

None

Value
selected
for the
ADE
Value
selected
for the
ADE

ADI Prosulfocarb –
(EFSA 2007)

Reduced body
weight gain in 2
year rat study

ADI Prosulfocarb
(APVMA 2007)

Reduced body
weight gain at the
LOAEL (16.9
mg/kg bw/day) in
2 year rat study.

ADI S-metolachlor –
(EC 2004)

Serum alkaline
phosphatase
increase (1 year
dog study)

9.7

100

0.1

None

ADI – S-metolachlor
(APVMA 2017)

2 year rat study
(adverse effect at
the LOAEL not
stated)

7.5

100

0.08

-

0.5

1.9

100

100

0.005

0.02

The relevant toxicity studies that were considered to derive an acceptable operator exposure level
(AOEL) for prosulfocarb are summarised in Table 31. No AOEL for S-metolachlor is listed in Table 31
as no quantitative exposure assessment is required for that active ingredient.

Table 31: Summary of studies relevant for establishing an AOEL for prosulfocarb
NOAEL
Key systemic
effect

Body weight
reduction, 90 day
rat study
Increased kidney
weight with
histopathological
changes, 90 day
rat

MAY 2020

mg/kg
bw/day

1

9

AOEL
Uncertainty
factors

100

100

Absorption
factor

0.72

0.72

mg/kg
bw/day

Justification

0.007

EFSA value adopted which
assumes 72% oral absorption
(EFSA 2007)

0.065

EPA considers the appropriate
NOAEL for the 90 day study to be
9 mg/kg bw/day and used that to
derive the AOEL (See Table 68 in
Appendix K, Study reference T11978)
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The EPA reviewed the 90 day rat study with prosulfocarb and concluded the NOAEL should be 9
mg/kg bw/day. This is a higher dose level than that established by EFSA (EFSA 2007) so the EPA’s
AOEL is higher. The EPA considers the use of this AOEL appropriate since the NOAEL in a 1 year
dog study is 10 mg/kg bw/day that could also have been used to derived the AOEL. Furthermore it is
noted that the NOAEL identified by the APVMA in the 2 year rat study was 1.9 mg/kg bw/day, so the
lower NOAEL used by EFSA in the 90 day rat study to set an AOEL is unnecessarily precautionary.
The EPA noted the dermal absorption values from the EU review (EFSA 2007) which used 0.2% and
3.3% for the absorption of the concentrate and spray dilution respectively.
The applicant provided triple pack reports for two separate formulations containing prosulfocarb to
support appropriate dermal absorption values to use for modelling. The summary values are
presented in Table 32. The EPA identified that the EU summary reported dermal absorption values for
a 800 g/L concentrate EC (emulsifiable concentrate) formulation (“Boxer”) both the concentrate and a
spray dilution (1: 40) and listed the EU conclusion also in Table 32.
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Table 32: Dermal absorption values for prosulfocarb

Formulation

Concentrate
(%)

Spray dilution
(%)

Spray dilution
(%)

Spray dilution
(%)

(1:33)

(1:40)

(1:100)

A8584C 800 g/L
prosulfocarb EC

0.09

-

2.68

-

A14527B 800 g/L
prosulfocarb plus 10g/L
clodinafop-propargyl
EC

0.16

6.66

-

11.67

EU report conclusion
(EFSA 2007) 800g/L
prosulfocarb EC

0.2

-

3.2

-

The absorption values estimated by the applicant are higher for the A14527B formulation, and these
were used by the applicant in their assessment. The EPA has concluded that these dermal absorption
values for A14527B should be used as they are more precautionary and the higher spray dilution
reflects the range of spray dilutions proposed for Boxer Gold. The summary findings proposed by the
applicant for the three studies with A14527B are set out in Table 33. Also included are the
conclusions reached the the EPA.
The EPA considered the data and reached a slightly different interpretation. The EPA estimate for the
concentrate was 0.19% (which is consistent with the applicant’s rounded value of 0.2%), while for the
1:100 dilution the EPA concluded the value should be 14.3%. The reason for these differences relate
to which of the tape striping samples as included in the potentially absorbable dose. The applicant
included tape strips 1 and 2 as part of the absorbable dose, whereas the EPA considers these values
should not be included as the first two strips represent the stratum corneum and is unabsorbable. On
the other, hand tape strip samples 3 – 20 which the applicant did not include should be included in the
absorbable dose as absorption is clearly not complete. This applies to both the in vitro and the in vivo
findings. This conclusion is consistent with the EFSA 2017 dermal absorption guidance (EFSA 20178)

8

EFSA Guidance on dermal absorption, EFSA Journal 2017 Vol 15(6): 4873.
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Table 33: Percentage absorption of formulation A14527B and spray dilutions (EPA
values in brackets and conclusion in last row)
Study

Spray dilution

Spray dilution

(1:33)

(1:100)

1:1 (Concentrate)

Reference

Appendix K .
Rat skin (in vitro)

19.98 (20.56)

34.67 (37.42)

37.34 (37.42)

Table 75 ;
Craig, 2016a
Appendix K ;

Human skin (in
0.51 (0.63)

11.54 (14.41)

21.79 (26.72)

Table 76 ;

vitro)
Craig, 2016b
Appendix K ;
Table 77 ;

Rat skin (in vivo)
6.14 (6.28)

19.98 (20.04)

19.96 (20.08)

(at 24 hours)
2016
Applicant
proposal based
on triple pack for

0.16

6.65

11.65

0.19

-

14.3

human skin
(calculated)
EPA Calculated
value

The result for the concentrate was rounded up to 0.2% and the result for the higher spray dilution was
rounded up to 11.7%. The input values for the exposure assessment are summarised in Table 34.
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Table 34: Input values for human exposure modelling
Active
ingredient

Physical
form

Concentration
of each active
(%)

Maximum
application rate (for
each active, for
each method of
application)
g ai/ha

Prosulfocarb

Liquid

78

4000

Dermal absorption (%)

Concen
trate

Spray

0.2

14.3

AOEL
mg/kg
bw/day

0.065

Operator exposure assessment
The results of the operator exposure assessment by the EPA are shown in Table 35.

Table 35: Output of operator mixing, loading and application exposure assessment for
prosulfocarb
Estimated operator
exposure (mg/kg bw/d)

Risk
Quotient

No personal protective equipment (PPE)9 during mixing, loading and
application

0.8518

13.10

Gloves only during mixing and loading

0.8394

12.91

Gloves only during application

0.7120

10.95

Full PPE during mixing, loading and application (excluding respirator)

0.0554

0.85

Full PPE during mixing, loading and application (including FP1, P1 and
similar respirator achieving 75 % inhalation exposure reduction)

0.0517

0.80

Full PPE during mixing, loading and application (including FP2, P2 and
similar respirator achieving 90 % inhalation exposure reduction)

0.0510

0.78

No PPE during mixing, loading and application

0.3736

5.75

Gloves only during mixing and loading

0.3525

5.42

Gloves only during application

0.2956

4.55

Full PPE during mixing, loading and application (excluding respirator)

0.0432

0.66

Exposure Scenario

Boom

Backpack - High Level Target

9‘

Full PPE’ includes: gloves, hood/visor, coveralls, and heavy boots during application and gloves during mixing and
loading.
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Full PPE during mixing, loading and application (including FP1, P1 and
similar respirator achieving 75 % inhalation exposure reduction)

0.027788

0.43

Full PPE during mixing, loading and application (including FP2, P2 and
similar respirator achieving 90 % inhalation exposure reduction)

0.024788

0.38

Predicted operator exposures to prosulfocarb during mixing, loading and application of Boxer Gold
are below the Acceptable Operator Exposure Level (AOEL) for spray boom and backpack
applications provided full PPE is worn.

Re-entry worker exposure assessment
The EPA notes that Boxer Gold is proposed to be used early in the plant growth cycle pre-emergence
or early post emergence in potatoes. Estimating re-entry exposure risks based on activities such as
vegetables – reach/pick or cereal scouting is inappropriate in these circumstances as the model
assumes the re-entry worker is exposed to foliar residue. Therefore, the EPA concluded on the basis
of a qualitative assessment that the re-entry exposures from the use of Boxer Gold are acceptable.
The EPA assessed on the basis of a qualitative assessment based on the use of Boxer Gold as a preemergency or early post–emergence herbicide that the re-entry exposures are acceptable.

Quantitative bystander risk assessment
It is considered that the main potential source of exposure to the general public for substances of this
type (other than via food residues which will be considered as part of the registration of this substance
under the Agricultural Compounds and Veterinary Medicines (ACVM) Act 1997) is via spray drift. In
terms of bystander exposure, toddlers are regarded as the most sensitive sub-population and are
regarded as having the greatest exposures. For these reasons, the risk of bystander exposure is
assessed in this sub-population. The AOEL calculated for the operator and re-entry worker exposure
assessments has been used for the bystander assessment, as the use of an oral chronic reference
dose (CRfD) is usually likely to be over precautionary.
The results of the bystander exposure assessment are summarised in Table 36.
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Table 36: Output of the bystander exposure assessment for prosulfocarb

Exposure Scenario

Estimated exposure of
15 kg toddler exposed
through contact to
surfaces 8 m from an
application area

Risk Quotient

Buffer zone needed
to reduce toddler
exposure to the
AOEL

(µg/kg bw/d)
Boom
High boom, fine droplets

10.62

0.1635

2

High boom, coarse droplets

1.69

0.0259

2

Low boom, fine droplets

3.59

0.0552

2

Low boom, coarse droplets

0.85

0.0131

2

Estimated bystander exposure from spray drift after application of Boxer Gold to the soil pre and post
emergence in potatoes is below the AOEL. While the model indicates a buffer zone of 2m is required,
the assumption retained by the EPA is that the bystander would be present at a minimum of 8 m from
the application area (EPA 2018) so no specific buffer zone is proposed to protect bystanders.

Conclusions of the human health risk assessment
The risks to human health from the proposed use of Boxer Gold are acceptable as the identified risks
to the operators on potatoes can be mitigated with the use of full PPE (with or without a respirator)
when using a spray boom or a backpack sprayer.
Re-entry exposures were not estimated quantitatively, but are assumed to be acceptable due to
application being early in the growth stage.
Bystander risks are assessed as acceptable without the need for the setting of a buffer zone.
Thus in conclusion the risks are able to be managed without the need for additional controls.
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Appendix H: Environmental risk assessment
The applicant has provided an environmental risk assessment in support of their application. The
detailed review of the applicant’s assessment is included in Appendix I. As some differences were
observed, the EPA has conducted its own risk assessment for Boxer Gold which is presented below.

Boxer Gold mixture toxicity assessment
The formulations and tank mixes consist of multiple components which potentially can have effects
deviating from additivity by showing toxicity which is more than additive (synergism) or less than
additive (antagonism). The nature of these mixtures will be evaluated if the formulation consists of
multiple active ingredients or when tank mixes are considered “mandatory” on the label (ie the
formulation should be mixed with a specific other product). To evaluate the toxicity of the components
in the formulation, the toxicity is evaluated using using the methodology described by EFSA (EFSA
2013).
Evaluation of mixtures is complicated for long-term scenarios, since, environmental fate information
on the whole formulation is generally not available. Therefore, often the assessment focusses on
acute studies or studies in which the endpoints are expressed as initial concentrations.
To enable an assessment regarding the relative toxicity of the formulation the calculated toxicity of the
formulation is determined using the concentration addition (CA) model (Equation 1).
𝒏

𝑬𝑪𝒙𝒇𝒐𝒓𝒎𝒖𝒍𝒂𝒕𝒊𝒐𝒏−𝑪𝑨

−𝟏

𝑷𝒊
= (∑
)
𝑬𝑪𝒙𝒊
𝒊=𝟏

Equation 1: Determination of calculated toxicity following the concentration addition
model
Where:
n: number of components included in evaluation
i: index from 1 – n mixture components
Pi: The ith component as relative fraction of the mixture (sum of Pi should be 1, therefore a final component with very low
toxicity, 10,000 mg/L, 10,000 mg/kg, 10,000 mg/ha, 10,000 mg/kg bw is added to the equation)
ECxi: Concentration of component i provoking X% effect.

This calculated toxicity is compared with the toxicity of the formulation measured in the toxicity test to
calculate the Model Deviation Ration (MDR) which can be found in Equation 2.
𝑀𝐷𝑅 =

𝐸𝐶𝑥𝑓𝑜𝑟𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛−𝐶𝐴
𝐸𝐶𝑥𝑓𝑜𝑟𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛

Equation 2: Calculation of the Model Deviation Ration (MDR)
ECxi: Concentration of component i provoking X% effect, formulation-CA (see
Equation 1), formulation measured toxicity.

MAY 2020

Page 68 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

Based on the values of the MDR it can be determined if the formulation shows additive, more than
additive or less than additive toxicity.


MDR 0.2 – 5: Additive: independent toxic effects / one substance contributes to the effect of
one or more of the other substances (concentration addition / partial addition)



MDR >5: More than additive (synergism): enhancement of effects, the combined effect is
greater than the sum of the individual effects of the components



MDR <0.2: Less than additive (antagonism): attenuation of toxic effects

For active ingredients in formulations that behave in an additive manner it is considered that a risk
assessment based on the test results with “pure” active ingredients will adequately reflect the toxic
effects in the field.
For active ingredients in formulations that behave in a less than additive manner, it is considered that
a risk assessment based on the test results with “pure” active ingredients results in the most
conservative approach, potentially overestimating the effects in the environment. However, the
antagonistic interaction only occurs when an organism is exposed to the antagonistic components at
the same time. It is highly likely that these antagonistic components have a different degradation
pattern and thus it is still possible that the components will not behave antagonistically in the
environment. Therefore, the approach to evaluate the toxicity using the test results with “pure” active
ingredients is considered justified.
For active ingredients in formulations that behave in a more than additive manners, it is considered
that the risk assessments based on the test results of “pure” active ingredients are likely
underestimating the risks. Co-occurrence of the synergistic components is likely directly after the
application and therefore the potential risk from the formulation should be considered and not only the
acute risk from the active ingredient. Based on the results expert judgement is required to determine
which assessment is the most appropriate one (eg more sensitive species were tested with the active
ingredient).
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Table 37: Additivity evaluation
Endpoint

S-metolachlor

Prosulfocarb

Estimated
mixture
endpoint

Measured
mixture
endpoint

MDR

Conclusion

Fish acute LC50 (mg/L)

1.23

0.84

1.0

3.5

0.3

Less than additive

Daphnid
acute –

26

0.39

0.5

0.56

0.9

In agreement

56

0.086

0.1

0.121

0.9

In agreement

Plant
vegetative
vigour - EC50
(kg/ha)

0.043

0.0687

70.6

0.879

0.1

Less than additive

Plant
seedling
emergence EC50 (kg/ha)

0.025

0.0491

48.3

0.214

0.2

Less than additive

Parasitic
wasp –

>2200

41.8

53.3

1409

0.0

Less than additive

EC50 (mg/L)
Algae –
ErC50 (mg/L)

LR50 (g/ha)

Based on the additivity assessment conducted for Boxer Gold, it was determined that for most
endpoints the components in the formulation interacted in a less than additive manner except for the
toxicity to daphnids and algae in which the components interacted in agreement.

S-metolachlor
Several products containing S-metolachlor as the active ingredient are approved in New Zealand, these
substances are used as a pre-emergent herbicide (HSR000392 and HSR100968). The application rate
for these products vary between 0.96 kg ai/ha to 4.8 kg ai/ha depending on the crop for which the
substance is used. The crops to which the substances are applied are maize, sweet corn, asparagus,
pumpkin and squash.
The use pattern requested for Boxer Gold is also used as a pre-emergent herbicide (potatoes up to
BBCH 9) at a lower application rate, namely 0.48 to 0.60 kg ai/ha. The application method is limited to
ground-based application. The crop for which Boxer Gold is to be used is potatoes which might impact
some of the risks.
For most risks, the risks of S-metolachlor in Boxer Gold are assumed to be lower compared to the
products which are already approved as the application rate is lower and spray drift fractions, crop
interception and run-off are the same compared to approved substances and the application rate lower.
Therefore, the risks for the aquatic organisms, sediment-dwelling organisms, groundwater, soil dwelling
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organisms and non-target arthropods from S-metolachlor in Boxer Gold as used described in the GAP
table are considered lower compared with currently approved substances.
The crop species is known to impact the risks to bees and birds. However, as the substance is a preemergent herbicide applied on potatoes before BBCH 10 which correspond to a bare soil scenario in
both the bee and bird risk assessments. The scenario for the approved substances and Boxer Gold are
therefore the same. The application rate for S-metolachlor in Boxer Gold is lower compared to the
approved substance and it is therefore concluded that the risks for birds and bees are considered lower
compared with the currently approved substances.
In conclusion, the risks for S-metolachlor associated with the use of Boxer Gold in accordance with the
GAP table are lower compared with currently approved substances containing this active ingredient.
Therefore, no new risk assessment for S-metolachlor is performed for the proposed use of Boxer Gold.
The applicant, however, did provide a risk assessment for this active ingredient. Main findings are
discussed in Appendix I.

Prosulfocarb
Prosulfocarb is a new active ingredient in New Zealand and therefore a full assessment was performed.
This also justified by the contribution of prosulfocarb to the overall toxicity of the formulation (see Table
38). It should be noted that in this assessment, interactions deviating from additivity are not considered.
As it has been demonstrated that the substance does not behave in a more than additive way, this
approach is considered to be appropriate.

Table 38: Contribution of active ingredients to toxicity of formulation (in percentage)
Test

Prosulfocarb

S-metolachlor

Fish

91

9

Daphnid

100

0

Algae

100

0

Plant vegetative
vigour

80

20

Plant seedling
emergence

77

23

Parasitic wasp

100

0

Aquatic risk assessment
The basis for the aquatic risk assessment is a comparison of the Expected Environmental
Concentrations (EEC) with toxicity endpoints to which safety factors have been applied. The EEC is
divided by the toxicity endpoint to calculate a risk quotient (RQ) value. The methodology for the aquatic
risk assessment, including the level of concern (LOC) ascribed to specific RQ values, is described in
detail in the EPA standard risk assessment methodology (EPA 2018).
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Calculation of expected environmental concentrations
The parameters used in GENEEC2 modelling are listed in Table 39.

Table 39: Input parameters for GENEEC2 analysis for prosulfocarb
Parameter

Input values

Crop(s)

Potato

Application rate (g/ha)

4000

Application frequency

1

Application interval (days)

NA

Koc (mL/g)

995

Aerobic soil DT50 (days)

10.38

Pesticide wetted in?

No

Methods of application

Ground boom, low boom, fine droplets

‘No spray’ zone

0

Water solubility (ppm)

13.0

Hydrolysis (DT50 in days)

Stable

Aerobic aquatic DT50 whole system (days)

381

Aqueous photolysis DT50 (days)

94
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Output from the GENEEC2 model
RUN No.
1 FOR prosulfocarb
ON
potato
* INPUT VALUES *
-------------------------------------------------------------------RATE (#/AC)
No.APPS &
SOIL SOLUBIL
APPL TYPE NO-SPRAY INCORP
ONE(MULT)
INTERVAL
Koc
(PPM )
(%DRIFT)
(FT)
(IN)
-------------------------------------------------------------------3.561( 3.561)
1
1
995.0
13.0
GRLOFI( 2.9)
0.0
0.0
FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
-------------------------------------------------------------------METABOLIC DAYS UNTIL HYDROLYSIS
PHOTOLYSIS
METABOLIC COMBINED
(FIELD)
RAIN/RUNOFF
(POND)
(POND-EFF)
(POND)
(POND)
-------------------------------------------------------------------10.38
2
0.00
94.00-11656.00 381.00
368.94
GENERIC EECs (IN MICROGRAMS/LITER (PPB))
Version 2.0 Aug 1, 2001
-------------------------------------------------------------------PEAK
MAX 4 DAY
MAX 21 DAY
MAX 60 DAY
MAX 90 DAY
GEEC
AVG GEEC
AVG GEEC
AVG GEEC
AVG GEEC
-------------------------------------------------------------------70.54
70.14
67.89
63.14
59.84

The maximum Estimated Environmental Concentrations (EEC) for prosulfocarb when used in Boxer
Gold as estimated by GENEEC2 is 0.071 mg/L.

Calculated risk quotients
The calculated acute risk quotients for each trophic level considering the above EEC and lowest
relevant toxicity figures are presented in Table 40. The calculated chronic risk quotients are presented
in Table 41.

Table 40: Acute risk quotients derived from the GENEEC2 model and toxicity data

Species

Peak EEC
from
GENEEC2
(mg/L)

Fish, Oncorhynchus
mykiss

LC50 or
EC50
(mg/L)

Acute RQ

Conclusion

0.84

0.085

Below LOC for non-threatened
species
Above LOC for threatened
species

0.071
Crustacea, Daphnia
magna

0.39

0.182

Above LOC for nonthreatened/threatened species

Algae, Scenedesmus
subcapitatus

0.086

0.83

Above LOC for non-threatened
species
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Species

Peak EEC
from
GENEEC2
(mg/L)

Aquatic plants, Lemna
gibba

LC50 or
EC50
(mg/L)

Acute RQ

Conclusion

0.69

0.103

Above LOC for nonthreatened/threatened species

Table 41: Chronic risk quotients derived from the GENEEC2 model and toxicity data

Species

*

Relevant EEC
from GENEEC2
(mg /L)*

NOEC
(mg/L)

Chronic
RQ

Conclusion

Below LOC for non-threatened
species

Fish, Oncorhynchus
mykiss (21 d)

0.068

Crustacea, Daphnia
magna (21 d)

0.068

0.31

0.22
Above LOC for threatened
species

0.045

1.5

Above LOC for nonthreatened/threatened species

EEC selected must be as close as possible to the exposure duration of the study selected for risk assessment
purposes.

Refinement of the aquatic risk assessment
Acute RQs resulting from predicted exposures are above the LOC for all aquatic species for
prosulfocarb.
Chronic RQs for threatened fish, and threatened and non-threatened crustaceans are above the LOC
as well.
The scenario modelled is a worst-case, using the maximum application rate and a high risk profile
(fine droplets). Because risks were identified, further modelling was performed to consider whether
buffer zones may be able to mitigate risks from spray drift and runoff.

Spray drift
The AgDRIFT model was used to calculate the required downwind buffer zone to protect the aquatic
environment from adverse effects of the substance due to spray drift using a low boom [see Table 42
and relevant spray drift scenarios (APVMA 2010)].
For the formulation, the same spray-drift curve as for the active ingredient was used.
Exact buffer zones are impractical and too precise to be applied in the real world. Therefore, the
buffer zone distance is rounded so it can be visualized and remembered by end-users.

MAY 2020

Page 74 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

Table 42: Input parameters and calculation of spray drift buffer zone for the refined risk
assessment of prosulfocarb
Input parameters

Application method

Application rate

4 kg ai/ha

Number of applications

1

Application interval

NA

Application method

Ground boom, low

Koc

995

DT50 soil

10.38 days

DT50 whole system

381 days

Toxicity endpoint

0.045 mg/L (chronic)

Assessment factor

10
Fine: 32 m

Buffer zone - model
Coarse: 2 m
Buffer zone – control

5 m with coarse droplet

It is important to note that although a 5 m spray drift buffer zone was determined to be required (using
coarse droplets) to protect aquatic invertebrates. An aquatic risk assessment was also performed
using AgDRIFT to assess sediment toxicity for this application due to the endpoint available (spiked
water), to protect sediment dwelling organisms from spray drift no downwind buffer zones are
required.

Runoff
The REXTOX model was also used to calculate the required buffer zone to protect the aquatic
environment from adverse effects of the substance due to runoff (see Table 43). No crop interception
value has been applied as the proposed application time is pre-emergence.

Table 43: Input parameters and calculation of runoff buffer zone for the refined risk
assessment
Input parameters

Prosulfocarb

Application rate

4 kg ai/ha

Kd

38 mL/g

DT50 soil

10.38 days

Slope

4%1

Toxicity endpoint

0.045 mg/L (chronic)
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1

Assessment factor

10

Buffer zone – model

1m

Buffer zone – control

0m

A 4% slope has been considered as realistic worst-case value for applications to potatoes in the absence of any

quantitative data in regard to slopes and potato growing. Slopes of 2 to 4% are considered “intermediate case” in
terms of slope steepness in the “Generic guidance for FOCUS surface water scenarios” (FOCUS 2015). It is
expected that for the majority of the time potatoes would not be grown on steeper slopes (>4%).

A 1 m buffer zone was calculated by the model to mitigate risks to the aquatic environment following
application of the formulated product Boxer Gold. This has been rounded down to 0 m for ease of use
for the user but the following label statement is proposed:
 Label statement to request that: “To reduce runoff from treated areas into aquatic habitats,
characteristics and conditions of the site must be considered. Site characteristics and conditions
that may lead to runoff include, but are not limited to, heavy rainfall, moderate to steep slope, bare
soil, poorly draining soil (eg soils that are compacted, fine textured or low in organic matter such as
clay). Avoid application of Boxer Gold when heavy rain is forecast.”

Sediment risk assessment
No data for sediment-dwelling organisms via the spiked-sediment study method are available
(expressed in mg/kg). Spiking of the sediment addresses risks from exposure to contaminated
sediment. Due to the lack of this information, use of the standard quantitiative sediment risk
assessment methodology is not possible as this also simulates risks from exposure to contaminated
sediment.
A toxicity endpoint is available however (21-day NOEC of 1.25 mg ai/L, nominal initial concentration)
for the sediment-dwelling organism Chironomus riparius, determined via the spiked-water study
method (see Table 15). Spiking of the water coloumn simulates pesticide spray drift. As such, the
AgDRIFT model (part of the standard aquatic risk assessment methodology to assess risks from
spray drift) has been used to calculate the required downwind buffer zone to protect sedimentdwelling organisms from adverse effects of the substance due to spray drift (ie. exposure via the pore
water in this case) using a low boom [see Table 42 and relevant spray drift scenarios (APVMA 2010)].
The Chironomid endpoint of 1.25 mg ai/L (chronic NOEC) is based on the initial and nominal
concentration selected in the study, rather than weighted exposure. To correct for this expression of
the concentration, the AgDRIFT model has been adjusted to incorporate an averaging time of 1 day
(assuming no reduction due to environmental fate processes) for the sediment risk assessment
instead of the full duration of the test. All input parameters are provided inTable 44.
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Table 44: Input parameters and calculation of spray drift buffer zone for sedimentdwelling organsisms, following application of prosulfocarb
Input parameters

Application method

Application rate

4 kg ai/ha

Number of applications

1

Application interval

NA

Application method

Ground boom, low

Koc

995

DT50 soil

10.38 days

DT50 whole system

381 days

Toxicity endpoint

1.25 mg/L (Chironomus, 21-day NOEC)

Assessment factor

10
Fine: 2 m (5 meter for control)

Buffer zone - model
Coarse: 0 m
Buffer zone – control

0 m with coarse droplet

For applications with fine and coarse droplets, buffer zones of 5 m and no downwind buffer zone,
respectively, were calculated as necessary to protect sediment-dwelling organisms for exposure via
the pore water in water/sediment systems.
This approach assumes that the degradation and distribution of the active ingredient is the same in
both the model and the test system.
The averaging time of the concentration in the water cannot be refined in the REXTOX model. In
regard to run-off for prosulfocarb, considering the time period prior to run-off will be important for the
final exposure (quick degradation in soil).

Conclusions of the aquatic and sediment risk assessment
Predicted exposure concentrations of prosulfocarb, applied as the formulated product Boxer Gold
resulted in calculated Risk Quotients above the Level Of Concern (LOC) for the aquatic environment
(fish, daphnids, algae) and sediment-dwelling organisms (Chironomids). To manage these risks, it is
proposed to apply controls to reduce spray-drift and runoff into the aquatic environment. Together
with prescribed controls, additional controls setting a maximum application rate and use restrictions
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regarding the droplet size will reduce the risks to below the level of concern.
The following controls are proposed to reduce exposures below the level of concern:
Use restrictions


The maximum application rate is 4000 g prosulfocarb /ha, maximum 1 application/year



Apply with low boom ground based equipment and coarse droplets, as defined by the American
Society of Agricultural and Biological Engineers ASABE Standard (S572) or the British Crop
Production Council guideline. This information should be required on the label so that users are
aware of this control.

Buffer zones
 To mitigate risks from spray drift, the substance should not be applied within 5 m downwind of a
waterbody.
 Label statement to request that: “To reduce runoff from treated areas into aquatic habitats,
characteristics and conditions of the site must be considered. Site characteristics and conditions
that may lead to runoff include, but are not limited to, heavy rainfall, moderate to steep slope, bare
soil, poorly draining soil (eg soils that are compacted, fine textured or low in organic matter such as
clay). Avoid application of Boxer Gold when heavy rain is forecast.”


A label statement indicating: “DO NOT apply when wind speeds are less than 3 km/hr or more
than 20 km/hr as measured at the application site”.

Groundwater risk assessment
The predicted concentration of prosulfocarb in groundwater, calculated using the Sci-Grow model, is
shown in Table 45. The concentration is initially compared to the EU limit for the maximum
permissible concentration of pesticide active ingredients and their relevant metabolites of 0.1 µg/L.

Table 45: Input parameters for Sci-Grow analysis and resulting PEC values
Input parameters

Prosulfocarb

Application rate (kg ai/ha)

4

Application rate (lb ai/acre)1

3.568

Number of applications

1

Koc2

995

Aerobic soil DT50 (days)

10.38

PECgw (µg/L)

0.057

1

The application rate is conversion from kg ai/ha to lb/acre (the units required to be entered into the model) by
multiplying it by 0.892
2
Lowest Koc from a non-sandy soil (normalised values for the OC, temp and pH)

Conclusions of the groundwater risk assessment
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For prosulfocarb, the concentration is below the 0.1 µg/L trigger level set by the European regulators.
Therefore, the risks are considered below the level of concern.

Terrestrial risk assessment
The terrestrial risk assessment considers the risks to soil organisms, terrestrial plants, birds, bees and
non-target arthropods.
The methodology for the terrestrial risk assessment is described in the EPA standard risk assessment
methodology (EPA 2018).
Soil macro-organisms
The soil organism risk assessment is based on a comparison of the PEC with toxicity values for the
substance. The toxicity value is divided by the PEC to give a Toxicity Exposure Ratio (TER). The
different levels of concern assigned to specific TER values are listed in the EPA standard risk
assessment methodology (EPA 2018).
The results of the acute risk assessment for soil organisms are summarised in Table 46. No chronic
risk assessment was performed as no data on earthworms are available but a chronic risk
assessment for the predatory mite was performed and is summarised in Table 47.

Table 46: Acute TER values for soil organisms
LC50
(mg/kg
soil)

Species

Drift (%)

PEC
(mg/kg
soil)

TER
acute

Conclusion

Scenario – 4000 g/ha – “in-field”
Below LOC for non-threatened
species
Earthworm

143.6

NA

5.33

26.9
Above LOC for threatened
species

Scenario – 4000 g/ha – “off-field”
Earthworm

143.6

2.77

0.15

972

Below LOC for threatened/nonthreatened species

Table 47: Chronic TER values for soil organisms

Species

NOEC
(mg ai/kg
soil)

Drift
(%)

PEC (mg/kg
soil)

TER

Conclusion

NA

5.33

9.37

Below LOC for non-threatened
species

Scenario – 4000 g/ha – “in-field”
Soil mite

50
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Species

NOEC
(mg ai/kg
soil)

Drift
(%)

PEC (mg/kg
soil)

TER

Conclusion

Above LOC for threatened
species
Scenario – 4000 g/ha – “off-field”
Soil mite

40

2.77

0.15

271

Below LOC for threatened/nonthreatened species

Conclusions of the soil organism risk assessment
For prosulfocarb, acute risks were identified for threatened earthworms in-field. Chronic data for
earthworms were not provided but chronic data for soil mites were available. Based on the chronic
soil mite data, the model also indicates also a chronic risk for threatened species in-field. No
threatened species of collembolan have been identified in New Zealand10 however, and this is is not
considered to be an issue.
In addition, the applicant provided a field study (one year) in which prosulfocarb was applied at a dose
rate of 4 kg ai/ha. The results indicate that no adverse effects on single species, ecological groups
and total earthworm abundance and biomass occurred.
Furthermore, it should also be noted that there are 179 taxa or earthworms in New Zealand with only
one species reported as “at risk - declining” (Deinodrilus gorgon) and 31 reported as “at risk - naturally
uncommon” (Department Of Conservation (DOC) 2014). Despite a potentially large distribution area
for this earthworm species on the West Coast, the best documented natural habitat is not threatened
by agriculture but rather by on-going and future mining activities on the Stockton and Denniston
Plateaus. Furthermore, Deinodrilus gorgon is reported have a total area of occupancy ≤1000 ha (10
km2) in New Zealand. The other 31 species ranked as “naturally uncommon” are predominantly
endemic to New Zealand. These 32 earthworm species are confined to a specific forestry areas or
occur within naturally small and widely scattered populations, where this distribution is not the result
of human disturbance. Therefore, the in-field risks are considered below the level of concern for both
threatened and non-threatened soil organisms.

