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Background 

Statement on the identity of the bodies comprising the 

competent authority 

This assessment has been conducted according to assimilated Regulation No 

1107/2009. Competent authority status in Great Britain (GB) plant protection 

products legislation rests with Ministers and powers are delegated by GB 

administrations to the Health and Safety Executive (HSE) through a series of 

agency agreements. The risk assessment for bixlozone has been conducted by 

HSE’s Chemicals Regulation Division under this delegation and is relevant to the 

use of bixlozone in GB. The risk assessment has been subject to public consultation 

and independent scientific advice from the Expert Committee on Pesticides (ECP). 

The input provided through these processes has been considered by HSE when 

finalising the conclusion on this new active substance. Technical terminology is 

used throughout this document and a list of abbreviations is available in Appendix 6. 

Statement on identity and intended use of the active 

substance 

Bixlozone (company codename: F9600/FMC-57049, CAS Number 81777-95-9) is 

the ISO name for 2-[(2,4-dichlorophenyl)methyl]-4,4-dimethyl-1,2-oxazolidin-3-one 

(IUPAC). It is a herbicide with residual activity applied to control the growth of a 

range of broadleaf and grass weeds in winter wheat, winter barley, winter oilseed 

rape and maize. There are no products currently authorised for use in GB containing 

bixlozone. However, the representative product for the purposes of the active 

evaluation, is F9600-4 SC, a suspension concentrate formulation containing 400 g 

bixlozone/litre. 

Bixlozone was developed by the FMC Corporation as FMC Chemical sprl (“FMC”). 

FMC submitted the dossier on which this risk assessment is based. 

Overall proposal of HSE 

HSE proposes approval for the active substance bixlozone, for inclusion in plant 

protection products on the GB market. 
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Supporting documents 

The following documents support this proposal: 

• Summary dossier (the applicant’s overviews of the data) 

• Assessment report (HSE’s evaluation of the data) 

• Reporting table (containing the public, the Administrations and applicant 

comments, plus HSE responses) 

• ECP advice 

• List of endpoints for the active substance and the representative formulation 
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The active substance and formulated 
product 

Table 1 Active Substance information 

ISO common name Bixlozone 

IUPAC 2-[(2,4-dichlorophenyl)methyl]-4,4-dimethyl-1,2-

oxazolidin-3-one 

Specification of purity of the 

active substance in g/kg 

Minimum purity: 960 g/kg 

Relevant impurity: (2,4-dichlorophenyl)methanol 

CAS 1777-82-8: Maximum 1.5 g/kg 

Table 2 Formulated Product information 

Product name F9600-4 SC 

Product type and code Suspension Concentrate [Code: SC] 

Active substance content 400 g/L 

Function Herbicide 

Effective against A range of broadleaf and grass weed species 

Field Winter wheat, winter barley, winter oilseed rape 

and maize 

Application method Broadcast soil applied 
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Full details of the good agricultural practices (GAP) for the GB representative uses 

(winter wheat, winter barley, winter oilseed rape and maize) can be found in 

Appendix 1. 
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Conclusion of HSE 

The conclusion presented below represents an overview of the final assessment of 

the competent authority, HSE. For further details see the sections presented, and if 

more detail is required, refer to the assessment report. 

This active substance has been evaluated in accordance with the uniform 

principles in assimilated Regulation No 546/2011 and agreed guidance. It can 

be expected to meet the following criteria specified as required for approval: 

The substance is not to be classified as a mutagen (category 1A or 1B), as a 

carcinogen (category 1A or 1B), or as toxic to reproduction (category 1A or 1B) 

under the assimilated CLP Regulation No 1272/2008. 

The substance is not considered to have endocrine-disrupting (ED) properties that 

cause adverse effects in humans or non-target organisms. 

The active substance is not to be classed as a persistent organic pollutant (POP), a 

persistent, bioaccumulative and toxic (PBT) substance, or very persistent and very 

bioaccumulative (vPvB) substance. 

The cut-off criteria (assimilated Regulation No 1107/2009 Annex II points 3.6.2 

to 3.6.4 and 3.7) therefore do not prevent approval. 

The other approval criteria specified in points 2 and 3 of Annex II have been 

considered and are satisfied enabling conclusions as follows: 

The residues of the product have no harmful effects on human health or 

groundwater and have no unacceptable effects on the environment. 

Suitable methods are available to measure residues of relevance. 

The product is sufficiently effective. 

The product has no immediate or delayed harmful effect on human health. 

The product has no immediate or delayed harmful effect on groundwater. 

The product has no unacceptable effects on plants or plant products. 
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The product has no unacceptable effects on the environment, including 

contamination of air, soil and water, including from long range transportation. 

The product has no unacceptable impact on non-target species. 

This evaluation demonstrates that the criteria specified in Article 4 of 

assimilated Regulation No 1107/2009 are satisfied and bixlozone meets the 

conditions for approval. 

According to Article 24 of assimilated Regulation No 1107/2009, an active 

substance complying with the criteria provided for in Article 4 shall be approved as a 

candidate for substitution if it meets one or more of the additional criteria laid down 

in point 4 of Annex II. Bixlozone meets the following criteria: 

— it meets two of the criteria to be considered as a PBT substance 

Persistence (P): met for soil and (potentially) fresh water 

Toxic (T): met based on toxicity to aquatic plants 

This evaluation demonstrates that the criteria specified in Article 24 of 

assimilated Regulation No 1107/2009 are satisfied and bixlozone meets the 

conditions for approval as a candidate for substitution. 
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Summary of the Evaluation 

1. Identity, physical/chemical/technical properties and 

methods of analysis 

Suitable methods are available to measure residues of relevance 

The assessment of the data package revealed no concerns with respect to the 

identity, physical, chemical and technical properties of bixlozone or the 

representative formulation. 

Acceptable data have been submitted to support the manufacturing sites of 

bixlozone and the proposed specification based on pilot scale manufacturing is 

considered supported by the available data. 

Physical/chemical properties: The log Pow for bixlozone is 3.3 at pHs 4, 7 and 9, 

indicating that it is fat soluble, but does not have the potential to bioaccumulate. 

Bixlozone is not classified as flammable, explosive or oxidising. Data to address the 

UV/visible absorption spectra of the relevant impurity (2,4-dichlorophenyl)methanol 

are required (see Additional Considerations section). This is not regarded as critical 

to the approval decision. 

Methods of analysis for the generation of pre-authorisation data: Acceptable 

methods have been submitted for the determination of the active substance and all 

significant and relevant impurities in the technical material as manufactured. 

Acceptable methods have been submitted for the determination of the active 

substance in the plant protection product. A method for the determination of the 

relevant impurity (2,4-dichlorophenyl)methanol in the plant protection product is 

required (see Additional Considerations section). This is not regarded as critical to 

the approval decision. 

Acceptable methods have been submitted for the determination of bixlozone and 

selected metabolites in various studies used in support of all areas of the risk 

assessment. 

Methods of analysis for post-approval monitoring: Acceptable methods have 

been submitted for the post-approval monitoring and control of bixlozone and 

selected metabolites in food of plant and animal origin, soil, surface water, drinking 

water, air and body fluids and tissues. 
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Liquid chromatography with tandem mass spectrometry (LC-MS/MS) can be used to 

measure bixlozone residues in food and feed of plant and animal origin, honey, soil, 

sediment, surface and groundwater, air, (whole) blood and urine. The methods are 

fully validated for the determination of residues in plants and plant products of high 

acid, high starch and high oil crops. For other crop groups independent laboratory 

validation data for the method for the monitoring of residues in plants for the high 

water and high starch (dry) crop groups and validation and ILV of the method for the 

monitoring of residues in plants for the high protein crop group are required (see 

Additional considerations section). These data are not regarded as critical to the 

approval decision. 

2. Human health hazard 

The product has no immediate or delayed harmful effect on human health. 

As bixlozone is a new active substance, there is no information on its toxicity in the 

publicly available literature. The available regulatory studies were conducted for the 

purpose of this approval and have not been previously evaluated; the studies relied 

upon for the assessment were compliant with good laboratory practice (GLP) and 

followed the respective Organisation for Economic Co-operation and Development 

(OECD) test guidelines. 

The assessment of the data package revealed no significant1 hazards with respect 

to the toxicology of bixlozone or the representative formulation. 

Absorption distribution and excretion in mammals: Bixlozone is rapidly and 

extensively absorbed from the gastrointestinal tract, with an oral absorption value 

and oral post-hepatic systemic availability value of 70% at the relatively low dose of 

5 mg/kg bw. Based on the extensive oral absorption, a default inhalation absorption 

value of 100% can be assumed. Dermal absorption values of bixlozone from its 

representative product of 0.4% (364 g/L), 6% (3.36 g/L) and 24% (0.251 g/L) are 

proposed for the concentrate and in-use dilutions respectively based on dermal 

penetration data. 

Radiolabelled bixlozone and its metabolites were widely distributed in all rat tissues. 

There was no evidence of accumulation in any organs/tissues following repeated 

dosing. In vivo toxicokinetic investigations of metabolism found that bixlozone was 

rapidly and extensively metabolised. 

1 Hazards that prevent approval of the active substance or authorisation of the representative product 
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The major metabolites identified in urine were carbamic acid, 2,4-dichlorohippuric 

acid and 5-keto-hydrate-bixlozone. Low levels, if any, of unchanged bixlozone were 

detected in plasma or urine. The excretion of most metabolites was rapid and 

extensive mainly via urine. 

There was no unique human metabolite identified but there was a disproportionate 

production of metabolite 4-OH-Me-bixlozone in human hepatocytes compared to the 

other species, especially the rat. However, this is not of toxicological concern since 

4-OH-Me-bixlozone has a comparable toxicity profile to that of the parent substance 

bixlozone. 

Acute toxicity: Results of the acute toxicity studies show that bixlozone is not 

acutely toxic by the oral, dermal or inhalation route and is not a skin or eye irritant or 

skin sensitiser. No classification according to the assimilated CLP Regulation No 

1272/2008 is required for these endpoints. A phototoxicity test was not required. 

Short term toxicity: In repeated-dose toxicity studies the target organs were the 

liver (rats, mice and dogs) and the kidney (rats only). The rats and the dogs 

appeared to be more sensitive than the mice to the liver effects of bixlozone. 

Changes in body weight development (rats, mice and dogs) were also observed. 

The overall / most relevant NOAEL for short-term toxicity was 29 mg/kg bw/day from 

the 90-day dietary repeated-dose toxicity conducted in the rat, based on liver toxicity 

(organ weight changes, mild histopathology findings and serum chemistry changes 

indicative of liver dysfunction (cholesterol, total protein, calcium)) and kidney weight 

changes (absolute and relative to bw) observed at the LOAEL of 121 mg/kg bw/day. 

The full list of NOAELs is available in the assessment report. It was concluded that 

classification for repeated-dose toxicity is not required. 

Genotoxicity: It can be concluded that bixlozone although clastogenic in vitro, is 

not genotoxic in vivo. Classification of bixlozone for mutagenicity is not warranted. 

Long-term toxicity and carcinogenicity: Bixlozone is not carcinogenic in rats or 

mice; therefore, classification for carcinogenicity is not warranted. The lowest 

relevant NOAEL for carcinogenicity is 167 mg/kg bw/day, the highest dose tested 

from the rat 2-year combined chronic toxicity/carcinogenicity study, while the 

NOAEL for systemic chronic toxicity is 32 mg/kg bw/day, from the mouse 18-month 

carcinogenicity study based on effects on epididymal sperm and stomach 

inflammation in males at the LOAEL of 126 mg/kg bw/day. A detailed list of NOAELs 

is present in the assessment report. 

Reproductive toxicity: In studies with bixlozone there were no effects on fertility 

and reproductive performance, or specific developmental effects, up to doses 
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causing generalised and/or maternal toxicity. Classification of bixlozone for effects 

on fertility and reproductive performance, or developmental toxicity, is not 

warranted. 

Neurotoxicity: Bixlozone did not show any potential for neurotoxicity after single or 

repeated administration. 

Further toxicological studies: 

Endocrine disruption: For the oestrogen, androgen and steroidogenesis (EAS) 

modalities, bixlozone is not an ED and its ED potential has been sufficiently 

investigated. For the thyroid (T) modality, adversity (thyroid weight and 

histopathology) has been sufficiently investigated in modern GLP and OECD 

compliant studies. The available data showed that bixlozone did not present a clear 

pattern of adversity in relation to effects on the thyroid gland. Overall bixlozone does 

not meet the ED criteria for the T-modality for humans. 

Immunotoxicity: Bixlozone is not considered to be immunotoxic. 

Summary of toxicological data on relevant impurities and metabolites: 

Impurities: Sufficient information is available to characterise the toxicological 

relevance of all impurities. The proposed specification (pilot-scale production) of 

bixlozone contains one toxicologically relevant impurity (2,4-

dichlorophenyl)methanol). However, at the specified level it is of no toxicological 

concern. 

Metabolites: A toxicological assessment of selected metabolites and their 

conjugates occurring at significant levels in plant and livestock metabolism studies 

(5’-hydroxy-bixlozone (M289/3), 5-hydroxy-bixlozone (M289/1), 5-hydroxy-

bixlozone-glucuronide (M465/1), bixlozone-3-OH-Propanamide (M275/1), bixlozone-

3-OH-propanamide-sulfate (M355/1), 2,2-dimethyl-3-hydroxypropionic acid 

(M118/1), 2,4-dichlorobenzoic acid (M190/1), bixlozone-dimethyl-malonamide 

(M289/2) and dimethyl malonic acid (M132/1)) was conducted. 

No specific toxicity studies are available on these metabolites, except for 2,4-

dichlorobenzoic acid (M190/1). The toxicity of the major rat metabolites 5-hydroxy-

bixlozone (M289/1) and 5-hydroxy-bixlozone-glucuronide (M465/1) are covered by 

the toxicity data of the parent. Therefore if a risk assessment were to be required for 

M289/1 and M465/1, the dietary reference values of bixlozone could be used. 

For M190/1 specific data (acute oral toxicity studies in rat and mouse and modern in 

vitro genotoxicity studies) indicate that M190/1 is not genotoxic in vitro but may be 

approximately 2-fold more toxic than bixlozone. In this case the dietary acute and 
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chronic reference values of bixlozone can be used for risk assessment, adjusted by 

a factor of 2 for relative potency (modified to1.435 to account for molecular weight 

conversion). This will allow 2,4-dichlorobenzoic acid to be expressed in parent 

bixlozone equivalents. 

For 5’-hydroxy-bixlozone (M289/3), bixlozone-3-OH-Propanamide (M275/1), 

bixlozone-3-OH-propanamide-sulfate (M355/1) and bixlozone-dimethyl-malonamide 

(M289/2) there was no genotoxicity potential identified by quantitative structure– 

activity relationship ((Q)SAR) analysis. Therefore, the Threshold of Toxicological 

Concern (TTC) Cramer class III chronic value of 1.5 µg/kg bw/day and acute value 

of 5 µg/kg bw can be used in a conservative first-tier assessment. 

For 2,2-dimethyl-3-hydroxypropionic acid (M118/1) and dimethyl malonic acid 

(M132/1) there was no genotoxicity potential identified by (Q)SAR analysis. Based 

on structural considerations and other available information, the TTC Cramer class I 

chronic and acute value of 30 µg/kg bw/day can be used for these metabolites in a 

conservative first-tier assessment. 

A relevance assessment of the groundwater metabolite 2,4-dichlorobenzoic acid 

(M190/1) shows that it is not relevant at the maximum predicted concentration of 

4.148 µg/L in groundwater. The refined risk assessment (Step 5), concludes that the 

overall chronic dietary intakes of M190/1 from food and drinking water sources do 

not pose a risk to the consumer. 

Summary of medical data and information: Human data are limited at this time, 

as this is a new active substance. However, adverse health effects suspected to be 

related to bixlozone exposure have not been observed from occupational health 

surveillance. 

Overview of all available studies relevant to reference value setting: Data are 

tabulated in the assessment report. 

Table 3 Toxicological Reference Values 

Endpoint Value 

ADI 0.3 mg/kg bw/d 

ARfD 0.75 mg/kg bw 

AOEL 0.2 mg/kg bw/d 

AAOEL Not derived 

15 



Conclusion of the Assessing Competent Authority on the Active Substance Bixlozone 

Health and Safety Executive 

Great Britain 

Summary of product exposure and risk assessment: 

Currently, bixlozone does not have an entry under Annex VI of assimilated 

Regulation No 1272/2008. The classification of bixlozone for Human Health effects 

has been addressed in an aligned MCL (Mandatory Classification and Labelling) 

dossier produced by HSE. An MCL report is being prepared under GB CLP by HSE. 

Bixlozone has low acute toxicity via the oral, dermal and inhalation routes. 

Classification is not required for skin and eye irritation or skin sensitisation. 

Bixlozone is overall not classified for human health. An exposure assessment was 

conducted in line with the European Food Safety Authority (EFSA) guidance (2014) 

and the respective calculator (EFSA Calculator). 

For the representative product F9600-4SC, the proposed uses on winter wheat, 

winter barley, winter oilseed rape and maize via field crop boom sprayers will result 

in acceptable longer-term systemic operator exposure. F9600-4SC is not classified 

for human health effects and therefore no additional personal protective equipment 

(PPE) is required for operators. 

An exposure risk assessment for residents showed predicted longer-term exposure 

of an unprotected adult and child to bixlozone from spray drift, vapour, surface 

deposits, re-entry into treated crops and sum of all pathways is within acceptable 

limits. Bixlozone does not have significant acute toxicity or the potential to exert 

toxic effects after a single exposure, therefore no acute endpoint has been set. The 

exposure of bystanders is covered by the resident exposure assessment. 

The worker exposure risk assessment indicates that the proposed uses of F9600-

4SC on treated crops will result in an acceptable longer-term systemic worker 

exposure for a worker performing crop inspections or irrigation activities wearing 

normal workwear (arms, legs and body covered) and no PPE. 
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3. Residues 

The residues of the product have no harmful effects on human health or on 

groundwater 

The assessment of the data package revealed no concerns with respect to the 

residues of bixlozone. 

Storage stability of residues: The stability of bixlozone, primary crop metabolites 

2,4-dichlorobenzoic acid (M190/1), 5-hydroxy-bixlozone (M289/1), 2,2-dimethyl-3-

hydroxypropionic acid (M118/1) and 5’-hydroxy-bixlozone (M289/3), and rotational 

crop metabolites bixlozone-dimethyl-malonamide (M289/2), N-(2,4-dichlorobenzyl)-

2-hydroxy-2-methylpropanamide (M261/1) and 2-(2,4-dichlorobenzyl)-4-

(hydroxymethyl)-4-methylisoxazolidin-3-one (M289/4) have been evaluated in one 

commodity from most of the relevant crop categories as specified in OECD 506. 

Cereal grain has not been included. It can therefore be assumed that residues of 

bixlozone are stable for the periods studied, at least 24 months at ≤ -18°C (at least 
18 months for M289/1) in all raw agricultural commodities except cereal grain. To 

support cereal uses (and other crop uses), storage stability data on either cereal 

grain or representatives of the high water and high protein commodity groups 

generated in accordance with OECD 506 and using suitably validated analytical 

methods are required. These data should be provided to support a product 

authorisation for cereal crops. 

Metabolism, distribution and expression of residues in plants, poultry, 

lactating ruminants, pigs and fish: 

Primary crop metabolism studies on wheat and rice (cereals), canola/oilseed rape 

and sugar beet (root crops) indicate that bixlozone is metabolised extensively with 

unchanged parent bixlozone not found in any of the crop samples at harvest. The 

major components of the residue are 2,4-dichlorobenzoic acid (M190/1), 2,2-

dimethyl-3-hydroxypropionic acid (M118/1), 5’-hydroxy-bixlozone (M289/3), 

bixlozone-dimethyl-malonamide (M289/2) and dimethyl malonic acid (M132/1). The 

metabolic pathway is mainly based on hydroxylation and oxidative ring opening 

(which yields the lower molecular weight main metabolites of 2,4-dichlorobenzoic 

acid (M190/1), 2,2-dimethyl-3-hydroxy propionic acid (M118/1) and dimethyl malonic 

acid (M132/1). Other hydroxylation reactions, reduction, oxidation and conjugation 

form an array of metabolites, including 5-hydroxy-bixlozone (M289/1). The metabolic 

pathways across the metabolism crop groups studied are broadly similar. 
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The toxicological assessment of all of the plant metabolites can be viewed in the 

assessment report. This concludes that 2,4-dichlorobenzoic acid (M190/1), included 

in the residue definition for risk assessment, is approximately two fold more toxic 

than parent bixlozone. 

Goat and hen metabolism studies dosing with parent bixlozone are available. These 

show a similar metabolism in ruminant and poultry based on hydroxylation of the 

parent compound, subsequent conjugation of these hydroxyl groups with 

glucuronide, and oxidative ring opening which yields 2,4-dichlorobenzoic acid 

(M190/1), 2,2-dimethyl-3-hydroxy propionic acid (M118/1) and dimethyl malonic acid 

(M132/1). A main metabolite in both ruminant and poultry, 5-hydroxy-bixlozone 

(M289/1), was found in both free and as glucuronide and sulfate conjugate forms. 

Also dimethyl malonic acid (M132/1) was a major metabolite in poultry. 

The livestock dietary burdens do not exceed the level of 0.004 mg/kg bw/day and 

the livestock metabolism data do not need to be relied upon to support the approval 

of bixlozone. A residue definition for animal commodities is not proposed in this 

evaluation. 

The plant and livestock metabolism data provided did not fully meet the 

requirements of the OECD Test Guidelines. However, considering the deficiencies 

and the assurances provided in the wider residues data package, the data are 

regarded as sufficient to establish residue definitions for the purpose of risk 

assessment and enforcement. This is explained further in the assessment report 

and in the Independent Scientific Advice (see Appendix 3). 

As there is no agreed guidance available on how to conduct fish metabolism or 

feeding studies, and no agreed data on the diets of fish, the residue requirements 

for fish do not need to be addressed in the current evaluation. This is not regarded 

as critical to the approval decision. 
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Residue definitions: 

Table 4 Plant commodities 

RD-Enf Bixlozone 

RD-RA For the intended (early application) use 
on oilseed rape, wheat, barley and 
maize: Sum of the residues of bixlozone 
and 2 x 2,4-dichlorobenzoic acid expressed 

as bixlozone* 

Molecular weight conversion to express 
2,4-dichlorobenzoic acid as bixlozone 
equivalents is x 1.435 

*For other crops and use patterns, no conclusion can currently be reached on a suitable 
residue definition (an updated TTC exposure assessment for 2,2-dimethyl-3-hydroxy 
propionic acid (M118/1) and dimethyl malonic acid (M132/1) will be required for future 
extensions of uses. 

The 2 x factor is to account for the relative toxicological potency of the metabolite 2,4-
dichlorobenzoic acid compared to parent. 

No conversion factors (enforcement to risk assessment) have been set as almost all of the 
trials (oilseed rape and cereals) contained residues of bixlozone and 2,4-dichlorobenzoic acid 
at a level of <LOQ of <0.01 mg/kg. 

Table 5 Animal commodities 

RD-Enf Bixlozone* 

RD-RA None proposed - not needed for the early 
application proposed uses on oilseed rape, 
wheat, barley and maize.ǂ 

* This residue definition will need to be reconsidered if there are extensions of use. 

ǂ A further consideration would be needed, if residues become more prominent in animal 
feed items for any new crop uses or further extensions of uses on oilseed rape, wheat, 
barley and maize. 

Residue trials in plants and identification of critical GAP: 

The data gathered on the residue trials of the critical GAP are detailed in the 

assessment report. The critical GAP for bixlozone is defined as follows: 
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Table 6 Critical GAP for bixlozone 

Crop 
Outdoor/ 

Protected 

Growth 

stage 

(BBCH) 

Maximum 

number of 

applications 

Minimum 

application 

interval 

(days) 

Maximum 
Minimum 

PHI 

(days) 

Rate 

(kg 

a.s./ha) 

Water 

(L/ha) 

Cereals 

(barley) 
Outdoor 

BBCH 

00-09 
1 N/A 0.2 400 N/A 

Cereals 

(wheat) 
Outdoor 

BBCH 

00-13 
1 N/A 0.2 400 N/A 

Cereals 

(maize) 
Outdoor 

BBCH 

00-09 
1 N/A 0.375 400 N/A 

Oilseeds 

(oilseed 

rape) 

Outdoor 
BBCH 

00-09 
1 N/A 0.3 400 N/A 

In the supervised residues trials relevant to the supported GAP, residues of parent 

bixlozone were not found in crops at harvest above the LOQ of <0.01 mg/kg. The 

main residues found in primary crop residue trials (and in similar amounts in 

metabolism studies) were of the metabolite 2,2-dimethyl-3-hydroxy propionic acid 

(M118/1). A further metabolite found in metabolism studies in similar amounts, but 

not analysed for in primary crop trials, was metabolite dimethyl malonic acid 

(M132/1). These, however, do not need to be included in the residue definition for 

risk assessment as they have been addressed using the TTC approach. This 

exposure assessment covered all the proposed uses and classified these residues 

as Cramer Class I (substances of low toxicity potential). There is some uncertainty 

regarding the precise source of these metabolite residues, as in the supervised 

residue trials residues of M118/1 were found in the treated plot samples at similar 

levels to the samples from untreated control plots. They were also found as 

radioactive residues following application of bixlozone in the metabolism studies. 

Further details regarding whether these metabolite residues are present as naturally 

derived residues or due to bixlozone treatments can be viewed in the assessment 

report. 

The residues indicated as ‘<’ in the trials summary tables below reflect that residues 

of parent and the metabolite 2,4-dichlorobenzoic acid (M190/1) were mostly found 

below the LOQ levels (<0.01 mg/kg for each analyte) in the relevant trials. 
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Table 7 Summary of bixlozone residue data for the proposed use in wheat and 

barley 

Outdoor/ 

indoor 

Residue levels 

(mg/kg) 

observed in 

the supervised 

residue trials 

relevant to the 

supported 

GAPs 

(Enforcement 

RD†) 

Residue levels 

(mg/kg) 

observed in the 

supervised 

residue trials 

relevant to the 

supported 

GAPs 

(Risk 

assessment 

RD‡) 

HR 

(mg/kg) 

STMR 

(mg/kg) 

MRL 

(mg/kg) 

Grain 

Outdoor 13 x <0.01 
12 x <0.039, 

0.039 
0.039 <0.039 0.01* 

Straw 

Outdoor 13 x <0.01 
12 x <0.024, 

0.05 
0.05 <0.024 

Not currently 

set for animal 

feed items 

* MRLs proposed at the limit of quantification (LOQ) 

† Residue definition (RD) for enforcement is bixlozone 

ǂ Residue definition (RD) for risk assessment is For the intended (early application) use on 
oilseed rape, wheat, barley and maize: Sum of the residues of bixlozone and 2 x 2,4-
dichlorobenzoic acid expressed as bixlozone 
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Table 8 Summary of bixlozone residue data for the proposed use in maize 

Outdoor/ 

indoor 

Residue levels 

(mg/kg) 

observed in the 

supervised 

residue trials 

relevant to the 

supported 

GAPs 

(Enforcement 

RD†) 

Residue levels 

(mg/kg) 

observed in the 

supervised 

residue trials 

relevant to the 

supported 

GAPs 

(Risk 

assessment 

RD‡) 

HR 

(mg/kg) 

STMR 

(mg/kg) 

MRL 

(mg/kg) 

Grain 

Outdoor 4 x <0.01 4 x <0.039 <0.039 <0.039 0.01* 

Straw 

Outdoor 4 x <0.01 4 x <0.024 <0.024 <0.024 

Not currently 

set for animal 

feed items 

*MRLs proposed at the limit of quantification (LOQ) 

† Residue definition (RD) for enforcement is bixlozone 

ǂ Residue definition (RD) for risk assessment is For the intended (early application) use on 
oilseed rape, wheat, barley and maize: Sum of the residues of bixlozone and 2 x 2,4-
dichlorobenzoic acid expressed as bixlozone 
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Table 9 Summary of bixlozone residue data for the proposed use in oilseed rape 

Outdoor/ 

indoor 

Residue levels 

(mg/kg) 

observed in the 

supervised 

residue trials 

relevant to the 

supported 

GAPs 

(Enforcement 

RD†) 

Residue levels 

(mg/kg) 

observed in the 

supervised 

residue trials 

relevant to the 

supported 

GAPs 

(Risk 

assessment 

RD‡) 

HR 

(mg/kg) 

STMR 

(mg/kg) 

MRL 

(mg/kg) 

Outdoor 7 x <0.01 7 x <0.039 <0.039 <0.039 0.01* 

* MRLs proposed at the limit of quantification (LOQ) 

† Residue definition (RD) for enforcement is bixlozone 

ǂ Residue definition (RD) for risk assessment is For the intended (early application) use on 
oilseed rape, wheat, barley and maize: Sum of the residues of bixlozone and 2 x 2,4-
dichlorobenzoic acid expressed as bixlozone 

Feeding studies in poultry, ruminants, pigs: The resulting maximum dietary 

burden for all the various livestock species is 0.004 mg/kg bw/d. Therefore, as the 

0.004 mg/kg bw/d trigger for requiring studies is not exceeded, feeding studies are 

not required for ruminants, poultry and pigs and have not been submitted. 

Effects of processing: The hydrolysis of bixlozone was investigated under 

representative conditions of pasteurisation, sterilisation, and baking, boiling and 

brewing. The hydrolysis data demonstrate that bixlozone is stable under standard 

conditions, therefore specific residue definitions for processed commodities are not 

required. The residue definition for risk assessment in plants also includes the 

metabolite 2,4-dichlorobenzoic acid (M190/1). Data to address the effect of 

processing under standard hydrolysis conditions on the nature of metabolite 2,4-

dichlorobenzoic acid are required (see Additional Considerations section). This is 

not regarded as critical to the approval decision. 

Processing studies were submitted on the magnitude of residues over processing 

for wheat, barley, maize and oilseed rape. Only a limited number of processing 

factors were established, especially due to the low residues and consequent 

uncertainty in the derivation of processing factors. However, based on the levels of 

residues expected to arise following the currently proposed uses in cereals and 

oilseed rape provision of further data is not required at present. 
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Residues in rotational crops: In the confined rotational crop study, the identified 

components of the residue were mainly bixlozone and metabolites 2,4-

dichlorobenzoic acid (M190/1), F9600-dimethyl-malonamide (M289/2), bixlozone-

hydroxy-isobutyramide (M261/1), 4-hydroxymethyl- bixlozone (M289/4), 5’-hydroxy 

bixlozone (M289/3) and dimethyl malonic acid (M132/1). The metabolism study 

demonstrates both uptake of parent residues and extensive metabolism. 

Two rotational crop limited field studies (in accordance with OECD 504) investigated 

a wide array of the metabolites that were identified in the confined rotational crop 

study. These indicated that residues of metabolites of bixlozone in rotational crops 

are not expected to be above 0.01 mg/kg for all crops at all plant back intervals, 

when bixlozone is used up to the proposed use rates, also taking account of the 

potential for year on year accumulation of soil residues in the cropping cycle. 

Specific residue definitions for rotational crops are not required. Parent bixlozone 

was the only component found in these field trials (at low levels in leafy crops). 

Based on some accumulation potential of parent bixlozone anticipated over multiple 

years of use, a highest rotational crop residue of 0.028 mg/kg bixlozone was 

estimated for leafy and above ground green plants. 

A consideration of the options to either set MRLs or set plant back intervals (via a 

label restriction) can be viewed in the assessment report. A label replant restriction 

of 10 months is proposed with the aim of maintaining potential rotational crop 

residues of bixlozone below 0.01 mg/kg. A further consideration of magnitude of 

residues in rotational crops was therefore not required for the proposed uses, but 

further trials data could optionally be generated to further refine the plant-back 

interval. The assessment report also guides on the expectation of further rotational 

crops data needed to support overall increases in dose rates for future uses. 

Estimation of the potential and actual exposure through diet and other 

sources: From the calculated international estimated daily intake (IEDI), national 

estimate of dietary intake (NEDI), international estimated short-term intake (IESTI) 

and national estimate of short-term intake (NESTI), it can be concluded that dietary 

intakes are low (<1% ADI or ARfD). Therefore, no chronic or acute health effects are 

expected for consumers as a result of the proposed representative use of bixlozone 

on wheat, barley, maize and oilseed rape. A drinking water assessment was 

triggered as concentrations of the metabolite 2,4-dichlorobenzoic acid are predicted 

to occur in groundwater above 0.1µ/L. Further detail is presented in the assessment 

report. 

Proposed MRLs and compliance with existing MRLs: 

The proposed residue definition for enforcement for products of plant and animal 

origin is bixlozone. 

24 



Conclusion of the Assessing Competent Authority on the Active Substance Bixlozone 

Health and Safety Executive 

Great Britain 

Table 10 Proposed MRLs: 

Code 

Number 

Commodities Proposed MRL 

(mg/kg) 

401060 Oilseed rape seed 0.01* 

500010 Barley 0.01* 

500030 Maize/corn 0.01* 

500090 Wheat 0.01* 

1040000 Honey 0.05* 

*MRL set at the limit of quantification 

4. Environmental fate and behaviour 

The active substance does not meet the requirements to be classed as a POP, 

PBT or vPvB substance 

The assessment of the data package revealed no concerns with respect to the 

residues of the product on the environment. The product has no immediate or 

delayed harmful effect on groundwater. The product has no unacceptable effects on 

the environment, including contamination of air, soil and water, including from long 

range transportation. 

The studies concerning the fate and behaviour of bixlozone in the environment were 

conducted using two different radiolabel positions, [phenyl-U-14C] and [carbonyl-
14C]. The labelling positions are sufficient to define the route and rate of degradation 

of bixlozone, with routes being depicted in the assessment report. 

Degradation in soil: The route of degradation in soils demonstrates that there are 

major metabolites of bixlozone that require inclusion in the residue definition for risk 

assessment in soil, surface water, sediment or groundwater. These are 2,4-

dichlorobenzoic acid (soil, groundwater, surface water and sediment) and, 3-OH-

propanamide, bixlozone-DMM and 4-COOH-bixlozone (surface water and 

sediment). Aerobic degradation is the main soil degradation route; anaerobic 

degradation and soil photolysis degradation are minor degradation routes. 
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In the soil dissipation studies, the longest non-normalised DT50 was 300 days 

(simple first order (SFO)), however this was from a CS formulation trial. Therefore, 

after independent statistical advice, the longest SC formulation DT50 of 247 d (DT90 

= 819 d, SFO) was considered appropriate for use in the PECsoil calculations 

(should authorisation for a CS formulated product be sought in the future, detailed 

consideration and justification should be provided at that point to determine the 

appropriate DT50 value for use in the exposure calculations). There is no evidence of 

pH dependence of the degradation of bixlozone or metabolite 2,4-dichlorobenzoic 

acid. It was necessary to consider accumulation of bixlozone in soil, which was 

calculated in the PECsoil assessment. 

In accordance with EFSA DegT50 guidance (2014) and following independent 

scientific advice, the rate of degradation in field trials undertaken across Europe 

(Germany, UK, France, and Italy), with the SC formulation, was normalised to 

reference conditions and compared to laboratory degradation rates. This 

demonstrated that bixlozone does degrade at a significantly faster rate in the field 

than in the laboratory. Therefore, the geomean field DegT50 of 48.0 days (n = 13) 

was selected as the modelling endpoint. A modelling DT50 of 5.4 days was 

determined from the laboratory aerobic degradation studies for metabolite 2,4-

dichlorobenzoic acid for use in the groundwater and higher tier drainflow exposure 

calculations. 

A summary of the results of the degradation of bixlozone and metabolite 2,4-

dichlorobenzoic acid are presented in the List of Endpoints (Appendix 4). 

Adsorption and desorption: Adsorption studies for bixlozone demonstrated that 

the active substance is moderately mobile, with a geometric mean Koc of 381.5 mL/g 

and arithmetic mean 1/n of 0.874 (n = 8). There was no indication of pH 

dependence of adsorption. 

The adsorption properties of metabolite 2,4-dichlorobenzoic acid were determined in 

four different European soils. However, accurate and robust KFoc and 1/n 

parameters could not be derived for these soils due to shortcomings in the study. 

Therefore, default KFoc and 1/n values of 0 mL/g and 1 respectively were used in the 

exposure assessment for this metabolite. 

The adsorption properties of metabolite 3-OH-propanamide were determined in four 

different European soils. The metabolite is moderately mobile, with a geometric 

mean Koc of 81.7 mL/g and arithmetic mean 1/n of 0.925 (n = 4). No evidence of a 

relationship between sorption and soil pH was observed for this metabolite. 

Fate and behaviour in water and sediment: Bixlozone was hydrolytically stable at 

pH 4 and 7 over 5 days at 50°C. Bixlozone did not hydrolyse at pH 9 over 30 days at 
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the environmentally relevant temperature of 25°C, with expected DT50 values >1 

year. Therefore, hydrolysis is not expected to be a significant route of degradation. 

Photodegradation is also unlikely to significantly contribute to the degradation of 

bixlozone under typical light conditions of the environment, with a maximum DT50 of 

54.4 days calculated (under natural summer sunlight at latitude 30-50°N). Minimal 

(<10%) degradation was observed in the aerobic mineralisation study. Four major 

aqueous metabolites of bixlozone triggered inclusion in the residue definition for risk 

assessment in surface water and sediment: 2,4-dichlorobenzoic acid (peak 

formation of 30.36% in water and 10.51% in sediment), 3-OH-propanamide (peak 

formation of 3.59% in water and 9.92% in sediment), bixlozone-DMM (peak 

formation of 12.36% in water and 5.70% in sediment) and 4-COOH-bixlozone (peak 

formation of 17.60% in water and 6.85% in sediment). No kinetic analysis has been 

undertaken on the metabolites, as default values have been used in the PECsw/sed 

calculations. The longest water and sediment DissT50 values calculated for 

bixlozone were 16.0 days and 35.2 days respectively. 

Further details on degradation and dissipation rates of bixlozone in water, including 

the data, can be viewed in the assessment report. 

Persistence: Bixlozone meets the criteria for persistence for soil and (potentially) 

fresh water. Bixlozone also meets the ‘very persistent’ criteria for soil and 

(potentially) fresh water. The substance does not fulfil the criteria of a PBT or vPvB 

substance. Bixlozone is not classed as readily biodegradable. 

Fate and behaviour in air: Bixlozone is estimated to degrade in air with a DT50 of 

0.498 days (12 hr day) based on calculations using the Atkinson equation. It can be 

concluded that the substance will be degraded by photochemical processes in the 

troposphere and that there is low risk of long-range transport of bixlozone. 

A wind tunnel study was also submitted to investigate volatilisation and secondary 

deposition of bixlozone, as the vapour pressure (1.1 x 10-3) meets the FOCUSair 

trigger of 10-4 for the potential for short range transport from applications to soil. The 

results have been considered in the maize PECsw (spray drift) calculations (as 

mitigation was required) and in the ecotoxicology risk assessment. 

Summary of monitoring data for all substances: No environmental monitoring 

information was submitted for this application, in line with expectations for a new 

active substance. 

Definition of the residues in the environment requiring further assessment: 

According to the results presented, the following compounds are to be considered 

for the environmental risk assessment. 
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Table 11 Residue definition for risk assessment 

Compartment Residue definition for risk assessment 

Soil Bixlozone 

2,4-dichlorobenzoic acid 

Groundwater Bixlozone 

2,4-dichlorobenzoic acid 

Surface water Bixlozone 

2,4-dichlorobenzoic acid 

3-OH-propanamide 

Bixlozone-DMM 

4-COOH-bixlozone 

Sediment Bixlozone 

2,4-dichlorobenzoic acid 

3-OH propanamide 

Bixlozone-DMM 

4-COOH-bixlozone 

Air Bixlozone 

Predicted environmental concentration (PEC), cereals, oilseed rape and 

maize: PECsoil (predicted environmental concentration in soil) calculations were 

based on a single application to maize (375 g a.s./ha with 0% crop interception), to 

winter oilseed rape (300 g a.s./ha with 0% crop interception) and winter cereals (200 

g a.s./ha with 0% crop interception). Consideration of accumulation for bixlozone 

was necessary. Full details of the soil assessment can be found in the assessment 

report, with a summary of results presented in the List of Endpoints (Appendix 4). 

The initial and accumulation PECsoil values are presented below. 
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Table 12 Initial and accumulation PECsoil values for bixlozone 

Crop Maize 
Winter oilseed 

rape 
Winter cereals 

PECsoil initial (mg/kg) 0.500 0.400 0.267 

PECsoil accumulation 

(mg/kg) 

PECactual + 

PECplateau 

0.780 0.624 0.416 

Table 13 Initial and accumulation PECsoil values for 2,4-dichlorobenzoic acid 

Crop Maize 
Winter oilseed 

rape 
Winter cereals 

PECsoil initial (mg/kg)* 

Tier 1 – 0.544 

Tier 2 – 0.349 

Tier 1 – 0.435 

Tier 2 – 0.279 

Tier 1 – 0.290 

Tier 2 – 0.186 

PECsoil accumulation 

(mg/kg) - - -

* Tier 1 PECsoil,initial calculated from bixlozone PECsoil,accumulation values, based on the molecular weight 
correction factor and a maximum molar formation in soil of 100%. 

Tier 2 PECsoil,initial calculated from bixlozone PECsoil,inital values, based on the molecular weight 

correction factor and a maximum molar formation in soil of 100%. 

PECgroundwater: Bixlozone is not predicted to occur in groundwater above the 0.1 

µg/L trigger value, with all PECgw values < 0.001 µg/L. Bixlozone does degrade into 

the metabolite 2,4-dichlorobenzoic acid which occurs at levels >0.1 µg/L triggering a 

groundwater relevance assessment. 

A summary of the groundwater relevance assessment is presented in a table in the 

assessment report. 

PECsurface water and PECsediment, cereals, oilseed rape and maize: Surface 

water calculations were conducted for exposure via spray drift and drainflow for 
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bixlozone and water/sediment metabolites 2,4-dichlorobenzoic acid, 3-OH-

propanamide, bixlozone-DMM and 4-COOH-bixlozone in line with GB/NI national 

requirements. Calculations were based on the proposed uses of bixlozone on 

cereals, oilseed rape and maize at pre-emergence and post-emergence, at rates of 

200 g a.s./ha (winter cereals), 300 g a.s./ha (winter oilseed rape) and 375 g a.s./ha 

(maize). 