10

Townsend, A.J.; de Lange, P.J.; Duffy, C.A.J.; Miskelly, C.M.; Molloy, J.; Norton, D.A. 2007: New

Zealand Threat Classification System manual. Department of Conservation, Wellington. 35 p.
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Soil micro-organisms
For prosulfocarb, the data indicate that there are no effects on the nitrogen and carbon transformation
at application rates up to 40 kg ai/ha (highest concentration tested). The current application rate is
lower and therefore this risk is considered below the level of concern.

Non-target plant risk assessment
The non-target plant risk assessment is based on a comparison of the PEC with toxicity values for the
substance. Depending on the type of data provided, for non-threatened plants a TER or an RQ is
calculated (a TER is used when an EC50 is available, an RQ is used when an EC25 is available). For
threatened non-target plants an RQ is calculated by comparing the PEC with a NOEC. The different
levels of concern assigned to specific TER/RQ values are listed in the EPA standard risk assessment
methodology (EPA 2018).
RQ/TER values for non-threatened non-target plants are shown in Table 48. TER values for
threatened non-target plants are shown in Table 49. No crop interception was incorporated in the risk
assessment as the product will be applied pre-emergence.
Exact buffer zones are impractical and too precise to be applied in the real world. Therefore, the
buffer zone distance is rounded so it can be visualized and remembered by end-users.

Table 48: TER values for non-target plant species – edge of field

Scenarios

Exposure
(g ai/ha) *
drift factor

EC50
(g
ai/ha)

TER

Conclusion

Prosulfocarb - 4000 g/ha, applications to potatoes
Seedling emergence
Potato, 1 m buffer zone

111

167

1.5

Above LOC for non-threatened
species

Potato, 5 m buffer zone

23

167

7.3

Below LOC for non-threatened
species

111

686

6.19

Below LOC for non-threatened
species

Vegetative vigour
Potato, 1 m buffer zone
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Table 49: RQ values for threatened non-target plant species

Scenarios

Exposure
(g ai/ha) *
drift factor

NOEC
(g ai/ha)

RQ

Conclusion

Prosulfocarb - 4000 g/ha, applications to potatoes
Potato, (lowest NOEC for
vegetative vigour)

111

6.69

16.56

Above LOC for threatened species

Potato, 5 m buffer zone

22

6.69

3.35

Above LOC for threatened species

Potato, 10 m buffer zone

12

6.69

1.73

Above LOC for threatened species

Potato, 15 m buffer zone

8

6.69

1.20

Above LOC for threatened species

Potato, 20 m buffer zone

6

6.69

0.90

Below LOC for threatened species

Conclusion for non-target plant risk assessment
Toxicity Exposure Ratios (TERs) and Risk Quotients (RQs) for non-target plants calculated for
prosulfocarb when applied to potato fields as the formulated product Boxer Gold are above the level
of concern.
It is proposed that a 5 m downwind buffer zone is applied to the product label to protect non-target
plants from potential adverse effects. It is also recommended that a nozzle delivering spray quality no
smaller than a coarse droplet size should be used for application of Boxer Gold. Additional care is
required when sprayed near sensitive terrestrial areas, and this is captured in the proposed controls
outlined below.
The following variations on the controls are proposed to reduce exposures below the level of concern:
Controls


A label statement indicating: “WARNING, might impact non-target plants, the substance should
not be applied within 5 m of a downwind of an area containing non-target plants. Additional care is
required when sprayed near sensitive terrestrial areas (eg areas with threatened plants or of
higher ecological value)”.

 A label statement indicating: “WARNING, exposure to Boxer Gold may injure or kill susceptible
agricultural crops and native vegetation. Care should be taken avoid spray to neighbouring
vegetation other than barley, chickpeas, faba beans, field peas, lentils, lupins, potatoes or wheat.
Before applying this product, it is recommended to conduct a site specific risk assessment that
considers the potential movement of spray drift downwind to sensitive areas. This includes
assessment of the weather conditions, application equipment, topography and species of plants
downwind.”
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A label statement indicating: “DO NOT apply when wind speeds are less than 3 km/hr or more
than 20 km/hr as measured at the application site”.

Bird risk assessment
The bird risk assessment is based on a comparison of the PEC with toxicity values for the substance.
The toxicity value is divided by the PEC to give a Toxicity Exposure Ratio (TER). The different levels
of concern assigned to specific TER values are listed in the EPA standard risk assessment
methodology (EPA 2018).

Screening assessment
Predicted exposure to prosulfocarb under the bird acute dietary and reproduction screening
assessments is shown in Table 50. Application timing is up to BBCH 09 meaning stems are breaking
through the soil surface. Therefore, the “bare soil” scenario is used for the bird assessment.

Table 50: Exposure of birds for acute and reproduction screening assessments

Application
rate
(kg/ha)

Shortcut
value
(90th%)3

TWA4

MAF
(90th
%)5

No of
applications

DDD

4

24.7

NA

1

1

98.80

Acute

Small
granivorous
bird

4

11.4

0.53

1

1

45.60

Reproduction

Small
granivorous
bird

Screening
type1

Indicator
species2

Prosulfocarb

1
2
3

EFSA (EFSA 2009), Table 5 p27
EFSA, (EFSA 2009), Table 6 p28
90th %ile short-cut value used for the acute assessment, mean value used for the reproduction assessment. EFSA,
(EFSA 2009), Table 6 p28

4

The exposure assessment of the reproduction assessment uses time-weighted average (TWA) exposure estimates
over 1, 2, 3 or 21 days for different phases of the assessment. 1 d = 1.0; 2 days = 0.93; 3 days = 0.9; 21 days =
0.53. EFSA, (EFSA 2009), Table 11 p34.
5
90th %ile MAF value used for the acute assessment, mean value used for the reproduction assessment. EFSA, (EFSA
2009), Table 7 p29
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Calculation of TERs
TER calculations for the acute dietary risk assessment are detailed in Table 51 and calculations for
the reproductive risk assessment are shown in Table 52.

Table 51: TER values for acute dietary risk assessment (TWA = 0.53; MAF = 1)

Crops & BBCH
class

Generic focal
species1

Daily
dietary
dose (DDD)

Toxicity
endpoint value
(mg/kg bw)*

TER ratio

Conclusion

2250

22.8

Below LOC for
threatened/ non
threatened
species

Application rate (4 kg/ha) –Number of applications 1
Potato
(pre-emergence,
bare soil)

Small
granivorous bird

98.80

Table 52: TER values for reproductive risk assessment (TWA = 0.53; MAF = 1).

Crops &
BBCH
class

Generic
focal
species1

DDD

Toxicity
endpoint
value
(mg/kg
bw/d)*

TER ratio
Conclusion

Application rate (4 kg/ha) –Number of applications 1
Potato
(preemergence,
bare soil)

Small
granivorous
bird

24.17

131

5.4

Below LOC for nonthreatened species
Above LOC for
threatened species

* Normally the NOAEL has to be converted from units of ppm (mg/kg diet) to mg/kg bw/d. In the first instance, a factor of
0.1 is used for such conversion. If specific information is available from the test reports, this is preferable. When
reported as ppm in the studies, daily dose (mg/kg/d) = [Concentration in food (mg/kg) * Daily food consumption
(g/bird/d)] / body weight (g) (over the entire exposure period).

Conclusions of the bird screening risk assessment
The acute screening risk assessment indicates an acute risk below the level of concern to birds from
prosulfocarb from the use of Boxer Gold.
In the reproductive screening assessment, the TER values indicate a chronic risk above the level of
concern to threatened birds. As risks were above the level of concern a Tier 1 risk assessment was
performed.

Tier 1 assessment
Tier 1 uses the same general approach as the screening assessment but requires more specific
exposure scenarios. More details are provided in the EPA standard risk assessment methodology
(EPA 2018).
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For each generic focal species the Toxicity Exposure Ratio (TER) has been determined, and these
are presented in Table 51.
The toxicity figures are the same than those considered in the screening assessment.
The indicator species mentioned in Table 53 are not real species but have to be considered as
representative of groups of birds of the same size and same feeding behaviour.

Table 53: TER values for chronic risk assessment – Tier 1 assessment
Crops &
BBCH
class

Focal
species

Short-cut
value2 (90th
%)

Toxicity
endpoint
(mg/kg
bw)

TER
ratio

Conclusion

Prosulfocarb – one application to potatoes, 4 kg ai/ha
Potato
(preemergence,
bare soil)
Potato
(preemergence,
bare soil)

Potato
(preemergence,
bare soil)

Small
granivorous bird
finch, small
seeds 100%
weed seeds

11.4

131

5.4

Below LOC for non-threatened
species

Small
insectivorous
bird wigtail
ground
invertebrates
without
interception
100% soil
dwelling
invertebrates

5.9

131

10.5

Below LOC for threatened/
non-threatened species

Small
omnivorous bird
lark.
Combination
50% seeds,
50% ground
arthropods

8.2

131

7.5

Below LOC for non-threatened
species

Above LOC for threatened
species

Above LOC for threatened
species

Conclusion for bird risk assessment (Tier 1)
The chronic Tier 1 risk assessment indicates risks above the level of concern to threatened species of
birds from the use of Boxer Gold.

Refinement
A chronic risk has been triggered by the active ingredient prosulfocarb for threatened bird species.
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Granivorous birds (chronic refinement)
The serin was used as a focal species for the granivorous bird risk assessment in the bare soil
scenario. The serin is one of the species observed in the field [see APP203301 ; (EPA 2019)]. The
EPA notes that the choice of the serin as the focal species is slightly more conservative than the
linnet or the woodlark which is suggested by EFSA in their guidance (EFSA 2009). The serin has a
higher FIR/bw compared to the other species and will therefore be more conservative. Given this
conservatism, this choice of focal species is considered appropriate.
The acute risk assessment assumed that birds would obtain all of their diet within the treated area (or
“PT”, which is the fraction of diet obtained in treated area = 1). This is a highly conservative
assumption. In the chronic risk assessment, it has been assumed that the serin would obtain 42% of
their diet from a treated area (PT = 0.42). This comes from a study by Wilkens et al. 2009 [details in
APP203301 (EPA 2019)]. This examined how much of a birds (including serin’s) diet (PT) was
obtained from vegetable fields.
The 42% value represents the 90th percentile value for all vegetable fields (artichoke, brassica,
lettuce, melon, onion, cereals and potatoes). The 90th percentile value was significantly higher than
the mean values, which ranged from 12% to 16%. This approach was judged by the European
regulators as being appropriate for risk assessment for use on potatoes, based on the conservatism
and the fact that the study was well conducted.
The refinement indicated that the TER would be 11.8 which is below the LOC for all birds (see Table
54).

Table 54: TER values for chronic risk assessment – refinement granivorous bird
Variable

Model input

Application rate

4000 g ai/ha

Application frequency

1

Focal species

Serin

Food category, % in diet

Seeds, 100%

FIR/bw

0.31

Maximum measured RUD mg/kg

40.2

DF (Deposition Factor (DF)

1

TWA

0.53

Refinement of proportion of diet obtained in a
treated area (PT)

0.42

DDD (mg/kg bw)

11.1

Chronic toxicity endpoint (mg/kg bw)

131
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TER

11.8
Below LOC for non-threatened species
Below LOC for threatened species

Omnivorous birds (chronic refinement)
The skylark was chosen as a focal species for the omnivorous bird risk assessment in the bare soil
scenario due to its low body weight. In the risk assessment below, it was assumed that the skylark
feeds only on ground arthropods (66%) and seeds (33%) on the bare soil. The Residue Unit Dose
(RUD) values for ground-dwelling insects/arthropods (without interception) and seeds are taken from
Appendix F from the EFSA guidance (EFSA 2009).
The chronic risk assessment refinement for omnivorous birds it has been assumed that birds would
obtain 49% of their diet from the treated area. This is based on a radio tracking study of skylarks in
arable landscapes, and specific to beet and potatoes (Prosser, 201011).
While it is not possible to be definitive about how suitable this assumption would be for birds in New
Zealand, according to an EFSA DAR published for the active substance penflufen, for which an
assessment was performed for applications to potatoes, it was concluded that potato fields are not a
particularly attractive habitat for feeding birds. Birds do not generally dig up and consume planted
potatoes, and as such for the majority of avian species there is minimal risk from the direct
consumption of treated tubers therefore. Potato foliage is also known to be unpalatable to birds.
The possibility of birds feeding in potato fields on insects or earthworms during the reproductive
season for birds cannot be fully excluded however. As such, it is considered appropriate in the
absence of other information to assume that birds would obtain 51% of their diet from outside the
treated area over several weeks. No risks were identified for earthworms following application of the
formulated product Boxer Gold.
The refinement indicated that the TER would be 9.6 which is just above the LOC for threatened birds
(see Table 55).

Table 55: TER values for chronic risk assessment – refinement omnivorous bird

11

Variable

Model input

Application rate

4000 g ai/ha

Application frequency

1

Focal species

Skylark

Food category,
% in diet

Arthropods, 67%

Seeds, 33%

Prosser (2010). Consolidation of bird and mammal PT for use in Risk Assessment. Food and

Environment Agency Research.
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0.379

0.379

7.5

40.2

DF (Deposition Factor)

1

1

Proportion of diet obtained in a treated area
(PT)

0.49

0.49

DDD for each food category
(mg/kg bw/d)

3.7

10

DDD total
(mg/kg bw/d)

13.7

Chronic toxicity endpoint
(mg/kg bw/d)

131

TER

9.6

FIR/bw
RUD mg/kg

Below LOC for non-threatened species
Above LOC for threatened species

It appears that although the occurrence in the respective fields are refined, the chronic risks are just
above the level of concern for threatened species of birds with a mixed diet.
As discussed above, according to an EFSA DAR published for the active substance penflufen, for
which an assessment was performed for applications to potatoes, it was concluded that potato fields
are not a particularly attractive habitat for feeding birds. Birds do not generally dig up and consume
planted potatoes, and as such for the majority of avian species there is minimal risk from the direct
consumption of treated tubers therefore. Potato foliage is also known to be unpalatable to birds. This
is considered even less likely for threatened species of birds since potato fields are not their natural
habitat.
Taking this into consideration, and the conservatism of the risk assessment, the chronic risks
identified for threatened species of birds following application of the formulated product Boxer Gold to
potatoes are therefore likely to be below the level of concern.

Secondary poisoning
Bioconcentration is defined as the net result of the uptake, distribution and elimination of a substance
in an organism due to waterborne exposure, whereas bioaccumulation includes all routes, ie air,
water, soil and food. Bioaccumulation often correlates with lipophilicity, thus, for organic chemicals, a
Log Kow ≥ 4 indicates a potential for bioaccumulation. If this condition is met, secondary poisoning
and biomagnification issues should be considered. As bioaccumulation processes often are slow and
substances may be persistent, a long-term assessment is appropriate. Relevant metabolites must
also be considered.
Given the criteria under the HSNO Act, prosulfocarb is considered to be bioaccumulative (BCF >
500). Therefore, a secondary poisoning risk assessment has been performed. The usual practice is
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to assess the effects on both earthworms-eating birds and fish-eating birds. However, in this case it is
demonstrated that bioaccumulation in earthworm is very unlikely (see conclusions of the soil organism
risk assessment above). Therefore, only secondary poisoning to fish-eating birds is assessed.
Food chain from fish to fish-eating birds
A simple worst-case assessment is conducted according to the following steps:
Determination of the relevant bioconcentration factor (BCF) for fish
The fish bioconcentration test has been performed and BCF determined.
Fish BCF = 710 in rainbow trout
Determination of concentration in water
The PECwater considered for assessing the secondary poisoning risk for fish-eating birds is derived
from GENEEC model at 21 days.
PECwater = 0.06789 mg/L
This PECwater based on the regulatory acceptable concentration from the environmental fate section is
multiplied with an appropriate TWA value according to the reproductive assessment (0.53).
Determination of residue concentration in fish
The estimated residue concentration in fish is:
𝑃𝐸𝐶𝑓𝑖𝑠ℎ = 𝑃𝐸𝐶𝑤𝑎𝑡𝑒𝑟 × 𝑇𝑊𝐴 × 𝐵𝐶𝐹
PECfish = 25.55 mg/kg
The PECfish is converted to daily dose by multiplying with 0.159, and is compared with the relevant
long-term NOAEL. Multiplicators are based on a 1000-g bird, eating 159 g per day.
Calculation of TER

Table 56: Secondary poisoning TER values for fish-eating birds
Crops

Potato

PEC bird
based on
converted
PECfish
(mg/kg)

Bird NOAEL
(mg/kg bw/d)

TER ratio

Conclusion

4.06

131

32.25

Below LOC

Conclusion
The calculated TER is higher than the trigger value of 5 (10 threatened species) and therefore the risk
is considered as less than the level of concern for fish-eating birds.
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Conclusions for bird risk assessment
TER values for birds calculated for prosulfocarb when applied to potato as the formulated product
Boxer Gold are below the level of concern for acute risks. In the reproductive screening assessments,
the TER values indicate a chronic risk above the level of concern to threatened bird species from the
use of prosulfocarb in potato.
It appears that although the occurrence in the respective fields are refined the chronic risks are just
over the level of concern for threatened species with a mixed diet.
According to the DAR published for the active substance penflufen (EC 2011), for which an
assessment was performed for applications to potatoes, it was concluded that potato fields are not a
particularly attractive habitat for feeding birds. Birds do not generally dig up and consume planted
potatoes, and as such for the majority of avian species there is minimal risk from the direct
consumption of treated tubers therefore. Potato foliage is also known to be unpalatable to birds. This
is considered even less likely for threatened species of birds since potato fields are not their natural
habitat.
Taking this into consideration, and the conservatism of the risk assessment, the chronic risks
identified for threatened species of birds following application of the formulated product Boxer Gold to
potatoes are likely to be below the level of concern.
The risks from secondary poisoning are considered to be low (TER is 6 and 3 times below the LOC
for non-threatened and threatened species of birds, respectively).

Pollinator risk assessment
The basis for the pollinator risk assessment is a comparison of the environmental exposure
concentration (EEC) with toxicity endpoints to which safety factors have been applied. The EEC is
divided by the toxicity endpoint to calculate a risk quotient (RQ) value. The methodology for the
pollinator risk assessment, including the level of concern (LOC) ascribed to specific RQ values, is
described in detail in the EPA standard risk assessment methodology (EPA 2018).

Prosulfocarb
The results of the bee risk assessment are shown in Table 57.
The RQ for contact toxicity has not been determined as the application time is pre-emergence of the
crop. As such, the risk assessment is restricted to oral toxicity.

Table 57: Bee exposure estimates and RQ values

Use scenario

Application
rate (kg ai/ha)

EEC (µg
ai/bee)

Toxicity
endpoint value
(µg ai/bee)

RQ

4

3.12

103.4

0.03

Conclusion

Acute / Adult bees – oral
Potato, pre-emergence
(soil application)
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Acute / Adult bees – contact
Potato, pre-emergence
(soil application)

Not applicable for a soil treatment

No information is available regarding the toxicity to larvae or chronic oral exposure to adult bees.
Chronic exposure is highly unlikely therefore due to the application method and relatively rapid
degradation in soil.

S-metolachlor
No quantitative risk assessment for pollinators has been performed for the active ingredient Smetolachlor. As discussed above in the mixture toxicity section, Boxer Gold is applied as a preemergence herbicide to potatoes, before BBCH 10, which corresponds to a bare soil scenario in the
bee risk assessment. It is therefore very unlikely that bees would be exposed via the oral or contact
exposure pathways. The application rate for S-metolachlor in Boxer Gold is also lower compared to the
approved substances. In conclusion, risks to bees from S-metolachlor are therefore considered minimal
and also lower for Boxer Gold than for other currently approved S-metolachlor-containing substances.

Conclusions of the pollinator risk assessment
Risks to pollinators are considered below the level of concern.

Non-target arthropod risk assessment
The non-target arthropod risk assessment is a comparison of the predicted environmental
concentration (PEC) with toxicity endpoints to which safety factors have been applied. The PEC is
divided by the toxicity endpoint to calculate a hazard quotient (HQ) value. The methodology for the
non-target arthropods risk assessment, including the level of concern (LOC) ascribed to specific HQ
values, is described in detail in the EPA standard risk assessment methodology (EPA 2018).
Tier I
At Tier I, no information was available for the formulated substance Boxer Gold. As such, the endpoint
for the predatory mite (Typhlodromus pyri) was used, though this was determined for a different
prosulfocarb-containing formulation.
For the parasitic wasp (Aphidius rhopalosiphi), a glass-plate study was performed with the formulated
substance Boxer Gold, and this value was used in the Tier I risk assessment.
Results of the Tier I in-field and off-field non-target arthropod risk assessment are shown in Table 58
and Table 59, respectively.
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Table 58: TIER I in-field HQ values for non-target arthropods
LR50

Application rate

Typhlodromus pyri

524 g ai/ha

Aphidius rhopalosiphi

1348.3 mL
formulation/ha

Species

MAF

Hazard
Quotient

Conclusion

4000 g ai/ha

1

7.6

Above the LOC

5000 mL
formulation/ha

1

3.7

Above the LOC

Table 59: TIER I off-field HQ values for non-target arthropods (drift factor = 2.77%)
LR50

Application rate

Typhlodromus pyri

524 g
ai/ha

Aphidius rhopalosiphi

1348.3
mL
formulatio
n/ha

Species

MAF

Hazard
Quotient

Conclusion

4000 g ai/ha

1

0.21

Below the LOC

5000 mL
formulation/ha

1

0.10

Below the LOC

At tier I, in-field risks are above the level of concern. No risks were identified off-field.
A tier II assessment of in-field risks has been performed for the predatory mite, parasitic wasp as well
as with one other species (the green lacewing).
Tier II
No extended laboratory tests were performed with the formulated substance Boxer Gold, and
therefore data from other prosulfocarb-containing formulations were used.
For the predatory mite Typhlodromus pyri the 14-day extended laboratory study on bean leaves was
selected (TE01/2008; see Table 144 in Appendix K).
For the parasitic wasp Aphidius rhopalosiphi the most conservative endpoint obtained for barley
seedlings was selected (AE01/2009; see Table 146 in Appendix K).
For the third additional species, the LR50 for the green lacewing Chrysoperla carnea was selected
because it is the most conservative value (SYN-02-14; see Table 122 in Appendix K). Although Boxer
Gold will be applied pre-emergence to potatoes, and the green lacewing inhabits tall grasses, plants,
trees and bushes (and therefore the rove beetle for example, could be considered a more appropriate
choice based on the use pattern), the green lacewing endpoint was selected for conservatism. All
studies were performed with formulations that contain only prosulfocarb. Worst-case endpoints are
therefore selected, considering the the lack of formulation data.
Refined HQs are presented in Table 60.
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Table 60: TIER II in-field HQ values for non-target arthropods

Species

LR50
(g ai/ha)

Typhlodromus pyri

5328

Aphidius rhopalosiphi

992

Chrysoperla carnea

3627

Application rate
(g ai/ha)

4000

MAF

1

Hazard
Quotient

Conclusion

0.75

Below the
LOC

4.0

Above the
LOC

1.1

Below the
LOC

At Tier II, risks are still indicated as being above the level of concern in-field for the parasitic wasp
Aphidius rhopalosiphi. No higher tier data for Aphidius rhopalosiphi have been provided to refine this
risk. A second study on barley seedlings is available for Aphidius rhopalosiphi (also performed with
the EC formulation tested on barley seedlings), which has a lower LR50 of 3081 g ai/ha (see Table
118 in Appendix K). The use of the lower endpoint instead would result in a risk below the level of
concern (HQ = 1.3). Overall however, in-field risks to the parasitic wasp Aphidius rhopalosiphi cannot
be excluded.
Additional information available for non-target arthropods suggests that risks from prosulfocarbcontaining formulations are species dependent.
Three studies, one performed with the rove beetle Aleochara bilineata, and two with the carabid
beetles Poecilius cupreus and Pterostichus melanarius, indicate that these beetles are unlikely to be
impacted at rates of up to 4 kg ai/ha of a prosulfocarb-containing EC formulation (see Table 25 in
Appendix E).
Two studies performed on spiders (lycosid spiders) both indicated adverse effects with one study
determining <50% mortality (but this was significant), and the other finding significant effects on
survival (>50% mortality), and behaviour at the rate of 4 kg ai/ha. An in-field risk to lycosid spiders
following exposure to prosulfocarb-containing formulations is anticipated therefore.
No information regarding the degradation of the formulated substance Boxer Gold on leaves is
available but the substance is applied pre-emergence of the crop and only applied once per year.
Prosulfocarb degrades relatively rapidly in soil with half-lives ranging from 6.3 to 13 days. Based on
the use pattern if there is any exposure to leaf-dwelling arthropods at all, the exposure will be short.
Consequently, mid- to long-term effects on the population are expected to be low, and recolonisation
is considered likely.
In conclusion, it is considered that there is sufficient information available in regard to the sensitivity of
different non-target arthropod species. Since there is uncertainty in regard to their exposure, and
recovery/recolonisation of the identified at-risk species however, the following additional label
statement is proposed:
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 “WARNING, might not be compatible with IPM”.

Conclusion for non-target arthropod risk assessments
Risks to non-target arthropods are below the level of concern both off-field and in-field with the
exception of an in-field risk identified at Tier II for the parasitic wasp Aphidius rhopalosiphi. This infield risk and anticipated risks to lycosid spiders cannot be excluded, and risks to certain non-target
arthropod species in-field are possible. Population effects are expected to be short-term based on the
use pattern but since there is uncertainty in exposure in regard to recovery/recolonisation of the
identified at-risk species the following additional label statement is proposed:
“WARNING, might not be compatible with IPM”.
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Conclusions of the ecological risk assessment
The EPA staff assessed the potential risk to be triggered by the use of Boxer Gold following the
instructions captured in the proposed label and GAP table.

Aquatic and sediment risk assessment
Predicted exposure concentrations of prosulfocarb, applied as the formulated product Boxer Gold
resulted in calculated Risk Quotients above the Level Of Concern (LOC) for the aquatic environment
(fish, daphnids, algae) and sediment-dwelling organisms (Chironomids). To manage these risks, it is
proposed to apply controls to reduce spray-drift and runoff into the aquatic environment. Together
with prescribed controls, additional controls setting a maximum application rate and use restrictions
regarding the droplet size will reduce the risks to below the level of concern.
The following controls are proposed to reduce exposures below the level of concern:
Use restrictions


The maximum application rate is 4000 g prosulfocarb /ha, maximum 1 application/year



Apply with low boom ground based equipment and coarse droplets, as defined by the American
Society of Agricultural and Biological Engineers ASABE Standard (S572) or the British Crop
Production Council guideline. This information should be required on the label so that users are
aware of this control.

Buffer zones


To mitigate risks from spray drift, the substance should not be applied within 5 m downwind of a
waterbody.

 Label statement to request that: “To reduce runoff from treated areas into aquatic habitats,
characteristics and conditions of the site must be considered. Site characteristics and conditions
that may lead to runoff include, but are not limited to, heavy rainfall, moderate to steep slope, bare
soil, poorly draining soil (eg soils that are compacted, fine textured or low in organic matter such as
clay). Avoid application of Boxer Gold when heavy rain is forecast.”


A label statement indicating: “DO NOT apply when wind speeds are less than 3 km/hr or more
than 20 km/hr as measured at the application site”.

Groundwater:
For prosulfocarb, the concentration is below the 0.1 µg/L trigger level set by the European regulators.
Therefore, the risks are considered below the level of concern.

Soil organisms:
For prosulfocarb, acute risks were identified for threatened earthworms in-field. Chronic data for
earthworms were not provided but chronic data for soil mites were available. Based on the chronic
soil mite data, the model also indicates also a chronic risk for threatened species in-field. No
threatened species of collembolan have been identified in New Zealand however, and this is is not
considered to be an issue.For prosulfocarb, the data indicate that there are no effects on the nitrogen
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and carbon transformation at application rates up to 40 kg ai/ha (highest concentration tested). The
current application rate is lower and therefore this risk is considered below the level of concern.

Non-target plants:
It is proposed that a 5 m downwind buffer zone is applied to the product label to protect non-target
plants from potential adverse effects. It is also recommended that a nozzle delivering spray quality no
smaller than a coarse droplet size should be used for application of Boxer Gold. Additional care is
required when sprayed near sensitive terrestrial areas.

Birds:
TER values for birds calculated for prosulfocarb when applied to potato as the formulated product
Boxer Gold are below the level of concern for acute risks. In the reproductive screening assessments,
the TER values indicate a chronic risk above the level of concern to threatened bird species from the
use of prosulfocarb in potato.
It appears that although the occurrence in the respective fields are refined the chronic risks are just
over the level of concern for threatened species with a mixed diet.
Taking refinements into consideration, and the conservatism of the risk assessment, the chronic risks
identified for threatened species of birds following application of the formulated product Boxer Gold to
potatoes are likely to be below the level of concern.
The risks from secondary poisoning are considered to be low (TER is 6 and 3 times below the LOC
for non-threatened and threatened species of birds, respectively).

Pollinators:
Risks to pollinators are considered below the level of concern.

Non-target arthropods:
Risks to non-target arthropods are below the level of concern both off-field and in-field with the
exception of an in-field risk identified at Tier II for the parasitic wasp Aphidius rhopalosiphi. This infield risk and anticipated risks to lycosid spiders cannot be excluded, and risks to certain non-target
arthropod species in-field are possible. Population effects are expected to be short-term based on the
use pattern but since there is uncertainty in exposure in regard to recovery/recolonisation of the
identified at-risk species the following additional label statement is proposed:
“WARNING, might not be compatible with IPM”.

Overall conclusions
It is considered that the risks to the environment from the proposed use of Boxer Gold are below the
level of concern with the proposed controls based on the available data.
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Appendix I: Evaluation of the Environmental Risk
assessment provided by the applicant
The applicant has provided the EPA with its own comprehensive evaluation of the environmental risks
of Boxer Gold. The evaluation has been made for both active ingredients.

Mixture evaluation
The applicant has not provided an evaluation regarding the potential interaction of the active
ingredients in the mixture.

S-metalochlor
The EPA has determined that the risks of the S-metalochlor fraction of the substance are similar to
the risks already present in New Zealand and has not performed a risk assessment. Therefore, the
risk assessment presented by the applicant for S-metolachlor has not been reviewed.
The applicants risk assessment indicated a high risk to green algae, duckweed and red foxtail. The
applicant calculated that no downwind bufferzone is required to mitigate these risks. No evaluation
was made regarding runoff bufferzones. The laboratory studies with earthworms indicated a high risk
in-field (chronic), however, higher tier studies indicated a low risk. Risks to non-target plants were
identified and were suggested to be mitigated with a 5 m downwind buffer zone.
All of these identified risks are covered by the suggested controls that have been identified for
prosulfocarb.

Prosulfocarb
Aquatic risk assessment
Calculation of expected environmental concentrations
Some differences between the input values selected by the EPA staff and the applicant for the
GENEEC2 modelling were observed. Input values are provided in Table 61. An explanation regarding
the differences is provided in the text below the table.

Table 61: Input parameters for GENEEC2 analysis for prosulfocarb (differences
highlighted)
Parameter

Input values EPA staff

Input values applicant

Application rate (lb/acre)

3.561

3.57

Application frequency

1

1

Application interval (days)

NA

NA
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Parameter

Input values EPA staff

Input values applicant

Koc (mL/g)

995

1664

Aerobic soil DT50 (days)

10.38

15.6

Pesticide wetted in?