For the spray drift assessment, the standard procedure was adapted in line with 

FOCUS Air guidance recommendations to include consideration of deposition 

following volatilisation at 5 metres downwind. Consistent with guidance, deposition 

was not included in the calculations at 1 m where, in the absence of no spray buffer 

zones, it is assumed that the contribution from deposition is negligible compared to 

spray drift. The regulatory acceptable concentration (RAC) is exceeded when 

considering a 1 m buffer zone for the maize use, therefore, calculations (considering 

additional deposition following volatilisation) with a 5 m buffer zone have been 

undertaken for this use only. Metabolites were also considered and did not exceed 

their respective RACs with the 1 m buffer zone. A summary of the spray drift 

assessment using the worst-case initial PEC values for the maize application is 

presented below. 

Table 14 Summary of spray drift assessment 

Buffer 

zone 

(m) 

Drift 

rate 

(%) 
a 

Bixlozone 
2,4-DBA 3-OH Bixlozone-

DMM 

4-COOH-

bixlozone 

PECsw 

(µg/L) 

PECsed 

(µg/kg) 

PECsw 

(µg/L) 

PECsed 

(µg/kg) 

PECsw 

(µg/L) 

PECsed 

(µg/kg) 

PECsw 

(µg/L) 

PECsed 

(µg/kg) 

PECsw 

(µg/L) 

PECsed 

(µg/kg) 

1 2.77 3.463 3.687 0.732 0.355 0.126 0.057 0.453 0.119 0.676 0.214 

5 0.71 0.888 0.945 b b b b b b b b 

a Drift rate includes consideration of deposition following volatilisation at 5 metres. Values were 
derived by adding Rautmann standard drift values to the deposition after 48 hours, as measured 
in the wind tunnel study (CA Section B.8.3.2). 

b Not calculated because the metabolites passed the risk assessment with a 1 m buffer zone. 

For the drainflow assessment, at the first tier, both the bixlozone and the 2,4-

dichlorobenzoic acid RACs were exceeded for all proposed uses. Higher tier 

drainflow (HTDF) modelling was performed for bixlozone and 2,4-dichlorobenzoic 

acid, using MACRO (HSE tool v1.1). Representative application dates of 30 April 

(maize), 10 September (winter oilseed rape) and autumn machine working days 

(winter cereals) were modelled. It was also necessary to carry out combined HTDF 
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assessments of bixlozone and 2,4-dichlorobenzoic acid using the Finney equation. 

In all instances, the total number of exceedance years (HTDF Approach 1) were ≤3 
(the threshold for acceptability for aquatic invertebrates) or were ≤18 (the threshold 
for acceptability for aquatic plants). The overall weighted level of exceedance 

(HTDF Approach 2) were ≤10% in all instances as well. As such, an acceptable 
HTDF assessment was achieved for each proposed use. This exposure assessment 

was considered in the ecotoxicology risk assessment. 

Full details of the surface water assessment can be found in the assessment report, 

with a summary of results presented in the List of Endpoints (Appendix 4). 

PECair: In considering short-range transport, the vapour pressure of bixlozone was 

determined to be 1.1 x 10-3 Pa at 20°C, above the trigger of 1 x 10-4 Pa for 

substances applied to soil surfaces. The volatilisation, short-range transport, and 

subsequent deposition of volatilised bixlozone were studied in a wind tunnel 

experiment, with deposition rates included in the surface water exposure 

assessment. No further consideration of short-range transport was required. 

The atmospheric half-life of bixlozone was 0.498 days and therefore below the 

trigger for consideration of long-range transport of 2 days. As a result, the long-

range transport of bixlozone by air is not anticipated. 

No PEC calculations for exposure arising from airborne transport were conducted. 

5. Ecotoxicology 

The product has no unacceptable impact on non-target species including on 

the on-going behaviour of those species 

The conclusions below are for the representative formulation and proposed use on 

winter wheat, winter barley, winter oilseed rape and maize (details in Appendix 1). A 

summary of endpoints and risk assessments for non-target organisms are provided 

in Appendix 4. 

Currently no guidance or suitable test methods are available to enable an 

assessment of the endocrine disrupting potential for birds or reptiles and hence this 

could not be assessed. 

Risk assessment for birds: An acceptable acute and long-term/reproductive 

dietary risk to birds was concluded for all proposed uses of bixlozone. 
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Given that the log Pow for bixlozone is 3.3 and hence greater than the trigger value 

of 3 specified in the regulation, consideration of secondary poisoning is required. 

The risk assessment for earthworm-eating birds and fish-eating birds indicates an 

acceptable risk. An acceptable risk from drinking water was also demonstrated. 

Consideration of various metabolites detected in a plant metabolism study 

demonstrated an acceptable risk to birds for the proposed uses. 

Risk assessment for mammals: An acceptable acute and long-term/reproductive 

dietary risk to mammals was concluded for all proposed uses of bixlozone. 

The risk assessment for earthworm-eating mammals and fish-eating mammals 

indicates an acceptable risk. An acceptable risk from drinking water was also 

demonstrated. 

Consideration of various metabolites detected in a plant metabolism study 

demonstrated an acceptable risk to mammals for the proposed uses. 

HSE’s assessment of mammalian toxicology concluded bixlozone is not an 

endocrine disruptor when considering EAS modalities; this conclusion also applies 

to wild mammals. For T-modality, the available data showed that bixlozone did not 

present a clear pattern of adversity in relation to effects on the thyroid gland in 

mammals based on modern GLP and OECD compliant studies, and they were not 

considered population-relevant. Therefore, HSE concluded based on available 

information that further testing is not required. Following discussion, the ECP agreed 

with HSE conclusions (see Appendix 3). 

Overall, bixlozone is not considered an endocrine disruptor for wild mammals based 

on available data/information. 

Risk assessment for aquatic organisms: An acceptable risk to aquatic organisms 

from bixlozone via spraydrift exposure was demonstrated when considering: 

• a tier 2a refinement in the form of a reduced assessment factor of 1 (based 

on a weight of evidence approach) used with the toxicity endpoint from the 

most sensitive aquatic macrophyte species Veronica beccabunga; 

• a tier 2a refinement in the form of a geomean RAC (based on the standard 

assessment factor of 100) for the acute risk to aquatic invertebrates. 

A 5 m buffer zone is required for the proposed use on maize. 
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For bixlozone exposure via drainflow, an acceptable risk to aquatic organisms was 

demonstrated following evaluation using higher tier drainflow modelling for the 

proposed uses. 

An acceptable acute and chronic risk to aquatic organisms for the relevant water 

metabolites (2,4-dichlorobenzoic acid, F9600-3-OH-propanamide, F9600-dimethyl-

malonamide and 4-carboxyl-F9600) was concluded when considering exposure via 

spray drift for the proposed uses without the need for risk mitigation. For exposure 

via drainflow, an acceptable risk to aquatic organisms was demonstrated at first tier 

for 4-carboxyl-F9600 and F9600-dimethyl-malonamide. Following a refinement 

using the tier 2a endpoint for aquatic macrophytes for F9600-3-OH-propanamide an 

acceptable risk was concluded. An acceptable risk to aquatic organisms from 2,4-

dichlorobenzoic acid was concluded with use of higher tier drainflow modelling. 

An acceptable combined risk from the active substance and metabolite 2,4-

dichlorobenzoic acid was also concluded using higher tier drainflow modelling. 

The risk to aquatic organisms via spraydrift exposure from the representative 

formulation F9600-4SC was acceptable without risk mitigation. 

Bixlozone does not meet the criteria for a bioaccumulative substance as the 

bioconcentration factor derived from the fish bioconcentration study is ≤ 2000 L/kg 
(77.5 L/kg). 

Bixlozone does meet the criteria for a toxic substance as the lowest no observed 

effect concentration (NOEC) is < 0.01 mg/L (NOErC 0.0038 mg a.s./L/ ErC20 

0.00307 mg a.s./L based on the long-term toxicity to the aquatic plant Veronica 

beccabunga). 

HSE concluded bixlozone is not an endocrine disruptor, when considering EATS 

modalities for aquatic organisms based on available data and information. Following 

discussion, ECP requested that, in the absence of a Rapid Androgen Disruption 

Activity Reporter Assay (RADAR), which was not required/available at the time of 

bixlozone submission/evaluation, HSE reconsider the endpoint chosen for aquatic 

plants for use in the aquatic risk assessment. The selection of a lower toxicity 

endpoint would mitigate concerns regarding the lack of an androgen specific test for 

ED for bixlozone (see Appendix 3). HSE reviewed the data and concluded that the 

ErC20 endpoint for Myriophyllum spicatum was more appropriate and updated the 

aquatic risk assessment accordingly. However, this updated assessment was 

further revised due to the submission of additional aquatic macrophyte data 

following public consultation which resulted in a more precautionary endpoint from 

the species Veronica beccabunga. 
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Overall, bixlozone is not considered an endocrine disruptor for aquatic organisms 

based on available data/information. 

Risk assessment for bees: An acceptable risk to honeybees was concluded for 

bixlozone and representative formulation F9600 4SC at tier 1 for all proposed uses. 

Risk assessment for other non-target arthropods: A potential in-field risk from 

bixlozone to the indicator species Typhlodromus pyri was demonstrated at tier 1. 

However, this was resolved for the proposed uses on winter cereals and winter 

oilseed rape at tier 2 using extended laboratory testing with one additional species. 

For maize an acceptable in-field risk could only be concluded for an application rate 

to maize of ≤ 367 g a.s./ha. Further consideration of the potential for re-colonisation 
was required for the maximum application rate proposed of 375 g a.s./ha. There 

appears to be potential for recolonisation in-field from the off-field area within a short 

duration (after only 1 day). The full risk assessment is available in the assessment 

report. 

The off-field risk from bixlozone to Aphidius rhopalosiphi and Typhlodromus pyri was 

resolved at tier 1. 

Risk assessment for non-target soil meso- and macrofauna: An acceptable risk 

to soil organisms (earthworms and other macrofauna) was concluded for the 

proposed uses of bixlozone considering the risk from the active substance, 

metabolite 2,4-dichlorobenzoic acid and the representative formulation F9600 4SC. 

For Folsomia candida the risk assessment failed at tier 1 for the metabolite 2, 4-

dichlorobenzoic acid when assuming 10x toxicity of the active substance. However, 

even if the metabolite was 6x more toxic than the formulation to Folsomia candida it 

would still pass. HSE reviewed the ecotoxicology data and following ECP advice 

undertook a more relevant comparison with the data available for aquatic 

invertebrates (with the acute toxicity data available for Daphnia magna and 

Americamysis bahia and chronic data available for Chironomus riparius). In each 

case the toxicity endpoint for bixlozone is lower than that obtained in the 

corresponding study conducted with the metabolite 2, 4-dichlorobenzoic acid. 

Therefore, it is expected that the metabolite would be of similar toxicity or less toxic 

to Folsomia candida than the formulation, if toxicity data were available. Based on 

the available margins of safety in the risk assessment for bixlozone and F9600-4 

SC, and the consideration of the earthworm and aquatic invertebrate data; HSE 

considers that the risk assessment is protective and an acceptable risk to Folsomia 

candida can be concluded. 

The issue of volatilisation has been considered in Volume 3 CP Section B.9.8 and it 

is agreed that bixlozone is not volatile when incorporated into soil. 
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Risk assessment for soil micro-organisms: An acceptable risk to soil micro-

organisms from the proposed uses of bixlozone was concluded considering the risk 

from the active substance, metabolite 2,4-dichlorobenzoic acid and the 

representative formulation F9600 4SC. 

Risk assessment for terrestrial non-target higher plants: A potential risk to non-

target terrestrial plants was indicated for the proposed uses of bixlozone when 

considering spray drift exposure, unless mitigation was taken into account. 

Therefore, the following label mitigation is recommended: ‘Extreme care must be 

taken to avoid spray drift onto non-crop plants outside of the target area’. 

The risk to non-target terrestrial plants from volatilisation of bixlozone was 

considered for proposed uses. This resulted in mitigation (a 5m buffer zone for use 

on winter cereals and a 10 m buffer zone for the uses on winter oilseed rape and 

maize) being required. 

Risk assessment for biological methods for sewage treatment: An acceptable 

risk was concluded for the proposed uses of bixlozone. 

Impact on biodiversity and the ecosystem: Currently no guidance is available to 

enable an assessment of the potential impact on biodiversity and ecosystems and 

hence this could not be assessed. 

6. Efficacy 

The information provided in the dossier was sufficient to meet the efficacy 

requirements for approval of the active substance. HSE considers that sufficient 

data have been submitted to demonstrate effectiveness and crop safety at the 

proposed GAP against annual dicotyledonous and monocotyledonous weed species 

in winter wheat, winter barley, winter oilseed rape and maize. It is also considered 

that the overall inherent risk of resistance developing to bixlozone is low. However, 

resistance management strategies will be considered further during the relevant 

product evaluations. 

. 
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Comments received regarding the 
application 

HSE released the draft assessment report (DAR) for public commenting on 28 

March 2023 with a deadline for comments of 28 May 2023. 

The comments submitted by the applicant, public and the Administrations are 

tabulated in a reporting table (Appendix 5). Those comments were addressed via 

amendments to the assessment report, where appropriate, also detailed in 

Appendix 5. 
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Independent scientific advice 

Independent scientific advice was provided for this risk assessment by the ECP. 

The ECP is comprised of independent experts and provides advice to government 

on the science relating to pesticides. Bixlozone was first presented to the ECP on 19 

July 2022. The ECP provided initial comments and advice with a request that HSE 

revisit specific areas of the environmental fate and ecotoxicology assessments. An 

update on the outcome of this further work was provided to the ECP on 18 October 

2022. The Committee provided final feedback on 15 December 2022 (on all 

sections). This feedback was subsequently considered and, where appropriate, 

incorporated into the assessment report by HSE (see Appendix 2 for further details). 

The Committee’s advice is presented (in full) as Appendix 3 to this document. 
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Environmental monitoring 

As this is a new active substance, no environmental monitoring information was 

submitted as part of the application. HSE recommends that bixlozone be added to 

the routine surface water monitoring programmes in GB. Furthermore, as metabolite 

2,4-dichlorobenzoic acid is considered ecotoxicologically relevant in soil and surface 

water, HSE recommends consideration of 2,4-dichlorobenzoic acid for inclusion in 

future monitoring programmes. However, it should also be noted that this substance 

is likely to be a common metabolite of multiple other pesticides, as well as being 

formed from degradation of multiple non-pesticidal substances. 
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Proposal of the HSE regarding 
Bixlozone 

It is proposed that: 

Bixlozone can be approved as an active substance because it satisfies the criteria 

laid down in Article. 4(1) of assimilated Regulation No 1107/2009. Bixlozone shall be 

approved as a candidate for substitution because it satisfies the criteria laid down in 

Article. 24 and Annex II of assimilated Regulation No 1107/20091 . Plant protection 

products containing it may be expected to fulfil the safety requirements laid down in 

Articles. 4(2) and (3) of that Regulation. 

1 For further details please refer to section 4 Environmental fate and behaviour page 27 and section 5 

Ecotoxicology page 33. 
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Further information to confirm the 
approval of the substance 

The applicant shall submit confirmatory information as regards: 

(a) Following scale-up from pilot plant to full scale manufacture new batch analysis 

data supporting the commercial scale technical specification must be submitted. In 

addition the toxicological significance of any changes in the impurity profile must be 

addressed. 

(b) Data to address the UV/visible absorption spectra of the relevant impurity (2,4-

dichlorophenyl)methanol. 

The applicant shall submit to the GB Competent Authorities and HSE by [1 year 

from approval of the active substance]. 
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Particular conditions to be taken into 
account for product authorisation 

It is considered that it should be specified that conditions of use shall include risk 

mitigation measures, where appropriate. 

It is considered that the following tabulated issues shall be considered when 

authorising products for the representative uses. 

Table 15 Conditions to be taken into account 

Proposed condition/risk mitigation measure Relevance in relation to 

representative use(s) 

The following label replant restriction must be 

included in the approval of bixlozone to mitigate 

for any rotational crop residues related to use of 

bixlozone. 

‘Leafy crops and above ground vegetables 

must not be planted until at least 10 months 

after application of bixlozone.’ 

[the applicant can generate further data to 

suggest removal or refinement of this 

restriction/to propose suitable MRLs covering the 

potential for rotational crop residues]. 

All proposed uses. 

To address the risk to aquatic plants from the 

active substance via spraydrift exposure the 

following risk mitigation is proposed: 

5 m buffer zone 

For use on maize at 375 g 

a.s./ha 

As the risk from spray drift to non-target plants 

was not resolved the following label mitigation is 

proposed: 

All proposed uses. 
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Proposed condition/risk mitigation measure Relevance in relation to 

representative use(s) 

‘Extreme care must be taken to avoid spray 

drift onto non-crop plants outside of the 

target area.’ 

Due to the risk to non-target plants from 

volatilization a 5 m buffer zone has been 

proposed. 

For use on winter 

wheat/barley (at 200 g 

a.s./ha) 

Due to the risk to non-target plants from 

volatilization a 10 m buffer zone has been 

proposed. 

For use on winter oilseed 

rape (at 300 g a.s./ha) and 

maize (at 375 g a.s./ha) 
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Additional considerations 

1) It is considered that the following areas require particular attention when 

evaluating applications for product authorisations: 

(a) Full composition details of the co-formulants for which only 50 % and 2.5 % of 

the composition, respectively, have been identified. 

(b) Data to address the content of the relevant impurity (2,4-

dichlorophenyl)methanol in the product before and after storage. 

(c) A method for the determination of the relevant impurity (2,4-

dichlorophenyl)methanol in the plant protection product. 

(d) Independent laboratory validation data for the method for the monitoring of 

residues in plants for the high water and high starch (dry) crop groups. 

(e) Validation and ILV of the method for the monitoring of residues in plants for the 

high protein crop group. 

(f) To support cereal uses (and other crop uses), storage stability data on either 

cereal grain or representatives of the high water and high protein commodity groups 

(to cover all crops; data on representatives of all five commodity categories) should 

be generated in accordance with the OECD guideline 506 and using suitably 

validated analytical methods. These data should be provided to support a product 

authorisation for cereal crops. If stability in cereal grain (or a broad range of raw 

agricultural commodity types) is demonstrated, then the principle of extrapolation of 

these data to cereal processed fractions (or a range of broad commodity types) is 

considered reasonable. 

(g) To support cereal uses, further data on the nature of residues of 2,4-

dichlorobenzoic acid under standard hydrolysis conditions are needed. These data 

should be provided to support a product authorisation for cereal crops. It may be 

possible for an improved case for non-submission of such radiolabelled hydrolysis 

data for 2,4-dichlorobenzoic acid to be provided, however such a case would need 

to be detailed and sufficient to address the potential fate of the molecule 2,4-

dichlorobenzoic acid. New data should be generated in accordance with OECD test 

guideline 507. 

2) It is considered that the following areas require particular attention at active 

substance renewal: 
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(a) Depending on the residues in crops, further information to address the data 

requirement for the nature of residues in fish [metabolism], and if needed, 

magnitude of the residues in fish [feeding studies] will be required when guidance 

and agreed data on the diets of fish become available. 
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Appendix 1: GB Good Agricultural Practice (GAP) table 

Table 16 Summary of initial intended uses in Great Britain 

Crop 

and/or 

situation 

(a) 

Region 
Product 

Name 

F 

G 

I 

(b) 

Pests or 

group of 

pests 

controlled 

(c) 

Formulation Application 
Application rate per 

treatment 

PHI 

(days) 

(m) 

Remarks 
Type 

(d-f) 

Conc. 

a.s. 

(i) 

Rate 

L 

product 

/ha 

Method 

kind 

(f-h) 

Growth 

stage 

and 

season 

(j) 

Number 

min max 

a) per 

use 

b) per 

crop/ 

season 

(k) 

Interval 

between 

applications 

(min) 

g a.s./ha 

a) max. rate 

per appl. 

b) max. total 

rate per 

crop/season 

Water 

l/ha min 

max 

Winter a) 1 a) 200 

wheat 

Winter 

barley 

GB 
F9600-

4SC 
F 

Grasses and 

broad leaved 

weeds 

SC 400 g/L 0.5 

Broadcast 

soil 

application 

BBCH 00-

09 

b) 1 

Not relevant 

b) 200 

150-400 
Not 

relevant 
-

Winter 

wheat 
GB 

F9600-

4SC 
F 

Grasses and 

broad leaved 

weeds 

SC 400 g/L 0.5 

Broadcast 

soil 

application 

BBCH 11-

13 

a) 1 

b) 1 

Not relevant 

a) 200 

b) 200 

150-400 
Not 

relevant 
-

Winter 

oilseed rape 
GB 

F9600-

4SC 
F 

Grasses and 

broad leaved 

weeds 

SC 400 g/L 0.5 – 0.75 

Broadcast 

soil 

application 

BBCH 00-

09 

a) 1 

Not relevant 

a) 200-300 

150-400 
Not 

relevant 
-
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Crop 

and/or 

situation 

(a) 

Region 
Product 

Name 

F 

G 

I 

(b) 

Pests or 

group of 

pests 

controlled 

(c) 

Formulation Application 
Application rate per 

treatment 

PHI 

(days) 

(m) 

Remarks 
Type 

(d-f) 

Conc. 

a.s. 

(i) 

Rate 

L 

product 

/ha 

Method 

kind 

(f-h) 

Growth 

stage 

and 

season 

(j) 

Number 

min max 

a) per 

use 

b) per 

crop/ 

season 

(k) 

Interval 

between 

applications 

(min) 

g a.s./ha 

a) max. rate 

per appl. 

b) max. total 

rate per 

crop/season 

Water 

l/ha min 

max 

b) 1 b) 200-300 

a) 1 a) 250-375 

Maize GB 
F9600-

4SC 
F 

Grasses and 

broad leaved 

weeds 

SC 400 g/L 
0.625 – 

0.937 

Broadcast 

soil 

application 

BBCH 00-

09 
Not relevant 150-400 

Not 

relevant 
-

b) 1 b) 250-375 

* For uses where the column „Remarks“ in marked in grey further 
consideration is necessary. Uses should be crossed out when 
the notifier no longer supports this use(s). 

(a) For crops, the EU and Codex classification (both) should be 
taken into account ; where relevant, the use situation should be 
described (e.g. fumigation of a structure) 

(b) Outdoor or field use (F), greenhouse application (G) or indoor 
application (I) 

(c) e.g. biting and suckling insects, soil born insects, foliar fungi, 
weeds 

(d) e.g. wettable powder (WP), emulsifiable concentrate (EC), 
granule (GR) 

(e) GCPF Codes – GIFAP Technical Monograph N° 2, 1989 
(f) All abbreviations used must be explained 
(g) Method, e.g. high volume spraying, low volume spraying, 

spreading, dusting, drench 
(h) Kind, e.g. overall, broadcast, aerial spraying, row, individual 

plant, between the plant – type of equipment used must be 
indicated 

(i) g/kg or g/L. Normally the rate should be given for the active substance (according to ISO) and not for the variant in order to compare 
the rate for same active substances used in different variants (e.g. fluoroxypyr). In certain cases, where only one variant 
synthesised, it is more appropriate to give the rate for the variant (e.g. benthiavalicarb-isopropyl). 

(j) 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 

(k) Indicate the minimum and maximum number of application possible under practical conditions of use 
(l) The values should be given in g or kg whatever gives the more manageable number (e.g. 200 kg/ha instead of 200 000 g/ha or 12.5 g/ha 

instead of 0.0125 kg/ha 
(m) PHI - minimum pre-harvest interval 

46 



Conclusion of the Assessing Competent Authority on the Active Substance Bixlozone 

Health and Safety Executive 

Great Britain 

Appendix 2: Key items identified during HSE’s assessment 

The following items were identified by HSE as requiring specific scientific advice to assist HSE forming a final conclusion. 

These items have been considered with the appropriate level of scrutiny by both HSE and the ECP, and the conclusion 

presented in this report reflects the outcomes of this consideration. Further details of the independent scientific advice provided 

by the ECP are provided as Appendix 3. 
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Table 17 Items identified by HSE for scientific advice 

Item identified by HSE ECP opinion HSE conclusion 

Toxicology: carcinogenicity 

1. Whether the data and The ECP noted that the survival rate at termination HSE considers that an acceptable survival at 21 

interpretations are consistent in the 2-year rat study was unacceptable, and even months provides a sufficient power to detect tumours 

with bixlozone not presenting as at 21 months, in one group (mid-dose females), of late onset. HSE also concludes that since the 34% 

a carcinogenic hazard to human survival was only 34%. The guideline requires that survival was not occurring at the top dose (167 mg/kg 

health. HSE concluded that for an acceptable negative study, survival should bw/d), which is the most likely to cause tumour 

there was no evidence of not be less than 50% in all groups at the end of the development, and males were not affected up to the 

treatment-related tumours study (24 months). In the bixlozone study, survival top dose of 217 mg.kg bw/d, the validity of the study 

identified in rats and mice up to was less than 50% in most groups at the end of the was still sufficient. 

doses causing generalised study; however, at 21 months, survival was greater 

toxicity, thus bixlozone is not than 50%, except in the mid-dose (53 mg/kg bw/d) HSE concludes that bixlozone is not a carcinogen. 

considered to be carcinogenic. females. 

The members noted that the historical control data 

(HCD) for the tumour findings in rats and mice were 

largely extended in terms of time-frame (e.g. up to 

15 or 20 years) and hence should be treated with 

caution. The Committee acknowledged that HSE 

had recognised the limitations of the HCD in the 

DAR, but had used these HCD in a weight of 

evidence approach with additional considerations 

(statistical significance, sex and species specificity, 

presence of general toxicity, kinetic considerations, 

dose-response and biological plausibility). 
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Item identified by HSE ECP opinion HSE conclusion 

Toxicology: carcinogenicity 

point 1 continued 

The Committee concluded that thyroid tumours 

were not treatment-related in the rat (due to lack of 

statistical significance, unclear dose-response, lack 

of pre-neoplastic lesions, sex-specificity and 

presence of marked generalised toxicity). 

Given the lack of dose response, the lung tumours 

were considered by the members to be incidental. 

The ECP noted that cervical tumours and uterine 

tumours should be combined for analysis because 

they originate from the same cell types. Following 

combination, the dose-response for the cervical 

and uterine tumours disappears and hence the 

tumours are unlikely to be related to treatment. 

Based on the evidence placed before it, the ECP 

advised that bixlozone is unlikely to be 

carcinogenic. 
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Item identified by HSE ECP opinion HSE conclusion 

Toxicology: thyroid toxicity 

1. Whether the data and 

interpretations suggest that 

bixlozone has the potential to 

exert a clear adverse effect on 

the thyroid in any of the species 

tested. 

HSE concluded that on balance 

the thyroid tumours seen in the 

rat carcinogenicity study were 

unrelated to treatment and that 

overall there was no evidence 

of a clear pattern of adversity 

on the thyroid in any species 

tested. 

The ECP concluded that on balance, bixlozone 

does not cause thyroid toxicity as the findings 

(weight changes and/or histopathology) were 

isolated between studies, sexes and species and 

there was no clear pattern of adversity. 

Based on the evidence put before it, the ECP 

advised that bixlozone is unlikely to cause thyroid 

toxicity. 

HSE concludes that bixlozone does not cause thyroid 

toxicity. 
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Item identified by HSE ECP opinion HSE conclusion 

Toxicology: endocrine disruption 

1. Whether the EATS-

modalities have been 

sufficiently investigated and 

whether the data and 

interpretations indicate that 

bixlozone meets the criteria for 

classification as an endocrine 

disruptor. 

Based on the ECHA/EFSA/JRC 

guidance (2018) for the 

identification of endocrine 

disruptors in the context of the 

retained* Regulations (EU) 

528/2012 and (EC) No 

1107/2009, HSE concluded that 

bixlozone did not meet the ED 

criteria for the EATS-modalities 

and that these have been 

sufficiently investigated. 

[*Note that references to "Retained 

Regulation (EC) 1107/2009" should 

now read as "Assimilated Regulation 

No 1107/2009] 

The Committee noted that given the observation of 

cervical/uterine tumours, endocrine activity should 

have been investigated in an ER (estrogen 

receptor) assay. 

The ECP noted that bixlozone is extensively 

metabolised and that the applicant did not apply 

QSAR modelling to any metabolites. The ECP 

further noted that there are OECD TG assays for 

ER activity that rely solely on an in vitro screening 

platform. The members recommended that ER 

activity is investigated for bixlozone and its 

metabolites to further reduce uncertainty regarding 

uterus/cervix tumour incidences. 

Based on the evidence put before it, the ECP 

advised that bixlozone is unlikely to be an ED 

according to criteria and the guidance as no clear 

pattern of adversity was seen for the EATS 

modalities. 

HSE confirms its conclusion that the cervical/uterine 

tumours were not treatment-related: endocrine activity 

is investigated only if adversity is seen or if only an old 

2-generation study, which investigates only a limited 

number of endocrine-sensitive parameters compared 

to the OECD Test Guideline 416 adopted in 2001, is 

available 

(https://www.efsa.europa.eu/en/efsajournal/pub/5311) 

- this was not the case for bixlozone. Furthermore, 

using a QSAR model, it had already been reported 

that bixlozone does not bind to the estrogen receptor. 

HSE concludes that bixlozone does not meet the 

criteria for classification as an endocrine disruptor for 

both EAS and T modalities. 
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Item identified by HSE ECP opinion HSE conclusion 

Residues and consumer risk assessment: metabolism studies assessment 

1. The conduct of the current 

metabolism studies and use for 

concluding the residues and 

consumer element of the risk 

assessment. 

The ECP was of the view that the supporting data 

was deficient. Retrospective analyses were 

performed after samples had been stored for very 

long periods (4 to 6 years) and these were 

inconclusive. The members were of the view that 

the way that the metabolism studies had been done 

was not ideal and that if new studies were to be 

performed they should address storage stability in 

an appropriate way. The ECP supported the 

approach to the assessment and noted the various 

reassurances; particularly from the way that 

metabolites had been well-studied in field trials and 

that non-radiolabelled freezer storage stability 

studies were available for a good range and 

number of metabolites. In these studies, there had 

not been any indication of a start of residue decline 

over a long period (typically 2 years). 

Based on the evidence placed before it, the ECP 

advised that although it was not possible to 

conclude on stability in a metabolism context, on 

the basis of the available data alone, a residue 

definition could be derived from these studies to 

suitably underpin the risk assessment. 

HSE concludes that whilst the way the metabolism 

studies have been conducted is poor, there are other 

reassuring data available that suggests that in this 

case, this is not an overriding issue. 

Reassurance is provided in that there were: no issues 

of instability in the non-radiolabelled freezer storage 

stability data available for a number of different 

bixlozone related structures; evidence residues are 

stable in extracts (in the short term) in the range of 

field study sample evaluations; most of the samples 

stored long term during metabolism studies were kept 

in the form of frozen extracts; the main metabolites 

found in plant primary and rotational crop metabolism 

studies (aside from dimethyl malonic acid) were well 

studied in field trials, with their quantitative analysis 

well supported by freezer stability data for the periods 

of storing the field trial samples; the main residues of 

metabolites 2,2-dimethyl-3-hydroxy propionic acid 

(M118/1) [and potentially dimethyl malonic acid 

(M132/1)] are considered of relatively low toxicity; the 

overall toxicity profile of bixlozone does not indicate 

that residues are of particular concern and currently 

estimated dietary intakes are low for the residues in 

food needing to be considered for risk assessment. 
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Item identified by HSE ECP opinion HSE conclusion 

Residues and consumer risk assessment: applicant’s proposal for natural origin of residues 

1. Whether the residues of 

M118/1, (2,2-dimethyl-3-

hydroxy propionic acid) and 

also possible associated 

residues of M132/1, (dimethyl 

malonic acid) are derived from 

bixlozone treatments or are 

residues of natural provenance. 

HSE considers that the 

residues were likely found in the 

cereal crops in field trials due to 

applications made in the field 

with bixlozone, possibly 

involving volatile transfer to 

untreated crop material in the 

vicinity. HSE proposes that an 

improved case for natural 

provenance, with data, would 

be needed in a future 

submission to justify that these 

residues are normally found in 

foods 

ECP noted that when residues are found in control 

plot samples, it can be challenging to determine how 

they have arisen. The Committee noted the 

presence of these components in the radiolabelled 

metabolism studies at relatively high levels, and that 

the uncertainty regarding their source could be 

further resolved by determining levels of these 

metabolites in ‘clean’/organic cereal samples in a 

future analytical study. 

The ECP supported the use of the Threshold of 

Toxicological Concern (TTC) approach as 

scientifically valid and appropriate in this case. For 

the currently assessed uses, with regards to the 

estimated exposures of M118/1 and M132/1 

compared to the TTCs, the ECP advised it is not 

appropriate to include these metabolites in the 

residue definition for risk assessment. 

It was noted by the ECP that just because exposure 

may result from natural sources, it cannot be 

presumed to be benign, and that the risk 

assessment should address the presence of these 

compounds. The TTC should be used to address 

HSE concludes that the residues of M118/1 and 

M132/1 should not be excluded from the risk 

assessment considerations, based on the proposal 

that these might be residues of natural provenance. 

There is some uncertainty as to the source of these 

residues. HSE notes that there were relatively high 

levels of these metabolites, found as radioactive 

residues in the metabolism studies. 

Currently the residues of M118/1 and M132/1 have 

been screened as part of an exposure assessment of 

these metabolites in a TTC consideration. For all 

future uses a TTC exposure assessment approach or 

further toxicological assessment should be used to 

ensure assessment of these residues. If the applicant 

would wish to improve the case for these residues 

being present in the treated residue samples only as 

naturally derived, this could also be considered as 

part of a future submission. 
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Item identified by HSE ECP opinion HSE conclusion 

Residues and consumer risk these metabolites for future extensions of uses and 

assessment: applicant’s to reconfirm the residue definition for dietary risk 

proposal for natural origin of assessment. 

residues point 1 continued 
Based on the evidence placed before it, the ECP 

advised that levels in treated and untreated 

samples indicated that natural occurrence of 

M118/1 was the most likely source(s). Hence, it is 

not appropriate to include this component in the 

residue definition for enforcement. 

Residues and consumer risk assessment: residue definitions 

1. Proposals for appropriate 

residue definitions for use in 

plant and animal risk 

assessments and enforcement 

Based on the evidence placed before it, the ECP 

advised that whilst the metabolite 2,4-

dichlorobenzoic acid should be included with parent 

bixlozone in the residue definition for dietary risk 

assessment, the residue definition for enforcement 

could simply include parent bixlozone only. 

The ECP noted that this is a common metabolite 

for a number of active substances, and it would 

make it unenforceable to have it as part of the 

residue definition. 

HSE considers the residue definitions for dietary risk 

assessment and enforcement set out in Volume 1 

Level 2 Section 2.7.3 of the DAR to be appropriate. 
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Environmental fate and behaviour: exposure modelling 

1. Use of the EFSA degT50 

calculator tool to conclude on 

the selection of modelling 

endpoints from field dissipation 

studies 

The Committee did not support the novel use of the 

EFSA degT50 calculator in this situation, 

specifically the t-test. It was noted that this tool 

should only be used for comparing two datasets, 

not multiple comparisons (as in this case). In 

addition, the Committee noted it was not clear 

whether the pairing of data had been adequately 

taken into account (via a paired test). The ECP 

suggested Government seeking the input of a 

statistician to advise on the most appropriate 

statistical test to perform in this case. The ECP was 

of the view that data for the capsule suspension 

(CS) formulation should be excluded because it is a 

different formulation to the suspension 

concentration (SC) formulation being assessed. 

In addition, the Committee suggested that the 

geometric mean of the SC DT50 values should be 

calculated for each site (bare soil and incorporated) 

first followed by calculating a combined geometric 

mean for all sites. In the original assessment, a 

geometric mean was calculated from individual SC 

field trial DT50 values. 

HSE revisited this area of the environmental fate 

assessment and provided an update on the outcome 

of this further work to the ECP on 18 October 2022. 

HSE sought input from a statistician. In their opinion 

the relative simplicity of the data, resulting in 

effectively 4 combinations of trial design and 

formulation type meant that applying the t-test to the 

different pairs of data was a reasonable approach in 

this case. However it was noted that the EFSA 

degT50 tool used a relatively high alpha significance 

value of 0.25, which would mean that statistically 

significant differences were more likely to be 

determined using the EFSA tool than via more 

conventional statistical tests. The statistician therefore 

performed repeat analysis via a series of pairwise 

independent sample t-tests, and an alternative non-

parametric (Mann-Whitney) statistical test, using the 

more conventional 5% significance level. These tests 

indicated that for the capsule suspension (CS) 

formulation, DT50 values were statistically 

significantly longer for the incorporated trial design 

than for the bare soil trial design at the conventional 

5% significance level (P=0.017). The statistician also 

recommended that a 2-way Analysis 
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Environmental fate and Based on the evidence placed before it, the ECP of Variance (ANOVA) be used to test the effect of both 

behaviour: exposure advised that data from use from the field dissipation the trial design and formulation factors. This confirmed 

modelling point 1 continued studies (ie the combined value for the SC 

formulation from bare soil and incorporated plots) 

was appropriate, as long as the experimental data 

from each study were judged by HSE to be sound. 

the findings from the pair-wise comparisons. 

HSE has concluded that the additional independent 

statistical advice was broadly supportive of the original 

assessment, indicating statistically significant 

differences for the CS formulation tested with the 

incorporated study design. With regards to the 

additional 2-way ANOVA tests, HSE concluded that 

given the variability and relatively small number of 

trials, there remains a degree of uncertainty over 

whether the incorporated trial type alone or the CS 

formulation in combination with the incorporated trial 

type design is most important in producing longer 

DT50 values. 

Overall, HSE concluded that it is most appropriate to 

consider solely the SC field data (both bare soil and 

incorporated) further in the representative product 

groundwater and higher tier drainflow simulations. 

This conclusion is in line with the original assessment 

and was supported by the independent scientific 

advice provided by the ECP, subject to HSE seeking 

additional independent statistical advice. 
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Ecotoxicology – effects on non-target species: endocrine disruption 

1. Whether, in the Amphibian 

Metamorphosis Assay (AMA) 

with African Clawed Frog, it is 

likely that the test item 

remained stable throughout the 

study (noting not all replicates 

were analysed at each time 

point). 

Although, the full exposure 

profile of the test item over time 

is not available due to missing 

replicate data, some confidence 

is provided by the fact that 

measurements were taken from 

each concentration as specified 

in OECD 231, mean measured 

concentrations from those 

replicates tested remained 

within ±20% of the nominal 

value (93 to 100%) and 

variability between replicates 

was low. As such, HSE 

concludes that this deviation 

does not invalidate the study. 

Based on the evidence placed before it, the ECP 

advised that the analytical measurements are not 

independent as a single tank is used for dosing. 

There are no true replicates and measurements are 

not independent. All OECD methods use the same 

replicate design. However, the fact that there are 

true biological replicates is most important. The 

Committee also noted the importance of constant 

exposure in the test and there is evidence for this. 

HSE concludes that the study is valid. 
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Ecotoxicology – effects on non-target species: endocrine disruption 

2. The potential impact of 

reduced feeding rate on the 

validity of the Amphibian 

Metamorphosis Assay (AMA) 

with African Clawed Frog and 

whether the spinal deformity 

information impacts on the 

reliability of the study. 

HSE considers the explanation 

provided by the applicant on 

feeding rates used in the study 

and prevalence of spinal 

deformities appears to be 

plausible. HSE also considers 

that the spinal deformity seen 

does not significantly impact 

study reliability. 

Based on the evidence placed before it, the ECP 

advised that feeding rates and spinal deformity in 

the AMA study were likely connected and the 

OECD 231 (2009) guideline requires correction. 

Excessive feeding has been shown to increase the 

prevalence of spinal deformities in the test 

organism for this study. The ECP noted that this 

issue has been picked up by the OECD and it is 

due for discussion. The Committee concluded that 

the reduced feeding rate used and amount of spinal 

deformity does not invalidate the study. 

HSE concludes that the study is valid. 
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Ecotoxicology – effects on non-target species: endocrine disruption 

3. Whether in the absence of 

provision of the raw data by the 

applicant, it is feasible to use 

the Amphibian Metamorphosis 

Assay (AMA) with African 

Clawed Frog to determine the 

endocrine disrupting properties 

of bixlozone. 

HSE requested the raw data for 

each tadpole within 

control/treatment groups and 

ranges from the applicant in-

order to verify the results seen. 

This was not provided. As the 

data cannot be verified by HSE, 

we consider that there is some 

uncertainty regarding the 

reliability of the endpoints. 

However, overall HSE consider 

that the study can be used in 

assessing the ED properties of 

the active substance. 

The Committee were uncomfortable with the lack of 

raw data for the AMA study and would not want this 

to become an acceptable position to be adopted by 

any and all future applicants. They advised HSE 

make a further request for the raw data to be 

submitted. 

Following a further request from HSE the applicant 

provided the raw data for the AMA study. HSE 

considered this additional information which has 

allowed the data to be verified and provides additional 

confidence in the endpoints proposed. 

HSE provided an update on the outcome of this 

further work to the ECP on 18 October 2022. 
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Ecotoxicology – effects on non-target species: endocrine disruption 

4. Whether, in the short-term 

reproduction assay with fathead 

minnow (Pimephales 

promelas), the test item 

remained stable throughout the 

study, and whether the 

deviation would be sufficient to 

invalidate the study. 

HSE considers that there is a 

degree of confidence that the 

test chemical is stable and that 

the test concentration was 

maintained across replicates 

throughout the study from the 

fact that measured 

concentrations ranged from 97-

110% of nominal. Additionally, 

the study is an intermittent flow-

through design, with the test 

medium being replaced over set 

periods during exposure. 

Based on the evidence placed before it, the ECP 

advised that the analytical issues are identical to 

those discussed for the previous AMA study and 

the analytical results can be considered acceptable 

given the high recovery rate in the replicates where 

measurements had been undertaken. 

HSE concludes that the analytical results can be 

considered acceptable given the high recovery rate in 

the replicates where measurements had been 

undertaken. 
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Ecotoxicology – effects on non-target species: endocrine disruption 

5. Whether the weight of fish 

used in the short-term 

reproduction assay with fathead 

minnow (Pimephales promelas) 

would impact on its reliability. 

The concern of HSE was that 

the weight of fish at test 

initiation may be inappropriate 

in this study. In addition the 

mean wet weight of the adult 

fish exceeded the guideline 

recommendations leading to 

uncertainty over the suitability 

of these fish for use in the 

short-term reproductive assay. 