No

No

Methods of application

Ground boom, low boom,
fine droplets

Ground boom, low boom,
medium to coarse droplets

‘No spray’ zone

0

0

Water solubility (ppm)

13.0

13.2

Hydrolysis (DT50 in days)

stable

stable

Aerobic aquatic DT50 whole system
(days)

381

72

Aqueous photolysis DT50 (days)

94

30

The EPA staff and the applicant have selected different input parameters which has resulted in
different output values.
For the Koc, the EPA used the lowest value of a non-sand textured soil. The applicant used the mean
Koc. The recommendation in the GENEEC2 guidance is to use the lowest value of a non-sand
textured soil, therefore, the EPA considers the value of 995 mL/goc appropriate.
For soil degradation, the EPA used the 80th percentile of the DT50 values as per the EPA
methodology. The applicant used the normalized geometric mean. The recommendation by the
GENEEC2 guidance is to use the 90% confidence limit, the EPA considers that this is too
conservative and applies the 80th percentile. It is considered that the normalised geometric mean is
not suitable as an input value for this model as it does not have the ability to “correct” for temperature
etc.
The EPA used an aquatic DT50 value for the whole system while the applicant applied the DT50 for
aerobic degradation in surface waters. The recommendation in the GENEEC2 guidance is to enter
the longest DT50 which is 381 days. The EPA staff used the worse-case value for aqueous photolysis
(Tokyo summer). The applicant used the DT 50 at 40-50°N. To ensure the screening is conservative
enough, the EPA proposes using the Tokyo summer value, simply because it’s the most worst-case.
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The EPA applied fine droplets, this has been refined at the higher tier to coarse droplets after a
discussion with the applicant. The minor difference in water solubility does not impact the results as
the modelled concentration is below 13.0 ppm (this concentration would have been the highest
concentration the waterbody can receive).

Calculated risk quotients
Acute toxicity
It was noted by the staff that two selected EC 50 values were different namely the value for Daphnia
magna and Lemna gibba.
It appears that the applicant did not include the Daphnia study resulting in an EC50 of 0.39 mg/L (see
Table 128 in Appendix K) in the risk assessment document and used a less conservative value. The
EPA considers both studies to be valid and decided to use the most conservative value in the risk
assessment.
For Lemna gibba, the EPA has used the ErC50 value for frond density (0.69 mg/L) while the applicant
used the value for dry weight (0.85 mg/L) [see Table 108 in Appendix K]. The EPA considers it
appropriate to use the most sensitive endpoint.

Table 62: Acute risk quotients derived from the GENEEC2 model and toxicity data
Species

Conclusion EPA Staff

Conclusion applicant

Fish, Oncorhynchus
mykiss

Below LOC1 for non-threatened species

Low risk (RQ 0.054)

Above LOC2 for threatened species
(RQ 0.085)

Above LOC for threatened species

Above LOC for nonthreatened/threatened species (RQ
0.182)

Low risk (RQ 0.09)

Above LOC for non-threatened species
(RQ 0.83)

High risk (RQ 0.532)

Above LOC for nonthreatened/threatened species (RQ
0.103)

Low risk (RQ 0.054)

Crustacea, Daphnia
magna
Algae,
Scenedesmus
subcapitatus
Aquatic plants,
Lemna gibba

Above LOC for threatened species

Below LOC for threatened species

1

The level of concern (LOC) for acute risks to non-threatened aquatic species is 0.5

2

The level of concern (LOC) for acute risks to threatened aquatic species is 0.05

It should also be noted that the applicant has not applied the threatened species approach which is
included in the methodology of the EPA (EPA 2018). This does impact the presented risk profile, for
clarity this has been added in Table 62 and Table 63.
As the environmental concentrations differ between the risk assessments conducted by the EPA and
the application, the resulting risk quotients also differ.
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Major difference are observed in the acute risk evaluation of Daphnia magna, the EPA considers the
risk above the level of concern for threatened and non-threatened species while the applicant’s
evaluation indicates only a risk above the level of concern for threatened species. For aquatic plants
the EPA determined there is a risk for both threatened and non-threatened aquatic plants while the
applicant determined the risk was below the level of concern.
The EPA does not consider all input values selected by the applicant appropriate (exposure modelling
and endpoint selection) and therefore the conclusions of the applicant was not accepted.
Chronic toxicity

Table 63: Chronic risk quotients derived from the GENEEC2 model and toxicity data
Species

Fish, Oncorhynchus
mykiss (21 d)

Crustacea, Daphnia
magna (21 d)

Conclusion EPA Staff

Conclusion applicant

Below LOC1 for non-threatened
species

Low risk (RQ 0.134)

Above LOC2 for threatened
species (RQ 0.22)
Above LOC for nonthreatened/threatened species
(RQ 1.5)

Above LOC for threatened
species

Low risk (RQ 0.924)
Above LOC for threatened
species

1

The level of concern (LOC) for chronic risks to non-threatened aquatic species is 1

2

The level of concern (LOC) for chronic risks to threatened aquatic species is 0.1

No differences in the selection of endpoints have been observed, however, difference in input in the
model and as a result of that the exposure concentration have been observed. This resulted in the
EPA determining a risk above the level of concern for Daphnia magna which has been identified as a
low risk by the applicant. As the EPA does not consider all input values selected by the applicant
appropriate (exposure modelling), the conclusions of the applicant were not accepted.

Refinement of the aquatic risk assessment
Spray drift
The applicant has calculated the buffer zones required to reach an RQ of 1 based on the AgDRIFT
software. The receiving sensitive waterbody are the US EPA defined pond and wetland. The US EPA
defined pond has a downwind water body width of 64 m and a depth of 2 m. The US EPA defined
wetland has a downwind width of 64 m and a depth of 15 cm. According to these calculations no
downwind buffer zone is required to protect the aquatic environment.
For the refinement of the risk assessment the EPA staff has used the deposition curves provided by
the APVMA and a tailor made spreadsheet. The deposition curves obtained from the APVMA are
based on the same empirical dataset as those in the AgDRIFT program but have been modified to
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ensure worst-case scenarios are covered in the risk assessment. APVMA deposition curves are
considered a reasonable worst-case for a scenario for NZ and are used by the NZ EPA. In addition to
the buffer zone required to reach an RQ of 1, the buffer zone required to reach an RQ of 0.1 was
calculated to ensure the protection of threatened species. The receiving waterbody modelled by the
EPA is an agricultural pond with a width of 50 m and a depth of 30 cm.
While the applicant indicated no downwind buffer zone is required to protect the aquatic environment
the EPA has determined a 5 m downwind buffer zone is needed when the substance is applied with a
coarse droplet. The differences are most likely due to the use of different spray drift curves and the
consideration of threatened species (assessment factor of 10 instead of 1). It should also be noted
that the receiving waterbody is different, the US EPA defined pond is much larger and deeper
compared to the agricultural pond considered by the EPA underestimating exposure (more dilution in
case of the US EPA defined pond). Therefore, the US EPA wetland scenario is probably most
comparable with the agricultural pond modelled by the EPA.
Although the draft methodology (EPA 2018) indicates that original AgDRIFT curves can be used it
should be noted that these are less conservative than the standard approach taken by the EPA.
Furthermore, the applicant did not consider threatened species when calculating the downwind buffer
zones. Therefore, the EPA staff does not consider it appropriate to approve Boxer Gold without a
downwind buffer zone.

Runoff
No risk assessment provided by the applicant.

Sediment risk assessment
The EPA and the applicant have taken a different approach to this part of the risk assessment to
overcome the lack of a sediment endpoint expressed in mg/kg dw sediment.
The EPA has used the analytical confirmed applied concentration (nominal) in the water phase as a
proxy for the exposure and used models calculating the exposure in the water phase assuming the
environmental fate pathway of the models and the test system are similar.
The applicant has used the measured concentration of a higher concentration in the test to estimate
exposure in the sediment at the NOEC concentration. The applicant has used the end concentration
at the end of the test as a proxy. The EPA acknowledges that the applicant selected the conservative
value (highest measured concentration). This concentration has been measured at the end of the test
and it is possible, based on the water-sediment degradation study, that this might not be the highest
concentration during the test (maximum AR measured was at day 14 in the degradation study).
However, as the highest concentration has been selected and not a time weighed average, the EPA
considers this endpoint sufficiently conservative. The “new” NOEC would be 1.65 mg/kg dw sediment.
The EPA does agree that the “new” NOEC is appropriate for the risk assessment but does not agree
with some of the other aspects of the risk assessment presented by the applicant. The applicant for
example has used the 21-day average GENEEC2 output (concentration in surface water), however,
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this concentration has been calculated considering degradation as well as sorption to the sediment.
Using the 21-day average in order to calculate the concentration in the sediment would disregard the
portion calculated by the model that is sorbed to the sediment and will therefore result in an
underestimation of the predicted environmental concentration. A more appropriate approach would be
to use the GENEEC2 peak concentration and use this value to calculate partitioning to the sediment.
The RQ in the risk assessment provided by the applicant is significantly above the LOC of 1 (being
12) even with this underestimation of the PEC.
The refinement presented by the applicant uses the AgDRIFT tool to calculate the concentration in
the surface water. This tool does not assume degradation or sorption making the results more
suitable, however, the model has significant shortcomings as outlined in the spray drift assessment
above (eg deposition curves and receiving waterbody) making it less conservative than the EPA
assessment.

MAY 2020

Page 102 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

Table 64: Input and output parameters AgDRIFT tool and sediment Risk Assessment
Parameter

Input values EPA staff

Input values applicant

Application rate (lb/acre)

3.561

3.57

Application frequency

1

1

Tier

1 ground (agricultural)
NZ EPA defined pond

(US) EPA defined pond

Width:164 ft (50 m)

Width: 208.7 ft (64 m)

Depth: 1 ft (0.30 m)

Depth: 6.56 ft (2 m)

Boom hight

Low

Low

Droplet Size Distribution

Fine to medium/coarse

Fine to medium/coarse

Data percentile

90th

90th

Distance to waterbody from edge
of application (m)

0

0

Peak concentration (ng/L)

17201

330012

Koc

995

Not specified

PECsediment (mg/kg dw sediment)

0.3855

0.01621

Endpoint (NOEC) (mg/kg dw
sediment

1.685

1.685

Assessment factor

100

100

RQ

23.37

0.95

Conclusion

Risk above the level of
concern

Risk below the level of
concern

Scenario

12

The EPA was not able to reproduce the results of the applicant (3300 ng/L), the EPA calculated a

lower concentration (2180.45 ng/L)
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For comparison reasons, the EPA used the AgDRIFT tool to calculate the concentration in the
receiving waterbody using the NZ EPA defined receiving water body (see Table 64). It is clear that the
definition of the waterbody has a high impact on the concentration in the receiving waterbody (the US
EPA defined pond being 8.5 larger than the NZ EPA defined one) and as a result on the calculated
PECsediment.
It appears that the wrong value for Kp(susp-water) has been used by the applicant in the risk assessment.
A value of 5.65 has been incorporated. It should be noted that this value is been wrongly referenced
in the EPA methodology (EPA 2018). This value is however influenced by the specific Kpsusp which in
turn is influenced by the Koc (varies on a substance bases) and the Foc-susp (default of 0.1). The value
should be 25.775 in case a Koc of 995 (lowest value of a non-sand textured soil). The correct value is
more conservative compared to the value used by the applicant. It should furthermore be noted that
the risk assessment performed by the EPA as well as the applicant only consider exposure via spray
drift and not via runoff.
The applicant calculated a risk below the level of concern (although not significantly below the LOC ;
RQ = 0.95) while the EPA calculated a risk above the level of concern due to the differences outlined
above. The EPA considers that the risk assessment performed by the applicant underestimates the
risks for the reasons outlined above. Therefore, the EPA has not accepted the risk assessment
performed by the applicant and considers it appropriate to impose controls to protect sedimentdwelling organisms as calculated in the EPA risk assessment in Appendix H.

Groundwater risk assessment
The applicant and the NZ EPA have used two different input values namely the Koc and aerobic soil
DT50.
As per the EPA methodology the EPA has used the lowest Koc from a non-sand textured soil (Koc of
995 from a sandy loam soil). This value was calculated from a study. The value used by the applicant
is 1367 from a clay loam soil.
The EPA has used the 80th percentile of the soil DT 50 values while the applicant has used the
normalized geometric mean value.
These differences do result in slightly different groundwater concentrations, however, in both cases
the concentration is below the 0.1 µg/L trigger level set by the European regulators. Therefore, the
risks are considered below the level of concern.

Terrestrial risk assessment
Soil macro-organisms
The conclusion of the risk assessment of the applicant and the EPA is the same.

Soil micro-organisms
No risk assessment was provided by the applicant.
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Non-target plants
The applicant has performed a risk assessment based on the pure active ingredient as well as using
endpoints derived with the Boxer Gold formulation. The EPA has only evaluated the risk of the Boxer
Gold formulation and not the pure active ingredient as it considers that this is a better representation
of what happens in the field.
The TER and conclusions for the most sensitive species (ryegrass seedling emergence) at 1 m and 5
m from the field edge between the EPA and the applicant are identical for the risk assessment for
non-threatened plants. Both the applicant and the EPA staff suggest a 5 m downwind buffer zone to
mitigate the risk and a label statement to protect non-target plants.
The applicant did not perform a risk assessment for threatened plants, in this risk assessment the
EPA has identified a risk beyond the 5 m downwind buffer zone. Therefore, the label statement
suggested by the EPA is slightly more conservative compared to the suggestion made by the
applicant.

Bird risk assessment
Screening assessment
For the screening assessment, the EPA and the applicant have used different type of indicator
species. This could be because different scenarios were selected the EPA selected the bare soil
scenario because of the pre-emergent application while the applicant selected the potato scenario
which is the target crop.
The conclusions from the acute risk assessment done by the applicant are more conservative as it
identifies a risk above the level of concern while the EPA assessment does not. The applicant
performed a TIER 1 assessment for the acute risks, the EPA did not include this in their report as no
risks were identified in the screening assessment.
The conclusions from the chronic risk assessment performed by the applicant are more conservative
as it identified a risk for non-threatened birds while the EPA only identified a risk for threatened birds.
The applicant and the EPA performed a TIER 1 assessment for the chronic risks.

Tier 1 assessment
Two main differences were identified, namely that the applicant performed a tier 1 assessment for
acute toxicity while the EPA staff did not and that the applicant included the potato scenario for BBCH
10-39 and the EPA staff did not.
The acute risk assessment performed by the applicant indicates that risks are below the level of
concern. No mention is made for threatened species, however, the results indicate these are below
the level of concern too (EPA staff interpretation).
The applicant concludes that the chronic risks to birds are below the level of concern, however, the
risk assessment only considers non-threatened species. The risk assessment performed by the EPA
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indicates a risk above the level of concern for threatened species. After further evaluation, the EPA
draws the same conclusion (risk below the level of concern) highlighting some uncertainty.

Secondary poisoning
The EPA did not perform an earthworm accumulation assessment as it concluded that the BCF
indicated that accumulation was not expected and risks for secondary poisoning were below the level
of concern. The applicant performed the risk assessment using the equations and also concluded that
the risks are below the level of concern.
The EPA and the applicant both performed a secondary poisoning assessment for fish-eating birds.
The calculation uses the GENEEC2 21-day surface water concentration which is different between
the applicant and the EPA (reasons outlined in the aquatic section). As a result the values from the
assessment are different. However, both assessments conclude that the risks are below the level of
concern.

Pollinator risk assessment
For the pollinator risk assessment the EPA selected the bare soil scenario while the applicant
selected the foliar scenario. After some refinements, the applicant come to the same conclusion as
the EPA namely that the risks are below the level of concern.

Non-target Arthropods
In the non-target arthropod risk assessment, the applicant presented RQs calculated for all endpoints
available in a single table while the EPA staff limited the presentation to the requirements of the
ESCORT II guidance (Workshop, Candolfi et al.). If results for multiple formulations are available, the
EPA only presented those representing the toxicity of Boxer Gold. The applicant and the EPA are in
agreement regarding the risks to non-target arthropods.

Conclusion
The conclusions of the other risk assessments are in line with the conclusions of the EPA and are
generally accepted.
The major difference between the risk assessment presented by the applicant and the EPA staff is
regarding the aquatic and sediment risk assessment. The EPA staff considers that the presented risk
assessments are not conservative enough and therefore underestimate the risks.
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Appendix J: Proposed controls
Exposure thresholds
Exposure thresholds proposed for prosulfocarb are shown in Table 65. Acceptable Daily Exposure
(ADE) and Potential Daily Exposure (PDE) values are not controls as such, but are health based
exposure guidance values which can be used to inform risk assessments as well as the setting of
controls, such as Maximum Residue Levels under the ACVM Act.
The EPA has reviewed health based exposure guidance values established by overseas regulators
(shown in Table 65) to inform the selection of ADE and PDE values for prosulfocarb. As
S-metolachlor is also an active ingredient in the product proposed for use on food crops, and the EPA
has not previously established an ADE or PDE values for this, the EPA has set an ADE and set PDE
values, based on the EFSA ADI. The value are also listed in Table 65.
Table 65: Using an existing ADE, ADI, CRfD or DN(M)EL for prosulfocarb
Available
international
toxicological
thresholds

Key Systemic
effect

NOAEL
(mg/kg bw/d)

Uncertainty
factors

ADI
(EFSA 2007)

Reduced body
weight gain in
females (2 year rat)

0.5

100

ADI
(APVMA 2007)

Reduced body
weight gain in
females (2 year rat)

1.9

100

ADI
(EFSA 2007)

Serum alkaline
phosphatase
increase (1 year
dog study)

9.7

ADI
(EFSA 2007)

2 year rat study
(adverse effect note
known)

7.5

Value
Modifications

Remark
s

-

-

0.02

None

Adopted
as the
ADE

100

0.1

None

Adopted
as the
ADE

100

0.08

-

-

(mg/kg
bw/d)

0.005

EPA Staff note the both the EFSA and APVMA have established an acute reference dose (ARfD) for
prosulfocarb. The EPA selected the derivation use by the APVMA which gave an ARfD of 0.4 mg/kg
bw since Boxer Gold is registered also in Australia (see Table 52).
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Application rate
The maximum application rate is 4000 g prosulfocarb /ha, maximum 1 application/year

Application method
Apply with ground-based equipment with a nozzle set to provide minimum coarse droplets, as defined
by the American Society of Agricultural and Biological Engineers ASABE Standard (S572) or the
British Crop Production Council guideline.
The method of application of the substance shall be limited to ground-based application only.

Buffer zones
The person in charge of the application of this substance and any person applying this substance
must ensure that the substance is not applied within a specified distance of a waterbody.
This information should be required on the label so that users are aware of this control.
For this substance the following buffer zones apply, according to the relevant application method and
scenario:
Application method

Sensitive area

Required buffer
zone (m)

Ground-based

Downwind
Waterbody

5

Restricted entry intervals
Based on the human health risk assessment, no restricted entry interval required.

Exposure thresholds
No Tolerable Exposure Limit (TEL) value has been set for this substance. This is because it is not
considered that exposure is likely to result in an appreciable toxic effect based on the quantitative risk
assessment.
The EPA notes that both the EFSA and APVMA have established an acute reference dose (ARfD) for
prosulfocarb see Table 52. The EPA selected the derivation use by the APVMA which gave an ARfD
of 0.4 mg/kg bw since Boxer Gold is registered also in Australia.
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Table 66: exposure thresholds of prosulfocarb
Active
Ingredients

ADE

PDE

ARfD

TEL

Prosulfocarb

0.005 mg/kg
bw/day (See
Table 51)

PDE (Food) =
0.0035 mg/kg
bw/day

0.4 mg/kg bw

Not set at this
time

None required

Not set at this
time

PDE (Drinking water)
= 0.001 mg/kg
bw/day
PDE (Other) =
0.0005 mg/kg
bw/day
S-metolachlor

0.1 mg/kg
bw/day (See
Table 51)

PDE (Food) = 0.07
mg/kg bw/day
PDE (Drinking water)
= 0.02 mg/kg
bw/day
PDE (Other) = 0.01
mg/kg bw/day

Impurity limits
The following limits are set for toxicologically relevant impurities in S-metolachlor based on the
APVMA specification (APVMA 2004). No restriction have been set in relation to prosulfocarb.

Table 67 : impurity limits for Boxer Gold active ingredients
Source/ specification
Active ingredient

Impurity and maximum limits (mg/kg)
(FAO/APVMA/NZ EPA)

S-metolachlor

R-metolachlor (CAS 178961-20-1) maximum
130 mg/kg

(APVMA 2004)

Additional label statements
 Label statement to request that: “To reduce runoff from treated areas into aquatic habitats,
characteristics and conditions of the site must be considered. Site characteristics and conditions
that may lead to runoff include, but are not limited to, heavy rainfall, moderate to steep slope, bare
soil, poorly draining soil (eg soils that are compacted, fine textured or low in organic matter such as
clay). Avoid application of Boxer Gold when heavy rain is forecast.”
A label statement indicating: “WARNING, might impact non-target plants, the substance should not
be applied within 5 m of a downwind area containing non-target plants. Additional care is required
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when sprayed near sensitive terrestrial areas (e.g. areas with threatened plants or of higher
ecological value)”.
A label statement indicating: “WARNING, exposure to Boxer Gold may injure or kill susceptible
agricultural crops and native vegetation. Care should be taken avoid spray to neighbouring
vegetation other than barley, chickpeas, faba beans, field peas, lentils, lupins, potatoes or wheat.
Before applying this product, it is recommended to conduct a site specific risk assessment that
considers the potential movement of spray drift downwind to sensitive areas. This includes
assessment of the weather conditions, application equipment, topography and species of plants
downwind.”
A label statement indicating: “DO NOT apply when wind speeds are less than 3 km/hr or more
than 20 km/hr as measured at the application site”.
A label statement indicating: “WARNING, might not be compatible with IPM”.
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Appendix K: Study summaries
The manufacturer’s code name for prosulfocarb is SC–0574 (Stauffer Chemical Company Code).
The manufacturer’s code name for Boxer Gold is A14429B.

Mammalian toxicity
Data summaries for most studies on prosulfocarb have not been included, because although this
active ingredient is new to New Zealand, EPA had access to overseas reviews. The conclusions and
endpoints from the overseas reviews are included in Appendix C and Appendix G.
A summary has been provided for the 90-day oral feeding study in rats as the EPA considered the
NOAEL derived by in the EFSA review was unnecessarily precautionary. The EPA used this new
NOAEL to derive the AOEL. A summary of the 1 year dog study is included because this study was
provided to the EPA, but it had not been reviewed by the EFSA.
No data summaries have been provided here for the other active ingredient, S-metolachlor, as this is
an existing active ingredient with an assigned classification.
Mammalian toxicity studies on Boxer Gold have been reviewed and are provided in Table 70 to Table
74. These studies are used to describe potential risks to human health. The effects on mammals in
these studies are used as proxies for the impact on humans. Data from the studies have been used
for classifying the formulated substance.
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Prosulfocarb
Target organ Toxicity [6.9]
Target Organ Systemic Toxicity [6.9]
The 90 day oral toxicity study in rats has been summarised as the EPA used a different NOAEL than
the EU to derive the AOEL (see Table 31).

Table 68: 90 day oral toxicity in the rat
Type of study

90 day oral toxicity study in the rat

Flag

Key study

Test Substance

Prosulfocarb
LOAEL: 140 ppm (equivalent to 9 mg/kg bw/day) in males based on
reduced body weight gain. (Study authors)
LOAEL: 800 ppm (equivalent to 47 mg/kg bw/day in males) based on
increased kidney weight relative to body weight and associated

Endpoint

histopathological changes. (EPA staff)
NOAEL: 25 ppm (equivalent to 1 mg/kg bw/day in males) (Study
authors)
NOAEL: 140 ppm (equivalent to 9 mg/kg bw/day in males) (EPA staff)
1985. 3 month Dietary Toxicity Study in Rats with SC-0574.

Reference

Klimisch Score

2

Amendments/Deviations

None
No GLP statement included but the study was reviewed for “Quality

GLP

Assurance”

Test Guideline/s

OECD 408

Species

Rat

Strain

Sprague Dawley

No/Sex/Group

10
0, 25, 140, 800 and 4500 ppm were equivalent to 0, 1, 9, 47 and 282

Dose Levels

mg/kg bw/day in males and 2, 10, 52, 305 mg/kg bw/day in females,
respectively.
Two females and one male in the 4500 ppm dose group died at the end
of the first week of exposure. The deaths were considered to be

Study Summary
exposure-related.
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The feed consumption was reduced in the higher dose groups in both
sexes. In females, the 4500 ppm and 800 ppm groups had reduced feed
intakes in most weeks through the study, while the 140 ppm group had
statistically significantly reduced feed intake only in week 10. In males,
the 4500 ppm and 800 ppm groups also had reduced feed intakes in
most weeks through the study, but in males the 140 ppm dose group
also had statistically significantly reduced feed intakes in study weeks 3,
4, 5, 9, 11 and 12. Thus the feed intake reduction occurred with more
consistency in males than in females.

The other main finding in the study was a lack of body weight gain and
reduced body weight in comparison to concurrent controls, which was
just apparent at the 140 ppm dose group in males.

Since the study authors (and other regulators) based their NOAEL for
this study on the reduced body weight gain in the 140 ppm dose group,
the EPA discusses the body weight effects in greater detail below.

Clinical signs of toxicity were limited to rough or thinning hair coat seen
in males exposed to 140 and 4500ppm.

No treatment-effects were seen on blood clinical chemistry and
haematology. There were no findings in ophthalmological examination.

EPA considered the key findings were increases in liver weight relative
to body weight in both sexes in the 4500 ppm group and the increase in
kidney weight relative to body weight in males at both 800 and 4500
ppm.

Associated with these organ weight changes were histopathological
findings at necropsy. In the liver, there was focal liver cell necrosis,
hepatocellular hypertrophy and cytoplasmic eosinophilia in both sexes.

In the kidney, histopathology findings were generally limited to the 800
and 4500 ppm males and consisted of excessive hyaline droplet
accumulation, degeneration or necrosis of the proximal convoluted
tubule epithelial, cells, and hypertrophy and hyperplasia of the distal
convoluted tubule of greater severity.
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Bone marrow and lymphoid tissue necrosis was seen in the 4500 ppm
animals which died in the first week, but was not seen in surviving high
dose animals at termination.

Body weight changes
This summary discussed the body weight changes in greater detail.
The table below sets out the comparison between the mean body
weights at the conclusion of the study for each dose group and
compares the findings with the controls.

Group

Mean body weight (g)

-

Male

Female

Control

521 ± 35.1

293 ± 22.4

25 pm

503 ± 46.8

289 ± 28.7

140 ppm

469* ± 32.2

268 ± 22.0

800 ppm

451** ± 45.9

249** ± 15.6

4500 ppm

401** ± 44.2

231** ± 13.2

These values showed a statistically significant reduction at
P<0.05* or P <0.01** for (Dunnett’s test) as indicated.

The study authors considered the reduced body weight in the 140 ppm
dose group in males to be of toxicological significance.
The body weight gains were for both sexes in the 140 ppm dose group
were reduced to 85% and 84% of control values in males and females
respectively. EPA staff noted that while the body weight gain was
reduced by more than 10%, the body weights were not reduced more
than 10% in either sex. The body weights of the males at 140 ppm were
just 10% lower than controls, and the females at 140 ppm were 9%
lower than controls. Only the reduced body weight in males reached
statistical significance.

No other toxicological findings were apparent at this dose level and the
possibility that this was due to reduced palatability of the diet
(particularly early in the study) could not be discounted. (The reduced
feed consumption is discussed above.)
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The EPA staff considered 140 ppm to be the NOAEL in this study. The
LOAEL was at 800 ppm based on the adverse kidney organ weight and
histopathological findings in males.
EPA staff are of the view that in isolation from other toxicological
findings, a body weight reduction is not in itself a toxicological finding
unless it exceeds a 10% body weight reduction.

Results of a palatability study (CTL/PR1216) confirmed a dose related
avoidance of diet containing the test substance)
Additional Comments
The study report, the EFSA review (EFSA, 2007) and APVMA (APVMA,
2014) considered 1 mg/kg bw/day in male rat as the NOAEL based on
the reduced body weight gain in male rats at 9 mg/kg bw/day (their
LOAEL). As in the summary, above the EPA does not consider the
impact on body weight at 9 mg/kg bw/day to be of sufficient toxicological
significance to justify this LOAEL election in the absence of associated
toxicological impacts and with a concomitant decrease in food intake.
Conclusion

The NOAEL is 9 mg/kg bw/day in the male rat.

Table 69: Target Organ Systemic Toxicity [6.9]
Type of study

1 year chronic toxicity in the dog

Flag

Supporting study

Test Substance

Prosulfocarb
LOAEL: 80 mg/kg bw/day based on regenerative anaemia, raised liver

Endpoint

weight and raised plasma alkaline phosphatase levels
NOAEL: 10 mg/kg bw/day
2006. Prosulfocarb: 1 year Oral Toxicity Study in Dogs.
-

Reference

Klimisch Score

1

Amendments/Deviations

None

GLP

Yes

Test Guideline/s

OECD 452. US EPA OPPTS 870.4100

Species

Dog

Strain

Beagle

No/Sex/Group

4
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Dose Levels

0, 2, 10 and 80 mg/kg bw/day, administered in a gelatin capsule
There were no treatment-related clinical observations.
The body weights of males dosed with 80 mg/kg bw/day were
statistically significantly lower than controls. The maximum difference
was 13%, while the difference was 10 -12% at termination.

In females, body weights were up to 8% lower than controls for the
whole study, and while this did not reach statistical significance, it was
considered by researchers to be treatment-related.

There were no treatment-related changes in feed consumption. [Note
that the test substance is not administered in feed, but by gelatin
capsule.]

At 80 mg/kg bw/day, altered haematological parameters were seen
(lower haemoglobin, lower haematocrit, and red blood cell counts, and
lower mean cell haemoglobin concentrations and higher mean cell
volumes). Reticulocyte counts were variable, but generally higher than
controls, as were platelet counts.
Study Summary
There were no effects on haematology parameters at 2 and 10 mg/kg
bw/day in either sex.

Plasma alkaline phosphatase was increased in both sexes dosed at 80
mg/kg bw/day at Weeks 13, 26 and 52. Plasma creatinine was
decreased in both sexes dosed at 80 mg/kg bw/day throughout the
study. Plasma albumin was decreased in Weeks 26 and 52 in males
dose with 80 mg/kg bw/day and at all time points in females in this dose
group. Plasma urea was lower in weeks 25 and 52 in females only in the
10 and 80 mg/kg bw/day groups.

In females, aspartate aminotransferase was lower in Week 13 and Week
52, but due the lack of a difference (in females) at Week 26 and in males
at any time, this was considered by study authors as unlikely to be
treatment-related.

Liver weights were statistically significantly higher in both sexes dosed
at 80 mg/kg bw/day.
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Testes and adrenal gland weights (adjusted for body weight) were
higher than controls in male rats dosed at 80 mg/kg bw/day (by
approximately 32% and 29% respectively).

The differences in testes and adrenal gland weights in males were not
considered toxicologically significant due to the absence of
histopathological findings.

The haematological parameters were indicative of regenerative
anaemia.

The liver was proposed by researchers as the target organ due to the
organ weight changes with raised alkaline phosphatase activity,
although no histopathological changes were visible. Decreased plasma
creatinine and albumin was also seen in both sexes.

NOAEL: 10 mg/kg bw/day.
LOAEL: 80 mg/kg bw/day based on regenerative anaemia, increased
liver weight and increased plasma levels of alkaline phosphatase.
Additional Comments

No additional comments

Conclusion

The study identified a NOAEL of 10 mg/kg bw/day.
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Boxer Gold
Acute toxicity [6.1]
Table 70: Acute Oral Toxicity [6.1 (oral)]
Type of study

Acute oral toxicity in the rat

Flag

Key study
Prosulfocarb /S-metolachlor formulation A14429B [821 g prosulfocarb/L

Test Substance
(78.4%) and 120 g S-metolachlor/L (11.5%)]
Endpoint

LD50, signs of toxicity

Value

LD50 is >2000 mg/kg bw.
2005. Prosulfocarb /S-metolachlor formulation A14429B: Acute

Reference

Oral Toxicity Study in Rats.

Klimisch Score

1

Amendments/Deviations

None

GLP

Yes
OECD 423 Acute Toxic Class Method (2001)

Test Guidelines

Directive 2004/73/EEC (2004)
US EPA OPPTS 870.1100 (2002)

Species

Rat

Strain

HanRcc: WIST (SPF)

No/Sex/Group

6 (2 groups of 3 female animals)

Dose Levels

2000 mg/kg bw

Exposure Type

Oral by gavage
One animal was sacrificed on Day 2 for ethical reasons. All other
animals survived until the end of the study period.
Slight to moderately ruffled fur was observed in all animals from the 30
minute or 1 hour – 5 hour reading. This persisted in five animals until
test days 2 - 3.

Study Summary

Between the 2 hour – test Day 2 the following symptoms were noted:
Hunched posture in all animals at the 2 – 3 hour or 1 -5 hour reading,
but in one animal this persisted until Day 2.
Slight to moderate sedation was seen in one animal at 3 hours, and in
other animals from the 30 minute, 1 or 2 hour reading until the 5 hour
reading or test Day 2.
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Ventral recumbency was seen in two animals at 2 hours and this
persisted until Day 2 in one animal.
Two animals buried their snouts in bedding at 1 hour, another had
salivation at 5 hours will another showed lacrimation at 3 hours.
One animal was scraping and showed increased spontaneous activity at
the 1 hour, another had salivation at 5 hour, while a third had lacrimation
at the 3 hour reading.
Three animals showed poor coordination starting at 30 minutes or from
1 – 2 hours, which remained until Day 2 in some rats with increased
severity in some cases to “marked”.