However, following additional 

information from the applicant 

during the evaluation HSE 

accepts that weights were 

consistent within ± 20 % and 

the validity criteria show fish to 

be in active spawning prior to 

exposure. 

The ECP advised that the higher fish weight at test 

start (greater than OECD 229 guideline 

recommendation) is not a concern. However, the 

loss of fish weight through the study is unusual. 

Fish at sexually mature age would not normally be 

expected to lose weight (unless egg spawning from 

females). Overall, the Committee concluded that 

this does not invalidate the study. 

Based on the evidence placed before it, the ECP 

advised EATS is not limited to oestrogen. 

Bixlozone has a similar structure to clomazone – 

and based on structural similarity would predict 

androgen activity. OECD 229 would only pick up 

oestrogen activity. The newly validated androgen 

specific test Rapid Androgen Disruption Activity 

Reporter Assay (RADAR) would have been better. 

HSE notes that the RADAR test (OECD 251) 

guideline was only published on 30 June 2022 and 

therefore was not available at the time of bixlozone 

submission/evaluation. 

HSE concludes that the short-term reproduction assay 

with fathead minnow (Pimephales promelas) is valid. 

HSE reviewed the ecotoxicology data and concluded 

that the ErC20 endpoint for Myriophyllum spicatum 

was more appropriate. The aquatic risk assessment in 

the DAR was updated. HSE provided an update on 

the outcome of this further work to the ECP on 18 

October 2022. However, this updated assessment 

was later revised due to the submission of additional 

aquatic macrophyte data following public consultation 

which resulted in a more precautionary endpoint. 
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Ecotoxicology – effects on 

non-target species: 

endocrine disruption point 5 

continued 

Additionally, the age of fish was 

consistent and within guideline 

recommendations. HSE 

considers that the weight of fish 

used in this study is unlikely to 

have affected study reliability. 

A further discussion regarding ED took place after 

the aquatic data available had been outlined. The 

Committee noted that the recently published draft 

EU DAR had utilised an ErC20 value in the risk 

assessment for Myriophyllum due to 

phytotoxic/morphological effects seen in the 

bixlozone study at all test concentrations. 

The ECP advised HSE to reconsider the endpoint 

used from the Myriophyllum study and suggested 

utilising the same endpoint, stating that if the ErC20 

endpoint was used in the risk assessment this 

would mitigate concerns regarding the lack of an 

androgen specific test for ED for bixlozone. 
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Ecotoxicology aquatics: endpoint for fish long-term and chronic toxicity 

1. The appropriate endpoint for 

long-term and chronic fish 

toxicity. 

EFSA 2013 aquatic guidance 

(EFSA Journal 2013; 11(7): 

3290) outlines a preference for 

use of EC10 values over the 

NOEC in the aquatic risk 

assessment. However, HSE 

deemed it more appropriate to 

utilise the NOEC in the risk 

assessment as it is a more 

precautionary endpoint. 

Based on the evidence placed before it, the ECP 

advised that use of the NOEC is supported. It was 

noted that this is a conservative approach. There is 

no current understanding of 10% reduction in fish 

weight/length. The test is only 30 days long and 

there is no real biological meaning on reduced 

growth other than a potential indication of thyroid 

disfunction. 

HSE concludes that use of the NOEC in the aquatic 

risk assessment is most appropriate. 
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Ecotoxicology aquatics: algae 

1. The validity of the active The ECP advised that laboratory populations are Following the ECP meeting HSE concluded that it is 

substance studies conducted likely to have limited genetic variation. Therefore, not necessary to request that a second algal species 

with S. costatum, N. pelliculosa the co-efficient of variation (for section-by-section be tested even though bixlozone is a herbicide. The 

and A. flos-aquae, including the specific growth rates or average specific growth magnitude of difference in the endpoints derived for 

approach of comparing the rates) in the control may be easier to meet for algae and aquatic plants when compared with aquatic 

toxicity endpoint derived for R. standard test species than non-standard species invertebrates, means that the provision of an 

subcapitata in the active that have not been continuously cultured in the additional algal study would be highly unlikely to alter 

substance study with the laboratory. the overall risk assessment which is driven by the risk 

corresponding endpoints to aquatic invertebrates*. 

derived from the formulation To decide on the quality of the data, it would be 

studies conducted with R. 

subcapitata and S. costatum. 

more scientifically robust to look at the whole 

concentration response data-set (i.e. dosed 

treatments as well as the controls) and assess 

*Please note that since the ECP meeting additional data on 

aquatic plants has been submitted following public consultation. 

These data now drive the aquatic risk assessment. 

whether there is a clear dose response across the 

experiment. The Committee was of the view that 

generally they would rather see all data used and 

noted that it would be possible to do the dose 

response modelling from the raw data. 

Based on the evidence put before them, the ECP 

advised that HSE need to make decisions based 

on whole dose response and can reject the study if 

there is no clear concentration response or very 

high variation across the whole response range. 
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Ecotoxicology: soil macro-organisms 

1. The acceptability of the level 

of risk to Folsomia candida from 

the metabolite 2,4-

dichlorobenzoic acid in maize 

(375 g a.s./ha) and winter 

oilseed rape (300 g a.s./ha) -

some of the TERs for this 

metabolite are below the trigger 

of 5, when assuming 10 times 

a.s. toxicity. 

The Committee did not support using earthworm 

data for comparison of toxicity to the springtail data 

for the untested metabolite, as they are a very 

different species in taxonomic terms. 

The Committee noted that it would be more 

scientifically robust to use the arthropod data for 

comparison, even if these data are taken from one 

of the aquatic studies. In general, it would be 

acceptable to use aquatic, marine or freshwater etc 

arthropods, as the comparison is dimensionless. 

The Committee advised that if in all situations the 

metabolite is less toxic then there is some certainty 

that the consideration is correct. 

In light of the ECP advice, HSE reviewed the 

ecotoxicology data and undertook a more relevant 

comparison with the data available for aquatic 

invertebrates - with the acute toxicity data available for 

Daphnia magna and Americamysis bahia and chronic 

data available for Chironomus riparius. In each case 

the toxicity endpoint for bixlozone is lower than that 

obtained in the corresponding study conducted with 

the metabolite 2, 4-dichlorobenzoic acid. Therefore, it 

is expected that the metabolite would be of similar 

toxicity or less toxic to Folsomia candida than the 

active substance, if toxicity data were available. 

Furthermore, the risk assessment indicates that even 

if the metabolite was 6x more toxic than the active 

substance, it would still result in an acceptable risk. 

The risk assessment for other soil macro-organisms in 

the DAR was updated. HSE provided an update on 

the outcome of this further work to the ECP on 18 

October 2022. 
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Ecotoxicology: soil micro-organisms 

1. The reliability of the study 

conducted with 2,4-

dichlorobenzoic acid (Häuser, 

R., 2018) as the variation 

between control replicates was 

> 15% on day 7 (22.3% and 

16.3% in solvent and untreated 

control respectively, but was 

within guideline limits at all of 

the other time points, including 

on Day 28). 

Based on the evidence placed before it, the ECP 

advised that the variation between control 

replicates on day 7 was not a substantive deviation 

from the OECD guidelines and they are not 

protected species. The deviation does not impact 

reliability of the study and it can be used in the risk 

assessment. 

HSE concludes that as the Day 7 values are not 

critical for the evaluation of the nitrogen formation 

rates of the last time interval and the margins of safety 

in the risk assessment are sufficient, the current risk 

assessment is considered to be protective of this level 

of uncertainty. 

Ecotoxicology: risk assessment for biological methods for sewage treatment 

1. The marginal failure of the 

control to meet the validity 

criteria regarding rate of oxygen 

uptake and whether studies 

with <20 mg oxygen/g/h can be 

considered valid. 

Based on the evidence placed before it, the ECP 

advised that as 19.7 mg/g/h was close to the 

guideline criteria, it was an acceptable deviation. 

The Committee noted that the test system may 

need refinement given the challenges laboratories 

are encountering meeting the validity criteria in the 

control. They suggested feeding back to 

OECD/Research community to look into why this is 

happening (provided the possibility of the test being 

poorly conducted was excluded). 

HSE concludes that as the oxygen uptake rate was 

only slightly below the guideline limit, all of the other 

validity criteria were met and the margin of safety in 

the risk assessment is high, the risk assessment is 

considered to be protective of this uncertainty. 
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Appendix 3: Independent Scientific 
Advice 

As summarised in Appendix 2, the Expert Committee on Pesticides (ECP) provided 

independent scientific advice. This is presented in full as Appendix 3 and is available on 

the HSE website. 
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Appendix 4: List of endpoints for the 
active substance and the representative 
formulation 

Appendix 4 can be found as a supporting document to this conclusion on the HSE website. 
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Appendix 5: Reporting Table - Comments 
from the public, Administrations and the 
applicant. 

Appendix 5 can be found as a supporting document to this conclusion on the HSE website. 
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μg microgram 

a.s. active substance 

AAOEL acute acceptable operator exposure level 

ADI acceptable daily intake 

AMA amphibian metamorphosis assay 

AOEL acceptable operator exposure level 

ARfD acute reference dose 

BBCH Biologische Bundesanstalt, Bundessortenamt und CHemische 

Industrie growth scale 

bw body weight 

CAS Chemical Abstract Service 

CLP Classification, Labelling and Packaging 

CS capsule suspension 

d day 

DAR draft assessment report 

DegT50 time taken for a 50 % decline in mass or concentration of a 

substance to occur by degradation from the environment or an 

environmental compartment after it has been applied to, formed in, 

or transferred to, an environmental compartment 
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DisT50 time taken for a 50 % decline in mass or concentration of a 

substance to occur by dissipation from the environment or an 

environmental compartment after it has been applied to, formed in, 

or transferred to, an environmental compartment. DisT50 does not 

differentiate between transfer processes and degradation processes 

DT50 period required for 50% dissipation/degradation (define method of 

estimation) 

DT90 period required for 90% dissipation/degradation (define method of 

estimation) 

EAS estrogen androgen steroidogenesis 

EATS oestrogen, androgen, thyroid and steroidogenesis (modalities) 

ECHA European Chemicals Agency 

ECP Expert Committee on Pesticides 

ED endocrine-disrupting 

EFSA European Food Safety Authority 

ErC20 median concentration that causes a 20% effect (growth) on the test 

population 

EU European Union 

FOCUS Forum for the Co-ordination of Pesticide Fate Models and their Use 

g gram 

GAP good agricultural practice 

GB Great Britain 

GLP good laboratory practice 
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hr hour(s) 

ha hectare 

HR highest residue 

HSE Health and Safety Executive 

HTDF higher tier drainflow 

IEDI International Estimated Daily Intake 

IESTI International Estimated Short-Term Intake 

ILV Independent laboratory validation 

ISO International Organization for Standardization 

IUPAC International Union of Pure and Applied Chemistry 

KFoc Freundlich organic carbon adsorption coefficient 

kg kilogram 

L litre 

LC–MS/MS liquid chromatography with tandem mass spectrometry 

LOAEL the lowest dose in a study at which an effect (or effects) occurs 

which is considered to be adverse 

log Pow octanol/water partition coefficient 

LOQ limit of quantification 

m metre 

MCL Mandatory Classification and Labelling 
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mg milligram 

mL millilitre 

MRL maximum residue level 

n number 

NEDI National Estimate of Dietary Intake 

NESTI National Estimate of Short-Term Intake 

NI Northern Ireland 

NOAEL no observed adverse effect level 

NOEC no observed effect concentration 

NOErC concentration with no observed effect on growth 

OECD Organisation for Economic Co-operation and Development 

P persistence 

Pa pascal 

PBT persistent, bioaccumulative and toxic 

PEC predicted environmental concentration 

PECair predicted environmental concentration in air 

PECgw predicted environmental concentration in groundwater 

PECsed predicted environmental concentration in sediment 

PECsoil predicted environmental concentration in soil 
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PECsw predicted environmental concentration in surface water 

pH pH-value 

PHI pre-harvest interval 

POP persistent organic pollutant 

PPE personal protective equipment 

QSAR quantitative structure–activity relationship 

RAC regulatory acceptable concentration 

RADAR Rapid Androgen Disruption Activity Reporter Assay 

RD residue definition 

RD-Enf residue definition for enforcement 

RD-RA residue definition for risk assessment 

SC suspension concentrate 

SFO simple first order 

STMR supervised trials median residue 

T toxic 

TER toxicity exposure ratio 

TTC Threshold of Toxicological Concern 

The TTC approach has been developed to screen and prioritise the 

risk assessment of substances with a known chemical structure but 

with little, or no, specific toxicity data, such as impurities and 

breakdown or reaction products. 
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UV ultraviolet 

vPvB very persistent and very bioaccumulative 

yr year 
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Further information 

For information about health and safety, or to report inconsistencies or inaccuracies in this, 

visit the HSE website (www.hse.gov.uk). 

This Conclusion is issued by the Health and Safety Executive. 

© Crown copyright If you wish to reuse this information visit the HSE website 

(www.hse.gov.uk) for details. First published June 2024. 

Published by the Health and Safety Executive June 2024. 
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	Assessment report (HSE’s evaluation of the data) 

	 
	 
	Reporting table (containing the public, the Administrations and applicant comments, plus HSE responses) 

	 
	 
	ECP advice 

	 
	 
	List of endpoints for the active substance and the representative formulation 


	Health and Safety Executive Great Britain 


	The active substance and formulated product 
	The active substance and formulated product 
	Table 1 Active Substance information 
	ISO common name 
	ISO common name 
	ISO common name 
	Bixlozone 

	IUPAC 
	IUPAC 
	2-[(2,4-dichlorophenyl)methyl]-4,4-dimethyl-1,2oxazolidin-3-one 
	-


	Specification of purity of the active substance in g/kg 
	Specification of purity of the active substance in g/kg 
	Minimum purity: 960 g/kg Relevant impurity: (2,4-dichlorophenyl)methanol CAS 1777-82-8: Maximum 1.5 g/kg 


	Table 2 Formulated Product information 
	Product name 
	Product name 
	Product name 
	F9600-4 SC 

	Product type and code 
	Product type and code 
	Suspension Concentrate [Code: SC] 

	Active substance content 
	Active substance content 
	400 g/L 

	Function 
	Function 
	Herbicide 

	Effective against 
	Effective against 
	A range of broadleaf and grass weed species 

	Field 
	Field 
	Winter wheat, winter barley, winter oilseed rape and maize 

	Application method 
	Application method 
	Broadcast soil applied 


	Full details of the good agricultural practices (GAP) for the GB representative uses (winter wheat, winter barley, winter oilseed rape and maize) can be found in Appendix 1. 
	Health and Safety Executive Great Britain 

	Conclusion of HSE 
	Conclusion of HSE 
	The conclusion presented below represents an overview of the final assessment of the competent authority, HSE. For further details see the sections presented, and if more detail is required, refer to the assessment report. 
	This active substance has been evaluated in accordance with the uniform principles in assimilated Regulation No 546/2011 and agreed guidance. It can be expected to meet the following criteria specified as required for approval: 
	This active substance has been evaluated in accordance with the uniform principles in assimilated Regulation No 546/2011 and agreed guidance. It can be expected to meet the following criteria specified as required for approval: 
	The substance is not to be classified as a mutagen (category 1A or 1B), as a carcinogen (category 1A or 1B), or as toxic to reproduction (category 1A or 1B) under the assimilated CLP Regulation No 1272/2008. 
	The substance is not considered to have endocrine-disrupting (ED) properties that cause adverse effects in humans or non-target organisms. 
	The active substance is not to be classed as a persistent organic pollutant (POP), a persistent, bioaccumulative and toxic (PBT) substance, or very persistent and very bioaccumulative (vPvB) substance. 
	The cut-off criteria (assimilated Regulation No 1107/2009 Annex II points 3.6.2 to 3.6.4 and 3.7) therefore do not prevent approval. 

	The other approval criteria specified in points 2 and 3 of Annex II have been considered and are satisfied enabling conclusions as follows: 
	The other approval criteria specified in points 2 and 3 of Annex II have been considered and are satisfied enabling conclusions as follows: 
	The residues of the product have no harmful effects on human health or groundwater and have no unacceptable effects on the environment. Suitable methods are available to measure residues of relevance. The product is sufficiently effective. The product has no immediate or delayed harmful effect on human health. The product has no immediate or delayed harmful effect on groundwater. The product has no unacceptable effects on plants or plant products. 
	Health and Safety Executive Great Britain 
	The product has no unacceptable effects on the environment, including contamination of air, soil and water, including from long range transportation. 
	The product has no unacceptable impact on non-target species. 

	This evaluation demonstrates that the criteria specified in Article 4 of assimilated Regulation No 1107/2009 are satisfied and bixlozone meets the conditions for approval. 
	This evaluation demonstrates that the criteria specified in Article 4 of assimilated Regulation No 1107/2009 are satisfied and bixlozone meets the conditions for approval. 
	According to Article 24 of assimilated Regulation No 1107/2009, an active substance complying with the criteria provided for in Article 4 shall be approved as a candidate for substitution if it meets one or more of the additional criteria laid down in point 4 of Annex II. Bixlozone meets the following criteria: 
	— it meets two of the criteria to be considered as a PBT substance Persistence (P): met for soil and (potentially) fresh water Toxic (T): met based on toxicity to aquatic plants 

	This evaluation demonstrates that the criteria specified in Article 24 of assimilated Regulation No 1107/2009 are satisfied and bixlozone meets the conditions for approval as a candidate for substitution. 
	This evaluation demonstrates that the criteria specified in Article 24 of assimilated Regulation No 1107/2009 are satisfied and bixlozone meets the conditions for approval as a candidate for substitution. 


	Summary of the Evaluation 
	Summary of the Evaluation 
	1.Identity, physical/chemical/technical properties and methods of analysis 
	1.Identity, physical/chemical/technical properties and methods of analysis 
	Suitable methods are available to measure residues of relevance 
	The assessment of the data package revealed no concerns with respect to the identity, physical, chemical and technical properties of bixlozone or the representative formulation. 
	Acceptable data have been submitted to support the manufacturing sites of bixlozone and the proposed specification based on pilot scale manufacturing is considered supported by the available data. 
	Physical/chemical properties: The log Pow for bixlozone is 3.3 at pHs 4, 7 and 9, indicating that it is fat soluble, but does not have the potential to bioaccumulate. Bixlozone is not classified as flammable, explosive or oxidising. Data to address the UV/visible absorption spectra of the relevant impurity (2,4-dichlorophenyl)methanol are required (see Additional Considerations section). This is not regarded as critical to the approval decision. 
	Methods of analysis for the generation of pre-authorisation data: Acceptable methods have been submitted for the determination of the active substance and all significant and relevant impurities in the technical material as manufactured. Acceptable methods have been submitted for the determination of the active substance in the plant protection product. A method for the determination of the relevant impurity (2,4-dichlorophenyl)methanol in the plant protection product is required (see Additional Considerati
	Acceptable methods have been submitted for the determination of bixlozone and selected metabolites in various studies used in support of all areas of the risk assessment. 
	Methods of analysis for post-approval monitoring: Acceptable methods have been submitted for the post-approval monitoring and control of bixlozone and selected metabolites in food of plant and animal origin, soil, surface water, drinking water, air and body fluids and tissues. 
	Liquid chromatography with tandem mass spectrometry (LC-MS/MS) can be used to measure bixlozone residues in food and feed of plant and animal origin, honey, soil, sediment, surface and groundwater, air, (whole) blood and urine. The methods are fully validated for the determination of residues in plants and plant products of high acid, high starch and high oil crops. For other crop groups independent laboratory validation data for the method for the monitoring of residues in plants for the high water and hig

	2.Human health hazard 
	2.Human health hazard 
	The product has no immediate or delayed harmful effect on human health. 
	The product has no immediate or delayed harmful effect on human health. 
	As bixlozone is a new active substance, there is no information on its toxicity in the publicly available literature. The available regulatory studies were conducted for the purpose of this approval and have not been previously evaluated; the studies relied upon for the assessment were compliant with good laboratory practice (GLP) and followed the respective Organisation for Economic Co-operation and Development (OECD) test guidelines. 
	The assessment of the data package revealed no significanthazards with respect to the toxicology of bixlozone or the representative formulation. 
	1 

	Absorption distribution and excretion in mammals: Bixlozone is rapidly and extensively absorbed from the gastrointestinal tract, with an oral absorption value and oral post-hepatic systemic availability value of 70% at the relatively low dose of 5 mg/kg bw. Based on the extensive oral absorption, a default inhalation absorption value of 100% can be assumed. Dermal absorption values of bixlozone from its representative product of 0.4% (364 g/L), 6% (3.36 g/L) and 24% (0.251 g/L) are proposed for the concentr
	Radiolabelled bixlozone and its metabolites were widely distributed in all rat tissues. There was no evidence of accumulation in any organs/tissues following repeated dosing. In vivo toxicokinetic investigations of metabolism found that bixlozone was rapidly and extensively metabolised. 
	The major metabolites identified in urine were carbamic acid, 2,4-dichlorohippuric acid and 5-keto-hydrate-bixlozone. Low levels, if any, of unchanged bixlozone were detected in plasma or urine. The excretion of most metabolites was rapid and extensive mainly via urine. 
	There was no unique human metabolite identified but there was a disproportionate production of metabolite 4-OH-Me-bixlozone in human hepatocytes compared to the other species, especially the rat. However, this is not of toxicological concern since 4-OH-Me-bixlozone has a comparable toxicity profile to that of the parent substance bixlozone. 
	Acute toxicity: Results of the acute toxicity studies show that bixlozone is not acutely toxic by the oral, dermal or inhalation route and is not a skin or eye irritant or skin sensitiser. No classification according to the assimilated CLP Regulation No 1272/2008 is required for these endpoints. A phototoxicity test was not required. 
	Short term toxicity: In repeated-dose toxicity studies the target organs were the liver (rats, mice and dogs) and the kidney (rats only). The rats and the dogs appeared to be more sensitive than the mice to the liver effects of bixlozone. Changes in body weight development (rats, mice and dogs) were also observed. The overall / most relevant NOAEL for short-term toxicity was 29 mg/kg bw/day from the 90-day dietary repeated-dose toxicity conducted in the rat, based on liver toxicity (organ weight changes, mi
	The full list of NOAELs is available in the assessment report. It was concluded that classification for repeated-dose toxicity is not required. 
	Genotoxicity: It can be concluded that bixlozone although clastogenic in vitro, is not genotoxic in vivo. Classification of bixlozone for mutagenicity is not warranted. 
	Long-term toxicity and carcinogenicity: Bixlozone is not carcinogenic in rats or mice; therefore, classification for carcinogenicity is not warranted. The lowest relevant NOAEL for carcinogenicity is 167 mg/kg bw/day, the highest dose tested from the rat 2-year combined chronic toxicity/carcinogenicity study, while the NOAEL for systemic chronic toxicity is 32 mg/kg bw/day, from the mouse 18-month carcinogenicity study based on effects on epididymal sperm and stomach inflammation in males at the LOAEL of 12
	Reproductive toxicity: In studies with bixlozone there were no effects on fertility and reproductive performance, or specific developmental effects, up to doses 
	Reproductive toxicity: In studies with bixlozone there were no effects on fertility and reproductive performance, or specific developmental effects, up to doses 
	causing generalised and/or maternal toxicity. Classification of bixlozone for effects on fertility and reproductive performance, or developmental toxicity, is not warranted. 

	Neurotoxicity: Bixlozone did not show any potential for neurotoxicity after single or repeated administration. 
	Hazards that prevent approval of the active substance or authorisation of the representative product 
	Hazards that prevent approval of the active substance or authorisation of the representative product 
	1 



	Further toxicological studies: 
	Further toxicological studies: 
	Endocrine disruption: For the oestrogen, androgen and steroidogenesis (EAS) modalities, bixlozone is not an ED and its ED potential has been sufficiently investigated. For the thyroid (T) modality, adversity (thyroid weight and histopathology) has been sufficiently investigated in modern GLP and OECD compliant studies. The available data showed that bixlozone did not present a clear pattern of adversity in relation to effects on the thyroid gland. Overall bixlozone does not meet the ED criteria for the T-mo
	Immunotoxicity: Bixlozone is not considered to be immunotoxic. 

	Summary of toxicological data on relevant impurities and metabolites: 
	Summary of toxicological data on relevant impurities and metabolites: 
	Impurities: Sufficient information is available to characterise the toxicological relevance of all impurities. The proposed specification (pilot-scale production) of bixlozone contains one toxicologically relevant impurity (2,4dichlorophenyl)methanol). However, at the specified level it is of no toxicological concern. 
	-

	Metabolites: A toxicological assessment of selected metabolites and their conjugates occurring at significant levels in plant and livestock metabolism studies (5’-hydroxy-bixlozone (M289/3), 5-hydroxy-bixlozone (M289/1), 5-hydroxybixlozone-glucuronide (M465/1), bixlozone-3-OH-Propanamide (M275/1), bixlozone3-OH-propanamide-sulfate (M355/1), 2,2-dimethyl-3-hydroxypropionic acid (M118/1), 2,4-dichlorobenzoic acid (M190/1), bixlozone-dimethyl-malonamide (M289/2) and dimethyl malonic acid (M132/1)) was conducte
	-
	-

	No specific toxicity studies are available on these metabolites, except for 2,4dichlorobenzoic acid (M190/1). The toxicity of the major rat metabolites 5-hydroxybixlozone (M289/1) and 5-hydroxy-bixlozone-glucuronide (M465/1) are covered by the toxicity data of the parent. Therefore if a risk assessment were to be required for M289/1 and M465/1, the dietary reference values of bixlozone could be used. 
	-
	-

	For M190/1 specific data (acute oral toxicity studies in rat and mouse and modern in vitro genotoxicity studies) indicate that M190/1 is not genotoxic in vitro but may be approximately 2-fold more toxic than bixlozone. In this case the dietary acute and 
	For M190/1 specific data (acute oral toxicity studies in rat and mouse and modern in vitro genotoxicity studies) indicate that M190/1 is not genotoxic in vitro but may be approximately 2-fold more toxic than bixlozone. In this case the dietary acute and 
	chronic reference values of bixlozone can be used for risk assessment, adjusted by a factor of 2 for relative potency (modified to1.435 to account for molecular weight conversion). This will allow 2,4-dichlorobenzoic acid to be expressed in parent bixlozone equivalents. 

	For 5’-hydroxy-bixlozone (M289/3), bixlozone-3-OH-Propanamide (M275/1), bixlozone-3-OH-propanamide-sulfate (M355/1) and bixlozone-dimethyl-malonamide (M289/2) there was no genotoxicity potential identified by quantitative structure– activity relationship ((Q)SAR) analysis. Therefore, the Threshold of Toxicological Concern (TTC) Cramer class III chronic value of 1.5 µg/kg bw/day and acute value of 5 µg/kg bw can be used in a conservative first-tier assessment. 
	For 2,2-dimethyl-3-hydroxypropionic acid (M118/1) and dimethyl malonic acid (M132/1) there was no genotoxicity potential identified by (Q)SAR analysis. Based on structural considerations and other available information, the TTC Cramer class I chronic and acute value of 30 µg/kg bw/day can be used for these metabolites in a conservative first-tier assessment. 
	A relevance assessment of the groundwater metabolite 2,4-dichlorobenzoic acid (M190/1) shows that it is not relevant at the maximum predicted concentration of 
	4.148 µg/L in groundwater. The refined risk assessment (Step 5), concludes that the overall chronic dietary intakes of M190/1 from food and drinking water sources do not pose a risk to the consumer. 
	Summary of medical data and information: Human data are limited at this time, as this is a new active substance. However, adverse health effects suspected to be related to bixlozone exposure have not been observed from occupational health surveillance. 
	Overview of all available studies relevant to reference value setting: Data are tabulated in the assessment report. 
	Table 3 Toxicological Reference Values 
	Endpoint 
	Endpoint 
	Endpoint 
	Value 

	ADI 
	ADI 
	0.3 mg/kg bw/d 

	ARfD 
	ARfD 
	0.75 mg/kg bw 

	AOEL 
	AOEL 
	0.2 mg/kg bw/d 

	AAOEL 
	AAOEL 
	Not derived 



	Summary of product exposure and risk assessment: 
	Summary of product exposure and risk assessment: 
	Currently, bixlozone does not have an entry under Annex VI of assimilated Regulation No 1272/2008. The classification of bixlozone for Human Health effects has been addressed in an aligned MCL (Mandatory Classification and Labelling) dossier produced by HSE. An MCL report is being prepared under GB CLP by HSE. 
	Bixlozone has low acute toxicity via the oral, dermal and inhalation routes. Classification is not required for skin and eye irritation or skin sensitisation. Bixlozone is overall not classified for human health. An exposure assessment was conducted in line with the European Food Safety Authority (EFSA) guidance (2014) and the respective calculator (EFSA Calculator). 
	For the representative product F9600-4SC, the proposed uses on winter wheat, winter barley, winter oilseed rape and maize via field crop boom sprayers will result in acceptable longer-term systemic operator exposure. F9600-4SC is not classified for human health effects and therefore no additional personal protective equipment (PPE) is required for operators. 
	An exposure risk assessment for residents showed predicted longer-term exposure of an unprotected adult and child to bixlozone from spray drift, vapour, surface deposits, re-entry into treated crops and sum of all pathways is within acceptable limits. Bixlozone does not have significant acute toxicity or the potential to exert toxic effects after a single exposure, therefore no acute endpoint has been set. The exposure of bystanders is covered by the resident exposure assessment. 
	The worker exposure risk assessment indicates that the proposed uses of F96004SC on treated crops will result in an acceptable longer-term systemic worker exposure for a worker performing crop inspections or irrigation activities wearing normal workwear (arms, legs and body covered) and no PPE. 
	-

	Health and Safety Executive Great Britain 


	3.Residues 
	3.Residues 
	The residues of the product have no harmful effects on human health or on groundwater 
	The residues of the product have no harmful effects on human health or on groundwater 
	The assessment of the data package revealed no concerns with respect to the residues of bixlozone. 
	Storage stability of residues: The stability of bixlozone, primary crop metabolites 2,4-dichlorobenzoic acid (M190/1), 5-hydroxy-bixlozone (M289/1), 2,2-dimethyl-3hydroxypropionic acid (M118/1) and 5’-hydroxy-bixlozone (M289/3), and rotational crop metabolites bixlozone-dimethyl-malonamide (M289/2), N-(2,4-dichlorobenzyl)2-hydroxy-2-methylpropanamide (M261/1) and 2-(2,4-dichlorobenzyl)-4(hydroxymethyl)-4-methylisoxazolidin-3-one (M289/4) have been evaluated in one commodity from most of the relevant crop ca
	-
	-
	-

	bixlozone are stable for the periods studied, at least 24 months at ≤ -18°C (at least 
	18 months for M289/1) in all raw agricultural commodities except cereal grain. To support cereal uses (and other crop uses), storage stability data on either cereal grain or representatives of the high water and high protein commodity groups generated in accordance with OECD 506 and using suitably validated analytical methods are required. These data should be provided to support a product authorisation for cereal crops. 

	Metabolism, distribution and expression of residues in plants, poultry, lactating ruminants, pigs and fish: 
	Metabolism, distribution and expression of residues in plants, poultry, lactating ruminants, pigs and fish: 
	Primary crop metabolism studies on wheat and rice (cereals), canola/oilseed rape and sugar beet (root crops) indicate that bixlozone is metabolised extensively with unchanged parent bixlozone not found in any of the crop samples at harvest. The major components of the residue are 2,4-dichlorobenzoic acid (M190/1), 2,2dimethyl-3-hydroxypropionic acid (M118/1), 5’-hydroxy-bixlozone (M289/3), bixlozone-dimethyl-malonamide (M289/2) and dimethyl malonic acid (M132/1). The metabolic pathway is mainly based on hyd
	-

	The toxicological assessment of all of the plant metabolites can be viewed in the assessment report. This concludes that 2,4-dichlorobenzoic acid (M190/1), included in the residue definition for risk assessment, is approximately two fold more toxic than parent bixlozone. 
	Goat and hen metabolism studies dosing with parent bixlozone are available. These show a similar metabolism in ruminant and poultry based on hydroxylation of the parent compound, subsequent conjugation of these hydroxyl groups with glucuronide, and oxidative ring opening which yields 2,4-dichlorobenzoic acid (M190/1), 2,2-dimethyl-3-hydroxy propionic acid (M118/1) and dimethyl malonic acid (M132/1). A main metabolite in both ruminant and poultry, 5-hydroxy-bixlozone (M289/1), was found in both free and as g
	The livestock dietary burdens do not exceed the level of 0.004 mg/kg bw/day and the livestock metabolism data do not need to be relied upon to support the approval of bixlozone. A residue definition for animal commodities is not proposed in this evaluation. 
	The plant and livestock metabolism data provided did not fully meet the requirements of the OECD Test Guidelines. However, considering the deficiencies and the assurances provided in the wider residues data package, the data are regarded as sufficient to establish residue definitions for the purpose of risk assessment and enforcement. This is explained further in the assessment report and in the Independent Scientific Advice (see Appendix 3). 
	As there is no agreed guidance available on how to conduct fish metabolism or feeding studies, and no agreed data on the diets of fish, the residue requirements for fish do not need to be addressed in the current evaluation. This is not regarded as critical to the approval decision. 
	Health and Safety Executive Great Britain 

	Residue definitions: 
	Residue definitions: 
	Table 4 Plant commodities 
	RD-Enf 
	RD-Enf 
	RD-Enf 
	Bixlozone 

	RD-RA 
	RD-RA 
	For the intended (early application) use on oilseed rape, wheat, barley and maize: Sum of the residues of bixlozone and 2 x 2,4-dichlorobenzoic acid expressed as bixlozone* Molecular weight conversion to express 2,4-dichlorobenzoic acid as bixlozone equivalents is x 1.435 


	*For other crops and use patterns, no conclusion can currently be reached on a suitable residue definition (an updated TTC exposure assessment for 2,2-dimethyl-3-hydroxy propionic acid (M118/1) and dimethyl malonic acid (M132/1) will be required for future extensions of uses. 
	The 2 x factor is to account for the relative toxicological potency of the metabolite 2,4dichlorobenzoic acid compared to parent. 
	-

	No conversion factors (enforcement to risk assessment) have been set as almost all of the trials (oilseed rape and cereals) contained residues of bixlozone and 2,4-dichlorobenzoic acid at a level of <LOQ of <0.01 mg/kg. 
	Table 5 Animal commodities 
	RD-Enf 
	RD-Enf 
	RD-Enf 
	Bixlozone* 

	RD-RA 
	RD-RA 
	None proposed -not needed for the early application proposed uses on oilseed rape, wheat, barley and maize.ǂ 


	* This residue definition will need to be reconsidered if there are extensions of use. ǂ A further consideration would be needed, if residues become more prominent in animal feed items for any new crop uses or further extensions of uses on oilseed rape, wheat, 
	barley and maize. 

	Residue trials in plants and identification of critical GAP: 
	Residue trials in plants and identification of critical GAP: 
	The data gathered on the residue trials of the critical GAP are detailed in the assessment report. The critical GAP for bixlozone is defined as follows: 
	Health and Safety Executive Great Britain 
	Table 6 Critical GAP for bixlozone 
	Crop 
	Crop 
	Crop 
	Outdoor/ Protected 
	Growth stage (BBCH) 
	Maximum number of applications 
	Minimum application interval (days) 
	Maximum 
	Minimum PHI (days) 

	Rate (kg a.s./ha) 
	Rate (kg a.s./ha) 
	Water (L/ha) 

	Cereals (barley) 
	Cereals (barley) 
	Outdoor 
	BBCH 00-09 
	1 
	N/A 
	0.2 
	400 
	N/A 

	Cereals (wheat) 
	Cereals (wheat) 
	Outdoor 
	BBCH 00-13 
	1 
	N/A 
	0.2 
	400 
	N/A 

	Cereals (maize) 
	Cereals (maize) 
	Outdoor 
	BBCH 00-09 
	1 
	N/A 
	0.375 
	400 
	N/A 

	Oilseeds (oilseed rape) 
	Oilseeds (oilseed rape) 
	Outdoor 
	BBCH 00-09 
	1 
	N/A 
	0.3 
	400 
	N/A 


	In the supervised residues trials relevant to the supported GAP, residues of parent bixlozone were not found in crops at harvest above the LOQ of <0.01 mg/kg. The main residues found in primary crop residue trials (and in similar amounts in metabolism studies) were of the metabolite 2,2-dimethyl-3-hydroxy propionic acid (M118/1). A further metabolite found in metabolism studies in similar amounts, but not analysed for in primary crop trials, was metabolite dimethyl malonic acid (M132/1). These, however, do 
	The residues indicated as ‘<’ in the trials summary tables below reflect that residues of parent and the metabolite 2,4-dichlorobenzoic acid (M190/1) were mostly found below the LOQ levels (<0.01 mg/kg for each analyte) in the relevant trials. 
	Health and Safety Executive Great Britain 
	Table 7 Summary of bixlozone residue data for the proposed use in wheat and barley 
	Outdoor/ indoor 
	Outdoor/ indoor 
	Outdoor/ indoor 
	Residue levels (mg/kg) observed in the supervised residue trials relevant to the supported GAPs (Enforcement RD†) 
	Residue levels (mg/kg) observed in the supervised residue trials relevant to the supported GAPs (Risk assessment RD‡) 
	HR (mg/kg) 
	STMR (mg/kg) 
	MRL (mg/kg) 

	Grain 
	Grain 

	Outdoor 
	Outdoor 
	13 x <0.01 
	12 x <0.039, 0.039 
	0.039 
	<0.039 
	0.01* 

	Straw 
	Straw 

	Outdoor 
	Outdoor 
	13 x <0.01 
	12 x <0.024, 0.05 
	0.05 
	<0.024 
	Not currently set for animal feed items 


	* MRLs proposed at the limit of quantification (LOQ) 
	†Residue definition (RD) for enforcement is bixlozone 
	ǂ Residue definition (RD) for risk assessment is For the intended (early application) use on oilseed rape, wheat, barley and maize: Sum of the residues of bixlozone and 2 x 2,4dichlorobenzoic acid expressed as bixlozone 
	-

	Health and Safety Executive Great Britain 
	Table 8 Summary of bixlozone residue data for the proposed use in maize 
	Outdoor/ indoor 
	Outdoor/ indoor 
	Outdoor/ indoor 
	Residue levels (mg/kg) observed in the supervised residue trials relevant to the supported GAPs (Enforcement RD†) 
	Residue levels (mg/kg) observed in the supervised residue trials relevant to the supported GAPs (Risk assessment RD‡) 
	HR (mg/kg) 
	STMR (mg/kg) 
	MRL (mg/kg) 

	Grain 
	Grain 

	Outdoor 
	Outdoor 
	4 x <0.01 
	4 x <0.039 
	<0.039 
	<0.039 
	0.01* 

	Straw 
	Straw 

	Outdoor 
	Outdoor 
	4 x <0.01 
	4 x <0.024 
	<0.024 
	<0.024 
	Not currently set for animal feed items 


	*MRLs proposed at the limit of quantification (LOQ) 
	† Residue definition (RD) for enforcement is bixlozone 
	ǂ Residue definition (RD) for risk assessment is For the intended (early application) use on oilseed rape, wheat, barley and maize: Sum of the residues of bixlozone and 2 x 2,4dichlorobenzoic acid expressed as bixlozone 
	-

	Health and Safety Executive Great Britain 
	Table 9 Summary of bixlozone residue data for the proposed use in oilseed rape 
	Outdoor/ indoor 
	Outdoor/ indoor 
	Outdoor/ indoor 
	Residue levels (mg/kg) observed in the supervised residue trials relevant to the supported GAPs (Enforcement RD†) 
	Residue levels (mg/kg) observed in the supervised residue trials relevant to the supported GAPs (Risk assessment RD‡) 
	HR (mg/kg) 
	STMR (mg/kg) 
	MRL (mg/kg) 

	Outdoor 
	Outdoor 
	7 x <0.01 
	7 x <0.039 
	<0.039 
	<0.039 
	0.01* 


	* MRLs proposed at the limit of quantification (LOQ) 
	† Residue definition (RD) for enforcement is bixlozone 
	ǂ Residue definition (RD) for risk assessment is For the intended (early application) use on oilseed rape, wheat, barley and maize: Sum of the residues of bixlozone and 2 x 2,4dichlorobenzoic acid expressed as bixlozone 
	-

	Feeding studies in poultry, ruminants, pigs: The resulting maximum dietary burden for all the various livestock species is 0.004 mg/kg bw/d. Therefore, as the 
	0.004 mg/kg bw/d trigger for requiring studies is not exceeded, feeding studies are not required for ruminants, poultry and pigs and have not been submitted. 
	Effects of processing: The hydrolysis of bixlozone was investigated under representative conditions of pasteurisation, sterilisation, and baking, boiling and brewing. The hydrolysis data demonstrate that bixlozone is stable under standard conditions, therefore specific residue definitions for processed commodities are not required. The residue definition for risk assessment in plants also includes the metabolite 2,4-dichlorobenzoic acid (M190/1). Data to address the effect of processing under standard hydro
	-

	Processing studies were submitted on the magnitude of residues over processing for wheat, barley, maize and oilseed rape. Only a limited number of processing factors were established, especially due to the low residues and consequent uncertainty in the derivation of processing factors. However, based on the levels of residues expected to arise following the currently proposed uses in cereals and oilseed rape provision of further data is not required at present. 
	Residues in rotational crops: In the confined rotational crop study, the identified components of the residue were mainly bixlozone and metabolites 2,4dichlorobenzoic acid (M190/1), F9600-dimethyl-malonamide (M289/2), bixlozonehydroxy-isobutyramide (M261/1), 4-hydroxymethyl-bixlozone (M289/4), 5’-hydroxy bixlozone (M289/3) and dimethyl malonic acid (M132/1). The metabolism study demonstrates both uptake of parent residues and extensive metabolism. 
	-
	-

	Two rotational crop limited field studies (in accordance with OECD 504) investigated a wide array of the metabolites that were identified in the confined rotational crop study. These indicated that residues of metabolites of bixlozone in rotational crops are not expected to be above 0.01 mg/kg for all crops at all plant back intervals, when bixlozone is used up to the proposed use rates, also taking account of the potential for year on year accumulation of soil residues in the cropping cycle. Specific resid
	A consideration of the options to either set MRLs or set plant back intervals (via a label restriction) can be viewed in the assessment report. A label replant restriction of 10 months is proposed with the aim of maintaining potential rotational crop residues of bixlozone below 0.01 mg/kg. A further consideration of magnitude of residues in rotational crops was therefore not required for the proposed uses, but further trials data could optionally be generated to further refine the plant-back interval. The a
	Estimation of the potential and actual exposure through diet and other sources: From the calculated international estimated daily intake (IEDI), national estimate of dietary intake (NEDI), international estimated short-term intake (IESTI) and national estimate of short-term intake (NESTI), it can be concluded that dietary intakes are low (<1% ADI or ARfD). Therefore, no chronic or acute health effects are expected for consumers as a result of the proposed representative use of bixlozone on wheat, barley, ma