The animal that was killed in extremis on Day 2 had ruffled fur
(moderate), sedation, poor coordination (marked) and ventral
recumbency. Another animal had ruffled fur as the only sign on Day 3,
but all other surviving animals had no clinical signs from Day 3 until
termination.

The body weight of the animals was within the range normally recorded
for this strain and age of rat. All the surviving animals had gained weight
at termination.

There were no macroscopic findings at scheduled or unscheduled
necropsy. No cause of the condition of the sacrificed animal was
advanced by the study authors, other than it being exposure related.
Additional Comments

None
EPA conclusion on the study was LD50 is >2000 mg/kg bw, so the

Conclusion

substance triggers classification 6.1E, on the basis of the death (in
extremis) and clinical signs in other animals
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Table 71: Acute Dermal Toxicity [6.1 (dermal)]
Type of study

Acute dermal toxicity in the rat

Flag

Key study
Prosulfocarb /S-metolachlor formulation A14429B [821 g prosulfocarb/L

Test Substance
(78.4%) and 120 g S-metolachlor/L (11.5%)]
Endpoint

LD50, signs of toxicity

Value

>2000 mg/kg bw
2005. Prosulfocarb /S-metolachlor formulation A14429B: Acute

Reference

Dermal Toxicity Study in Rats.

Klimisch Score

1
See comments below about the use of unusually young male animals in

Amendments/Deviations

this study. The age range for the male rats was below that
recommended in OECD 402, 8 – 10 weeks.

GLP

Yes
OECD 402 (1987)

Test Guidelines

Directive 92/69/EEC B.3 (1992)
US EPA OPPTS 870.1200 (1998)

Species

Rat

Strain

HanRcc: WIST (SPF)
5 (dosed in two separate groups, one of each sex initially, and then after

No/Sex/Group

the first group survived without clinical signs for 24 hours, four of each
sex)

Dose Levels

2000 mg/kg bw

Exposure Type

Semi-occluded patch test
No deaths occurred during the study.
Most animals only showed signs of irritation (erythema and scaling).
Slight erythema was observed in four male and all female animals on
test Day 2 and from Day 5 – Day 7 (males) or on Day 4, 5 and 9
(females).
Two animals had erythema only on two individual days, and one only for

Study Summary
3 days, with no other clinical signs.
One animal only show scaling with no erythema.
The animals often had scales either concomitantly either for a short
periods or continuously between Day 3 or 5 and 7 or 10.
One male animal showed slight crusts on Day 5 – 10 and from Day 12 –
Day 15.
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One female animal had slightly ruffled fur at the 3 to the 5 hour reading
in addition to later erythema and scaling.
All female animals showed slight body weight loss (1.4 – 3.4%) on Day
8, but this recovered at the end of the observation period.
According to the study authors there were no macroscopic findings at
necropsy.
EPA notes (below) that some test substance relatives findings appear to
be present at termination but these are irritant effects rather than
systemic toxicity. These finding are not considered relevant to
classification for acute toxicity by the dermal route, but are supportive of
the skin irritancy observations (see below).
The slight crusts observed in one male on Day 15 would appear to be a
macroscopic finding at the conclusion of the study (an unreversed
adverse finding), but it is not reported as such in the report.
Randomisation of animal selection appeared inadequate and was not
consistent with guideline approaches, but staff do not consider this could
affect the outcome.
In this study the age of the males was 7-8 weeks old, while the females
Additional Comments
were 12 -13 weeks old. EPA notes that this is not strictly within the
parameters recommended in OECD 402 which states that the animals
should be young adults (at least 8 – 10 weeks old). The ±20% of the
mean weight range requirement would be met for animals of the same
sex.
EPA does not consider the low age of male rats had any impact on the
validity of the study.
The LD50 is >2000 mg/kg bw, does not trigger classification for acute
Conclusion
dermal toxicity
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Skin irritation [6.3/8.2]
Table 72: Skin Irritation [6.3/8.2]
Type of study

Acute dermal irritation/corrosion

Flag

Key study

Test Substance

Prosulfocarb /S-metolachlor formulation A14429B [821 g prosulfocarb/L
(78.4%) and 120 g S-metolachlor/L (11.5%)]

Endpoint

Mean Draize Score (24, 48, and 72 hours)
Erythema score 1.56

Value

Oedema score 0.33

Reference

2006. Prosulfocarb /S-metolachlor formulation A14429B:
Primary Skin Irritation Study in Rabbits (4-hour Semi-occlusive
Application).

Klimisch Score

1

Amendments/Deviations

None

GLP

Yes
OECD 404

Test Guideline/s

Commissions Directive 2004/73/EC B.4
US EPA OPPTS 870.2500 (1998)

Species

Rabbit

Strain

New Zealand White

No/Sex/Group

3

Dose Levels

0.5 ml/animal

Exposure Type

Semi-occlusive patch test (4 hour exposure)
No clinical signs of toxicity were observed during the study and there
was no mortality.
Clear signs of irritation occurred in all rabbits reflected in erythema and
oedema scores.
The Mean Draize Score for erythema at 24, 48 and 72 hours was: 14/9 =
1.56

Study Summary

The Mean Draize Score for oedema at 24, 48 and 72 hours was: 6/9 =
0.66
Oedema had cleared at 72 hours and erythema at Day 10.
Scaling was observed in all animals peaking at Day 7, but this had
cleared by Day 21.
All rabbits were free of signs of irritation at Day 21.
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Additional Comments

Due to the presence of signs of irritation at Day 14 the observation
period was extended, and this showed that the scaling cleared at Day
21.

Conclusion

The substance causes skin irritation effects of sufficient severity to
trigger classification as skin irritant (6.3B) based on the score for
erythema. In addition, scaling was still present after 14 days.
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Eye irritation [6.4/8.3]
Table 73: Eye Irritation [6.4/8.3]
Type of study

Eye irritation/corrosion in the rabbit

Flag

Key study
Prosulfocarb /S-metolachlor formulation A14429B [821 g prosulfocarb/L

Test Substance
(78.4%) and 120 g S-metolachlor/L (11.5%)]
Endpoint

Mean Draize Scores (24, 48, and 72 hours)
Corneal opacity: 0.00
Iritis: 0.00

Value
Conjunctival redness: 1.53
Conjunctival chemosis: 1.11
2006. Prosulfocarb /S-metolachlor formulation A14429B:
Reference

Primary Eye Irritation Study in Rabbits.

Klimisch Score

1

Amendments/Deviations

None

GLP

Yes
OECD 405

Test Guidelines

Commissions Directive 2004/73/EC B.5
US EPA OPPTS 870.2400 (1998)

Species

Rabbits

Strain

New Zealand White

No/Sex/Group

3 (1 male and 2 female)

Dose Levels

0.1 ml/eye

Exposure Type

1 hour
No clinical signs of toxicity were observed during the study and there
was no mortality.
The Mean Draize Scores (at 24, 48 and 72 hours) for corneal opacity for
the animals were 0.00, 1.00 and 0.33 respectively, giving an overall
score of 0.44.

Study Summary

The scores for iris were 0.00 for all animals.
Mean scores for conjunctival redness were 1.33, 2.00 and 1.33
respectively giving an overall score of 1.53
Mean scores for conjunctival chemosis were 1.33, 1.33 and 0.67
respectively giving an overall score of 1.11.
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Marked swelling of the conjunctivae prevented assessment of the sclera
in two animals at 1 hour, while moderate reddening was seen in the
remaining animal. Slight to marked reddening of the sclerae was present
in all animals from 24 hour to the 72 hour observations and persisted
slightly in one animals until Day 7.
Slight to marked ocular discharge was seen in all animals from 1 – 72
hour observation periods.
All eyes were clear of any signs of irritation on Day 14.
Additional Comments

No additional comments
The substance causes mild eye irritation effects not of sufficient severity

Conclusion
to trigger classification.
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Contact sensitisation [6.5]
Table 74: Contact Sensitisation [6.5]
Type of study

Contact sensitisation study (Buehler Test) in guinea pig

Flag

Key study

Test Substance

Prosulfocarb /S-metolachlor formulation A14429B

Endpoint

Skin reaction

Value

Negative (overall), Positive in 1/20 test animals (5%)
2006. Prosulfocarb /S-metachlor [sic S-metolachlor]

Reference

formulation A14429B: Skin Sensitisation Study (Buehler Test).

Klimisch Score

1

Amendments/Deviations

None

GLP

Yes
OECD No 406 (1992)

Test Guidelines

Directive 96/54/EC B.6 (1992)
US EPA OPPTS 870.2600 (1996)

Species

Guinea pig

Strain

Dunkin Hartley, HsdPoc: DH

No/Sex/Group

20 in test group and 10 in control group (all female)
Induction: 0.5ml 100% in an epicutaneous injection (three times).

Dose Levels

Challenge: 100% (undiluted) and 75% in deionised water. (Staff note
both concentrations were applied to the same animal).

Exposure Type

Induction was epidermal injection, challenge was semi-occluded patch
There were no clinical findings or mortality. A slight increase in activity
following all induction or challenge applications (both test and control)
was attributed to the restriction of the wrapping.

There were no skin reactions in the control animals at any time.

Study Summary

2/20 and 1/20 animals had very slightly skin reactions 24 hour after the
first or second induction exposures respectively.

One animal (1/20) had a clear well defined reaction at the test site 24
hours after challenge exposure with 100%) and a very slight reaction
after challenge with 75% at 24 hours. At 48 hours there were also very
slight skin reactions from both 100% and 75% challenge.
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One animal out of the 20 test animals displayed a sensitised response
(5%), which is below the 15% threshold for classification in this test.
Additional Comments

No additional comments

Conclusion

The substance does not trigger classification as a contact sensitiser.
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Other prosulfocarb-containing formulation (A14527B)
Dermal absorption
Table 75: In vitro dermal absorption through rat skin
Study type

In vitro dermal absorption through rat skin

Flag

Key study

Test Substance

Prosulfocarb/Clodinafop-propargyl EC (A14527B) and 14C-radiolabelled
prosulfocarb

Endpoint

Absorption kinetics
Concentration

Percentage absorbed (Study findings)

800 g/L

2.52%

24 g/L

26.10%

8 g/L

25.17%

Value

Reference

Craig, S.; 2016. Prosulfocarb/Clodinafop-propargyl EC (A14527B) – The In
Vitro Percutaneous Absorption of Radiolabelled Prosulfocarb Concentrate
Formulation and Two In-Use Spray Dilutions Through Rat Skin. Charles
River Laboratories Edinburgh Ltd., Elphinstone Research Centre, Tranent,
East Lothian, EH33 2NE, United Kingdom; Study ID: 798054; Report No.:
37359. [The report was amended in 2017]

Klimisch Score

1

Amendments/Deviations

None of significance

GLP

Yes
OECD Guideline for Testing of Chemicals, Guideline 428: Skin Absorption:
In Vitro Method (2004)

Test Guideline

OECD Environmental Health and Safety Publications Series on Testing
and Assessment No. 28. Guidance Document for the Conduct of Skin
Absorption Studies (2004).
European Commission Guidance Document on Dermal Absorption –
Sanco/222/2000/Rev. 7 (2004)
Scientific Opinion on Dermal Absorption (EFSA Journal, 2012, 10(4):
2665)

Species

Rat

Strain

Han Wistar (WI(Han)

No/Sex/Group

There were 8 replicates using skin from 4 separate animals

Dose Levels

Concentrated formulation (1:1) 800 g/L; high “In-use” dilution (1:33): 24
g/L; and low “In-use” dilution (1:100) 8 g/L

Exposure Type

In vitro using flow-through diffusion chambers
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The most relevant rows from Table 1 of the report provide the information
summarising all data relevant to the three test concentration and are set
out below.

Test
Preparation

Concentrate
(800g/L)

Spray dilution
1

Spray dilution
2

(24g/L)

(8g/L)

Distribution

% of dose

% of dose

% of dose

Donor Wash
Chamber

1.23

0.17

0.27

Tape strips 1-2

0.18

0.88

0.26

Tape strips 320

0.81

3.54

1.88

Unexposed
Skin

11.46

0.12

1.31

Exposed Skin

5.77

7.57

10.60

Receptor fluid

2.04

24.85

24.29

Receptor
Chamber
Wash

0.48

1.25

0.88

Mass Balance

99.61

96.04

99.00

Study Summary
The study author’s conclusion on the percentage absorbed was the sum of
the detected material in the receptor fluid and the receptor chamber wash
based on the OECD approach which gave the following findings.

Concentrate The percentage absorption is the receptor fluid content plus
the receptor chamber wash = 2.04 + 0.48 = 2.52%
Spray dilution 1:33: The percentage absorption is the receptor fluid content
plus the receptor chamber wash = 24.85 + 1.25 = 26.10%
Spray dilution 1:100: The percentage absorption is the receptor fluid
content plus the receptor chamber wash = 24.29 + 0.88 = 25.17%

The applicant took a more conservative approach and considered that the
exposed and unexposed skin and the tapes strips 1-2 should be added to
the absorbable dose. To quote: “Results include skin, stratum corneum
strips 1 and 2, exposed and unexposed skin, receptor wash and receptor
fluid.”

Therefore the applicants conclusions were:
Concentrate: 19.98% [but based on the above figures this should be
19.93%]
2.04 + 0.48 + 5.77 + 11.46 + 0.18 = 19.93%
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Spray dilution (1:33): 34.67%
24.85 + 1.25 + 7.57 + 0.12 + 0.88 = 34.67%

Spray dilution (1:100):
24.29 + 0.88 + 10.60 + 1.31 + 0.26 = 37.34%

Additional Comments

The EPA consider that the first two tap strips should be excluded as
stratum corneum represents non absorbable material, while the
subsequent tape strips (3 -20) should be considered absorbable. This is
consistent with the EFSA Dermal Guidance (2017). (The differences are
set out in Table 33 in Appendix G.)

Conclusion

The study report conclusions are not directly useable as the study report
follows the OECD guidance.
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Table 76: In vitro dermal absorption through human skin
Study type

In vitro dermal absorption through human skin

Flag

Key study

Test Substance

Prosulfocarb/Clodinafop-propargyl EC (A14527B) and 14C-radiolabelled
prosulfocarb

Endpoint

Absorption kinetics
Concentration

Human Skin

800 g/L

0.27%

24 g/L

5.86%

8 g/L

9.72%

Value

Reference

Craig S.; 2016. Prosulfocarb/Clodinafop-propargyl EC (A14527B) – The In
Vitro Percutaneous Absorption of Radiolabelled Prosulfocarb Concentrate
Formulation and Radiolabelled Clodinafop-propargyl in Concentrate
Formulation and Two In-Use Spray Dilutions Through Human Skin.
Charles River Laboratories Edinburgh Ltd., Elphinstone Research Centre,
Tranent, East Lothian, EH33 2NE, United Kingdom; Study ID: 798049;
Report No.: 37358. [The report was amended in 2017]

Klimisch Score

1

Amendments/Deviations

None of significance

GLP

Yes
OECD Guideline for Testing of Chemicals, Guideline 428: Skin Absorption:
In Vitro Method
OECD Environmental Health and Safety Publications Series on Testing
and Assessment No. 28. Guidance Document for the Conduct of Skin
Absorption Studies.

Test Guideline

European Commission Guidance Document on Dermal Absorption –
Sanco/222/2000/Rev. 7
Scientific Opinion on Dermal Absorption (EFSA Journal, 2012, 10(4):
2665)
EPA OCSPP Guideline No. 870.7600

Species

Human

Strain

N/A

No/Sex/Group

8 duplicates from 4 different donors

Dose Levels

Concentrated active (1:1): 800 g/L; high “In-use” dilution (1:33) 24 g/L; and
low “In-use” dilution (1:100): 8 g/L

Exposure Type

In vitro using flow-through diffusion chambers

Study Summary

The study provided absorption value for both prosulfocarb and clodinofoppropargyl, but on the former data are document here.
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The most relevant rows from Table 1 of the report provide the information
summarising all data relevant to the three test concentration and are set
out below.

Test
Preparation

Concentrate
(800g/L)

Spray dilution
1

Spray dilution
2

(24g/L)

(8g/L)

Distribution

% of dose

% of dose

% of dose

Donor Wash
Chamber

1.23

0.17

0.27

Tape strips 1-2

0.07

1.62

1.37

Tape strips 320

0.19

4.49

6.30

Unexposed
Skin

0.01

0.51

0.22

Exposed Skin

0.17

3.55

10.48

Receptor fluid

0.25

5.51

8.78

Receptor
Chamber
Wash

0.01

0.35

0.94

Mass Balance

98.16

99.52

101.27

Findings in the study report for prosulfocarb were based on the receptor
fluid and the receptor chamber washings (as for the in vitro rat study)
based on the OECD approach which gave the following results:

Concentrate 800g/L (1:1) 0.27% [A rounding discrepancy is likely.]
Spray Dilution 1 (24g/L): 5.86%
Spray Dilution 2 (8g/L): 9.72%

The applicant took a more conservative approach and considered that the
exposed and unexposed skin and the tapes strips 1-2 should be added to
the absorbable dose. To quote: “Results include skin, stratum corneum
strips 1 and 2, exposed and unexposed skin, receptor wash and receptor
fluid.”

Therefore the applicants conclusions were:
Concentrate: 19.98% [but based on the above figures this should be
19.93%]
0.25 + 0.01 + 0.17 + 0.01 + 0.07 = 0.51%

Spray dilution (1:33): 34.67%
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5.51 + 0.35 + 3.55 + 0.51 + 1.62 = 11.54%

Spray dilution (1:100):
8.78 + 0.94 + 10.48 + 0.22 + 1.37 = 21.79%

Additional Comments

The EPA consider that the first two tap strips should be excluded as
stratum corneum represents non absorbable material, while the
subsequent tape strips (3 -20) should be considered absorbable. This is
consistent with the EFSA Dermal Guidance (2017). The differences are set
out in Table 33 in Appendix G.

Conclusion

The study report conclusions are not directly useable as the study report
follows the OECD guidance.
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Table 77: In vivo dermal absorption through rat skin
Study type

In vivo dermal absorption through rat skin

Flag

Key study

Test Substance

Prosulfocarb/Clodinafop-propargyl EC (A14527B) and 14C-radiolabelled
prosulfocarb

Endpoint

Absorption kinetics

Value

A maximum of 20%, 18% and 24% of the applied dose was absorbed 120
hours post-dose for the concentrate, 1:33 and 1:100 dilutions respectively.

Reference

2016. Prosulfocarb/Clodinafop-propargyl
EC (A14527B) The In-Vivo Rat Skin Penetration of Radiolabelled
Prosulfocarb in Concentrate Formulation and Two In-Use Dilutions in the
Rat

Klimisch Score

1

Amendments/Deviations

None of significance

GLP

Yes
OECD Guideline for Testing of Chemicals, Guideline 427: Skin Absorption:
In Vivo Method
OECD Environmental Health and Safety Publications Series on Testing
and Assessment No. 28. Guidance Document for the Conduct of Skin
Absorption Studies.

Test Guideline

OECD guidance notes on dermal absorption, OECD series on testing and
assessment n°156; [ENV/JM/MONO(2011)36]
Scientific Opinion on Dermal Absorption (EFSA Journal, 2012, 10(4):
2665)
EPA OCSPP Guideline No. 870.7600 Dermal Penetration

Species

Rat

Strain

Han-Wistar

No/Sex/Group

48; 4M / 4 different harvest times (6, 24, 72,and 120h), 3 concentration
levels

Dose Levels

Concentrated active: 800 g/L; high “In-use” dilution (1:33) 24 g/L; and low
“In-use” dilution (1:100) 8 g/L

Exposure Type

Dermal application for 6 hours contact time
A summary of the relevant tables from the report is provided below. (The
results for Spray Dilution 1 (1:33) have not been included).

Study Summary
Concentrated Test Item (800 g/L)
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Time of Experiment

6h

24 h

72 h

120 h

(A) Total
Unabsorbed (%)

86.91 ±
5.59

85.49 ±
3.62

74.30 ±
5.71

64.56 ±
18.18

(B) Potentially
Absorbable (%)

4.97 ±
3.63

1.59 ±
1.18

0.99±
0.66

0.17 ±
0.10

(C) Total Absorbed
(%)

5.78 ±
2.76

4.69 ±
1.82

17.99 ±
5.12

20.06 ±
5.69

Total recovery (%)

97.65 ±
6.04

91.90 ±
0.85

100.53 ±
0.60

100.81 ±
0.39

Spray Dilution 2 (1:100) (8 g/L)
Time of Experiment

8h

24 h

72 h

120 h

(A) Total
Unabsorbed (%)

74.69 ±
1.42

85.81 ±
8.00

73.09 ±
4.27

71.31 ±
8.65

(B) Potentially
Absorbable (%)

8.80 ±
2.35

1.61 ±
0.34

1.18 ±
0.41

1.10 ±
0.64

(C) Total Absorbed
(%)

10.61 ±
2.00

18.47 ±
2.41

21.26 ±
5.16

24.27 ±
6.74

Total recovery (%)

94.10 ±
2.69

105.89 ±
7.40

95.52 ±
4.08

96.68 ±
5.15

A: Total unabsorbed includes tape strips 1 and 2 and Hair clippings
B: Includes application skin site and tapes strips 3 – 20
C: Includes urine, faeces, cage wash, GI Tract and contents, Tissues and
Carcass.

Conclusion of the study authors

Following the exposure of rat skin to prosulfocarb (A14527B) for 6 hours a
maximum of 20%, 18% and 24% of the applied dose was absorbed by 120
hours post-dose for the formulation, 1:33 and 1:100 aqueous dilutions
respectively.

The absorbed dose was represented by the sum of urine, faeces, cage
wash, GI tract and contents, tissues and carcass.
The potentially absorbable dose was the application site skin and the tape
strips 3 – 20. Thus the proportion of dose absorbed was the total absorbed
plus the total absorbable.
The study author’s estimates based on Tables 2 – 4 of the report at 120
hours should be:
Concentrate 1:1 (800g/L): 20.06 + 0.17 = 20.23%
Spray dilution 1:33 (24g/L): 14.18 + 0.94 = 15.12%.
Spray dilution 1:100 (8g/L): 24.27 + 1.10 = 25.37%.
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The value for the concentrate appears to have rounded down to 20%, but
reason for the discrepancies for the other values is unclear.
EPA approach
The EPA considered these data used the EFSA Dermal Absorption
Guidance (EFSA 2017).
Clearly the absorption of the prosulfocarb was well below 75% and use of
the absorption value at 24 hours will be precautionary. The EPA notes the
recommendation to exclude tape strips 1 and 2 representing the stratum
corneum so used the data from the they study and added the total
absorbed and the potentially absorbable fraction (which adds the
application site skin and tape strips 3 – 20).

The EPA conclusion was therefore:
Concentrate 1:1 (800g/L): 4.69 + 1.59 = 6.28%
Spray dilution 1:33 (24g/L): 17.12 + 2.92 = 20.40%.
Spray dilution 1:100 (8g/L): 18.47 + 1.61 = 20.08%.

Additional Comments

The applicant used the values from the 24 hour estimates, but used the tap
strip 1 and 2 which the study authors included in the total unabsorbed. The
applicant did not consider that skin site material of and tape strips 3 – 20
within the absorbable fraction.

Conclusion

The study report conclusions are not directly useable as the study report
follows the OECD guidance.
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Environmental fate - studies reviewed at EU level
Several studies on the environmental fate of prosulfocarb have been reviewed. These studies are
used to describe how the active will move through the environment. Data from the studies have been
used to parameterise the models used to determine exposure in the risk assessment conducted for
Boxer Gold. Data from the studies have been used in relevant areas of the risk assessment. In this
case, the EPA has reviewed the studies and the summaries of these studies provided as part of the
European review of prosulfocarb. Where the EPA accepted and agreed with the conclusions of the
european regulators these studies have not been further summarized in this section as the study
summaries are contained in the European Draft Assessment Report (DAR). The EPA has only
provided short summaries of the studies when there was benefit in providing additional comments.

MAY 2020
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Soil
Adsorption/desorption
Table 78: Adsorption desorption in soil: key study summary
Adsorption desorption in soil

Study type
Key Study

Flag
Prosulfocarb

Test Substance
Koc adsorption

Endpoint
2339 (sand), 1372 (silt loam), 1367 (clay-clay loam)

Value
Reference

Study Summary

Conclusion

MAY 2020

Ellgehausen, E. (1986). Soil adsorption / desorption of 14C-SC-0574. RCC
Project 056744
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.8 Environmental Fate and Behaviour (2005) has been accepted
by the EPA Staff.
Koc for the risk assessment is determined to be 1367 (clay-clay loam),
prosulfocarb mobility is classified as being low (McCall classification scheme)
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Table 79: Adsorption desorption in soil: key study summary
Adsorption desorption in soil

Study type
Key Study

Flag
Prosulfocarb

Test Substance
Kfoc adsorption

Endpoint
Value

712 (sandy loam), 1469 (silt loam), 1551 (loam), 1743 (sandy clay loam), 2760
(loamy sand)

Reference

Indergand, P. Nicollier, G. (2004). Prosulfocarb: Adsorption / Desorption of
[Phenyl-U-14C]-labelled Prosulfocarb in various soils. Study number T00166705
1

Klimisch Score
None that affects the results of the study

Amendments/Deviations
yes

GLP
OECD 106

Test Guideline/s
0.01, 0.05, 0.1, 0.5, 1.0 µg/mL

Dose Levels
Yes, HPLC

Analytical
measurements
The adsorption and desorption of prosulfocarb was studied with five different
soil type at 19.4 ±0.1 oC using batch equilibrium method. Four soil types in
Europe and one in Japan were used in the study. The characteristics of the
soil types are as follows:
parameter

Study Summary

MAY 2020

UK

Switzerland

Germany

Switzerland

Japan

18 acres

Vetroz

Borstel

Evouettes

Gunma

Soil type

Sandy
clay loam

Loam

Loamy
sand

Silt loam

Sandy
loam

pH
(0.01 M
CaCl2)

5.6

7.34

5.14

7.22

5.4

%OC

3.25

3.49

1.00

2.55

3.8
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CEC
[meq /
100g]

Not
performed

20.81

7.22

14.49

13.7

%clay

23.56

21.33

7.56

13.82

18.0

%silt

26.14

46.27

17.89

51.46

16.0

%sand

50.29

32.50

74.85

34.72

66.0

Based on the result of the pre-test the main test was performed at five
different applications concentrations (0.01 to 1.0 µg/mL by using the indirect
method and a soil to solution ratio of 1.2 to 4.5 g soil to about 100 mL aqueous
phase. Samples were submitted to adsorption and desorption for 24 hours
each.
Samples submitted to adsorption/desorption
The recovery of radioactivity of all samples ranged from 95.6% (18 Acres) to
104.2% (Vetroz).
The mean amount of RA found in the aqueous phase after adsorption ranged
from 38.2% to 51.3% for Borstel and Evouettes soil, respectively. Release of
test substance by desorption step 1 ranged from 18.8% (Borstel) and 21.7%
(Vetroz). By desorption step 2 further RA in the form of prosulfocarb was
released ranging from 9.3% (18 Acres) to 12.3% (Vetroz). Considerable
amounts still remained adsorbed onto the soils, i.e. 14.9% (18 Acres) and
29.5% (Borstel).
Samples submitted to adsorption and extraction
The recovery of RA of all samples (highest test concentration) ranged from
94.4% (18 Acres) to 105.9% (Vertroz). The RA found in the aqueous phase
ranged from 42.8% (Borstel) to 58.5% (Gunma). Extractables ranged from
39.4% (18 Acres) to 56.4% (Vertoz) of RA applied. Non extractable RA was
found to be low for all soils ranging from 0.7% (18 Acres) to 0.9% (Gunma and
Borstel).
HPLC analysis of the aqueous phase after adsorption and desorption and of
extractables of soils showed no other RA than 14C-prosulfocarb.

The adsorption/desorption constants (Freundlich) and correlation coefficients
of prosulfocarb in the different soils are presented below.
parameter

UK

Switzerland

Germany

Switzerland

Japan

18
Acres

Vetroz

Borstel

Evouettes

Gunma

Sandy
clay
loam

Loam

Loamy
sand

Silt loam

Sandy
loam

K

56.7

54.1

27.6

37.5

27.0

1/n

0.918

0.901

0.916

0.890

0.877

R2

0.9981

0.993

0.9981

0.9987

0.9962

Soil type

Adsorption

MAY 2020
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Kfoc

1743

1551

2760

1469

712

Desorption 1
K

73.7

57.3

37.8

48.1

39.7

1/n

0.889

0.876

0.920

0.897

0.879

R2

0.9982

0.992

0.9984

0.9956

0.9953

Kfoc

2267

1642

3778

1887

1045

Desorption 2
K

99.7

46.6

54.9

61.1

47.4

1/n

0.889

0.813

0.957

0.924

0.882

R2

0.9954

0.9936

0.9930

0.9935

0.9891

Kfoc

3067

1336

5487

2395

1247

The EPA calculated Kd and Koc based on the data in the report.

Comments

Location

Type

Kd

Koc

UK 18 Acres

Sandy clay
loam

71

2179

Switzerland

Loam

72

2053

Germany Borstel

Loamy sand

35

3507

Switzerland

Silt loam

49

1934

Sandy loam

38

995

Vetroz

Evouettes
Japan
Gunma

Conclusion

MAY 2020

Koc adsorption for the risk assessment is determined to be 995 (sandy loam),
prosulfocarb mobility is classified as being low (McCall classification scheme)
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Biodegradation
Table 80: Aerobic metabolism in soil: key study summary
Aerobic metabolism in soil

Study type
Key study

Flag
Prosulfocarb

Test Substance
DT50

Endpoint
6.3, 6.7 and 9.3 days

Value
Reference

Study Summary

Phaff, R. (2004). Prosulfocarb: rate of degradation of prosulfocarb in three
soils incubated under aerobic conditions. RCC Study No 854124
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.8 Environmental Fate and Behaviour (2005) has been accepted
by the EPA Staff with the following exceptions described in the comments
below.

Comments

The EPA staff considers it should be noted that metabolites and total AR were
not evaluated during the study.

Conclusion

DT50 is 6.3, 6.7 and 9.3 days in soil and therefore the substance is considered
not persistent

MAY 2020
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Table 81: Aerobic metabolism in soil: disregarded study summary
Aerobic metabolism in soil

Study type
Disregarded

Flag
Prosulfocarb

Test Substance
DT50

Endpoint
Not determined

Value
McGahen, L. L. (1987). SC-0574 Aerobic Soil Metabolism Study. PMS 175

Reference

Study Summary

Comments

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.8 Environmental Fate and Behaviour (2005) has been accepted
by the EPA Staff however the staff considered the study to be of unacceptable
quality.
Due to loss of the radiolabel in the acetone extracts in the first study the first 3
months were repeated. However, different results were obtained when the
study was repeated (e.g. difference in lag phase, CO2 production). Only an
estimated DT50 could be provided. The other studies are considered to have
provided DT50 values with a higher reliability and therefore the results from the
other study will be used for the risk assessment.
Study disregarded

Conclusion

MAY 2020
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Table 82: Anaerobic metabolism in soil: key study summary
Anaerobic metabolism in soil

Study type
Key study

Flag
Prosulfocarb

Test Substance
DT50

Endpoint
96 days

Value
McGahen, L. L. (1987). SC-0574 Anaerobic Soil Metabolism Study. PMS 188

Reference

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.8 Environmental Fate and Behaviour (2005) has been accepted
by the EPA Staff.

Comments

The EPA staff considers the results indicative because of the quality of the
study.

Conclusion

DT50 is 96 days (indicative only) in soil and therefore the substance is
considered persistent

MAY 2020
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Table 83: Field dissipation in soil: key study summary
Field dissipation study

Study type
Key study

Flag
Prosulfocarb

Test Substance
DT50

Endpoint
10-13 days

Value
Reference

Study Summary

Jones, S.D. (1992). Prosulfocarb: Field soil dissipation in trials carried out in
Germany During 1990. SGA /68
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.8 Environmental Fate and Behaviour (2005) has been accepted
by the EPA Staff.

Comments

The author reports different DT50 values than reported in DAR, this has no
impact since the DT50 were recalculated by the member state (SFO seems not
to be normalised). The recalculated DT50 is accepted by the NZ EPA staff. No
substance found below 10cm, no metabolite found below 10cm.

Conclusion

DT50 is 9.9, 10, 11, 13 days in soil and therefore the substance is considered
not to be persistent

MAY 2020
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Aquatic environment
Biodegradation
Table 84: Ready Biodegradability: key study summary
Ready Biodegradability

Study type
Key Study

Flag
Prosulfocarb

Test Substance
Ready biodegradability

Endpoint
Not readily biodegradable

Value
Reference

Study Summary

Comments

Magor, S.E. (1999). Prosulfocarb: Determination of biodegradability (CO 2
evolution test) Report No. BL6703/B
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.8 Environmental Fate and Behaviour (2005) has been accepted
by the EPA Staff.
The test is performed according to ISO guidelines since at that time the
respective OECD guideline did not exist. Currently there is an OECD guideline
for the respective test (OECD 310, CO2 headspace test). The study is
performed according to the guideline with the exception that 3 instead of 5
replicates were analysed at the end of the test. Furthermore, no toxicity control
has been included which could indicate if the substance is not degraded due
to toxic effects of the substance. It was concluded by the EPA staff that this
does not impact the results.
Not readily biodegradable

Conclusion

MAY 2020
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Table 85: Aerobic aquatic degradation: key study summary
Aerobic mineralisation in surface water

Study type
Key study

Flag
Prosulfocarb

Test Substance
DT50

Endpoint
17 and 72 days

Value
Reference

Wicksted H (2015) Prosulfocarb-Aerobic mineralisation of 14C-prosulfocarb in
surface water, report 36290, study 812405
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD 309

Test Guideline/s
10 and 50 μg/L

Dose Levels
LSC, HPLC and TLC

Analytical
measurements
The extent of mineralisation and the rate and route of degradation of [14C]prosulfocarb was investigated in Calwich Abbey surface water at nominal
rates of 10 and 50 μg/L under aerobic conditions and maintained in dark
conditions at ca 20oC for up to 63 days. The pH of the water is 7.76 (low rate)
and 7.58 (high rate). Oxygen concentration for the low rate at the start of the
test was 85% and at the end 47%. For the high rate the concentrations were
55% and 49% respectively. Dissolved organic carbon was 4.55 mg/L for the
low rate and 9.98 mg/L for the high rate.

Study Summary

MAY 2020

Volatile radioactivity was continuously flushed from the vessels and collected
in polyurethane bungs and NaOH traps. For each test system, duplicate
samples were taken for analysis at eight intervals. Sterilised test systems were
also treated with prosulfocarb at the low and high application rates. Duplicate
samples were taken for analysis at 60 days (low treatment concentration) and
61 days (high treatment concentration). At each sampling time, the quantity of
radioactivity in the water, polyurethane bungs and NaOH traps was
determined by liquid scintillation counting (LSC). A mass balance was
determined for each sample. Separate reference control samples (treated with
[14C]-sodium benzoate at 10 μg/L) of surface water were prepared and
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incubated alongside the test samples to determine whether a viable microbial
population was present in the test system. Blank control samples were
similarly incubated to allow water quality measurements at each sampling
interval.
The mean mass balances for low and high treatment concentration samples
were 94.0% and 94.3% AR, respectively. Analysis of reference control
samples demonstrated that the surface water had a viable microbial
population.
For the low treatment concentration, three samples had a mass balance <90%
(range 84.5% - 89.5% AR), although no declining trend was observed.
For the high treatment concentration, five replicates had a mass balance
<90% (range for four 82.5% to 89.8% AR), again with no declining trend. In
the case of one replicate, the mass balance was 75.4% AR and this low
recovery is considered to be attributable to loss of 14CO2 caused by failure of
the trapping equipment (the mass balance of the remaining replicate sample
was 101.8% AR) and therefore this replicate was not included in any further
calculations. This was deemed to have no effect on the overall outcomes of
the study. The mass balances for the sterilised incubation groups were
106.6% and 104.1% AR for the low and high treatment concentration samples,
respectively.
Significant volatilisation of radioactivity was observed, however biodegradation
of the test compound which did not volatilise was also observed. At the low
treatment concentration, a maximum of 37.0% AR (at 60 DAT) was recovered
from the polyurethane bungs, whilst up to 11.8% AR was evolved as 14CO2
and trapped in the NaOH traps (at 60 DAT). At the high treatment
concentration, a maximum of 28.9% AR (at 30 DAT) was recovered from the
polyurethane bungs, whilst up to 48.8% AR was evolved as 14CO2 and trapped
in the NaOH traps (at 63 DAT).
Volatilisation was also significant in the sterilised samples, with a maximum of
54.1% AR and 63.4% AR being recovered from the polyurethane bungs of the
low and high treatment concentrations, respectively. At both test
concentrations, mineralisation to 14CO2 was very low (≤ 4.0% AR).
For the low treatment concentration, levels of prosulfocarb in the combined
surface water and apparatus wash samples decreased from 102.9% AR at 0
DAT to 36.4% AR at 60 DAT. A radioactive component was detected which
co-chromatographed with R331405 (prosulfocarb sulphoxide). R331405
reached a maximum of 8.7% AR at 14 DAT and thereafter declined to 1.9%
AR at 60 DAT.
A further component was detected at a retention time of 2 minutes which
reached a maximum of 7.2% AR at 60 DAT. Due to the low levels of
radioactivity, no further analysis was carried on this component in the low rate
samples. This component was investigated further in the high rate samples.
Prosulfocarb was the only component detected in the polyurethane bung
extracts. Levels of prosulfocarb in the total system (calculated as the sum of
values in the surface water, flask wash and bung extracts), therefore,
decreased from 102.9% AR at 0 DAT to 73.3% AR at 60 DAT.
For the high treatment concentration, levels of prosulfocarb in the combined
surface water and apparatus wash samples decreased from 97.9% AR at 0

MAY 2020
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DAT to 1.2% AR at 63 DAT. R331405 reached a maximum of 5.6% AR at 14
DAT and decreased to 3.7% AR at 63 DAT.
A further component which eluted at 17 minutes, accounted for 10.9% AR at
63 DAT but was not observed at earlier sampling times or in the low treatment
concentration samples. This metabolite was identified as R245699 (IUPAC
name 2-(dipropylcarbamoyl-sulfanyl acetic acid) by LC-MS and confirmed by
normal phase TLC co-chromatography.
Also, several minor metabolites were detected.
Again, prosulfocarb was the only component detected in the polyurethane
bung extracts. Levels of prosulfocarb in the total system, therefore, decreased
from 97.9% AR at 0 DAT to 13.6% AR at 63 DAT.
For the low treatment concentration sterilised samples, the mean level of
parent compound in the combined surface water, apparatus wash and
polyurethane bung extracts was 99.8% at 60 DAT. R331405 accounted for
2.8% AR. A single unidentified component was detected and accounted for a
mean of 2.4% AR.
For the high treatment concentration sterilised samples, the mean level of
parent compound in the combined surface water, apparatus wash and
polyurethane bung extracts was 100.1% AR at 61 DAT.
To allow a comparison of the degradation of [14C]-sodium benzoate in the
separate batches of surface water used for the low and high treatment
concentrations of prosulfocarb, a concentration of [14C]-sodium benzoate of 10
μg/L was selected for both reference control experiments.
Significant degradation of [14C]-sodium benzoate to [14C]-carbon dioxide was
observed at the low treatment concentration (14CO2 accounted for a mean of
91.3% AR at 60 DAT) indicating that a viable microbial population was
established.
In the high treatment concentration experiment, 14CO2 accounted for 83.7% AR
at 61 DAT in reference control replicate A indicating that a viable microbial
population was established. Replicate B had a mass balance <90% AR. It is
postulated that the low mass balance was caused by failure of the trapping
equipment, resulting in a loss of 14CO2. This sample was excluded from all
further calculations.
The dissipation/degradation rates of prosulfocarb were estimated using CAKE
software by fitting single first-order kinetics (SFO) to the data.
The rate of biodegradation (DegT50) of prosulfocarb, after correction for the
observed volatilisation, in surface water was 72 and 17 days for the low and
high treatment concentration incubations, respectively.
Prosulfocarb was stable in the sterilised samples and accounted for 99.8% (60
DAT) and 100.1% AR (63 DAT) at the low and high treatment concentrations,
respectively.

Comments

Dissolved organic carbon was substantially higher at the high rate indicating
more micro-organisms in the water. This might explain (partially) the difference
between the high and low rate.
DT50 is 17 days (high concentration) and 72 days (low concentration)

Conclusion

MAY 2020

Major metabolite R245699 (max 10.9%)
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Table 86: Aerobic aquatic metabolism: key study summary
Aerobic aquatic metabolism study

Study type
Key Study

Flag
Prosulfocarb

Test Substance
DT50

Endpoint
381 and 147 days

Value
Reference

Study Summary

Millais, A.J. (2000). Prosulfocarb degradability and fate in water/sediment
system. Report No. ZCA043/002329
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.8 Environmental Fate and Behaviour (2005) has been accepted
by the EPA Staff with the following exceptions described in the comments
below.

Comments

In the DAR the DT50 has been recalculated based on SFO-kinetics. This has
been done because the model used by EFSA requires this type of input. The
NZ EPA model does not require the DT50 to be calculated the SFO-kinetic and
since the (visual) fit of the data to the bi-phasic model presented in the report
is acceptable the NZ EPA decided to use the value described in the original
report.

Conclusion

DT50 is 381 and 147 days indicating that the substance is highly persistent in
the aquatic environment

MAY 2020

Page 151 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

Bioaccumulation
Table 87: Bioconcentration in fish: key study summary
Bioconcentration in fish

Study type
Key study

Flag
Prosulfocarb

Test Substance
BCFsteady state (whole fish)

Endpoint
710

Value

Reference

Study Summary

1990). Uptake, depuration and bioconcentration of 14CProsulfocarb by Rainbow Trout (Oncorhynchus mykiss).

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.8 Environmental Fate and Behaviour (2005) has been accepted
by the EPA Staff with the following exceptions described in the comments
below.

Comments

The EPA staff determined that the use of the modelled BCF was preferred
over the empirical value. It should be noted that the results are not corrected
for lipid content or growth, a correction recommended by the current guideline
(OECD 305, 2012). Since the active ingredient has a relatively high Kow (log
kow >3) the lipid content could have significantly impacted the results. Three
fish were sampled however the current guideline recommends four fish to be
sampled. Mortalities of the fish during acclimatisation as well as during the test
were not reported. The test is performed in relatively cold water (10 ˚C instead
of 13-17 ˚C recommended in OECD 305) potentially decreasing the
metabolism of the fish

Conclusion

BCFsteady state (whole fish) is 710, therefore the substance is considered to be
bioaccumulative.

MAY 2020
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Environmental Fate – studies not reviewed at EU level
The applicant has provided a number of study reports related to the ecotoxicological properties of
prosulfocarb, S-metolachlor and Boxer Gold that were not reviewed in the EU assessment primarily
as another formulation was assessed in the EU and one microcosm study has been carried out after
the EU assessment.

Soil
Photolysis
Table 88: Photolysis in soil: key study summary
Photolysis in soil

Study type
Key study

Flag
Prosulfocarb

Test Substance
DT50

Endpoint
82.84 days (USA/ UK, summer sunlight)

Value

No major metabolites were identified

Reference

Tuffnail W (2014) prosulfocarb-soil photolysis of 14C prosulfocarb, report and
study number SGA /68
1

Klimisch Score
A few minor deviations that not affected the results of the study

Amendments/Deviations
Yes

GLP
Test Guideline/s

OPPTS 835.2410, SETAC Europe Procedures for assessing the
environmental fate and ecotoxicity of pesticide Section 2 Soil photolysis
4200 g ai/ha

Dose Levels
HPLC and TLC

Analytical
measurements

Study Summary

MAY 2020

The photolysis of 14C-[phenyl-U] prosulfocarb (R315574) was investigated on
dry soil surfaces. Prosulfocarb was applied, at rates equivalent to ca 4200 g
ai/ha, to thin layers (≤ 2 mm) of 18 Acres soil (UK, sandy clay loam, pH 5.4,
%OM 6.0, % OC 3.5) in individual photolysis vessels. The treated soil layers
were continuously irradiated using light from a xenon arc lamp. The emitted
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light was filtered to give a spectral distribution close to that of natural sunlight
at a mean light intensity of 59.30 W/m2. The samples were maintained at
20°±2°C and were irradiated for periods up to the equivalent of ca 33 days
summer sunlight at latitudes 30-50°N.
In each test, duplicate samples were taken for analysis up to 6 intervals during
irradiation. ‘Dark control’ samples were also prepared and maintained at ca
20±2°C. Dark control samples were taken for analysis at intervals equivalent
to that of the irradiation test.
The mass balance for the control samples was consistent between 98.18 –
105.32 %, throughout the incubation period. For the irradiated samples
recoveries were between 85.52 - 103.95 %. The mean mass balance from the
irradiated samples was 94.17 % (range 85.52 - 103.95 %) and from the dark
controls was 101.33 % (range 98.18 – 105.32 %).
In this study, prosulfocarb was essentially stable throughout the time-course of
the experiment with no major degradates being observed in either irradiated or
dark control samples. The largest degradate reached a maximum of 3.55 %
applied radioactivity in irradiated samples after 3 days. This degradate was
tentatively identified as benzaldehyde by co-chromatography (HPLC). A
number of other minor discrete degradates were also observed, none
exceeding 2.30 % of applied radioactivity.
Carbon dioxide was a minor product of photolysis in the irradiated samples
reaching a maximum 2.30 % of the applied dose by the end of the irradiation
period (14 days). Unextracted residues increased slightly during the
incubation, reaching a maximum of 2.53 % of applied radioactivity by the end
of the incubation period (14 days).
Prosulfocarb degraded relatively slowly under irradiated conditions with almost
no degradation in the dark controls indicating that the degradation in irradiated
samples was due to photodegradation only. The DegT50 and DegT90 values
were calculated using simple first-order kinetics (SFO):
Irradiated dry soil: DT50 = 35.1 days, DT90= 117 days
Dark control: DT50 = 472 days, DT90= 1570 days
Photolysis of prosulfocarb was relatively slow with a half-life (DegT50) of
82.84 equivalent summer sunlight days (UK/US). No significant degradation
products represented >4 % applied radioactivity, including trapped
radiolabelled volatiles. Degradation in the dark controls was negligible over the
incubation period.
None

Comments
DT50 = 82.84 days (USA/ UK)

Conclusion

MAY 2020

No major metabolites were identified
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Biodegradation
Table 89: Aerobic degradation in soil: supportive study summary
Aerobic degradation in soil

Study type
Supportive study

Flag
Prosulfocarb

Test Substance
DT50

Endpoint
34, 44, 57 days

Value
Reference

Corral E, Brands C (2008) Determination of the aerobic degradation rate of
prosulfocarb in three soils, project 487189
2, see comments

Klimisch Score
None that affected the study results

Amendments/Deviations
Yes

GLP

Test Guideline/s

EU Council Directive 91/414/EEC, Annex 1 Section 7.1.1.2.1 Rate of
degradation.
OECD 307
5.33 mg/kg soil initial (equivalent to 4 kg ai/ha)

Dose Levels
LC/MS/MS

Analytical
measurements
The degradation rate of Prosulfocarb was investigated in Speyer 2.2, Speyer
2.3 and Speyer 6S soil at 20 ± 2°c in the dark for a period of 120 days.
Prosulfocarb was applied at a concentration of 5.33 mg/kg dry soil, equivalent
to 4 kg ai/ha (assuming 5 cm depth and density of 1.5 kg/L.

Study Summary

Non labelled substance was used, therefore mass balances could not be
determined.
The characteristics of the soils are:
Speyer 2.2: loamy sand (USDA), pH (CaCl2) 5.4, %OC 2.2, max WHC 48.2%
Speyer 2.3: sandy loam (USDA), pH (CaCl2) 6.4, %OC 1.0, max WHC 34.4%
Speyer 6S: clay (USDA), pH (CaCl2) 7.2, %OC 1.8, max WHC 40.7%

MAY 2020
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Twelve jars were spiked with the test substance and four jars were treated
with the same volume of solvent (acetonitrile) for the purpose of biomass
determination at the end of the experiment.
The soil biomass was determined on untreated samples at the end of the
equilibration period prior to incubation and on samples treated with solvent
taken after conclusion of the experiment. Treated jars were removed from the
system after 0,1,4,7,14,28,63 and 120 days of incubation for analysis of
prosulfocarb. After 4 and 28 days duplicate samples were taken.
The biomass at the start and end of incubation are shown below
Soil

Start

Start

End

End

Moisture
content

µg/ g dry
soil

%OC

µg/ g dry
soil

%OC

Speyer 2.2

230.0

1.1

136.7

0.6

19.6

Speyer 2.3

164.7

1.7

59.6

0.6

14.0

Speyer 6S

328.4

1.9

314.2

1.8

16.5

%

The moisture content is equivalent to 40-41% of the WHC.
The lower biomass < 1%OC might have had a retarding effect on the
degradation rate.
The half- life of Prosulfocarb was determined to be 34 days in Speyer 2.2 soil,
44 days in Speyer 2.3 soil and 57 days in Speyer 6S soil as described by
single first order kinetics.
The biomass at the end of the study was below 1% for two soils (Speyer 2.2
and Speyer 2.3) which might have affected the degradation.

Comments

Non labelled substance was used, therefore mass balances could not be
determined.
DT50 34 days loamy sand soil, 44 days sandy loam soil and 57 days in clay
soil.

Conclusion

MAY 2020

Due to the low microbial biomass at the end of the soil the only reliable DT50 is
considered to be 57 days. However, based on the other laboratory tests as
well as the field studies this is considered an outlier and will not be included in
the evaluation of the substance.
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Table 90: Aerobic degradation in soil: key study summary
Aerobic degradation in soil

Study type
Key study

Flag
prosulfocarb

Test Substance
DT50

Endpoint
12 days

Value
Reference

Corden M, Tuffnail W (2015) Prosulfocarb-Aerobic soil metabolism of 14Cprosulfocarb, report and study no SGA/67
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
Test Guideline/s

OECD 307, OPPTS 835.4100
5.15 mg/kg soil, equivalent to 3.86 kg ai/ha

Dose Levels
HPLC, TLC

Analytical
measurements

Study Summary

The rate and route of degradation of 14C-[phenyl-U] prosulfocarb was
investigated in a single soil, Krone (silt clay loam, pH CaCl2 4.6, %OC 1.5).
14
C-labelled prosulfocarb was applied at a rate of 5.15 mg/kg dry weight of soil,
equivalent to a single field application rate of 3860 g ai/ha (assuming an
incorporation depth of 5 cm and a bulk density of 1.5g/cm3). The soil was
incubated under aerobic conditions in the laboratory and maintained at a soil
moisture of pF 2 and dark conditions at approximately 20°C for up to 120
days. Duplicate samples were taken for analysis at approximately 0, 1, 3, 5, 7,
10, 14, 21, 30, 45, 59, 90 and 120 days after treatment (DAT).
At each sampling time, samples were extracted (80% acetonitrile in water, five
times), extracts were analysed for extractable parent compound and
degradation products. Where required, further extractions with acetonitrile :
water: formic acid (80:20:1 v/v/v) under reflux conditions followed by room
temperature extraction with acetone were performed and non-extractable
residues were quantified. Selected samples of bound residues were subjected
to further characterisation by organic matter fractionation (OMF). Any volatile
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radioactivity was continuously flushed from the vessels and collected in traps.
A mass balance was determined for each sample.
The mean mass balance from all samples was 94.0%. Mass balance values in
individual replicate samples ranged from 86.4 – 104.9 % of applied
radioactivity (AR). Six samples had recoveries that were less than 90% AR,
(single replicates at 89.6%, 86.4%, 88.7, 87.3%, 89.3 and 89.3 at 1, 7, 10, 14,
21 and 59 DAT respectively). These slightly lower recoveries were attributed
to the efficiency of trapping of volatile carbon dioxide.
The amount of extractable radioactivity decreased with time from 94.2 –
97.9% applied radioactivity (AR) at 0 DAT to 6.0 - 6.5% by 120 DAT.
The amount of prosulfocarb extracted from the soil decreased over time,
decreasing from 94.0% AR (mean) at 0 DAT to 8.9% AR (mean) by 30 DAT
and 2.6% AR (mean) by 120 DAT. The rate of degradation in Krone soil was
estimated using single first order kinetics. The calculated degradation DT50 is
12 days, DT90 is 40 days (χ2 =10.4, R2 =0.9512).
The major soil degradate of prosulfocarb was found to be carbon dioxide
which reached a maximum of 72.5% AR (mean) after 120 days.
A minor component, identified as prosulfocarb sulfoxide (R331405), was also
detected, which reached a maximum of 2.5% AR (mean) at 10 DAT and then
decreased to 0.4% AR (mean) by 120 DAT.
Non-extractable residues (bound residues) increased up to 23.1% AR (mean)
at 21 DAT, remained at similar levels to 45 DAT then decreased slowly to
19.2% AR (mean) at 120 DAT. Organic matter fractionation (OMF) of the
bound residues in selected samples demonstrated 14C was associated with the
fulvic acid fraction (up to 9.6% AR), the humic acid fraction (up to 9.7% AR)
and humin fraction (up to 10.7% AR).
None

Comments
DT50 = 12 days.

Conclusion
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No major metabolites identified
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Bioaccumulation
Table 91: Bioaccumulation in earthworm: key study summary
Bioaccumulation in earthworm

Study type
Key study

Flag
Prosulfocarb 800 EC

Test Substance
BCFk

Endpoint
1.39

Value
Reference

Sacker, D. (2008). The Bioaccumulation potential of Prosulfocarb in
Earthworm (Eisenia foetida foetida). Chemex Ref: ENV8333/040822
1

Klimisch Score
Amendments/Deviations

NA, no specific guideline available
yes

GLP
Test Guideline/s

Based on OECD 207, 222, 305, and proposed guideline Bioaccumulation in
sediment-dwelling Benthic Oligochaetes- December 2007
0.75 mg/ kg and 7.5 mg/kg dry weight sediment

Dose Levels
Yes, HPLC/UV

Analytical
measurements
Validity criteria met

NA, no specific guideline available
The bioconcentration potential of prosulfocarb in earthworm (Eisenia foetida
foetida) has been investigated and the objective was to determine the steady
state bioconcentration factor, uptake and depuration rate constants and the
kinetic concentration factor.

Study Summary

Five earthworms were kept in artificial soil and fed weekly using dried horse
manure. The average weight of the earthworms at the start of the test was 194
mg. Prosulfocarb was applied at dose rates 0.75 mg/ kg and 7.5 mg/kg dry
weight sediment. Sampling of sediment and earthworms were taken on days
1,2,4/5, 7,10 and 14 of uptake and depuration phase.
There was no abnormal behaviour observed in either test concentration or the
control. Prosulfocarb had no significant effect on the feeding behaviour. No
mortalities were observed.
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The concentration of prosulfocarb in sediments was as follows:
Uptake phase (geomean, mg ai/kg)
day

1

2

4

7

10

14

control

0.00

0.00

0.00

0.00

0.00

0.00

0.75
mg/kg

0.46

0.52

0.34

0.30

0.27

0.26

7.5
mg/kg

5.33

4.79

4.13

4.18

4.17

4.17

Depuration phase
day

1

2

control

0.00

0.00

0.75
mg/kg

0.00

0.00

7.5
mg/kg

0.00

0.00

Concentration of prosulfocarb in earthworm tissue
Uptake phase (µg/g)
day

1

2

4

7

10

14

control

0.00

0.00

0.00

0.00

0.00

0.00

0.75
mg/kg

0.00

0.00

0.00

0.12

0.00

0.00

7.5
mg/kg

2.03

7.34

4.28

5.89

4.39

0.97

Depuration phase (µg/g)
day

1

2

control

0.00

0.00

0.75
mg/kg

0.00

0.00

7.5
mg/kg

0.07

0.00

The steady state BCF was calculated to be 1.26, uptake rate constant K 1 in
the high concentration is 8.60 and depuration rate constant K2 is 6.19. The
kinetic bioconcentration factor is 1.39.

Comments

All results are based on data generated in the high test concentration as the
concentration in the earthworms of the low concentration did not exceed the
limit of detection (0.01 µg/g).
Prosulfocarb has little potential for bioaccumulation in earthworms.

Conclusion
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Water
Hydrolysis
Table 92: Hydrolysis aquatic: key study summary
Hydrolysis aquatic

Study type
Key study

Flag
Prosulfocarb

Test Substance
DT50

Endpoint
Stable at pH 5, 7 and 9 and 25 and 40oC

Value
Reference

Lee, K.S. Kukla, D. (1985). Physical and chemical properties of SC-0574.
Report RCC 85-40
2, see comment

Klimisch Score
None reported

Amendments/Deviations
Trial from 1985

GLP
Pesticide Assessment Guidelines Subdivision N Environmental Fate

Test Guideline/s
4.8 mg/L, concentration at day 0

Dose Levels
Gas chromatography

Analytical
measurements

Study Summary

The hydrolysis potential of prosulfocarb was determined at 25 oC and 40 oC
and pH 5, 7 and 9. Prosulfocarb was added to the sterilised buffer solutions
and duplicate samples were collected at intervals over a 31 day period.
No significant hydrolytic degradation occurred at the tested conditions.

Comments

The report was very sketchy and referred for methods to other reports. It is
assumed that these methods were followed as the results are comparable.
Analytical recoveries were not reported.

Conclusion

MAY 2020

Prosulfocarb is considered to be hydrolytically stable at pH 5, 7 and 9 at
temperatures of 25 and 40 oC
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Photolysis
Table 93: Photolysis aquatic: key study summary
Photolysis aquatic

Study type
Key study

Flag
Prosulfocarb

Test Substance
DT50

Endpoint
30 days at 30, 40, 50 oN

Value

94 days Tokyo spring sunlight

Reference

Hand LH, Fleming EA (2005) Sterile water photolysis under laboratory
conditions. Report RJ3586B study no 04JH018
1

Klimisch Score
None that affected the study results

Amendments/Deviations
Yes

GLP

Test Guideline/s

OECD Phototransformation of chemicals in water-direct and indirect photolysis
(draft August 2000)
JMAFF 12 Nohsan no 8147 2001
0.91 µg/ mL measured

Dose Levels
Yes, LSC and further quantified by HPLC and TLC

Analytical
measurements

Study Summary

The photolysis of prosulfocarb was investigated in sterile natural water. 14Cphenyl labelled prosulfocarb was applied at a measured concentration of 0.91
µg/ mL to sterile natural water in individual sealed photolysis vessels. The
treated solutions were continuously irradiated using light from a xenon arc
lamp which emitted light filtered to give a spectral distribution close to that of
natural sunlight. The samples were maintained at 25 oC ±2 oC and were
irradiated for periods up to 50 days (equivalent to 30 days summer sunlight at
30-50oN and 100 days Tokyo spring sunlight.)
Duplicate samples were taken for analysis at 7 intervals during irradiation.
Duplicate dark control samples were prepared and maintained at ca 25 oC for
50 days. After which they were analysed.
The mass balance for irradiated samples ranged from 101.7-73.1%. By the
end of the irradiation period 28.6% of the initial RA had been lost through

MAY 2020

Page 162 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

volatilisation, despite vessels to be sealed. Irradiation of additional samples in
alternative vessels prevented this volatile loss. No significant volatile loss was
observed in the dark controls.
Reference substances were used for the characterisation of degradates. The
following degradates were identified: benzaldehyde with a maximum level of
15.2% of AR after 42 days of irradiation. Other substances were benzyl
alcohol (max. 5.3% of AR), benzoic acid (max. 1.9% of AR), and benzyl
sulphonic acid (max 3.3% of AR).
No degradation was apparent in the dark controls. After 50 days 95.5% of
prosulfocarb applied remained. This indicates that the degradation in
irradiated samples was due to photodegradation only.
Photo degradation of prosulfocarb followed first order kinetics. Significant
photodegradation of prosulfocarb was observed only 47% of the parent
compound applied remained after 50 days of continuous irradiation.
The estimated half-life was approx. 30 days of summer sunlight at latitudes of
30, 40 and 50o and 94 days Tokyo spring sunlight

Comments

Volatilisation losses were observed in the irradiation vessels due to the sealing
of the vessels. Additional samples in alternative vessels did not show these
losses. It was determined that likely no alternative metabolites were formed
and that the loss was probably predominantly benzaldehyde.
Photodegradation is a degradation route of prosulfocarb.

Conclusion

Estimated DT50 are approx. 30 days of summer sunlight at latitudes of 30, 40
and 50o and 94 days Tokyo spring sunlight.
Major metabolite benzaldehyde (>15.2%)
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The applicant provided additional information regarding volatilisation of prosulfocarb after application
on plants. Short summaries of this information is presented below.

Reference

Nicollier G, Stoll R (2008) Determination of deposition in non-target areas after
volatilisation due to application on potato plants under realistic conditions in a
wind tunnel. Report no T000351-08
A wind tunnel test system was designed to investigate the short range
transport (0 - 20 m) and dry deposition behaviour of prosulfocarb (ICI574).
Wind speed and direction are fixed and reproducible. Competing processes to
volatilisation like wash-off by rainfall or photo-degradation were excluded in
the wind tunnel test system The purpose of the trials was the determination of
the magnitude and distribution of deposition in the water containers after
volatilisation of prosulfocarb applied as a spray solution on potato plant
(growth stage 15-19, cover crop c.a. 20 %) in a specially developed wind
tunnel system (with artificial air stream) at Syngenta Crop Protection AG,
Stein, Switzerland. Boxer 800EC was applied with a rate of 5 kg product/ha
(4.0 kg ai/ha).
Distance
from
target
area [m]

Prosulfocarb
measured in
water 0.5
m2, 5 cm
deep [µg/L]

Prosulfocarb
normalised
values water
body of 1 m2,
30 cm deep
[µg/L]

Prosulfocarb
deposition
per surface
area

1

2.16

0.36

108.0

0.027

3

1.41

0.24

70.5

0.018

5

0.87

0.15

43.5

0.011

10

0.84

0.14

42.0

0.011

15

0.20

0.03

10.0

0.003

20

0.57

0.10

28.5

0.007

Study Summary

Prosulfocarb
deposition per
surface area
[% of applied]

[µg/m2]

In conclusion, it can be stated that the process of short range transport and
deposition after volatilisation is a potential entry path for non-target areas for
prosulfocarb (ICI574). The decrease of deposition is a function of distance
from the treated area.

Reference

Jensen AR, Spliid NH, Svensmark B (2007) Determination of volatilisation
(dissipation) and secondary deposition of pesticides in a field study using
passive dosimeters. International Journal of Environmental Analytical
Chemistry Vol 87, No 13-14-, 15 November -10 December 2007, 913-926

Study Summary

The volatilization and secondary deposition of the herbicides prosulfocarb and
pendimethalin were measured using passive dosimeters with Chinese
cabbage and soil as collective material. Passive dosimeters were placed in the
field before spraying and at three distances downwind after spraying. Winter
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barley (BBCH 11-12, crop cover 5-10%) was sprayed in autumn using
prosulfocarb at a rate of 1040 g /ha, pendimethalin was applied at 132 g /ha.
The volatilization of prosulfocarb and pendimethalin determined as dissipation
was 80 and 60% of the applied amount from the cabbage surface, while no
significant loss was measured from soil surfaces after 48 h. The secondary
deposition of prosulfocarb and pendimethalin 25m from the spray zone was 2
and 4% on the leaf surface as well as on the soil surface. At 5m distance, 6
and 10% of the field dose of prosulfocarb and pendimethalin could be
determined on dosimeters with leaves, and 4 and 8% of the field dose could
be determined on soil surfaces.

Reference

Carlsen S.C.K., Spliid NH, Svensmark B (2005) Drift of 10 herbicides after
tractor spray application. Secondary drift (evaporation). Chemosphere Vol 64,
787-794

Study Summary

In the present study the evaporation of 10 herbicides was investigated during
five field experiments, and the amount deposited per surface area was
quantified inside the field using simple passive dosimeters consisting of
microscope slides placed on plastic lids. On an average basis 90% of the
applied amount reached the field. The accumulated evaporation from the
microscope slides was largest during the first hours after application, and the
losses in 24 h (from 0% for tribenuron-methyl, fluroxypyr-1-methylheptylester
and phenmedipham to 80% for prosulfocarb) was similar to other studies of
losses from plant surfaces. An indication of a diurnal difference in the
evaporation was observed, probably caused by the differences in temperature
or by global radiation. The evaporation did not generally correlate to the
vapour pressure. The amounts collected at t = 0 on the passive dosimeters
were for all field experiments in the same range as the reported amounts
applied to the field, and the passive-dosimeters method was found to be a
good and reliable method for collection of sprayed pesticides.