	Proposed MRLs and compliance with existing MRLs: 
	Proposed MRLs and compliance with existing MRLs: 
	The proposed residue definition for enforcement for products of plant and animal origin is bixlozone. 
	Health and Safety Executive Great Britain 
	Table 10 Proposed MRLs: 
	Table 10 Proposed MRLs: 
	Table 10 Proposed MRLs: 

	Code Number 
	Code Number 
	Commodities 
	Proposed MRL (mg/kg) 

	401060 
	401060 
	Oilseed rape seed 
	0.01* 

	500010 
	500010 
	Barley 
	0.01* 

	500030 
	500030 
	Maize/corn 
	0.01* 

	500090 
	500090 
	Wheat 
	0.01* 

	1040000 
	1040000 
	Honey 
	0.05* 


	*MRL set at the limit of quantification 


	4.Environmental fate and behaviour 
	4.Environmental fate and behaviour 
	The active substance does not meet the requirements to be classed as a POP, PBT or vPvB substance 
	The active substance does not meet the requirements to be classed as a POP, PBT or vPvB substance 
	The assessment of the data package revealed no concerns with respect to the residues of the product on the environment. The product has no immediate or delayed harmful effect on groundwater. The product has no unacceptable effects on the environment, including contamination of air, soil and water, including from long range transportation. 
	The studies concerning the fate and behaviour of bixlozone in the environment were conducted using two different radiolabel positions, [phenyl-U-C] and [carbonylC]. The labelling positions are sufficient to define the route and rate of degradation of bixlozone, with routes being depicted in the assessment report. 
	14
	-
	14

	Degradation in soil: The route of degradation in soils demonstrates that there are major metabolites of bixlozone that require inclusion in the residue definition for risk assessment in soil, surface water, sediment or groundwater. These are 2,4dichlorobenzoic acid (soil, groundwater, surface water and sediment) and, 3-OHpropanamide, bixlozone-DMM and 4-COOH-bixlozone (surface water and sediment). Aerobic degradation is the main soil degradation route; anaerobic degradation and soil photolysis degradation a
	-
	-

	In the soil dissipation studies, the longest non-normalised DTwas 300 days (simple first order (SFO)), however this was from a CS formulation trial. Therefore, after independent statistical advice, the longest SC formulation DTof 247 d (DT= 819 d, SFO) was considered appropriate for use in the PECsoil calculations (should authorisation for a CS formulated product be sought in the future, detailed consideration and justification should be provided at that point to determine the appropriate DTvalue for use in
	50 
	50 
	90 
	50 

	In accordance with EFSA DegTguidance (2014) and following independent scientific advice, the rate of degradation in field trials undertaken across Europe (Germany, UK, France, and Italy), with the SC formulation, was normalised to reference conditions and compared to laboratory degradation rates. This demonstrated that bixlozone does degrade at a significantly faster rate in the field than in the laboratory. Therefore, the geomean field DegTof 48.0 days (n = 13) was selected as the modelling endpoint. A mod
	50 
	50 
	50 
	-

	A summary of the results of the degradation of bixlozone and metabolite 2,4dichlorobenzoic acid are presented in the List of Endpoints (Appendix 4). 
	-

	Adsorption and desorption: Adsorption studies for bixlozone demonstrated that the active substance is moderately mobile, with a geometric mean Koc of 381.5 mL/g and arithmetic mean 1/n of 0.874 (n = 8). There was no indication of pH dependence of adsorption. 
	The adsorption properties of metabolite 2,4-dichlorobenzoic acid were determined in four different European soils. However, accurate and robust KFoc and 1/n parameters could not be derived for these soils due to shortcomings in the study. Therefore, default KFoc and 1/n values of 0 mL/g and 1 respectively were used in the exposure assessment for this metabolite. 
	The adsorption properties of metabolite 3-OH-propanamide were determined in four different European soils. The metabolite is moderately mobile, with a geometric mean Koc of 81.7 mL/g and arithmetic mean 1/n of 0.925 (n = 4). No evidence of a relationship between sorption and soil pH was observed for this metabolite. 
	Fate and behaviour in water and sediment: Bixlozone was hydrolytically stable at pH 4 and 7 over 5 days at 50°C. Bixlozone did not hydrolyse at pH 9 over 30 days at 
	the environmentally relevant temperature of 25°C, with expected DTvalues >1 year. Therefore, hydrolysis is not expected to be a significant route of degradation. Photodegradation is also unlikely to significantly contribute to the degradation of bixlozone under typical light conditions of the environment, with a maximum DTof 
	50 
	50 

	54.4 days calculated (under natural summer sunlight at latitude 30-50°N). Minimal (<10%) degradation was observed in the aerobic mineralisation study. Four major aqueous metabolites of bixlozone triggered inclusion in the residue definition for risk assessment in surface water and sediment: 2,4-dichlorobenzoic acid (peak formation of 30.36% in water and 10.51% in sediment), 3-OH-propanamide (peak formation of 3.59% in water and 9.92% in sediment), bixlozone-DMM (peak formation of 12.36% in water and 5.70% i
	50 

	Further details on degradation and dissipation rates of bixlozone in water, including the data, can be viewed in the assessment report. 
	Persistence: Bixlozone meets the criteria for persistence for soil and (potentially) fresh water. Bixlozone also meets the ‘very persistent’ criteria for soil and (potentially) fresh water. The substance does not fulfil the criteria of a PBT or vPvB substance. Bixlozone is not classed as readily biodegradable. 
	Fate and behaviour in air: Bixlozone is estimated to degrade in air with a DTof 
	50 

	0.498 days (12 hr day) based on calculations using the Atkinson equation. It can be concluded that the substance will be degraded by photochemical processes in the troposphere and that there is low risk of long-range transport of bixlozone. 
	A wind tunnel study was also submitted to investigate volatilisation and secondary deposition of bixlozone, as the vapour pressure (1.1 x 10) meets the FOCUSair trigger of 10for the potential for short range transport from applications to soil. The results have been considered in the maize PECsw (spray drift) calculations (as mitigation was required) and in the ecotoxicology risk assessment. 
	-3
	-4 

	Summary of monitoring data for all substances: No environmental monitoring information was submitted for this application, in line with expectations for a new active substance. 

	Definition of the residues in the environment requiring further assessment: 
	Definition of the residues in the environment requiring further assessment: 
	According to the results presented, the following compounds are to be considered for the environmental risk assessment. 
	Health and Safety Executive Great Britain 
	Table 11 Residue definition for risk assessment 
	Table 11 Residue definition for risk assessment 
	Table 11 Residue definition for risk assessment 

	Compartment 
	Compartment 
	Residue definition for risk assessment 

	Soil 
	Soil 
	Bixlozone 2,4-dichlorobenzoic acid 

	Groundwater 
	Groundwater 
	Bixlozone 2,4-dichlorobenzoic acid 

	Surface water 
	Surface water 
	Bixlozone 2,4-dichlorobenzoic acid 3-OH-propanamide Bixlozone-DMM 4-COOH-bixlozone 

	Sediment 
	Sediment 
	Bixlozone 2,4-dichlorobenzoic acid 3-OH propanamide Bixlozone-DMM 4-COOH-bixlozone 

	Air 
	Air 
	Bixlozone 


	Predicted environmental concentration (PEC), cereals, oilseed rape and maize: PECsoil (predicted environmental concentration in soil) calculations were based on a single application to maize (375 g a.s./ha with 0% crop interception), to winter oilseed rape (300 g a.s./ha with 0% crop interception) and winter cereals (200 g a.s./ha with 0% crop interception). Consideration of accumulation for bixlozone was necessary. Full details of the soil assessment can be found in the assessment report, with a summary of
	Health and Safety Executive Great Britain 
	Table 12 Initial and accumulation PECsoil values for bixlozone 
	Table 12 Initial and accumulation PECsoil values for bixlozone 
	Table 12 Initial and accumulation PECsoil values for bixlozone 

	Crop 
	Crop 
	Maize 
	Winter oilseed rape 
	Winter cereals 

	PECsoil initial (mg/kg) 
	PECsoil initial (mg/kg) 
	0.500 
	0.400 
	0.267 

	PECsoil accumulation (mg/kg) PECactual + PECplateau 
	PECsoil accumulation (mg/kg) PECactual + PECplateau 
	0.780 
	0.624 
	0.416 


	Table 13 Initial and accumulation PECsoil values for 2,4-dichlorobenzoic acid 
	Crop 
	Crop 
	Crop 
	Maize 
	Winter oilseed rape 
	Winter cereals 

	PECsoil initial (mg/kg)* 
	PECsoil initial (mg/kg)* 
	Tier 1 – 0.544 Tier 2 – 0.349 
	Tier 1 – 0.435 Tier 2 – 0.279 
	Tier 1 – 0.290 Tier 2 – 0.186 

	PECsoil accumulation (mg/kg) 
	PECsoil accumulation (mg/kg) 
	-
	-
	-


	*soil,initial calculated from bixlozone PECsoil,accumulation values, based on the molecular weight correction factor and a maximum molar formation in soil of 100%. 
	 Tier 1 PEC

	soil,initial calculated from bixlozone PECsoil,inital values, based on the molecular weight correction factor and a maximum molar formation in soil of 100%. 
	Tier 2 PEC

	PECgroundwater: Bixlozone is not predicted to occur in groundwater above the 0.1 µg/L trigger value, with all PECgw values < 0.001 µg/L. Bixlozone does degrade into the metabolite 2,4-dichlorobenzoic acid which occurs at levels >0.1 µg/L triggering a groundwater relevance assessment. 
	A summary of the groundwater relevance assessment is presented in a table in the assessment report. 
	PECsurface water and PECsediment, cereals, oilseed rape and maize: Surface water calculations were conducted for exposure via spray drift and drainflow for 
	bixlozone and water/sediment metabolites 2,4-dichlorobenzoic acid, 3-OHpropanamide, bixlozone-DMM and 4-COOH-bixlozone in line with GB/NI national requirements. Calculations were based on the proposed uses of bixlozone on cereals, oilseed rape and maize at pre-emergence and post-emergence, at rates of 200 g a.s./ha (winter cereals), 300 g a.s./ha (winter oilseed rape) and 375 g a.s./ha (maize). 
	-

	For the spray drift assessment, the standard procedure was adapted in line with FOCUS Air guidance recommendations to include consideration of deposition following volatilisation at 5 metres downwind. Consistent with guidance, deposition was not included in the calculations at 1 m where, in the absence of no spray buffer zones, it is assumed that the contribution from deposition is negligible compared to spray drift. The regulatory acceptable concentration (RAC) is exceeded when considering a 1 m buffer zon
	Table 14 Summary of spray drift assessment 
	Table 14 Summary of spray drift assessment 
	Table 14 Summary of spray drift assessment 

	Buffer zone (m) 
	Buffer zone (m) 
	Drift rate (%) a 
	Bixlozone 
	2,4-DBA 
	3-OH 
	Bixlozone-DMM 
	4-COOHbixlozone 
	-


	PECsw (µg/L) 
	PECsw (µg/L) 
	PECsed (µg/kg) 
	PECsw (µg/L) 
	PECsed (µg/kg) 
	PECsw (µg/L) 
	PECsed (µg/kg) 
	PECsw (µg/L) 
	PECsed (µg/kg) 
	PECsw (µg/L) 
	PECsed (µg/kg) 

	1 
	1 
	2.77 
	3.463 
	3.687 
	0.732 
	0.355 
	0.126 
	0.057 
	0.453 
	0.119 
	0.676 
	0.214 

	5 
	5 
	0.71 
	0.888 
	0.945 
	b 
	b 
	b 
	b 
	b 
	b 
	b 
	b 


	Drift rate includes consideration of deposition following volatilisation at 5 metres. Values were derived by adding Rautmann standard drift values to the deposition after 48 hours, as measured in the wind tunnel study (CA Section B.8.3.2). 
	a 

	Not calculated because the metabolites passed the risk assessment with a 1 m buffer zone. 
	b 

	For the drainflow assessment, at the first tier, both the bixlozone and the 2,4dichlorobenzoic acid RACs were exceeded for all proposed uses. Higher tier drainflow (HTDF) modelling was performed for bixlozone and 2,4-dichlorobenzoic acid, using MACRO (HSE tool v1.1). Representative application dates of 30 April (maize), 10 September (winter oilseed rape) and autumn machine working days (winter cereals) were modelled. It was also necessary to carry out combined HTDF 
	For the drainflow assessment, at the first tier, both the bixlozone and the 2,4dichlorobenzoic acid RACs were exceeded for all proposed uses. Higher tier drainflow (HTDF) modelling was performed for bixlozone and 2,4-dichlorobenzoic acid, using MACRO (HSE tool v1.1). Representative application dates of 30 April (maize), 10 September (winter oilseed rape) and autumn machine working days (winter cereals) were modelled. It was also necessary to carry out combined HTDF 
	-

	assessments of bixlozone and 2,4-dichlorobenzoic acid using the Finney equation. 

	In all instances, the total number of exceedance years (HTDF Approach 1) were ≤3 (the threshold for acceptability for aquatic invertebrates) or were ≤18 (the threshold 
	for acceptability for aquatic plants). The overall weighted level of exceedance 
	(HTDF Approach 2) were ≤10% in all instances as well. As such, an acceptable 
	HTDF assessment was achieved for each proposed use. This exposure assessment was considered in the ecotoxicology risk assessment. 
	Full details of the surface water assessment can be found in the assessment report, with a summary of results presented in the List of Endpoints (Appendix 4). 
	PECair: In considering short-range transport, the vapour pressure of bixlozone was determined to be 1.1 x 10Pa at 20°C, above the trigger of 1 x 10Pa for substances applied to soil surfaces. The volatilisation, short-range transport, and subsequent deposition of volatilised bixlozone were studied in a wind tunnel experiment, with deposition rates included in the surface water exposure assessment. No further consideration of short-range transport was required. 
	-3 
	-4 

	The atmospheric half-life of bixlozone was 0.498 days and therefore below the trigger for consideration of long-range transport of 2 days. As a result, the long-range transport of bixlozone by air is not anticipated. 
	No PEC calculations for exposure arising from airborne transport were conducted. 


	5.Ecotoxicology 
	5.Ecotoxicology 
	The product has no unacceptable impact on non-target species including on the on-going behaviour of those species 
	The conclusions below are for the representative formulation and proposed use on winter wheat, winter barley, winter oilseed rape and maize (details in Appendix 1). A summary of endpoints and risk assessments for non-target organisms are provided in Appendix 4. 
	Currently no guidance or suitable test methods are available to enable an assessment of the endocrine disrupting potential for birds or reptiles and hence this could not be assessed. 
	Risk assessment for birds: An acceptable acute and long-term/reproductive dietary risk to birds was concluded for all proposed uses of bixlozone. 
	Given that the log Pow for bixlozone is 3.3 and hence greater than the trigger value of 3 specified in the regulation, consideration of secondary poisoning is required. The risk assessment for earthworm-eating birds and fish-eating birds indicates an acceptable risk. An acceptable risk from drinking water was also demonstrated. 
	Consideration of various metabolites detected in a plant metabolism study demonstrated an acceptable risk to birds for the proposed uses. 
	Risk assessment for mammals: An acceptable acute and long-term/reproductive dietary risk to mammals was concluded for all proposed uses of bixlozone. 
	The risk assessment for earthworm-eating mammals and fish-eating mammals indicates an acceptable risk. An acceptable risk from drinking water was also demonstrated. 
	Consideration of various metabolites detected in a plant metabolism study demonstrated an acceptable risk to mammals for the proposed uses. 
	HSE’s assessment of mammalian toxicology concluded bixlozone is not an endocrine disruptor when considering EAS modalities; this conclusion also applies to wild mammals. For T-modality, the available data showed that bixlozone did not present a clear pattern of adversity in relation to effects on the thyroid gland in mammals based on modern GLP and OECD compliant studies, and they were not considered population-relevant. Therefore, HSE concluded based on available information that further testing is not req
	Overall, bixlozone is not considered an endocrine disruptor for wild mammals based on available data/information. 
	Risk assessment for aquatic organisms: An acceptable risk to aquatic organisms from bixlozone via spraydrift exposure was demonstrated when considering: 
	 
	 
	 
	a tier 2a refinement in the form of a reduced assessment factor of 1 (based on a weight of evidence approach) used with the toxicity endpoint from the most sensitive aquatic macrophyte species Veronica beccabunga; 

	 
	 
	a tier 2a refinement in the form of a geomean RAC (based on the standard assessment factor of 100) for the acute risk to aquatic invertebrates. 


	A 5 m buffer zone is required for the proposed use on maize. 
	For bixlozone exposure via drainflow, an acceptable risk to aquatic organisms was demonstrated following evaluation using higher tier drainflow modelling for the proposed uses. 
	An acceptable acute and chronic risk to aquatic organisms for the relevant water metabolites (2,4-dichlorobenzoic acid, F9600-3-OH-propanamide, F9600-dimethylmalonamide and 4-carboxyl-F9600) was concluded when considering exposure via spray drift for the proposed uses without the need for risk mitigation. For exposure via drainflow, an acceptable risk to aquatic organisms was demonstrated at first tier for 4-carboxyl-F9600 and F9600-dimethyl-malonamide. Following a refinement using the tier 2a endpoint for 
	-
	-

	An acceptable combined risk from the active substance and metabolite 2,4dichlorobenzoic acid was also concluded using higher tier drainflow modelling. 
	-

	The risk to aquatic organisms via spraydrift exposure from the representative formulation F9600-4SC was acceptable without risk mitigation. 
	Bixlozone does not meet the criteria for a bioaccumulative substance as the 
	bioconcentration factor derived from the fish bioconcentration study is ≤ 2000 L/kg 
	(77.5 L/kg). 
	Bixlozone does meet the criteria for a toxic substance as the lowest no observed effect concentration (NOEC) is < 0.01 mg/L (NOErC 0.0038 mg a.s./L/ ErC0.00307 mg a.s./L based on the long-term toxicity to the aquatic plant Veronica beccabunga). 
	20 

	HSE concluded bixlozone is not an endocrine disruptor, when considering EATS modalities for aquatic organisms based on available data and information. Following discussion, ECP requested that, in the absence of a Rapid Androgen Disruption Activity Reporter Assay (RADAR), which was not required/available at the time of bixlozone submission/evaluation, HSE reconsider the endpoint chosen for aquatic plants for use in the aquatic risk assessment. The selection of a lower toxicity endpoint would mitigate concern
	20 

	Overall, bixlozone is not considered an endocrine disruptor for aquatic organisms based on available data/information. 
	Risk assessment for bees: An acceptable risk to honeybees was concluded for bixlozone and representative formulation F9600 4SC at tier 1 for all proposed uses. 
	Risk assessment for other non-target arthropods: A potential in-field risk from bixlozone to the indicator species Typhlodromus pyri was demonstrated at tier 1. However, this was resolved for the proposed uses on winter cereals and winter oilseed rape at tier 2 using extended laboratory testing with one additional species. For maize an acceptable in-field risk could only be concluded for an application rate 
	to maize of ≤ 367 g a.s./ha. Further consideration of the potential for re-colonisation 
	was required for the maximum application rate proposed of 375 g a.s./ha. There appears to be potential for recolonisation in-field from the off-field area within a short duration (after only 1 day). The full risk assessment is available in the assessment report. 
	The off-field risk from bixlozone to Aphidius rhopalosiphi and Typhlodromus pyri was resolved at tier 1. 
	Risk assessment for non-target soil meso-and macrofauna: An acceptable risk to soil organisms (earthworms and other macrofauna) was concluded for the proposed uses of bixlozone considering the risk from the active substance, metabolite 2,4-dichlorobenzoic acid and the representative formulation F9600 4SC. For Folsomia candida the risk assessment failed at tier 1 for the metabolite 2, 4dichlorobenzoic acid when assuming 10x toxicity of the active substance. However, even if the metabolite was 6x more toxic t
	-

	The issue of volatilisation has been considered in Volume 3 CP Section B.9.8 and it is agreed that bixlozone is not volatile when incorporated into soil. 
	Risk assessment for soil micro-organisms: An acceptable risk to soil microorganisms from the proposed uses of bixlozone was concluded considering the risk from the active substance, metabolite 2,4-dichlorobenzoic acid and the representative formulation F9600 4SC. 
	-

	Risk assessment for terrestrial non-target higher plants: A potential risk to non-target terrestrial plants was indicated for the proposed uses of bixlozone when considering spray drift exposure, unless mitigation was taken into account. Therefore, the following label mitigation is recommended: ‘Extreme care must be taken to avoid spray drift onto non-crop plants outside of the target area’. 
	The risk to non-target terrestrial plants from volatilisation of bixlozone was considered for proposed uses. This resulted in mitigation (a 5m buffer zone for use on winter cereals and a 10 m buffer zone for the uses on winter oilseed rape and maize) being required. 
	Risk assessment for biological methods for sewage treatment: An acceptable risk was concluded for the proposed uses of bixlozone. 
	Impact on biodiversity and the ecosystem: Currently no guidance is available to enable an assessment of the potential impact on biodiversity and ecosystems and hence this could not be assessed. 