Overall, it is considered that prosulfocarb volatilises easily form plant surfaces and does not
significantly volatilse from soil surfaces.
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Ecotoxicity – studies reviewed at EU level
Several studies on the toxicity of prosulfocarb / s-metolachlor /Boxer Gold on environmental receptors
have been reviewed. These studies are used to describe the key impacts of prosulfocarb / Smetolachlor /Boxer Gold on the environmental compartment. The data from the studies have been
used for classifying the active ingredient and in relevant areas of the risk assessment. In this case,
the EPA has reviewed the studies and the summaries of these studies provided as part of the
European review of prosulfocarb. Where the EPA has not agreed with the European review of the
ecotoxicity study or had additional comments these are described below. A summary of these studies
is provided in Table 94 to Table 124. When the EPA fully agrees with the review in the European
assessment, no summary has been made as the summary is available in the publicly available Draft
Assesment Report (DAR). References are provided where relevant in Appendix E.
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Aquatic organisms
Fish - Acute – Prosulfocarb
Table 94: Acute toxicity of prosulfocarb to fish: key study
Study type

Fish acute toxicity

Flag

Key study

Test Substance

Prosulfocarb

Endpoint

LC50

Value

0.84 mg/L

Reference

(1986). The acute toxicity of SC-0547 Technical to
rainbow trout (Salmo gairdneri).

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.

Comments

No analytical confirmation of the test concentration actual concentration might
be lower.

Conclusion

LC50 is 0.84 mg/L
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Table 95: Acute toxicity of prosulfocarb to fish: disregarded study
Study type

Fish acute toxicity

Flag

Disregarded

Test Substance

Prosulfocarb

Endpoint

LC50

Value

Considered unreliable

Reference

(1985). Acute Toxicity of SC-0574 Technical to Bluegill
Sunfish (Lepomis macrochirus).

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.

Comments

The study results are considered unreliable

Conclusion

Considered unreliable
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Table 96: Acute toxicity of prosulfocarb to fish: supportive study
Fish acute toxicity

Study type
Supportive Study

Flag
Prosulfocarb

Test Substance
LC50

Endpoint
6.4 mg/L

Value
Reference

Study Summary

Comments

(2001). Acute toxicity of prosulfocarb (tech) to rainbow trout
(Oncorhynchus mykiss) in a modified exposure study.
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff with
the following exceptions described in the comments below.
During the study the concentration has been decreased to mimic the
degradation in a field situation. The LC50 value is based on the initial
concentration while actual exposure is lower. Because of how the study is
performed the results should not be used for classification or risk assessment.
Due to uncertainty regarding the DT50 observed in the test system the
calculations of the member state to correct the LC50 were considered not
appropriate for the purpose of the assessment by the EPA staff
LC50 = 6.4 mg/L

Conclusion
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Table 97: Acute toxicity of prosulfocarb to fish: key study
Fish acute toxicity

Study type
Key Study

Flag
Prosulfocarb

Test Substance
LC50

Endpoint
2.3 mg/L

Value

Reference

Study Summary

Comments

(2001). Acute Toxicity Test of Prosulfocarb Tech. to Fathead Minnow
(Pimephales promelas) Under Flow-through conditions.

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff with
the following exceptions described in the comments below.
The study has been described correctly however, the geometric mean of 1.6
and 3.2 mg/L is 2.3 mg/L and not 2.4 mg/L as stated by the member state.
The fish used in the study are 27 mm which smaller than indicated by the
member state. However, this is still in the recommended range and does not
impact the results.
2.3 mg/L

Conclusion
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Fish - Chronic – Prosulfocarb
Table 98: Acute chronic toxicity to fish: supportive study
Fish chronic toxicity

Study type
Supportive study

Flag
Prosulfocarb

Test Substance
NOEC (21 days)

Endpoint
0.31 mg/L

Value

Reference

Study Summary

Comments

1989).Prosulfocarb:
Determination of the 21 day LC50 to rainbow trout (Salmo gairdneri).

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
This guideline has been replaced and should not be used anymore. The EPA
staff does not consider this study to be a suitable replacement for the chronic
tests since the duration of the test might be longer and the life stage and
endpoint of these tests are likely to be more sensitive to the substance (OECD
212/215/229). The LC50 value and NOEC can be used for the risk assessment
to determine the medium term risks.
NOEC (21 days) is 0.31 mg/L

Conclusion
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Invertebrates - Acute – Prosulfocarb
Table 99: Acute toxicity of prosulfocarb to invertebrates: key study
Invertebrate acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
EC50

Endpoint
0.51 mg/L

Value
Reference

Batscher, R. (2004). Prosulfocarb technical: Acute toxicity to Daphnia magna
in a 48-hour immobilization test. Syngenta Study Number 2031689

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
0.51 mg/L

Conclusion
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Table 100: Acute toxicity of prosulfocarb to invertebrates: key study
Invertebrate acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
EC50

Endpoint
Chaoborus sp: 0.79 mg/L;
Cloeon sp.: 1.41 mg/L

Value

Asellus sp: 0.81 mg/L
Hyalella Azteca: 1.08 mg/L

Reference

Ashwell, J.A. (2001). Prosulfocarb Acute Toxicity to Aquatic Invertebrates.
Report RJ3224B

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
Chaoborus sp: EC50 = 0.79 mg/L;
Cloeon sp.: EC50 = 1.41 mg/L

Conclusion

Asellus sp: EC50 = 0.81 mg/L
Hyalella Azteca: EC50 =1.08 mg/L
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Invertebrates - Chronic - Prosulfocarb
Table 101: Chronic toxicity of prosulfocarb to invertebrates: key study
Invertebrate chronic toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
NOEC (21 days)

Endpoint
0.045 mg/L

Value

Reference

Study Summary

Batscher, R. (2004). Prosulfocarb technical: Effect on survival and
reproduction of Daphnia magna in a semi-static test over three weeks. RCC
854233
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
NOEC (21 days) is 0.045 mg/L

Conclusion
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Sediment-dwelling organisms – Chronic – Prosulfocarb
Table 102: Chronic toxicity of prosulfocarb to sediment-dwelling organisms: key study
Insect toxicity using spiked water

Study type
Key study

Flag
Prosulfocarb

Test Substance
NOEC

Endpoint
1.25 mg/L

Value

Reference

Study Summary

Schmidt, T. (2004). Effects of Prosulfocarb technical on the development of
sediment-dwelling larvae of Chironomus riparius in a water sediment system.
RCC 854235
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
NOEC (25 days) is 1.25 mg/L (spiked water)

Conclusion
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Algae - Acute – Prosulfocarb
Table 103: Acute toxicity of prosulfocarb to algae: key study
Algae acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
ErC50

Endpoint
> 100 mg/L

Value
Reference

Wallace, S.J. (2001). Prosulfocarb: Toxicity to the blue green alga Anabaena
flos-aquae. Report BL7139/B

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.

Comments

The nominal cell density was 2 x 104 and not 1 x 104 as stated by the member
state, this is considered not to impact the study. Samples for determining the
exposure concentration were taken from "blank" solutions containing no alga,
algae could metabolise or absorb the substance resulting in a lower exposure
concentration and thus a lower effect concentration.
ErC50 > 100 mg/L

Conclusion
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Table 104: Acute toxicity of prosulfocarb to algae: key study
Algae acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
ErC50

Endpoint
8.25 mg/L

Value
Reference

Wallace, S.J. (2001). Prosulfocarb: Toxicity to the green alga Chlorella
vulgaris. Report BL7140/B

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.

Comments

Samples for determining the exposure concentration were taken from "blank"
solutions containing no alga, algae could metabolise or absorb the substance
resulting in a lower exposure concentration and thus a lower effect
concentration.
ErC50 is 8.25 mg/L

Conclusion

MAY 2020
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Table 105: Acute toxicity of prosulfocarb to algae: key study
Algae acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
ErC50

Endpoint
7.01 mg/L

Value
Reference

Swarbrick, R.H., Wallace, S.J. (2001). Prosulfocarb: Toxicity to the green alga
Chlamydomonas reinhardtii. Report BL7141/B

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.

Comments

Samples for determining the exposure concentration were taken from "blank"
solutions containing no alga, algae could metabolise or absorb the substance
resulting in a lower exposure concentration and thus a lower effect
concentration.
ErC50 is 7.01 mg/L

Conclusion

MAY 2020
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Table 106: Acute toxicity of prosulfocarb to algae: key study
Algae acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
ErC50

Endpoint
0.68 mg/L

Value
Reference

Smyth, D.V., Magor, S.E., Shillabeer, N. (1998). Prosulfocarb: Toxicity to the
diatom Navicula pelliculosa. Report BL6414/B

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.

Comments

Samples for determining the exposure concentration were taken from "blank"
solutions containing no alga, algae could metabolise or absorb the substance
resulting in a lower exposure concentration and thus a lower effect
concentration.
ErC50 is 0.68 mg/L

Conclusion

MAY 2020
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Table 107: Acute toxicity of prosulfocarb to algae: key study
Algae acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
ErC50

Endpoint
0.112 mg/L

Value
Reference

Ellgehausen, H. (1986). Acute toxicity of SC-0574 to Scenedesmus
subspicatus. Report RCC 056698

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
ErC50 is 0.112 mg/L

Conclusion

MAY 2020
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Aquatic plants – Acute - Prosulfocarb
Table 108: Acute toxicity of prosulfocarb to aquatic plants: key study
Duckweed toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
EC50

Endpoint
Fronds: 0.69 mg/L

Value

Dry weight: 0.85 mg/L

Reference

Smyth, D.V., Magor, S.E., Shillabeer, N. (1999). Prosulfocarb: Toxicity to
duckweed (Lemna gibba). Report BL6504/B

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.

Comments

The endpoints were determined after 14 days rather than 7 days. The
endpoint for total frond area and fresh weight was not determined. These
endpoints might have shown a higher sensitivity.
Fronds: 0.69 mg/L

Conclusion

MAY 2020

Dry weight: 0.85 mg/L
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Higher Tier studies – Other formulation (prosulfocarb)
Table 109: Mesocosm study: supportive study
Mesocosm study

Study type
Supportive study

Flag
Prosulfocarb – formulation

Test Substance
NOEAEC

Endpoint
0.076 mg ai/L

Value

Reference

Study Summary

Comments

Arts, G. Brock, T.C.M., Stephen, S.J.H. (2003). Fate and effects of
prosulfocarb in ditch mesocosms treated with several crop protection products
used in potato culture.
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
This study has been performed in a specific mesocosm, namely a Dutch Ditch
system. This typical ecosystem has a typical community which is not
necessarily representative for the ecosystems found in NZ. However, relatively
sensitive species (macrophytes and phytoplankton) were included in this study
and therefore some conclusions can be extrapolated.
At 5% of a 3200 g ai/ha treatment somewhat pronounced short term effects
were observed on a few endpoints (Flagellata and pH/DO). There were no
long lasting ecological effects. Formulation used is 80% emulsifiable
concentrate Boxer.
NOEAEC = 0.076 mg ai/L

Conclusion

MAY 2020
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Soil organisms
Earthworm - Acute – Prosulfocarb
Table 110: Acute toxicity of prosulfocarb to earthworms: key study
Earthworm acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
LC50

Endpoint
143.6 mg/kg soil

Value
Reference

Study Summary

Ellgehausen (1986). Acute Toxicity (LC50) study of SC-0574 to earthworms.
RCC project 056700
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff with
the following exceptions described in the comments below.
The DAR does not report the 14d -LC50 value which is 143.6 mg/kg soil

Comments
LC50 is 143.6 mg/kg soil

Conclusion

MAY 2020
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Birds
Acute - Prosulfocarb
Table 111: Acute toxicity of prosulfocarb to birds: key study
bird acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
LD50

Endpoint
> 2250 mg/kg bw

Value
1985). C-0574 Technical, 21 day oral LD50 to bobwhite quail.

Reference
Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
LD50 value is > 2250 mg/kg bw

Conclusion

MAY 2020
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Sub-chronic - Prosulfocarb
Table 112: Sub-chronic toxicity of prosulfocarb to birds: key study
bird sub-chronic toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
LD50

Endpoint
> 1962.5 mg/kg bw/d

Value
(1985). 5-day dietary toxicity of SC-0574 Technical to Bobwhite

Reference

Quail.

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
LD50 value is > 1962.5 mg/kg bw/d

Conclusion

MAY 2020
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Table 113: Sub-chronic toxicity of prosulfocarb to birds: key study
bird sub-chronic toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
LD50

Endpoint
> 1505.6 mg/kg bw/d

Value
(1985). 5-day dietary toxicity of SC-0574 Technical to Mallard

Reference

duck.

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.

Comments

The DAR has a typo for the body weight at day 5 in the 562 ppm group it
should be 254 g. This does not impact the conclusions.
LD50 value is > 1505.6 mg/kg bw/d

Conclusion

MAY 2020
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Chronic - Prosulfocarb
Table 114: Chronic toxicity of prosulfocarb to birds: key study
bird chronic toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
NOEL

Endpoint
131 mg/kg bw/d

Value
(1991). Prosulfocarb avian reproduction

Reference

in the mallard duck.

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
NOEL value is 131 mg/kg bw/d

Conclusion

MAY 2020
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Bees and other terrestrial invertebrates
Pollinators – Acute - prosulfocarb
Table 115: Acute dermal toxicity of prosulfocarb to pollinators: key study
Bee acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
LD50 (dermal)

Endpoint
> 80 µg ai/bee

Value
Reference

Dingledine, J. (1985). A dermal contact LD50 study in honey bees with SC0574 Technical. Wildlife international project 144-128

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
LD50 (dermal) is > 80 µg ai/bee

Conclusion

MAY 2020
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Pollinators – Acute – Prosulfocarb formulation EW
Table 116: Acute oral and dermal toxicity of prosulfocarb formulation to pollinators:
key study
Bee acute toxicity

Study type
Key study

Flag
Prosulfocarb – formulation (EW)

Test Substance
LD50

Endpoint
Contact > 73.9 µg ai/bee

Value

Oral 103.4 µg ai/bee

Reference

Study Summary

Schmitzer, S. (1996). Laboratory testing for toxicity (Acute contact and oral
LD50) of Boxer (Prosulfocarb) to honey bees (Apis millefera L.) (Hymenoptera,
Apidae). Project 1280036
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
LD50 Contact > 73.9 µg ai/bee

Conclusion

MAY 2020

LD50 Oral 103.4 µg ai/bee
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Non-target arthropods – prosulfocarb formulation EC
Table 117: Acute toxicity of prosulfocarb formulation to Aphidius rhopalosiphi: key
study
Beneficial insect toxicity

Study type
Key study

Flag
Prosulfocarb – formulation (EC)

Test Substance
LR50

Endpoint
41.8 g ai/ha

Value

Reference

Study Summary

Comment

Schuld , M.(1999). Prosulfocarb Toxicity to Aphid parasitoid, Aphidius
rhopalosiphi Destafani-Perez (Hymenoptera, Braconidae) in the laboratory,
dose response test. Report No. 99067/03-NLAp/C
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
Slight deviation in environmental parameters compared to DAR. This does not
impact the conclusions of the study. Mortality was also evaluated after 30
minutes. Mortality at 10 g ai/ha is 7.5%
LR50 is 41.8 g ai/ha

Conclusion

MAY 2020
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Table 118: Acute toxicity of prosulfocarb formulation to Aphidius rhopalosiphi: key
study
Beneficial insect toxicity

Study type
Key study

Flag
Prosulfocarb – formulation (EC)

Test Substance
LR50

Endpoint
3081 g ai/ha

Value

Reference

Study Summary

Schuld, M. (2000). Prosulfocarb Toxicity to Aphid parasitoid, Aphidius
rhopalosiphi Destafani-Perez (Hymenoptera, Braconidae) using an extended
laboratory test. Report No. 99067/01-NEAp/NC
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
LR50 is 3081 g ai/ha

Conclusion

MAY 2020
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Table 119: Acute toxicity of prosulfocarb formulation to Typhlodromus pyri: key study
Beneficial insect toxicity

Study type
Key study

Flag
Prosulfocarb – formulation (EC)

Test Substance
LR50

Endpoint
524 g ai/ha

Value

Reference

Study Summary

Adelberger, I. (1999). Prosulfocarb: Toxicity to the Predatory Mite,
Typhlodromus pyri Scheuten (Acari, Phytoseiidae) in the Laboratory; Dose
Response Test. Report No: 99067/01-NLTp/C
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
LR50 is 524 g ai/ha

Conclusion

MAY 2020
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Table 120: Acute toxicity of prosulfocarb formulation to Aleochara bilineata: key study
Beneficial insect toxicity

Study type
Key study

Flag
Prosulfocarb – formulation (EC)

Test Substance
ER50 (reproduction)

Endpoint
>4000 g ai/ha

Value

Reference

Study Summary

Weyman, G.S., Hargreaves, N., Stacey D. (2002). Prosulfocarb: An extended
laboratory study to determine effects of an 800 g/L EC formulation (A8545-C)
on the rove beetle, Aleochara bilineata (Coleoptera: Staphylinidae). Report
RF3315B
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
ER50 (reproduction) is >4000 g ai/ha

Conclusion

MAY 2020
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Table 121: Toxicity of prosulfocarb formulation to Typhlodromus pyri: key study
Beneficial insect toxicity

Study type
Key study

Flag
Prosulfocarb – formulation (EC)

Test Substance
LR50

Endpoint

NOEC (reproduction)
LR50 is 970 g ai/ha

Value

NOEC (reproduction) is 500 g ai/ha

Reference

Study Summary

Taruza, S. (2002). Prosulfocarb: A rate response to evaluate the effects of an
800 g/L EC Formulation (A-8545) on predatory mite, Typhlodromus pyri (Acari,
Phytoseiidae). Report SYN-02-13
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
LR50 is 970 g ai/ha (7 day mortality)

Conclusion

MAY 2020

NOEC (reproduction) is 500 g ai/ha
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Table 122: Extended laboratory study on the green lacewing Chrysoperla carnea: key
study
Beneficial insect toxicity

Study type
Key study

Flag
Prosulfocarb – formulation (EC)

Test Substance
LR50

Endpoint

NOEC (reproduction)
LR50 is 3627 g ai/ha

Value

NOEC (reproduction) is 1000 g ai/ha

Reference

Study Summary

Taruza, S. (2002). Prosulfocarb: An extended laboratory study to evaluate
effects of an 800 g/L EC formulation (A8545-C) on the green lacewing,
Chrysoperla carnea (Neuroptera, Chrysopidae). Report SYN-02-14
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
LR50 is 3627 g ai/ha

Conclusion

MAY 2020

NOEC (reproduction) is 1000 g ai/ha
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Table 123: Toxicity study of a prosulfocarb formulation on the carabid beetle and a
lycosid spider: key study
Beneficial insect toxicity

Study type
Key study

Flag
Prosulfocarb – formulation (EW)

Test Substance
Adverse effects

Endpoint
Carabid beetle: no effects at the rate of 4 kg ai/ha
Lycosid spider: significant effects on survival and behaviour at the rate of 4 kg
ai/ha

Value

Reference

Study Summary

White JS., Jackson D., McMullin LC., Canning L (1990) Boxer 80 EW
Investigation of the laboratory toxicity of the formulation (containing
prosulfocarb) to the carabid beetle P. melanarius and a Lycosid spider. Report
RJ0881B, study 90JH186
The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
Carabid beetle: no effects at the rate of 4 kg ai/ha

Conclusion

MAY 2020

Lycosid spider: significant effects on survival and behaviour at the rate of 4 kg
ai/ha
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Table 124: Semi-field study on the Lycosid spider: key study
Beneficial insect toxicity

Study type
Key study

Flag
Prosulfocarb – formulation (EC800 g/L)

Test Substance
Mortality

Endpoint
<50% mortality at 4 kg ai/ha

Value
Reference

Busschers M., Farrelly LC. (1994) Prosulfocarb: semi-field test on the effects
on Lycosid spiders. Report RJ1598B

Study Summary

The summary in the Draft Assessment Report (DAR) – Prosulfocarb – Volume
3 – Annex B.9 Ecotoxicology (2005) has been accepted by the EPA Staff.
Mortality < 50% at 4 kg ai/ha

Conclusion

MAY 2020
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Ecotoxicity – studies not reviewed at EU level
The applicant has provided a number of study reports related to the ecotoxicological properties of
prosulfocarb, S-metolachlor and Boxer Gold that were not reviewed in the EU assessment primarily
as another formulation was assessed in the EU and one microcosm study has been carried out after
the EU assessment. The EPA has reviewed the original study reports and included a Klimisch score.
Full study summaries are provided in Table 125 to Table 151.

Aquatic organisms
Fish - Acute – Prosulfocarb
Table 125: Acute toxicity of prosulfocarb to fish: key study
Fish acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
LC50

Endpoint
1.8 mg/L (CI 0.80-5.7 mg/L)

Value
(2005) Prosulfocarb (ICI574): acute toxicity to

Reference

carp (Cyprinus carpio)
1

Klimisch Score
Amendments/Deviations

none
yes

GLP
OECD 203, JMAFF2-7-1

Test Guideline/s
0.38, 0.75, 1.5, 3.0, 6.0 mg/L nominal

Dose Levels

0.18, 0.44, 0.80, 1.6, 5.7 mg/L measured (geometric mean)
LC-MS/MS

Analytical
measurements
Validity criteria met

MAY 2020

yes
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Study Summary

The purpose of the study is to determine the acute toxicity of prosulfocarb to
carp (Cyprinus carpio). Prosulfocarb was applied at nominal concentrations of
0.38, 0.75, 1.5, 3.0, 6.0 mg/L. Mean measured concentrations were 0.18,
0.44, 0.80, 1.6, 5.7 mg/L (80-120% of nominal). Seven fish were used per
replicate per test concentration. The 96 hour lethal concentration was
determined together with no observed effect concentration based on mortality
and sub-lethal effects.
No mortality was observed in the control and the concentrations 0.18, 0.44
and 0.80 mg/L. Mortality was 14% at concentration 1.6 mg/L and 100% at the
highest tested concentration.
The NOEC is 0.80 mg ai/L based on mortality.
none

Comments
LC50 = 1.8 mg ai/L

Conclusion

MAY 2020
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Table 126: Acute toxicity of prosulfocarb to fish: key study
Fish acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
LC50

Endpoint
1.19 mg/L (CI 1.02-1.41 mg/L)

Value
Reference

(2008) The acute toxicity of Prosulfocarb technical to carp
(Cyprinus carpio) over a 96 hour exposure period.
1

Klimisch Score
Fish were 57 mm which is larger than recommend in the guideline (30 ±1 cm).

Amendments/Deviations
yes

GLP
OECD 203

Test Guideline/s
1.0, 1.8, 3.2, 5.6, 10.0 mg/L nominal

Dose Levels

0.53, 0.94, 1.81, 3.18, 5.77 mg/L measured
HPLC

Analytical
measurements
Validity criteria met

yes
The purpose of the study is to determine the acute toxicity of prosulfocarb to
carp (Cyprinus carpio). Prosulfocarb was applied at nominal concentrations of
1.0, 1.8, 3.2, 5.6, 10.0 mg/L under semi-static conditions. Mean measured
concentrations were 0.53, 0.94, 1.81, 3.18, 5.77 mg/L. Seven fish were used
per replicate per test concentration, number of replicates is 1. The 96 hour
lethal concentration was determined together with no observed effect
concentration based on mortality and sub-lethal effects.

Study Summary

One fish died in the control. No mortality was observed at lowest test
concentration. One fish died at 0.94 mg/L and all fish died at the other
concentrations.
Only at the lowest concentration no abnormal behaviour was observed. The
higher the concentration the more postural instability and/ or altered
respiratory function and /or loss of equilibrium was observed.
The NOEC is 0.53 mg ai/L.

MAY 2020
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Comments

Fish were 57 mm which is larger than recommend in the guideline (30 ±1 cm).
This might affect the sensitivity of the fish. However, given the results of the
test, this did not affect the results of the test.
LC50 = 1.19 mg ai/L

Conclusion

MAY 2020
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Fish - Acute – Boxer Gold
Table 127: Acute toxicity of Boxer Gold to fish: key study
Fish acute toxicity

Study type
Key study

Flag
Boxer Gold- formulation EC

Test Substance

(prosulfocarb/s-metolachlor)
LC50

Endpoint
3.5 mg formulation/L

Value

Reference

(2006) Prosulfocarb (IC1574)/ s-metolachlor (CGA77102) EC
(800/120) formulation (A14429B): Acute toxicity to rainbow trout
(Oncorhynchus mykiss).
1

Klimisch Score
None that affected the study results

Amendments/Deviations
yes

GLP
OECD 203

Test Guideline/s
0.65, 1.3, 2.5, 5.0 and 10 mg formulation/ L nominal

Dose Levels
Measured as prosulfocarb

Analytical
measurements

HPLC with LC/MS/MS

Validity criteria met

yes

Study Summary

The purpose of the study is to determine the acute toxicity of Boxer Gold to
rainbow trout (Oncorhynchus mykiss). The formulation was applied at nominal
concentrations of 0.65, 1.3, 2.5, 5.0 and 10 mg formulation/ L under static
conditions for 96 hours. Samples were taken at the start and at the end of the
test or when all fish were observed to have died. The measured
concentrations (prosulfocarb only) ranged from 100 to 116% of the nominal
concentrations at the start of the test. The concentration decreased during the
test (35-75% of nominal).
Seven fish were used per replicate per test concentration, number of
replicates is 1. The 96 hour lethal concentration was determined together with
no observed effect concentration based on mortality and sub-lethal effects.

MAY 2020
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pH water ranged from 7.72 to 8.05, dissolved oxygen ranged from 82.6 to
98.3, temperature was 13.4 -13.5 oC.
No mortality was observed in the control, and at 0.65, 13 and 2.5 mg
formulation/L. At 5.0 and 10.0 mg formulation/L all fish died.
Sub-lethal effects were observed at 2.5 mg formulation/L and above. Lethargy
and unusual swimming and increased pigmentation were observed at 2.5 mg
formulation/L. At higher concentration also loss of equilibrium was observed
as well as moribund fish. The NOEC is 1.3 mg formulation/L based on sublethal effects.

Comments

Two fish were larger than 6.0 cm, this might affect the sensitivity of the fish.
However, the mean length is 5.55 cm and all validity criteria are met.
Therefore, it is considered that this deviation did not affect the results of the
test.
LC50 = 3.5 mg formulation/ L

Conclusion

MAY 2020

Page 203 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

Invertebrates - Acute – Prosulfocarb
Table 128: Acute toxicity of prosulfocarb to aquatic invertebrates: key study
Invertebrate acute toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
EC50

Endpoint
0.39 mg ai/L (CI 0.33-0.46 mg/L)

Value
Reference

Sacker DJ (2008) The acute toxicity of Prosulfocarb technical to Daphnia
magna over a 48 hour exposure period. Report ENV8188/110707
1

Klimisch Score
none

Amendments/Deviations
yes

GLP
OECD 202

Test Guideline/s
0.1, 0.22, 0.45, 1.0, 2.2 mg/L nominal

Dose Levels

0.04, 0.09, 0.27, 0.53 and 0.95 mg/L mean initial measured
HPLC

Analytical
measurements
Validity criteria met

yes
The purpose of the study is to determine the acute toxicity of prosulfocarb to
Daphnia magna. Prosulfocarb was applied at nominal concentrations of 0.1,
0.22, 0.45, 1.0, 2.2 mg/L under semi-static conditions.

Study Summary

MAY 2020

Samples were taken at the start, after 24 hours (new and old solutions) and 48
hours (old solutions). Analytical measurements showed that the mean
measured concentrations of the fresh solutions were not within 20% of the
nominal concentrations. The analysis of the aged solutions indicate that the
mean measured concentration is within 20% of the initial measured
concentration. Therefore, results are based on the mean initial measured
concentration. Mean initial measured concentrations were 0.04, 0.09, 0.27,
0.53 and 0.95 mg/L. Results are based on mean initial measured
concentrations. Five daphnids were used per replicate per test concentration,
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number of replicates is 4. The number of immobilised daphnia were recorded
after 24 and 48 hour exposure period.
In the control and at concentration 0.04 and 0.09 mg/L no immobilised
daphnids were observed. At the concentration of 0.27 mg/L 10% was
immobilised, at 0.53 mg/L 85% and at 0.95 mg/L 100% of the daphnidswas
immobilised. Slower movements of the daphnids was observed at
concentrations 0.09 mg/L and higher. Therefore, the NOEC is 0.27 mg ai/L.
None

Comments
EC50 = 0.39 mg ai/L

Conclusion

MAY 2020
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Invertebrates - Acute – Boxer Gold
Table 129: Acute toxicity of Boxer Gold to aquatic invertebrates: key study
Invertebrate acute toxicity

Study type
Key study

Flag
Boxer Gold- formulation EC

Test Substance

(prosulfocarb/s-metolachlor)
EC50

Endpoint
0.56 mg formulation/L

Value

Reference

Ricketts DE., Langridge G., (2006) Prosulfocarb (ICI574)/ S-metolachlor
(CGA77102) EC (800/120) formulation (A14429B) Acute toxicity to the
Cladoceran Daphnia magna under static conditions. Report RJ3763B
1

Klimisch Score
None

Amendments/Deviations
yes

GLP
OECD 202

Test Guideline/s
0.125, 0.25, 0.5, 1 and 2 mg formulation/ L nominal

Dose Levels
Measured as prosulfocarb

Analytical
measurements

HPLC with LC/MS/MS

Validity criteria met

yes

Study Summary

The purpose of the study is to determine the acute toxicity of Boxer Gold to
Daphnia magna. The formulation was applied at nominal concentrations of
0.125, 0.25, 0.5, 1 and 2 mg formulation/ L under static conditions. Measured
concentrations (as prosulfocarb) ranged from 70 to 87% of the nominal values
at the start of the test and at the end from 82 to 93% of the nominal values.
Five daphnids were used per replicate per test concentration, number of
replicates is 4. The number of immobilised daphnia were recorded after 24
and 48 hour exposure period.
The pH ranged from 7.2 to 7.7, oxygen concentrations ranged from 91 to
104% and the temperature ranged from 19.5 to 21.2 oC.

MAY 2020

Page 206 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

In the control and at concentrations 0.125 and 0.25 mg formulation/L no
immobilised daphnids were observed. At the concentration of 0.5 mg
formulation/L 10% was immobilised, at 1 and 2 mg formulation all daphnids
were immobilised.
EC50 is 0.56 mg formulation /L (95%CI 0.5-1.0) and the NOEC is 0.25 mg
formulation/L based on the nominal concentration.
none

Comments
EC50 = 0.56 mg formulation/ L

Conclusion

MAY 2020
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Algae - Acute – Prosulfocarb
Table 130: Acute toxicity of prosulfocarb to algae: key study
Algal Toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
ErC50

Endpoint
0.120 mg ai/L (95% CI 0.039-0.510)

Value

Reference

Volz E (2006) Prosulfocarb technical: Toxicity to Pseudokirchneriella
subcapitata (formerly Selenastrum capricornutum) in a 72-hour algal growth
inhibition test. RCC Study Number: A68332
1

Klimisch Score
None that impacted the study

Amendments/Deviations
yes

GLP
OECD 201, JMAFF 2-7-7

Test Guideline/s
3.2, 10, 32, 100, 320, 1000 μg ai/L

Nominal Dose Level
Not determined, 9, 29.3, 81, 260, 780 μg ai/L (mean measured)

Mean measured Dose
Level
HPLC – UV/VIS detection

Analytical measurements
Validity criteria met

Study Summary

Yes
The aim of the study was to determine the effects of prosulfocarb on the
growth of Pseudokirchneriella subcapitata in a 72 hour static test. The test
design consisted of six concentrations of the test substance (nominally 3.2,
10, 32, 100, 320, 1000 μg ai/L) and a control. Also a positive control was
added (potassium dichromate).
The temperature was 22-23oC, illumination approx. 6 000 – 10,000 lux
continuous white light. pH at the start of the test was 7.9-8.0 and at the end of
the test was 7.8-8.3. The test started with 10,000 algal cells per mL of test

MAY 2020
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medium and the density was counted after 24, 48 and 72 hours by an
electronic particle counter.
Analytical measured test substance concentrations at the start of the test
ranged between 81-85% of the nominal value. At the end of the exposure
period test substance concentrations ranged between 72-102% of the
nominal value. The mean measured concentration ranged between 78-92%
of nominal). The initial evaluation did not consider the test item decrease
when calculating the endpoints, the re-evaluation based the endpoint on the
mean measured concentration.
The 72h - ErC50 was determined to be 120 μg ai/L (95% CI 39-510) based on
the mean measured concentration. The EbE50 was determined to be 49 μg
ai/L (95% CI 0.2-490). NOEC is 9.0 μg ai/L.

Conclusion

MAY 2020

ErC50 = 0.12 mg ai/L (95% CI 0.039-0.510)
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Table 131: Acute toxicity of prosulfocarb to algae: key study
Algal Toxicity

Study type
Key study

Flag
Prosulfocarb

Test Substance
ErC50

Endpoint
0.086 mg ai/L (95% CI 0.046-0.18)

Value

Reference

Sacker D (2008) The growth inhibition of Prosulfocarb technical to
Scenedesmus subspicatus over a 72 hour exposure period. Report no
ENV8187/110707
1

Klimisch Score
None that impacted the study

Amendments/Deviations
yes

GLP
OECD 201

Test Guideline/s
0.01, 0.032, 0.1, 0.32, 1 mg/L

Nominal Dose Level
0.007, 0.017, 0.035, 0.165, 0.511 mg ai/L (mean measured)

Mean measured Dose
Level
HPLC – UV/VIS detection

Analytical measurements
Validity criteria met

Yes
The aim of the study was to determine the effects of prosulfocarb on the
growth of Scenedesmus subspicatus in a 72 hour test. The test design
consisted of five concentrations of the test substance (nominally 0.01, 0.032,
0.1, 0.32, 1 mg/L) and a control. Also a positive control was added
(potassium dichromate).

Study Summary

MAY 2020

The temperature was 22 oC, illumination approx. 6 000 – 10,000 lux
continuous white light. pH at the start of the test was 7.7-8.1 and at the end of
the test was 6.8-7.0. The test started with 10,000 algal cells per mL of test
medium and the density was counted after 24, 48 and 72 hours by using a
haemocytometer and microscope.
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Analytical measurement of the fresh exposure solution showed that
measured concentrations were not within 20% of nominal concentrations.
Consequently, the results were based on the mean measured concentration.
Mean measured concentrations were 0.007, 0.017, 0.035, 0.165 and 0.511
mg/L.
The 72h - ErC50 was determined to be 0.086 mg/L (95% CI 0.046-0.18) based
on the mean measured concentration. The EbE50 was determined to be 0.038
mg ai/L (95% CI 0.020-0.087). NOEC is 0.017 mg ai/L (both growth rate and
yield). No morphological abnormalities were observed.

Conclusion

MAY 2020

ErC50 = 0.0.86 mg ai/L (95% CI 0.046-0.18)
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Algae - Acute – S-metolachlor
Table 132: Acute toxicity of S-metolachlor to algae: key study
Algal Toxicity

Study type
Key study

Flag
S-metolachlor

Test Substance
ErC50

Endpoint
56 mg/L

Value

Reference

U. Memmert (2006). S-metolachlor (CGA77102): Toxicity to
Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum) in a
96-hour algal growth inhibition test, supplemented with testing for
algicidal/algistatic effect. RCC Study Number: 859258
A. Liedtke (2014). S-metolachlor (CGA77102) – Statistical Re-analysis:
Toxicity to Pseudokirchneriella subcapitata. RCC Study Number: 859258
1

Klimisch Score
None that impacted the study

Amendments/Deviations
yes

GLP
OECD 201

Test Guideline/s
2, 4, 8, 16, 32, 64 and 128 μg ai/L

Nominal Dose Level
6.6, 12, 17, 53, 126 μg ai/L (mean measured)

Mean measured Dose
Level
HPLC – LC/MS

Analytical measurements
Validity criteria met

Yes
The test design consisted of seven concentrations of the test substance
(nominally 2, 4, 8, 16, 32, 64 and 128 μg ai /L) and a control.

Study Summary

MAY 2020

The freshwater green alga Pseudokirchneriella subcapitata was exposed
over 4 days to these test concentrations.
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The cell density in each flask was determined at the beginning of the test and
after each 24-hour interval using an electronic particle counter.
Analytical measured test substance concentrations at the start of the test
ranged between 85-89% of the nominal value. At the end of the exposure
period test substance concentrations ranged between 30-68% of the nominal
value. The initial evaluation did not consider the test item decrease when
calculating the endpoints, the re-evaluation based the endpoint on the mean
measured concentration.
The 96h - ErC50 was determined to be 56 mg/L based on the mean measured
concentration.
After 96-hour of exposure the algal cells from the treatment above 8 µg/L
were separated by filtration from the medium and suspended in fresh
uncontaminated medium at a cell density of 10,000 cells/mL. At 8-32 µg/L
after 3 days cell densities were similar or higher compared to the densities
prior to the recovery. At 64 and 128 µg/L algal densities significantly
increased within 7 to 12 days. It therefore, was demonstrated that the
inhibitory effects up to 128 µg/L are reversible.
56 mg/L

Conclusion

MAY 2020
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Algae – Acute – Boxer Gold
Table 133: Acute toxicity of Boxer Gold to algae: key study
Algal toxicity

Study type
Key study

Flag
Boxer Gold- formulation EC

Test Substance

(prosulfocarb/s-metolachlor)
ErC50

Endpoint
121 μg formulation/L, 72 h

Value

Reference

Volz E (2006) Prosulfocarb / s-metolachlor EC (800/120) formulation
(A14429B): Toxicity to Pseudokirchneriella subcapitata (formerly
Selenastrum capricornutum) in a 96-hour algal growth inhibition test. RCC
Study Number: A35346
1

Klimisch Score
None

Amendments/Deviations
yes

GLP
OECD 201

Test Guideline/s
0.10, 0.32, 1.0, 3.2, 10, 32, 100 and 320 μg formulation/L

Nominal Dose Level
Measured as prosulfocarb, to 93% of nominal

Mean measured Dose
Level
Measured as prosulfocarb

Analytical measurements

HPLC – UV/VIS detection

Validity criteria met

Yes
The aim of the study was to determine the effects of Boxer Gold on the
growth of Pseudokirchneriella subcapitata in a 96 hour static test. The test
design consisted of eight concentrations of the test substance, 0.10, 0.32,
1.0, 3.2, 10, 32, 100 and 320 μg formulation/L nominal and a water control.

Study Summary

MAY 2020

The concentrations of the active ingredient prosulfocarb of the formulation
varied in the range of 81 to 93% of the nominal values (concentrations 32,
100 and 320 measured, the lower concentrations were not measured as they
are below 96 hour NOEC). So prosulfocarb was stable under the test
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conditions and the results are based on the nominal concentrations of the
formulation.
The temperature was 23 ±1oC, and pH ranged from 7.9 to 8.5. Illumination
approx. 7800 - 9400 lux continuous light. The test started with 10,000 algal
cells per mL of test medium and the density was counted after 24, 48, 72 and
96 hours by an electronic particle counter.
The formulation had a statistically inhibitory effect on the growth (biomass
and growth rate) of Pseudokirchneriella subcapitata at concentrations of 100
μg formulation/L and above.
The 72h - ErC50 was determined to be 121 μg formulation/L and 131 μg
formulation/L after 96 h. The EbE50 was determined to be 45 μg formulation/L
after 72 h and 54 μg formulation/L after 96 h. NOEC is 32 μg formulation/L.

Conclusion

MAY 2020

ErC50 = 121 μg formulation/L 72 h
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Sediment-dwelling organisms – Chronic – Prosulfocarb
Table 134: Chronic toxicity of prosulfocarb to sediment-dwelling organisms: key study
Insect toxicity, spiked water

Study type
Key study

Flag
Prosulfocarb

Test Substance
LC50

Endpoint

NOEC
LC50 = 2.07 mg ai/L after 10 days.

Value

NOEC = 1.3 mg ai/L emergence ratio, 5.0 mg ai/L development

Reference

Sacker D (2008) The acute toxicity of prosulfocarb technical to
Chironomus riparius over a 28 day exposure period. Report
ENV8189/110707
1

Klimisch Score

Amendments/Deviations

Yes, the temperature of the test solution was 23 oC which is higher than
recommended (20 ± 2 oC). However, the survival and emergence of the
control meets the requirements. Therefore, it is considered that this
temperature did not affect the study results.
yes

GLP
OECD 219, spiked water

Test Guideline/s
0.6, 1.3, 2.5, 5.0 and 10 mg/L nominal

Dose Levels
HPLC

Analytical measurements
Validity criteria met

Yes, with the exception of the water temperature.
The purpose of the study is to determine the acute toxicity of prosulfocarb
(spiked water) to Chironomus riparius over a 28 day exposure period. The
10 day survival LC50 and the 28 day reduction in emergence EC50 and
NOEC were determined.

Study Summary

MAY 2020

Groups of midges (1st instars, < 3 days old) were exposed in a static
system over a period of 28 days to the nominal concentrations of of 0.6,
1.3, 2.5, 5.0 and 10 mg/L of a water-sediment system. In addition, a water
control was tested. Four replicates, containing 20 animals each, were
tested for each test item concentration and the control. Further an
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additional replicate of each control and test concentration for the 10-day
survival study was included.
During the study, the measured concentrations of prosulfocarb were
analysed in the overlying water of the sediment water 1 hour after
application, after 10 days and at the end of the test of the concentrations
2.5 and 10 mg/L. Water temperature, pH and dissolved oxygen were
measured regularly.
The concentration in the overlying water at the beginning of the exposure
period (nearly one hour after spiking) was 0.795 and 4.510 mg/L of the
nominal concentrations 2.5 and 10 mg/L respectively. After 10 days the
measured concentration in the overlaying water are 0.391 and 2.585 mg/L
of the nominal concentrations 2.5 and 10 mg/L respectively.
The concentrations in the different compartments at the end of the study
are as follows:
Nominal conc
mg/L

Concentration
in sediment

Concentration
in water mg/L

mg/kg

Concentration
in pore water
mg/L

0

0

0

0

2.5

1.598

0

0

10

10.925

0.323

0.085

All larvae survived after 10 days in the control and lowest concentration.
One larvae died at 1.3 mg/L, 15 at 2.5 mg/L. All larvae assessed for this
purpose had died in the other concentrations. LC50 is determined to be
2.07 mg ai/L (95% CI 1.76-2.41 mg/L).

Initial measured
conc (mg ai /L)

% emergence
in 28 days
(mean)

Development
rate (males
and females
pooled)

Control

95.0

0.0512

0.6

97.5

0.0476

1.3

91.25

0.0457

2.5

81.25

0.0455*

5.0

8.75*

0.0465*

10

0*

0.00*

* significant difference
The emergence EC50 is 3.45 mg/L (95% CI 3.13-3.75) and the NOEC
emergence ratio is 1.3 mg/L and development 5.0 mg/L.
none

Comments
LC50 = 2.07 mg ai/L after 10 days.

Conclusion

MAY 2020
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NOEC = 1.3 mg ai/L emergence ratio, 5.0 mg ai/L development

MAY 2020
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Higher Tier studies – Other formulation (prosulfocarb)
Table 135: Microcosm study: key study
Microcosm study

Study type
Key study

Flag
Prosulfocarb- formulation (EC)

Test Substance
NOEC community

Endpoint

NOEC population
15 µg a.i./L

Value

3 µg a.i./L (one species of diatom)
Van Wijngaarden RPA. (2006) Prosulfocarb EC (800) formulation
(A8545C): Microcosm experiment to determine population and community
level effects on plankton communities and periphyton. Study
ALT.RW.2006.1

Reference

Deneer J., Roesink A. (2015) Re-analysis of biological data of a
mecocosm experiment performed with prosulfocarb.
Note: the title of the last report is not correct as data of the microcosm is
used.
1

Klimisch Score
Yes

GLP
SANCO/3029/99 guidance analytical method

Test Guideline/s

SANCO /3268/2001 working document for experimental set up
0, 3, 15, 76 and 380 µg a.i./L in the overlying water

Dose Levels
HPLC -UV detector

Analytical measurements

Study Summary

MAY 2020

The impact of Prosulfocarb EC (800) was assessed in outdoor
macrophytedominated enclosures. Conditions for algal and macrophyte
growth were maintained by adding nutrients to the test systems.
Prosulfocarb was applied to the enclosures (diameter:1.05 m; height: 0.9
m; water volume ca. 430 L) as a single application to give nominal
concentrations of 0, 3, 15, 76 and 380 µg a.i./L in the overlying water
immediately after treatment. Prosulfocarb concentrations were measured
shortly after the application for checking of correct dosing and were further
monitored through time till 57 days after the application or till LOD levels
were reached. The final biological samples were taken 58 days after the
application. Temperature, pH, dissolved oxygen (DO), electrical
conductivity (EC) and alkalinity were measured in each of the enclosures
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on 8 days and 1 day before application, and again 3, 7, 14, 21, 28, 42 and
56 days after application. Temperature, pH, DO and EC measurements
were carried out in the morning as well as in the afternoon.
Depth integrated water samples were taken to sample the phytoplankton
and zooplankton communities 8 days and 1 day before application, and
again 3, 7, 14, 21, 28, 42 and 56 days after application. Phytoplankton
chlorophyll-a was measured in water samples taken at similar times as
those collected for species composition and abundance. Glass slides that
were colonised for 14 - 15 days were used as artificial substrates for
sampling the periphyton. Substrates were collected on days –1, 7, 14, 21,
28, 42 and 56 for analysis of species composition, abundance and
chlorophyll-a content. The coverage of macrophytes and the macrophyte
species composition was determined 6 days before application, and again
15, 33, 43 and 58 days after application. At the end of the experiment, the
complete above-sediment vegetation within the enclosures was harvested
to obtain dry weights. Effects on phytoplankton (species composition and
abundance, chlorophyll-a), periphyton (species composition and
abundance, chlorophyll-a), zooplankton (species composition and
abundance), macrophytes (biomass, coverage) and community
metabolism were evaluated using univariate and multivariate statistical
techniques to determine the NOECpopulation and NOECcommunity.
Based on the measured concentrations of prosulfocarb in the dosage
solutions, the doses applied, and the water volumes of the enclosures, the
test concentrations were c. 101 % of the intended nominal concentrations.
Monitoring of prosulfocarb concentrations 2 h after application indicated
that the enclosures were correctly dosed and confirmed the intended
concentrations. The results were therefore reported on the basis of the
nominal initial test concentrations.
Prosulfocarb dissipated from the water column during the course of the
experimental period. On average, c. 40 % of the initial concentrations was
measured after 7 days. By the end of the experiment c. 1 – 4 % was
measured in the water. During the course of the study the mean recoveries
of prosulfocarb was 84.8% (recommended range 70-110
SANCO/3029/99).
In total, 94 phytoplankton, 54 periphyton, 46 zooplankton and 8
macrophyte taxa were identified in the enclosures during the study.
Treatment with the test substance indicated direct negative effects,
specifically in representatives of phytoplanktonic desmids. For these
groups, effects were most explicit from 14 to 42 days after the application
of the test substance and showed a clear treatment - response
relationship.
At the 3 g a.i./L- treatment level:
No consistent effects observed.
At the 15 g a.i./L- treatment level:
This treatment level represented the NOECcommunity for the phytoplankton
as determined by Principle Response Curves (PRC).
A short-term reduction was observed in one periphytic species (i.e.
Tetraedron trigonum: densities of this species were low in all enclosures
making interpretation of the data difficult).

MAY 2020
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At the 76 g a.i./L- treatment level:
Long-term reductions were detected for periphytic T. trigonum (low
densities, also in controls) and for periphytic A. spiralis (not statistically
significant, i.e. trend)
Pronounced short-term effects were observed in phytoplankton (S.
cuspidatus, A. spiralis [decrease] and S. alternans [increase]). Periphytic
chlorophyll-a showed short-term effects [increase]. In the zooplankton, a
pronounced short-term effect [increase] was observed for one rotifer (P.
remata).
Pronounced short-term effects were detected at the phytoplankton
community level. The NOECcommunity for the periphyton was at this
treatment level.
At the 380 9g a.i./L-treatment level:
Pronounced long-term effects [decrease] were detected for several
phytoplanktonic (i.e., A. spiralis, Euastrum sp.)
Long-term reductions in the periphytic species T. trigonum, (low
densities, also in controls) and A. spiralis (not statistically significant;
trend).
Pronounced short-term effects were observed in the algae S. cuspidatus,
S. mansfeldtii, Cosmarium sp. [decrease] and S. alternans and P. vulgaris
[increase]). The diatom F. ulna showed minor reductions. Periphytic
chlorophyll-a showed short-term effects [increase]. In the zooplankton, a
pronounced short-term effect in the cladoceran D. longispina [decrease]
and in the rotifer P. remata [increase] was observed.
Weak indication [decrease alkalinity] of some decrease in primary
production in second half of experiment.
Pronounced long-term effects were detected at the phytoplankton
community level.
Pronounced short-term effects were detected at the community level of
the periphyton. The NOECcommunity for the zooplankton was at this
treatment level.
No treatment-related effects were observed on phytoplankton chlorophylla, zooplankton at the community level, total biomass of macrophytes,
overall community metabolism (DO, EC, pH) for any of the treatment
levels.
The NOECpopulation for the most sensitive endpoint of the more than 200
evaluated was at 3 µg a.i./L. Reductions in abundance at the next higher
treatment level of 15 µg a.i./L treatment level were detected on two
sampling dates (i.e. effect no longer detected within 6 weeks) for one
periphytic species which occurred in low densities in the enclosures,
including the controls. At 15 µg a.i./L, the transient population level effects
had no detectable impact on the overall phytoplankton, periphyton and
zooplankton communities. At increasingly higher concentrations,
prosulfocarb had more severe effects on the sensitive algal taxa, with a
few pronounced long-term effects and a lack of full population recovery
within the duration of the study evident at 76 and 380 µg a.i./L.
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Within the algae, representatives of desmids and green algae were
relatively sensitive.
In conclusion, the NOECcommunity was determined as 15 µg a.i./L. The
NOEC for community metabolism, and therefore function, was 380 µg
a.i./L.
The results of the microcosm study were used for the analysis. The data
sets of phytoplankton, periphyton and zooplankton were re-analysed. The
Minimal Detectable Difference (MDD) is presented as a supplement to the
NOECs calculated. The computer analysis program of Hommen et al is
used for this.
At 3 μg/L no clear dose-response effects were demonstrated (effect class
1).

Analysis of biological data

At 15 μg/L a slight and short-term effect was observed in only one taxon
(Achnanthes spp.) in periphyton. This taxon was represented in the MDD
Category 1 in both, the phytoplankton and the periphyton communities. As
phytoplanktonic species, a treatment-related effect on this taxon could not
be observed. In the periphyton, the observed abundance decline occurred
in one isolated sampling date (on day 14). Note however, that the mean
abundance was higher in the 76 μg/L and 380 μg/L treatment groups as
compared to the 15 μg/L treatment. According to the decision scheme in
Figure 3 of Brock et al. (2015), this abundance decline corresponds to an
effect class 2.
At 76 μg/L and the highest test concentration of 380 μg/L, observed
effects were more pronounced and longer lasting with recovery not
appropriately evaluated due to high %MDDabu values in the recovery
period. The observed treatment-related population abundance increases or
decreases in these two treatment levels corresponded to an effect class
3A-4B.
A description of the effect classes is given by Brock et al 2015 and
adapted from EFSA 2013 and de Jong et al 2008.
Effect class 1: no treatment related effects demonstrated (NOEC
population).
Effect class 2: slight effects
Effect class 3A: pronounced effects; total period of effects < 8 weeks
followed by recovery.
Effect class 4B: pronounced short term effects demonstrated but recovery
cannot be properly evaluated.

Comments

The study was well performed and reported. The tested ecosystem has a
typical community which is not necessarily representative for the
ecosystems found in NZ. However, relatively sensitive species
(macrophytes and phytoplankton) were included in this study and therefore
conclusions can be extrapolated to the New Zealand environment.
NOEC community = 15 µg a.i./L

Conclusion

MAY 2020

NOEC population = 3 µg a.i./L (one species of diatom)
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Soil organisms
Earthworm field – prosulfocarb formulation
Table 136: Field study on earthworms – prosulfocarb formulation: key study
Field study: earthworm toxicity

Study type
Key study

Flag
Prosulfocarb 800EC

Test Substance
Adverse effects

Endpoint
No adverse effects observed after an application of Prosulfocarb 800 EC at a
dose rate of 5 kg product/ ha.

Value

Reference

Schulz L. (2015) Effects of prosulfocarb 800 g/L EC on earthworms under
field conditions. Report 14 10 48 008 F
Including the statement due to changes in data requirements
1

Klimisch Score
None that affected the study results

Amendments/Deviations
yes

GLP
ISO 11268-3, 1999, Kula et al 2006

Test Guideline/s
5 L product/ha (equivalent to 4 kg ai/ha)

Nominal Dose Level
Validity criteria met

yes

Study Summary

The objective of this field study was to investigate potential effects and the
potential recovery of field populations of earthworms after the application of
the test item Prosulfocarb 800 g/L EC. Therefore, a field experiment lasting
about one year was performed and the effects of the test item on different
earthworm species, biomass and abundance were compared to an untreated
control and to a reference item (toxic standard; carbendazim; Nutdazim 50
FLOW ®). The trial was placed on arable land near Machern in
Saxony/Germany. The test item Prosulfocarb 800 g/L EC was applied once
at a rate of 5 L/ha corresponding to 4 kg prosulfocarb/ha on bare soil.
Nutdazim 50 FLOW ® was applied once to the plots as reference item at a
rate of 20 L/ha corresponding to 10 kg carbendazim/ha. Tap water was
applied once as a control.

MAY 2020
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About 1 month after application the field was seeded with fodder beet.
Twelve plots, each 10 m x 10 m, were arranged in a 3 x 4 formation, each
plot surrounded by a 2 m wide path between the plots. The set-up was a
randomised block design. The assignment of the treatment groups to the
plots was based on the results of a pre-sampling. The pre-sampling was
conducted to determine the density, diversity and homogeneity of earthworm
populations at the site. Defined areas were sampled to assess earthworm
populations before application and three times after application, i.e. about 1,
6 and 12 months after test item application.
No measurable residues (< LOD) of prosulfocarb were determined in any of
the soil samples of the control plots taken after test item application. After the
application of Prosulfocarb 800 g/L EC a mean residue value of 121 % of the
application rate was found in soil samples of the test item treatment group.
The mean recovery was in the recommended range of 50 - 150 %.
Earthworms were sampled from four 0.125 m² sampling areas per plot per
sampling occasion by combining hand sorting with formalin extraction in the
excavated hole. The mean earthworm abundance in the control plots was
200.5 ind./m² at pre-sampling, 93.0 ind./m² at 1st sampling, 304.0 ind./m2 at
2nd sampling and 269.5 ind./m² at 3rd sampling. Earthworm species found in
the plots of the field site at pre-sampling were the endogeic species
Allolobophora chlorotica (12.2 % of total earthworms), Aporrectodea
caliginosa (45.0 % of total earthworms) and Aporrectodea rosea (3.7 % of
total earthworms) as well as the anecic species Aporrectodea longa (3.3 % of
total earthworms) and Lumbricus terrestris (28.6 % of total earthworms).
The presence of the dominant species Aporrectodea caliginosa and
Lumbricus terrestris representing different ecological groups indicated the
suitability of the field site.
The toxic reference item reduced total earthworm abundance and biomass by
22.0 % and 50.3 % at 1st sampling, respectively. Lumbricus terrestris was the
most sensitive species and was reduced in total abundance and biomass by
65.3 % and 66.6 % on this sampling date, respectively. The statistically
significant reduction in total earthworm biomass of 50.3 % at 1 st sampling
(about 1 month after test item application) confirmed the validity of the test
system.
Surface monitoring on days 1 - 3 after test item application showed that there
was no acute primary effect on earthworms by Prosulfocarb 800 g/L EC. No
alive, moribund or dead earthworms were found on the soil surface neither in
the test item nor in the control monitoring areas.
No statistically significant reduction in total earthworm abundance and
biomass could be observed for the tested application rate of 5 L Prosulfocarb
800 g/L EC about 1, 6 and 12 months after test item application.
Furthermore, no statistically significant reductions in abundance and biomass
of the different earthworm species and ecological groups could be observed
for the tested application rate of 5 L/ha about 1, 6 and 12 months after test
item application. Only for the total biomass of the earthworm species
Lumbricus terrestris a statistically significant reduction of 27.7 % could be
observed about 12 months after test item application.
However, since no effects on total biomass of Lumbricus terrestris could be
observed about 1 and 6 months after test item application and a reduction in
biomass of Lumbricus terrestris of 27.7 % is within the range of the natural
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variability of earthworm populations, the statistically significant reduction in
total biomass of Lumbricus terrestris can be considered as ecologically not
relevant.
At 12 months after application there were reduction >50% in abundance of
juvenils of Aporrectodea chlorotica and biomass of juveniles of Aporrectodea
longa (not significant). However, in the controls there was a low abundance /
biomass of these species, there is natural variability and the reduction in
biomass was <50%, the reduction in adult and adult/juvenile combined was
<50%. Therefore, it is likely that this reduction of abundance or biomass of
juveniles is not treatment related.
The current study meets all criteria required for a valid earthworm field study
as requested by the available guidance for earthworm field studies (ISO
11268-3, 1999; KULA et al., 2006). It can be concluded that the application of
Prosulfocarb 800 g/L EC tested at an application rate of 5 L/ha had no
adverse effects on single species, ecological groups and total earthworm
abundance and biomass about one year after test item application.

Conclusion

MAY 2020

No adverse effects observed after an application of Prosulfocarb 800 EC at a
dose rate of 5 kg product/ ha.
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Non-target plants
Seedling emergence - Prosulfocarb formulation EC
Table 137: Seedling emergence study – Prosulfocarb formulation: key study
Seedling emergence

Study type
Key study

Flag
Prosulfocarb -formulation (EC)

Test Substance
ER50

Endpoint

NOEC
Dry weight lowest value of species and endpoints
ER50: 49.1 g ai/ha (ryegrass)

Value

NOEC:12.1 g ai/ha (ryegrass)

Reference

Servajean E. (2010) Terrestrial plant test: seedling emergence and seedling
growth test with Prosulfocarb 800 g/L EC (OECD 208, July 2006). Study no
09-99-036-ES
1

Klimisch Score
Amendments/Deviations

Emergence in control was not ≥70%. For all crops. Therefore, a second
series of these crops was performed.
Yes

GLP
OECD 208

Test Guideline/s
12.1, 35.7, 106.3, 323.6, 966.0 g ai/ha

Nominal Dose Level
Treatment solutions varied between 95.2- 103.7% of nominal

Mean measured Dose
Level
HPLC/ UV detection

Analytical
measurements
Validity criteria met

Yes

Study Summary

This study aimed to determine the LR50 of a single application of the test item
with respect to seedling emergence and the ER50 for seedling growth in a
variety of terrestrial plants. The test treatments were sprayed at test initiation
onto the surface of a natural sandy loam soil. Nominal concentration rates
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were 12.1, 35.7, 106.3, 323.6, 966.0 g ai/ha. The study was performed on
ryegrass, onion, mustard, tomato carrot and garden cress. Ten seeds were
planted per pot and each treatment consisted of four replicates.
Emergence, plant growth and phytotoxicity were assessed. Seedling
emergence was recorded daily until stabilisation. Growth was assessed at
least 14 days after 50% emergence.
The concentration of the treatment solutions varied between 95.2 – 103.7%
of the nominal concentration.
For Onion, Carrot and Ryegrass, 67.5% of the plants had emerged in the
control group instead of ≥70%. In the second series of testing, the
percentages of emerged plants at the end of the test in the control was ≥70%
as required for Ryegrass and Onion, but 65.0% only for Carrot. In this later
case, the validity criteria were considered as fulfilled because 72.5% of the
plants had initially emerged, but 90% only had survived, responsible for that
65.0% only of the seeded plants were collected at the end of the test.
The results are presented in the table below.
Ryegrass was most sensitive crop regarding phytotoxicity, which was
observed at a rate of 35.7 g ai/ha.
Crop

LR50

NOEC

NOEC

ER50

NOEC
growth
dry
weight

ER50

Seedling
emergence

Seedling
emergence

growth

growth

Ryegrass*

74.3

35.7

12.1

51.3

12.1

49.1

Onion*

273.5

106.3

106.3

303.3

106.3

437.0

Mustard

>966.0

≥966.0

106.3

703.4

35.7

307.8

Tomato

>966.0

≥966.0

35.7

311.7

35.7

240.6

Carrot*

>966.0

323.6

323.6

319.1

106.3

341.5

Garden
cress

>966.0

323.6

35.7

269.1

106.3

325.3

*Lowest value of both series

Dry weight lowest value of species and endpoints

Conclusion

ER50: 49.1 g ai/ha (ryegrass)
NOEC:12.1 g ai/ha (ryegrass)
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Vegetative vigour - Prosulfocarb formulation EC
Table 138: vegetative vigour study – Prosulfocarb formulation: key study
Vegetative vigour

Study type
Key study

Flag
Prosulfocarb -formulation (EC)

Test Substance
ER50

Endpoint

NOEC
Dry weight lowest value of species and endpoints
ER50: 68.7 g ai/ha (ryegrass)

Value

NOEC: 54.1 g ai/ha (ryegrass)

Reference

Servajean E. (2010) Terrestrial plant test: vegetative vigour test with
Prosulfocarb 800 g/L EC (OECD 227, July 2006). Study no 09-99-037-ES
1

Klimisch Score
None that affected the study results

Amendments/Deviations
Yes

GLP
OECD 227

Test Guideline/s
Ryegrass: 5.8, 18.0, 54.1, 160.4, 483.0 g ai/ha

Nominal Dose Level

Onion and carrot: 515.2, 966.0, 1996.4, 4057.2, 8050.0 g ai/ha
Tomato, mustard and lettuce: 58.0, 179.7, 541.0, 1603.6, 4830 g ai/ha
Treatment solutions varied between 98.8- 107.4% of nominal

Mean measured Dose
Level
HPLC/ UV detection

Analytical measurements
Validity criteria met

Yes

Study Summary

This study aimed to determine the effects of a single application of the test
item with respect to vegetative vigour. Nominal concentration rates ranged
from 5.8 up to 8050 g ai/ha depending on the crop. The study was performed
on ryegrass, onion, mustard, tomato carrot and lettuce. The test treatments
were sprayed to the 2 to 4 true leaf stage. In total 30 plants per treatment
were used.
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Endpoints measured were dry shoot weight, shoot height, phytotoxicity.
These observations were compared with a water control group.
The concentration of the treatment solutions varied between 98.8 – 107.4%
of the nominal concentration.
The results are presented in the table below.
Ryegrass was most sensitive crop regarding phytotoxicity, which was
observed at a rate of 3160.4 g ai/ha.
Crop

NOEC plant
height

EC50
plant
height

NOEC
dry
weight

EC50

Ryegrass

54.1

131.7

54.1

68.7

Onion

1996.4

>8050.0

>8050

>8050.0

Mustard

58.0

594.9

541.0

917.7

Tomato

179.7

>4830.0

179.7

1368.7

Carrot

1996.4

>8050.0

1996.4

2139.0

Lettuce

179.7

2808.2

1603.6

ND

ND not determined
Dry weight lowest value of species and endpoints

Conclusion

EC50: 68.7 g ai/ha (ryegrass)
NOEC:54.1 g ai/ha (ryegrass)
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Seedling emergence – Boxer Gold
Table 139: seedling emergence study – Boxer Gold: key study
Seedling emergence

Study type
Key study

Flag
Boxer Gold - formulation (EC)

Test Substance
ER50

Endpoint

NOEC
Dry weight lowest value of species and endpoints
ER50= 205 mL formulation/ha (ryegrass)

Value

NOER = 51.2 mL formulation/ha (ryegrass)

Reference

Bramby-Gunary J. (2015) Prosulfocarb/ S-metolachlor EC (A14429B)Evaluation of the phytotoxicity to non- target terrestrial plant seedling
emergence and seedling growth test. Study no ACE-14-193
1

Klimisch Score
None that affected the results of the study

Amendments/Deviations
Yes

GLP
OECD 208

Test Guideline/s
8.19, 20.5, 51.2, 128, 320, 800, 2000, 5000 mL formulation/ha

Nominal Dose Level
Measured as prosulfocarb

Mean measured Dose
Level
Gas chromatography/ FID

Analytical measurements
Validity criteria met

Yes

Study Summary

This study aimed to determine the effects of Boxer Gold to non-target plants
when applied pre-emergence. The test treatments were sprayed onto the
surface of a sandy clay loam soil. Nominal concentration rates were 8.19,
20.5, 51.2, 128, 320, 800, 2000, 5000 mL formulation/ha. The study was
performed on ryegrass, onion, oat, rice, tomato, carrot, sugar beet,
cucumber, soybean and lettuce. Four seeds were planted per pot and each
treatment consisted of five replicates.
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Emergence, plant growth, mortality and phytotoxicity were assessed weekly.
Test duration was 21 days after 50% emergence.
Measured concentration of prosulfocarb ranged from 107 to 120 % of
nominal concentration.
The results in mL formulation/ha are presented in the table below.
Crop

ER50

NOER

NOER

ER50

ER50

height

NOER
growth
dry
weight

Seedling
emergence

Seedling
emergence

Growth

growth

height

Onion

>5000

2000

51.2

541

51.2

434

Oat

>5000

5000

320

723

128

488

Ryegrass

>5000

5000

51.2

326

51.2

205

Rice

>5000

5000

2000

4400

2000

4470

Sugar
beet

>5000

5000

320

3660

320

1710

Cucumber

>5000

5000

320

4560

800

3550

Carrot

>5000

5000

2000

>5000

5000

>5000

Soybean

>5000

5000

2000

>5000

5000

>5000

Lettuce

>5000

5000

128

2060

1328

1460

tomato

>5000

5000

51.2

>5000

128

>5000

Ryegrass was most sensitive crop regarding dry weight.
Dry weight lowest value of species and endpoints

Conclusion

ER50= 205 mL formulation/ha (ryegrass)
NOER = 51.2 mL formulation/ha (ryegrass)
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Vegetative vigour – Boxer Gold
Table 140: vegetative vigour study – Boxer Gold: key study
Vegetative vigour

Study type
Key study

Flag
Boxer Gold -formulation (EC)

Test Substance
ER50

Endpoint

NOER
ER50: 841 mL formulation/ha (ryegrass, dry weight)

Value

NOER: 8.19 mL formulation/ha (cucumber and soybean, height)

Reference

Bramby-Gunary J. (2015) Prosulfocarb/ S-metolachlor EC (A14429B)
Evaluation of the phytotoxicity to non-target terrestrial plant vegetative vigour
test. Report ACE 14-194
1

Klimisch Score
None that affected the study results

Amendments/Deviations
Yes

GLP
OECD 227

Test Guideline/s
8.19, 20.5, 51.2, 128, 320, 800, 2000, 5000 mL formulation/ha

Nominal Dose Level
Measured as prosulfocarb (20.5 g/L)

Mean measured Dose
Level
Gas chromatography/ FID

Analytical measurements
Validity criteria met

Yes

Study Summary

This study aimed to determine the effects of Boxer Gold on vegetative vigour
of non-target terrestrial plants. Boxer Gold was applied at 8.19, 20.5, 51.2,
128, 320, 800, 2000, 5000 mL formulation/ha. The study was performed on
ryegrass, onion, oat, rice, sugar beet, tomato, carrot and lettuce. The test
treatments were sprayed to the 2 to 4 true leaf stage. In total 20 plants per
treatment were used (four plants/replicate).
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Endpoints measured were dry shoot weight, shoot height, phytotoxicity.
These observations were compared with a water control group. Test duration
was 21 days after application.
Measured concentration of prosulfocarb was 100% of the nominal
concentration.
The results in mL formulation/ ha are presented in the table below.

Crop

NOER

ER50

NOER
growth dry
weight

ER50

Growth

growth

height

height

Onion

320

>5000

5000

>5000

Oat

128

3110

320

1360

Ryegrass

128

2620

128

841

Rice

2000

>5000

2000

>5000

Sugar
beet

800

>5000

800

>5000

Cucumber

8.19

1360

8.19

3080

Carrot

5000

>5000

5000

>5000

Soybean

8.19

1480

51.2

3560

Lettuce

800

>5000

128

>5000

tomato

800

>5000

20.5

3650

Growth
dry weight

Ryegrass was most sensitive crop for dry weight in terms of the ER50. The
lowest NOER height was observed in cucumber and soybean.
ER50: 841 mL formulation/ha (ryegrass, dry weight)

Conclusion
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NOER: 8.19 mL formulation/ha (cucumber and soybean, height)
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Seedling emergence – S-metolachlor
Table 141: seedling emergence study – S-metolachlor: key study
Seedling emergence

Study type
Key study

Flag
CGA 77102 active isomer metolachlor (S-metolachlor)

Test Substance
EC50

Endpoint

EC25
Dry weight lowest value of species and endpoints
EC50: 0.022 lb ai/acre (ryegrass)

Value

EC25: 0.0094 lb ai/acre (ryegrass)

Reference

R.S. Chetram, L.L. Schuster (1995). Tier 2 seedling emergence non-target
phototoxicity study using CGA77102. Laboratory identification number: 95481
1

Klimisch Score
None that impacted the study

Amendments/Deviations
Yes

GLP
EPA 540/9-82-020

Test Guideline/s
0.0037, 0.011, 0.033, 0.099, 0.30 and 0.89 lb ai/acre

Nominal Dose Level
Treatment solutions varied between 80-90% of nominal

Mean measured Dose
Level
GS-MS

Analytical measurements
Validity criteria met

Study Summary

Yes/no
The study was performed on lettuce, cucumber, oat, ryegrass, corn and
union. Five parameters were evaluated namely percent of emergence,
survival, phytotoxicity, height and plant dry weight.
Ten seeds were planted per pot and each treatment consisted of four
replicates. A single treatment was applied to the soil.
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Seedling emergence and phytotoxicity were recorded after 10 and 14 days,
phytotoxicity, survival, height and dry weight were recorded 21 days after
treatment.
The concentration of the treatment solutions varied between 80 – 90% of the
nominal concentration.
After 14 days no significant difference in emergence was observed for lettuce
cucumber and oats. The ryegrass and onion showed a significant difference
between the control.
21 days after treatment cucumber, oat and corn no significant effect on
survival was observed. An effect was observed in onion, ryegrass and
lettuce.
21 days after treatment significant effects on height and dry weight were
observed in all crops.
Phytotoxic signs were observed in all crops. With Ryegrass and onion being
the most sensitive.

Emergence lowest value
EC50: >0.89 lb ai/acre (All)
EC25: 0.071 lb ai/acre (ryegrass)
Survival lowest value
EC50: 0.052 lb ai/acre (lettuce)
EC25: 0.028 lb ai/acre (lettuce)
Height lowest value
EC50: 0.052 lb ai/acre (ryegrass)
EC25: 0.017 lb ai/acre (ryegrass)
Dry weight lowest value
EC50: 0.022 lb ai/acre (ryegrass)
EC25: 0.0094 lb ai/acre (ryegrass)
Dry weight lowest value of species and endpoints

Conclusion

EC50: 0.022 lb ai/acre which is 0.025 kg ai/ha (ryegrass)
EC25: 0.0094 lb ai/acre which is 0.0105 kg ai/ha (ryegrass)
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Vegetative vigour – S-metolachlor
Table 142: vegetative vigour study – S-metolachlor: key study
Vegetative vigour

Study type
Key study

Flag
CGA 77102 active isomer metolachlor (S-metolachlor)

Test Substance
EC50

Endpoint

EC25
Dry weight lowest value of species and endpoints
EC50: 0.038 lb ai/acre (ryegrass)

Value

EC25: 0.021 lb ai/acre (ryegrass)

Reference

R.S. Chetram, L.L. Schuster (1995). Vegetative vigour non-target
phototoxicity study using CGA77102. Laboratory identification number: 95482
1

Klimisch Score
None that impacted the study

Amendments/Deviations
Yes

GLP
EPA 540/9-86-132

Test Guideline/s
0.0037, 0.011, 0.033, 0.099, 0.30 and 0.89 lb ai/acre

Nominal Dose Level
Treatment solutions varied between 96-103% of nominal

Mean measured Dose
Level
GS-MS

Analytical measurements
Validity criteria met

Yes
The study was performed on tomato, cucumber, oat, ryegrass, corn and
union.

Study Summary

MAY 2020

Plants were grown outdoors until the proper growth stage was reached (1-3
true leaf stage). Plants were then thinned out to five plants of uniform height
per pot. A single treatment was applied, each treatment consisted of four pots
of plants.
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Plants were observed at 7, 14 and 21 days after treatment for phytotoxic
signs and dry weight and plant dry weight was determined 21 days after
treatment.
The concentration of the treatment solutions varied between 96 – 103% of
the nominal concentration.
21 days after treatment tomato, cucumber, oat, onion and corn no significant
effect on survival was observed. An effect was observed in ryegrass.
21 days after treatment significant effects on height and dry weight were
observed in all crops.
Phytotoxic signs were observed in all crops. With Ryegrass and cucumber
being the most sensitive.

Survival (lowers value)
EC50: >0.89 lb ai/acre (All)
EC25: 0.80 lb ai/acre (ryegrass)
Height lowest value
EC50: 0.059 lb ai/acre (ryegrass)
EC25: 0.024 lb ai/acre (ryegrass)
Dry weight lowest value
EC50: 0.0.038 lb ai/acre (ryegrass)
EC25: 0.021 lb ai/acre (ryegrass)
Dry weight lowest value of species and endpoints

Conclusion

EC50: 0.038 lb ai/acre which is 0.043 mg/ha (ryegrass)
EC25: 0.021 lb ai/acre which is 0.024 mg/ha (ryegrass)
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Bees and other terrestrial invertebrates
Pollinators – Acute - prosulfocarb
Table 143: Acute oral toxicity of prosulfocarb to honey bee: key study
Acute oral toxicity

Study type
Key study

Flag
prosulfocarb

Test Substance
LD50 oral

Endpoint
>213.08 µg ai/ bee

Value
Reference

Kling A (2009) Prosulfocarb-Acute oral toxicity to the honey bee Apis
mellifera in the laboratory. Report/ study no S09-02722
1

Klimisch Score
None that impacted the study

Amendments/Deviations
Yes

GLP
OECD 213

Test Guideline/s
12.5, 25, 50, 100 and 200 μg a.i./bee

Nominal Dose Level
14.19, 27.80, 55.69, 96.37, 213.08 μg a.i./bee

Actual intake
NA

Analytical measurements
Validity criteria met

Yes

Study Summary

The aim of this study was to assess the acute oral toxicity of prosulfocarb
(technical material) to the honey bee, Apis mellifera, in a laboratory study.
The nominal dose levels for the oral toxicity test were 12.5, 25, 50, 100 and
200 μg a.i./bee. Prosulfocarb was first dissolved in acetone and afterwards
diluted with 50% sugar solution. Bees in the control group received a 50 %
sugar solution mixed with the solvent acetone (10:1). The doses based on
the actual consumption of the test item were 14.19, 27.80, 55.69, 96.37,
213.08 μg a.i./bee. The test solutions were offered to the bees for 6 hours.
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Assessments of mortality and abnormal behavioural effects were carried out
at 4, 24 and 48 hours after start of feeding the test solutions.
In the oral test, 0.0 % mortality occurred in the control group fed with pure 50
% sugar solution and 2.0 % mortality was observed in the control group fed
with 50% sugar solution containing 10 % acetone.
The 24-hour oral LD50 values for the reference item was 0.13 μg dimethoate/
bee.
Consequently, validity criteria for both control and reference item mortality
were met and the test was deemed valid.
In the oral toxicity test of the test item treatment, a maximum mortality of 8.0
% (corrected mortality 6.1 %) was observed at the second highest tested
dose level of 100 μg a.i./bee (actual: 96.37 μg a.i./bee) after 48 hours.
In conclusion, the 48-hour oral LD50 value of prosulfocarb is > 213.08 μg
a.i./bee.
LD50 > 213.08 μg a.i./bee oral

Conclusion
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Non-target arthropods – prosulfocarb formulation EC
Table 144: Acute toxicity of prosulfocarb formulation to Typhlodromus pyri: key study
Study type

Beneficial insect toxicity

Flag

Key study

Test Substance

Prosulfocarb- formulation (EC)

Endpoint

LR50

Value

6.66 L product/ha

Reference

Jansen JP. (2008) Dose-response study to assess side-effects of
Prosulfocarb 800EC on protonymphs of the predatory mite Typhlodromus
pyri Scheuten (Acari Phytoseiidaae) on detached bean leaves in the
laboratory. Report TE01/2008

Klimisch Score

1
Relative Humidity was in the range 56.5%-74.0% instead of 60-90% RH was
indicated in the Study plan.

Amendments/Deviations

The validity criteria were met. Therefore, it is considered that this deviation
did not affect the study results.

GLP

Yes

Test Guideline/s

BART (Candolfi et al) and IOBC (Voght 2000)

Nominal Dose Level

1.25, 2.5, 5.0, 10.0, 15.0 L product/ha

Validity criteria met

Yes

Study Summary

A dose-response laboratory study was carried out to determine the effects of
the herbicide Prosulfocarb 800 EC on protonymphs of the predacious mite
Typhlodromus pyri (Acari; Phytoseiidae) under extended-laboratory test
conditions. The test product was applied on bean leave discs at 5 doses in
the range of 1.25 LI to 15.0 L product/ha in order to determine the LR50•
Additional leaves were treated with water as control and with dimethoate as
toxic standard. Two sets of leaves were treated at the same time. The first
set was used for initial exposure during the first week of the experiments, the
second set for assessment of fertility during the second week of the
experiments. After treatment, leaves were carefully placed on wetted cotton
pad and twenty 2-3 day old T.pyri protonymphs were confined on each disc
leaf of the first set. Five exposure units were assembled for the control and
for each dose of the test product and two for toxic standard. Pinus pollen was
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provided as food. At day 7, surviving mites were harvested, sexed and
transferred to the second set of leaves for fecundity assessment. At day 14,
the number of protonymphs and eggs found in each unit was counted and
mean fertility performance was calculated. Mean mortality in each group was
corrected with the mortality observed in the control according to Abbott
(1925). The corrected mortalities were used to estimate the LR50 with the
help of a Probit analysis. Reduction in beneficial capacity was calculated for
each dose using fecundity data.
At day 7 of exposure, observed mortality in the control and toxic standard
units were 12.0% and 100.0%, respectively. With Prosulfocarb 800 EC,
corrected mortality reached 6.8 %, 18.2 %, 38.6 %, 72. 7 % and 98.9 % at
1.25, 2.5, 5.0, 10.0 and 15.0 L per ha, respectively. The LR50 of Prosulfocarb
800 EC for T. pyri on detached bean leaves was estimated equal to 6.66 ±
0.33 L of product per ha (Probit analysis, normal distribution).
In the control units the mean fertility performance reached 5.22 eggs/female.
In test units treated with Prosulfocarb 800 EC, mean fertility performance was
3.99, 4.06, 3.30 and 1.79 eggs/females at 1.25, 2.5, 5.0 and 10.0 L per ha,
respectively. As no females survived neither at the test dosage of 15.0 L/ha
nor with toxic standard, assessment of fertility was not possible with these
objects.
On basis of these results, reductions in beneficial capacity of T. pyri exposed
to detached bean leaves treated with Prosulfocarb 800 EC reached 23.6%,
22.2%, 36.8% and 65. 7% at 1.25, 2.5, 5.0 and 10.0 L per ha, respectively.

Conclusion
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Table 145: Acute toxicity of prosulfocarb formulation to Hypoaspis aculeifer: key study
Study type

Beneficial insect toxicity

Flag

Key study

Test Substance

Prosulfocarb - formulation (EC,800 g/L)

Endpoint

NOEC reproduction

Value

50 mg test substance/ kg dw soil

Reference

Schulz L (2014) Prosulfocarb EC (A8545G) effects on the reproduction of the
predatory mite Hypoaspis aculeifer. Report 14 10 48 251 S

Klimisch Score

1

Amendments/Deviations

None

GLP

Yes

Test Guideline/s

OECD 226

Nominal Dose Level

6, 13, 25, 50, 100, 200, 400, 800 mg test substance / kg dry weight of soil

Validity criteria met

Yes
The purpose of this study was to determine potential effects of the test item
on the mortality and the reproductive output of the soil mite species
Hypoaspis aculeifer (CANESTRINI) as a representative of soil microarthropods during a test period of 14 days.

Study Summary

Adult female mites (four replicates of 10) were exposed in an artificial soil
system with 5% peat content over a period of 14 days to concentration of 6,
13, 25, 50, 100, 200, 400, 800 mg test substance / kg dry weight of soil. In
addition, a water control was tested with 8 replicates. A toxic reference
(dimethoate) was tested in a separate study.
Temperature was 20 ±2°C and the photoperiod was 16 h light (518 lux) and 8
hours dark. Mortality and reproduction were determined and were used to
determine the endpoints.
The validity criteria were met. Mortality in control ≤ 20% (observed 1.3%) and
number of juvenils per replicate ≥50 (observed 259.3) and coefficient of
variance of reproduction in the control ≤30% (observed 6.8%).
The EC50 values of the toxic reference was 6.2 mg ai/ kg soil for reproduction.
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Mortality (parents) was 1.3% in the control. In the treatment groups, -1.3,
3.8, 1.3, 1.3, -1.3,3.8, 3.8 and 6.3 % corrected mortality occurred for the 6,
13, 25, 50, 100, 200, 400, 800 mg test substance / kg dry weight of soil
groups, respectively. No significant effects were observed.
Mean number of offspring after 14 days was 259.3 in the control. In the
treatment groups 262.0, 251.8, 262.8, 253.0, 238.3, 171.3, 76.5 and 14.8
number of juvenils were observed for the concentrations 6, 13, 25, 50, 100,
200, 400, 800 mg test substance / kg dry weight of soil, respectively.
Significant effects on reproduction were observed at 100 mg test substance/
kg dw soil onwards.
The NOEC reproduction was determined to be 50 mg test substance / kg dry
weight soil.

Conclusion

MAY 2020

NOEC reproduction = 50 mg test substance/ kg dw soil
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Table 146: Acute toxicity of prosulfocarb formulation to Aphidius rhopalosiphi: key
study
Beneficial insect toxicity: Dose response study

Study type
Key study

Flag
Prosulfocarb-formulation (EC)

Test Substance
LR50

Endpoint
1.24 L/ha

Value

Reference

Hautier L. (2009) Dose-response study to assess side -effects of
Prosulfocarb 800 EC on adults of the parasitic wasp Aphidius rhopalosiphi
(Destefani-Perez) (Hym; Aphidiidae) on plants in the laboratory. Report
AE01/2009
1

Klimisch Score
Yes, see comment

Amendments/Deviations
Yes

GLP
BART (Candolfi et al) and IOBC (Voght 2000)

Test Guideline/s
0.625, 1.25, 2.50, 5.0, 10.0 L product/ ha

Nominal Dose Level
Validity criteria met

yes

Study Summary

A dose-response laboratory study was carried out to determine the effects of
the herbicide Prosulfocarb 800 EC on adults of the aphid parasitoid Aphidius
rhopalosiphi (Hym ; Aphidiidae) under extended laboratory test conditions.
The test product was applied with a backpack sprayer on barley seedlings at
5 doses ranging from 0.625 L/ha to 10.0 L/ha in order to assess the LR50 and
the effects on the fertility. Additional barley seedlings were treated with water
as control and with dimethoate as toxic standard. Female wasps were
confined on seedlings for a period of 48 h. About 30 minutes and 2 hours
after being released, the position of the wasps was observed to detect any
repellent effects. After 48 hours, surviving females were harvested and 15 of
them per treatment group were used for assessment of the fertility. They
were individually released onto barley seedlings infested with cereal aphids.
10 to 12 days later, aphid mummies (parasitised aphids containing wasp
pupae) were counted and mean mummy production by the females was
calculated for each test group. The LR50 was estimated on basis of the
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corrected mortality and the reduction in beneficial capacity was estimated on
the basis of reproductive performance.
After 48 h of exposure to treated plants, mortality reached 4.0 % and 90.0 %
in the control and in the toxic standard units, respectively. In test units
containing leaves treated with Prosulfocarb 800 EC, the corrected mortality
reached 0.0 %, 58.3 %, 91.7 %, 100.0 % and 100.0 % at 0.625 L/ha, 1.25
L/ha, 2.5 L/ha, 5.0 L/ha and 10.0 L/ha, respectively. The LR50 of Prosulfocarb
800 EC was estimated at 1.24 ± 0.09 L/ha. A mean production of 9.13 aphid
mummies/female was obtained for the control. In the test units containing
leaves treated with Prosulfocarb 800 EC, the mean number of aphid
mummies per surviving female was 6.07, 5.20 and 0.5 at 0.625 L/ha, 1.25
L/ha and 2.5 L/ha, respectively. Reduction of beneficial capacity was
observed at 0.625 L/ha, 1.25 L/ha and 2.5 L/ha and ER50 was estimated at
1.25 L/ha.

Comment

During performance of the studies, the relative humidity (RH) of the climatic
chamber was sometimes outside specification limits of 90% RH for periods
longer than 2 hours, with a maximum 100.0 %.
The validity criteria were met. Therefore, it is considered that this deviation
did not affect the study results.

Conclusion

MAY 2020

LR50 = 1.24 L product/ ha
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Table 147: Acute toxicity of prosulfocarb formulation to Aleochara bilineata: key study
Study type

Beneficial insect toxicity

Flag

Key study

Test Substance

Prosulfocarb - formulation (EC)

Endpoint

Adverse effects

Value

Prosulfocarb 800 EC (5 L/ha) applied to soil did not affect mortality of the
beetles and did not reduce the ability to parasite onion fly pupae.

Reference

Hautier L (2008) Side effects of Prosulfocarb 800 EC on the roove beetle
Aleochara bilineata Gyll. (Col Staphylinidae) on sandy loam soil in the
laboratory. Report ABE01/2008

Klimisch Score

1

Amendments/Deviations

During performance of the study, the relative humidity (RH) of the climatic
chamber was sometimes outside specification limits of 60-90% RH for
periods longer than 2 hours, with a minimum of RH 54%.

GLP

Yes

Test Guideline/s

Barrret et al Setac guidance document, Grimm et al

Nominal Dose Level

5.0 L product/ha

Validity criteria met

In the toxic standard, the parasitism reduction was 44.3% and it is lower than
50% mentioned in the guideline. At the same dose, this difference of toxicity
can be explained by the substrate. In the guideline, the parasitism reduction
is observed on inert substrate, sand while this study is realised on natural
substrate, soil.

Study Summary

A laboratory study was carried out to determine the effects of the product
Prosulfocarb 800 EC on the rove beetle Aleochara bilineata on sandy loam
soil in the laboratory, according to methods developed by Grimm et al.
(2000). The test product was applied at a rate of 5.0 L/ha, corresponding to
the maximum recommended field rate. The study was split into two phases:
first exposure of adult rove beetle to soil treated with test products (28 days)
and secondly assessment of parasitism rate of onion fly Delia antiqua pupae
offered to the rove beetle during the first phase (7-8 weeks). Product was
sprayed on the soil in four exposure units. An additional group of 4 exposure
units was left untreated as control and a group of 4 was treated with
dimethoate as toxic standard. 20 Alocheara bilineata beetles were released
in each unit. They were fed with mosquito frozen larvae and 500 Onion fly
pupae were added to each units at day 7, 14 and 21. At day 28, units were
dismantled and surviving rove beetles and onion fly pupae harvested. They
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were left to hatch to assess parasitism rate by A. bilineata. Reduction in
parasitism compare to control was used to assess toxicity of the product.
After 28 days of exposure, 38.75% of the rove beetles were found alive in
control units. In units treated with Prosulfocarb 800 EC and toxic standard,
83.75% and 13.75% of the rove beetle were found alive at the end of the
exposure period. In the control units, parasitism rate reached a mean of
49.9% of the total onion fly pupae provided during exposure. With
Prosulfocarb 800 EC, parasitism rate reached 61 .8% and no reduction of
parasitism compared to control was observed. In the toxic standard unit,
parasitism rate of Onion fly pupae was 27 .8% and reduction of parasitism
compared to control reached 44.3%.
Results obtained in this study showed that Prosulfocarb 800 EC sprayed to
the soil at 5.0 I/ha, does not reduce the ability of the rove beetle A. bilineata
to parasite onion fly pupae.

Conclusion

MAY 2020

Prosulfocarb 800 EC (5 L/ha) applied to soil did not affect mortality of the
beetles and did not reduce the ability to parasite onion fly pupae.
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Table 148: Acute toxicity of prosulfocarb formulation to Poecilus cupreus: key study
Study type

Beneficial insect toxicity

Flag

Key study

Test Substance

Prosulfocarb - formulation (EC)

Endpoint

LR50

Value

> 5 L product/ha

Reference

Hautier L (2008) Toxicity of prosulfocarb 800 EC on the carabid beetle
Poecilus cupreus (col.Carabidae) on sand in the laboratory. Report
PC02/2007

Klimisch Score

1

Amendments/Deviations

None that affected the results of the study

GLP

Yes

Test Guideline/s

SETAC guidance Barret et al

Nominal Dose Level

5 L product/ha

Validity criteria met

Yes

Study Summary

A laboratory study was carried out to determine the effects of the product
Prosulfocarb 800 EC on adults of the carabid beetle Poecilus cupreus on
inert quartz sand in the laboratory. The test product was applied at a rate of
5.0 L/ha applied in 400 L of spray mixture/ha. 5 units filled with quartz sand,
each containing 6 beetles (3 males, 3 females), were treated with
Prosulfocarb 800 EC. 5 additional units were treated with water as control
and 2 with dimethoate as toxic standard. Beetles were fed with housefly
pupae. Food consumption and the condition of the beetles were recorded
throughout the 14 days of the test.
After 14 days of exposure, one beetle was found dead in the units treated
with water and four in the units treated with Prosulfocarb 800 EC at 5.0 L/ha.
Observed and corrected mortality in the test units treated with Prosulfocarb
800 EC were 13.33 % and 10.34 % at 5.0 L/ha, respectively. In toxic
standard units, final mortality reached 100.0%.
Beetles consumed a mean of 5.00, 5.00 and 1.12 housefly pupae/beetle in
control, Prosulfocarb 800 EC at 5.0 L/ha, and toxic standard units,
respectively. No reduction of food consumption, compared to the control, was

MAY 2020

Page 248 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

observed in the test units treated with Prosulfocarb 800 EC, at 5.0 L/ha. In
toxic standard units, reduction in food consumption reached 77.60 %.

Conclusion

MAY 2020

LR50 > 5 L product/ha
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Non-target arthropods – S-metolachlor
Table 149: Toxicity of S-metolachlor to Aphidius rhopalosiphi: key study
Beneficial insect toxicity

Study type
Key study

Flag
CGA 77102 EC 960 (S-metolachlor formulation)

Test Substance
LC50

Endpoint
>2200 g ai/ha

Value

Reference

Candolfi, M. (1998). Toxicity of CFA 77102 EC 960 (A-9396 B) to the
parasitic wasp Aphidius rhopalosiphi (Hymenoptera: Aphidiidae) under
extended laboratory conditions. Project number: 987663
1

Klimisch Score
None that impacted the study

Amendments/Deviations
Yes

GLP
IOBC, Escort and Mead-Briggs

Test Guideline/s
13.2 g ai/ha, 88 g ai/ha, 1540 g ai/ha and 2200 g ai/ha

Nominal Dose Level
Not required

Mean measured Dose
Level
Not required

Analytical measurements
Validity criteria met

Yes
Adult female (<48 hours old) Aphidius rhopalosiphi were exposed on treated
potted corn plants. The exposure phase (mortality assessment) consisted of
6 replicates per treatment containing 5 adult females each.

Study Summary

MAY 2020

The survival and behaviour was monitored for 48-hours (at 2, 24 and 48
hours) after which the survivors were transferred onto untreated aphidinvested barley plants to assess the fecundity for 10-12 days. Time to
parasitize the aphids was 24 hours. Sub lethal effects were evaluated 30
minutes and 2 hours after the wasps were introduced into the test units.
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The reproduction phase consisted of 14 replicates per treatment which
consisted of an individual female.
Indications were found that the formulation has a repellent effect on the
wasps.
No significant effects were observed on mortality (max 6.7%) and number of
parasitized aphids. The LC50 was above the highest rate tested.
LC50 is >2200 g ai/ha

Conclusion

MAY 2020
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Non-target arthropods – Boxer Gold
Table 150: Toxicity of Boxer Gold to Aphidius rhopalosiphi:: key study
Beneficial insect toxicity: Dose response study

Study type
Key study

Flag
Boxer Gold - formulation (EC)

Test Substance
LR50

Endpoint

ER50 reproduction
LR50 = 1348.3 mL product/ ha

Value

ER50 reproduction > 625 mL product/ha

Reference

Stevens J. (2015) Prosulfocarb/s-metolachlor EC (A14429B) A rate response
extended laboratory bioassay of the effects of fresh residues on the parasitic
wasp Aphidius rhopalosiphi (Hymneoptera, Braconidae). Report SYN-14-99
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
Mead-Briggs et al, Candolfi et al, Barrett et al

Test Guideline/s
5000, 2500, 1250, 625 and 312.5 mL product/ha

Nominal Dose Level
Validity criteria met

yes
In an extended laboratory test the effects of Boxer Gold on the parasitic wasp
Aphidius rhopalosiphi were assessed. Following a preliminary range-finding
test, Boxer Gold was evaluated in a definitive bioassay at five application
rates, equivalent to 5000, 2500, 1250, 625 and 312.5 mL product/ha. Also
included were a control treatment of water and a toxic-reference treatment
Perfekthion (nominally 400 g/L dimethoate), applied at a rate of 10 mL
product/ha.

Study Summary

MAY 2020

Treatments were applied at a volume rate equivalent to 400 L spray
solution/ha to pots of seedling barley (Hordeum vulgare). Once dry, the
barley plants were enclosed within cylindrical, ventilated collars. Five wasps
were confined in each arena, with six replicates (i.e. a total of 30 wasps)
prepared for each treatment. Assessments of treatment effects were made
over 48 h. The behaviour of the wasps was assessed during the first 3 h after
treatment and also at 24 and 48 h after treatment, to determine whether there

Page 252 of 255
Science memo for application to import or manufacture Boxer Gold for release (APP203736)

was any apparent repellence from the treated plants, and wasp survival was
assessed over a period of 48 h.
To assess any significant sub-lethal effects on reproduction, assessments
were then carried out for the control and from the only two treatment rates of
the test item which had resulted in ≤ 60% corrected mortality. Fifteen female
wasps were confined individually for 24 h over untreated barley plants
previously infested with cereal aphids (Metopolophium dirhodum and
Rhopalosiphum padi). The wasps were then removed and the plants left for a
further 10 days before the number of ‘mummies’ (parasitised aphids
containing wasp pupae) that had developed was recorded. The duration of
the bioassay was therefore 13 days.
The intention was to use the data to derive, if possible, the 48-h median lethal
rate (LR50) and to determine the no-observed-effect rate (NOER) with regard
to both mortality and reproduction.

No mortality occurred in the control and lowest treatment rate. Mortality was
6.7%, 66.7%, 76.7% and 93.3% at the rates 625, 1250, 2500 and 5000 mL
product/ha respectively. The difference was significant compared to control
for the three highest rates. It was estimated that the 48-h LR50 for A14429B
was 1348.3 mL product/ha (95% confidence limits of 1011.4 and 1741.3 mL
product/ha). Based on statistical comparisons with the control, the NOER
with respect to wasp survival was 625 mL product/ha.
No adverse effects on reproduction were seen at treatment rates up to and
including 625 mL product/ha. The ER50 was > 625 mL product/ha.
LR50 = 1348.3 mL product/ ha

Conclusion

MAY 2020

ER50 reproduction > 625 mL product/ha
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Endocrine disruptive properties - prosulfocarb
Table 151: Potential endocrine disruption properties of prosulfocarb
Reference

Pickfors D (2016) Review for potential for endocrine disruption in
ecotoxicological species. Report TK0253773
All of the relevant available data on Prosulfocarb for potential for nonmammalian endocrine disruption is reviewed and summarised using a weight
of the evidence approach proposed by the European Chemical Industry
Council (CEFIC) Endocrine Modulators Steering Group (EMSG), structured
according to the OECD Conceptual Framework for Testing and Assessment of
Endocrine Disrupters. The relevant data for potential mammalian endocrine
disruption is discussed in a separate report.

Study Summary

Available ecotoxicity tests with endpoints relevant for identification of
endocrine disrupters have been reviewed. Six regulatory studies covering a
range of study types in vivo provided endpoints relevant to identification of
endocrine disrupting activity. These studies can be allocated to Levels 1 and 4
of the OECD Conceptual Framework.
Following evaluation of each of the relevant studies individually, and a
subsequent weight of evidence evaluation, no concerns were identified that
prosulfocarb can be considered an endocrine disrupter, as defined by
WHO/IPCS (2002):
“An endocrine disrupter is an exogenous substance or mixture that alters
function(s) of the endocrine system and consequently causes adverse health
effects in an intact organism, or its progeny, or (sub)populations.”

Conclusion

MAY 2020

Based on the reviews any endocrine disrupting potential of prosulfocarb is
considered to be low.
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