	6.Efficacy 
	6.Efficacy 
	The information provided in the dossier was sufficient to meet the efficacy requirements for approval of the active substance. HSE considers that sufficient data have been submitted to demonstrate effectiveness and crop safety at the proposed GAP against annual dicotyledonous and monocotyledonous weed species in winter wheat, winter barley, winter oilseed rape and maize. It is also considered that the overall inherent risk of resistance developing to bixlozone is low. However, resistance management strategi
	. 


	Comments received regarding the application 
	Comments received regarding the application 
	HSE released the draft assessment report (DAR) for public commenting on 28 March 2023 with a deadline for comments of 28 May 2023. 
	The comments submitted by the applicant, public and the Administrations are tabulated in a reporting table (Appendix 5). Those comments were addressed via amendments to the assessment report, where appropriate, also detailed in Appendix 5. 

	Independent scientific advice 
	Independent scientific advice 
	Independent scientific advice was provided for this risk assessment by the ECP. The ECP is comprised of independent experts and provides advice to government on the science relating to pesticides. Bixlozone was first presented to the ECP on 19 July 2022. The ECP provided initial comments and advice with a request that HSE revisit specific areas of the environmental fate and ecotoxicology assessments. An update on the outcome of this further work was provided to the ECP on 18 October 2022. The Committee prov
	The Committee’s advice is presented (in full) as Appendix 3 to this document. 

	Environmental monitoring 
	Environmental monitoring 
	As this is a new active substance, no environmental monitoring information was submitted as part of the application. HSE recommends that bixlozone be added to the routine surface water monitoring programmes in GB. Furthermore, as metabolite 2,4-dichlorobenzoic acid is considered ecotoxicologically relevant in soil and surface water, HSE recommends consideration of 2,4-dichlorobenzoic acid for inclusion in future monitoring programmes. However, it should also be noted that this substance is likely to be a co

	Proposal of the HSE regarding Bixlozone 
	Proposal of the HSE regarding Bixlozone 
	It is proposed that: 
	Bixlozone can be approved as an active substance because it satisfies the criteria laid down in Article. 4(1) of assimilated Regulation No 1107/2009. Bixlozone shall be approved as a candidate for substitution because it satisfies the criteria laid down in Article. 24 and Annex II of assimilated Regulation No 1107/2009. Plant protection products containing it may be expected to fulfil the safety requirements laid down in Articles. 4(2) and (3) of that Regulation. 
	1

	For further details please refer to section 4 Environmental fate and behaviour page 27 and section 5 Ecotoxicology page 33. 
	1 


	Further information to confirm the approval of the substance 
	Further information to confirm the approval of the substance 
	The applicant shall submit confirmatory information as regards: 
	(a)
	(a)
	(a)
	Following scale-up from pilot plant to full scale manufacture new batch analysis data supporting the commercial scale technical specification must be submitted. In addition the toxicological significance of any changes in the impurity profile must be addressed. 

	(b)
	(b)
	Data to address the UV/visible absorption spectra of the relevant impurity (2,4dichlorophenyl)methanol. 
	-



	The applicant shall submit to the GB Competent Authorities and HSE by [1 year from approval of the active substance]. 

	Particular conditions to be taken into account for product authorisation 
	Particular conditions to be taken into account for product authorisation 
	It is considered that it should be specified that conditions of use shall include risk mitigation measures, where appropriate. 
	It is considered that the following tabulated issues shall be considered when authorising products for the representative uses. 
	Table 15 Conditions to be taken into account 
	Table 15 Conditions to be taken into account 
	Table 15 Conditions to be taken into account 

	Proposed condition/risk mitigation measure 
	Proposed condition/risk mitigation measure 
	Relevance in relation to representative use(s) 

	The following label replant restriction must be included in the approval of bixlozone to mitigate for any rotational crop residues related to use of bixlozone. ‘Leafy crops and above ground vegetables must not be planted until at least 10 months after application of bixlozone.’ [the applicant can generate further data to suggest removal or refinement of this restriction/to propose suitable MRLs covering the potential for rotational crop residues]. 
	The following label replant restriction must be included in the approval of bixlozone to mitigate for any rotational crop residues related to use of bixlozone. ‘Leafy crops and above ground vegetables must not be planted until at least 10 months after application of bixlozone.’ [the applicant can generate further data to suggest removal or refinement of this restriction/to propose suitable MRLs covering the potential for rotational crop residues]. 
	All proposed uses. 

	To address the risk to aquatic plants from the active substance via spraydrift exposure the following risk mitigation is proposed: 5 m buffer zone 
	To address the risk to aquatic plants from the active substance via spraydrift exposure the following risk mitigation is proposed: 5 m buffer zone 
	For use on maize at 375 g a.s./ha 

	As the risk from spray drift to non-target plants was not resolved the following label mitigation is proposed: 
	As the risk from spray drift to non-target plants was not resolved the following label mitigation is proposed: 
	All proposed uses. 


	Health and Safety Executive Great Britain 
	Proposed condition/risk mitigation measure 
	Proposed condition/risk mitigation measure 
	Proposed condition/risk mitigation measure 
	Relevance in relation to representative use(s) 

	‘Extreme care must be taken to avoid spray drift onto non-crop plants outside of the target area.’ 
	‘Extreme care must be taken to avoid spray drift onto non-crop plants outside of the target area.’ 

	Due to the risk to non-target plants from volatilization a 5 m buffer zone has been proposed. 
	Due to the risk to non-target plants from volatilization a 5 m buffer zone has been proposed. 
	For use on winter wheat/barley (at 200 g a.s./ha) 

	Due to the risk to non-target plants from volatilization a 10 m buffer zone has been proposed. 
	Due to the risk to non-target plants from volatilization a 10 m buffer zone has been proposed. 
	For use on winter oilseed rape (at 300 g a.s./ha) and maize (at 375 g a.s./ha) 



	Additional considerations 
	Additional considerations 
	1) It is considered that the following areas require particular attention when evaluating applications for product authorisations: 
	(a)
	(a)
	(a)
	Full composition details of the co-formulants for which only 50 % and 2.5 % of the composition, respectively, have been identified. 

	(b)
	(b)
	Data to address the content of the relevant impurity (2,4dichlorophenyl)methanol in the product before and after storage. 
	-


	(c) 
	(c) 
	A method for the determination of the relevant impurity (2,4dichlorophenyl)methanol in the plant protection product. 
	-


	(d)
	(d)
	Independent laboratory validation data for the method for the monitoring of residues in plants for the high water and high starch (dry) crop groups. 

	(e)
	(e)
	Validation and ILV of the method for the monitoring of residues in plants for the high protein crop group. 

	(f) 
	(f) 
	To support cereal uses (and other crop uses), storage stability data on either cereal grain or representatives of the high water and high protein commodity groups (to cover all crops; data on representatives of all five commodity categories) should be generated in accordance with the OECD guideline 506 and using suitably validated analytical methods. These data should be provided to support a product authorisation for cereal crops. If stability in cereal grain (or a broad range of raw agricultural commodity

	(g)
	(g)
	To support cereal uses, further data on the nature of residues of 2,4dichlorobenzoic acid under standard hydrolysis conditions are needed. These data should be provided to support a product authorisation for cereal crops. It may be possible for an improved case for non-submission of such radiolabelled hydrolysis data for 2,4-dichlorobenzoic acid to be provided, however such a case would need to be detailed and sufficient to address the potential fate of the molecule 2,4dichlorobenzoic acid. New data should 
	-
	-


	2) 
	2) 
	It is considered that the following areas require particular attention at active substance renewal: 


	Health and Safety Executive Great Britain 
	(a)Depending on the residues in crops, further information to address the data requirement for the nature of residues in fish [metabolism], and if needed, magnitude of the residues in fish [feeding studies] will be required when guidance and agreed data on the diets of fish become available. 
	Conclusion of the Assessing Competent Authority on the Active Substance Bixlozone 
	Health and Safety Executive Great Britain 

	Appendix 1: GB Good Agricultural Practice (GAP) table 
	Appendix 1: GB Good Agricultural Practice (GAP) table 
	Table 16 Summary of initial intended uses in Great Britain 
	Crop and/or situation (a) 
	Crop and/or situation (a) 
	Crop and/or situation (a) 
	Region 
	Product Name 
	F G I (b) 
	Pests or group of pests controlled (c) 
	Formulation 
	Application 
	Application rate per treatment 
	PHI (days) (m) 
	Remarks 

	Type (d-f) 
	Type (d-f) 
	Conc. a.s. (i) 
	Rate L product /ha 
	Method kind (f-h) 
	Growth stage and season (j) 
	Number min max a) per use b) per crop/ season (k) 
	Interval between applications (min) 
	g a.s./ha a) max. rate per appl. b) max. total rate per crop/season 
	Water l/ha min max 

	Winter 
	Winter 
	a) 1 
	a) 200 

	wheat Winter barley 
	wheat Winter barley 
	GB 
	F96004SC 
	-

	F 
	Grasses and broad leaved weeds 
	SC 
	400 g/L 
	0.5 
	Broadcast soil application 
	BBCH 0009 
	-

	b) 1 
	Not relevant 
	b) 200 
	150-400 
	Not relevant 
	-

	Winter wheat 
	Winter wheat 
	GB 
	F96004SC 
	-

	F 
	Grasses and broad leaved weeds 
	SC 
	400 g/L 
	0.5 
	Broadcast soil application 
	BBCH 1113 
	-

	a) 1 b) 1 
	Not relevant 
	a) 200 b) 200 
	150-400 
	Not relevant 
	-

	Winter oilseed rape 
	Winter oilseed rape 
	GB 
	F96004SC 
	-

	F 
	Grasses and broad leaved weeds 
	SC 
	400 g/L 
	0.5 – 0.75 
	Broadcast soil application 
	BBCH 0009 
	-

	a) 1 
	Not relevant 
	a) 200-300 
	150-400 
	Not relevant 
	-
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	Crop and/or situation (a) 
	Crop and/or situation (a) 
	Crop and/or situation (a) 
	Region 
	Product Name 
	F G I (b) 
	Pests or group of pests controlled (c) 
	Formulation 
	Application 
	Application rate per treatment 
	PHI (days) (m) 
	Remarks 

	Type (d-f) 
	Type (d-f) 
	Conc. a.s. (i) 
	Rate L product /ha 
	Method kind (f-h) 
	Growth stage and season (j) 
	Number min max a) per use b) per crop/ season (k) 
	Interval between applications (min) 
	g a.s./ha a) max. rate per appl. b) max. total rate per crop/season 
	Water l/ha min max 

	TR
	b) 1 
	b) 200-300 

	TR
	a) 1 
	a) 250-375 

	Maize 
	Maize 
	GB 
	F96004SC 
	-

	F 
	Grasses and broad leaved weeds 
	SC 
	400 g/L 
	0.625 – 0.937 
	Broadcast soil application 
	BBCH 0009 
	-

	Not relevant 
	150-400 
	Not relevant 
	-

	TR
	b) 1 
	b) 250-375 


	* For uses where the column „Remarks“ in marked in grey further consideration is necessary. Uses should be crossed out when the notifier no longer supports this use(s). 
	(a) 
	(a) 
	(a) 
	For crops, the EU and Codex classification (both) should be taken into account ; where relevant, the use situation should be described (e.g. fumigation of a structure) 

	(b) 
	(b) 
	Outdoor or field use (F), greenhouse application (G) or indoor application (I) 

	(c) 
	(c) 
	e.g. biting and suckling insects, soil born insects, foliar fungi, weeds 

	(d) 
	(d) 
	e.g. wettable powder (WP), emulsifiable concentrate (EC), granule (GR) 

	(e) 
	(e) 
	GCPF Codes – GIFAP Technical Monograph N° 2, 1989 

	(f) 
	(f) 
	All abbreviations used must be explained 

	(g) 
	(g) 
	Method, e.g. high volume spraying, low volume spraying, spreading, dusting, drench 

	(h) 
	(h) 
	Kind, e.g. overall, broadcast, aerial spraying, row, individual plant, between the plant – type of equipment used must be indicated 


	(i) 
	(i) 
	(i) 
	g/kg or g/L. Normally the rate should be given for the active substance (according to ISO) and not for the variant in order to compare the rate for same active substances used in different variants (e.g. fluoroxypyr). In certain cases, where only one variant synthesised, it is more appropriate to give the rate for the variant (e.g. benthiavalicarb-isopropyl). 

	(j) 
	(j) 
	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 

	(k) 
	(k) 
	Indicate the minimum and maximum number of application possible under practical conditions of use 

	(l) 
	(l) 
	The values should be given in g or kg whatever gives the more manageable number (e.g. 200 kg/ha instead of 200 000 g/ha or 12.5 g/ha instead of 0.0125 kg/ha 

	(m) 
	(m) 
	PHI -minimum pre-harvest interval 
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	Appendix 2: Key items identified during HSE’s assessment 
	Appendix 2: Key items identified during HSE’s assessment 
	The following items were identified by HSE as requiring specific scientific advice to assist HSE forming a final conclusion. These items have been considered with the appropriate level of scrutiny by both HSE and the ECP, and the conclusion presented in this report reflects the outcomes of this consideration. Further details of the independent scientific advice provided by the ECP are provided as Appendix 3. 
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Toxicology: carcinogenicity 
	Toxicology: carcinogenicity 

	1. Whether the data and 
	1. Whether the data and 
	The ECP noted that the survival rate at termination 
	HSE considers that an acceptable survival at 21 

	interpretations are consistent 
	interpretations are consistent 
	in the 2-year rat study was unacceptable, and even 
	months provides a sufficient power to detect tumours 

	with bixlozone not presenting as 
	with bixlozone not presenting as 
	at 21 months, in one group (mid-dose females), 
	of late onset. HSE also concludes that since the 34% 

	a carcinogenic hazard to human 
	a carcinogenic hazard to human 
	survival was only 34%. The guideline requires that 
	survival was not occurring at the top dose (167 mg/kg 

	health. HSE concluded that 
	health. HSE concluded that 
	for an acceptable negative study, survival should 
	bw/d), which is the most likely to cause tumour 

	there was no evidence of 
	there was no evidence of 
	not be less than 50% in all groups at the end of the 
	development, and males were not affected up to the 

	treatment-related tumours 
	treatment-related tumours 
	study (24 months). In the bixlozone study, survival 
	top dose of 217 mg.kg bw/d, the validity of the study 

	identified in rats and mice up to 
	identified in rats and mice up to 
	was less than 50% in most groups at the end of the 
	was still sufficient. 

	doses causing generalised 
	doses causing generalised 
	study; however, at 21 months, survival was greater 

	toxicity, thus bixlozone is not 
	toxicity, thus bixlozone is not 
	than 50%, except in the mid-dose (53 mg/kg bw/d) 
	HSE concludes that bixlozone is not a carcinogen. 

	considered to be carcinogenic. 
	considered to be carcinogenic. 
	females. The members noted that the historical control data (HCD) for the tumour findings in rats and mice were largely extended in terms of time-frame (e.g. up to 15 or 20 years) and hence should be treated with caution. The Committee acknowledged that HSE had recognised the limitations of the HCD in the DAR, but had used these HCD in a weight of evidence approach with additional considerations (statistical significance, sex and species specificity, presence of general toxicity, kinetic considerations, dos
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Toxicology: carcinogenicity point 1 continued 
	Toxicology: carcinogenicity point 1 continued 
	The Committee concluded that thyroid tumours were not treatment-related in the rat (due to lack of statistical significance, unclear dose-response, lack of pre-neoplastic lesions, sex-specificity and presence of marked generalised toxicity). Given the lack of dose response, the lung tumours were considered by the members to be incidental. The ECP noted that cervical tumours and uterine tumours should be combined for analysis because they originate from the same cell types. Following combination, the dose-re
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Toxicology: thyroid toxicity 
	Toxicology: thyroid toxicity 

	1. Whether the data and interpretations suggest that bixlozone has the potential to exert a clear adverse effect on the thyroid in any of the species tested. HSE concluded that on balance the thyroid tumours seen in the rat carcinogenicity study were unrelated to treatment and that overall there was no evidence of a clear pattern of adversity on the thyroid in any species tested. 
	1. Whether the data and interpretations suggest that bixlozone has the potential to exert a clear adverse effect on the thyroid in any of the species tested. HSE concluded that on balance the thyroid tumours seen in the rat carcinogenicity study were unrelated to treatment and that overall there was no evidence of a clear pattern of adversity on the thyroid in any species tested. 
	The ECP concluded that on balance, bixlozone does not cause thyroid toxicity as the findings (weight changes and/or histopathology) were isolated between studies, sexes and species and there was no clear pattern of adversity. Based on the evidence put before it, the ECP advised that bixlozone is unlikely to cause thyroid toxicity. 
	HSE concludes that bixlozone does not cause thyroid toxicity. 
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Toxicology: endocrine disruption 
	Toxicology: endocrine disruption 

	1. Whether the EATS-modalities have been sufficiently investigated and whether the data and interpretations indicate that bixlozone meets the criteria for classification as an endocrine disruptor. Based on the ECHA/EFSA/JRC guidance (2018) for the identification of endocrine disruptors in the context of the retained* Regulations (EU) 528/2012 and (EC) No 1107/2009, HSE concluded that bixlozone did not meet the ED criteria for the EATS-modalities and that these have been sufficiently investigated. [*Note tha
	1. Whether the EATS-modalities have been sufficiently investigated and whether the data and interpretations indicate that bixlozone meets the criteria for classification as an endocrine disruptor. Based on the ECHA/EFSA/JRC guidance (2018) for the identification of endocrine disruptors in the context of the retained* Regulations (EU) 528/2012 and (EC) No 1107/2009, HSE concluded that bixlozone did not meet the ED criteria for the EATS-modalities and that these have been sufficiently investigated. [*Note tha
	The Committee noted that given the observation of cervical/uterine tumours, endocrine activity should have been investigated in an ER (estrogen receptor) assay. The ECP noted that bixlozone is extensively metabolised and that the applicant did not apply QSAR modelling to any metabolites. The ECP further noted that there are OECD TG assays for ER activity that rely solely on an in vitro screening platform. The members recommended that ER activity is investigated for bixlozone and its metabolites to further r
	HSE confirms its conclusion that the cervical/uterine tumours were not treatment-related: endocrine activity is investigated only if adversity is seen or if only an old 2-generation study, which investigates only a limited number of endocrine-sensitive parameters compared to the OECD Test Guideline 416 adopted in 2001, is available (https://www.efsa.europa.eu/en/efsajournal/pub/5311) -this was not the case for bixlozone. Furthermore, using a QSAR model, it had already been reported that bixlozone does not b
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Residues and consumer risk assessment: metabolism studies assessment 
	Residues and consumer risk assessment: metabolism studies assessment 

	1. The conduct of the current metabolism studies and use for concluding the residues and consumer element of the risk assessment. 
	1. The conduct of the current metabolism studies and use for concluding the residues and consumer element of the risk assessment. 
	The ECP was of the view that the supporting data was deficient. Retrospective analyses were performed after samples had been stored for very long periods (4 to 6 years) and these were inconclusive. The members were of the view that the way that the metabolism studies had been done was not ideal and that if new studies were to be performed they should address storage stability in an appropriate way. The ECP supported the approach to the assessment and noted the various reassurances; particularly from the way
	HSE concludes that whilst the way the metabolism studies have been conducted is poor, there are other reassuring data available that suggests that in this case, this is not an overriding issue. Reassurance is provided in that there were: no issues of instability in the non-radiolabelled freezer storage stability data available for a number of different bixlozone related structures; evidence residues are stable in extracts (in the short term) in the range of field study sample evaluations; most of the sample
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Residues and consumer risk assessment: applicant’s proposal for natural origin of residues 
	Residues and consumer risk assessment: applicant’s proposal for natural origin of residues 

	1. Whether the residues of M118/1, (2,2-dimethyl-3hydroxy propionic acid) and also possible associated residues of M132/1, (dimethyl malonic acid) are derived from bixlozone treatments or are residues of natural provenance. HSE considers that the residues were likely found in the cereal crops in field trials due to applications made in the field with bixlozone, possibly involving volatile transfer to untreated crop material in the vicinity. HSE proposes that an improved case for natural provenance, with dat
	1. Whether the residues of M118/1, (2,2-dimethyl-3hydroxy propionic acid) and also possible associated residues of M132/1, (dimethyl malonic acid) are derived from bixlozone treatments or are residues of natural provenance. HSE considers that the residues were likely found in the cereal crops in field trials due to applications made in the field with bixlozone, possibly involving volatile transfer to untreated crop material in the vicinity. HSE proposes that an improved case for natural provenance, with dat
	-

	ECP noted that when residues are found in control plot samples, it can be challenging to determine how they have arisen. The Committee noted the presence of these components in the radiolabelled metabolism studies at relatively high levels, and that the uncertainty regarding their source could be further resolved by determining levels of these metabolites in ‘clean’/organic cereal samples in a future analytical study. The ECP supported the use of the Threshold of Toxicological Concern (TTC) approach as scie
	HSE concludes that the residues of M118/1 and M132/1 should not be excluded from the risk assessment considerations, based on the proposal that these might be residues of natural provenance. There is some uncertainty as to the source of these residues. HSE notes that there were relatively high levels of these metabolites, found as radioactive residues in the metabolism studies. Currently the residues of M118/1 and M132/1 have been screened as part of an exposure assessment of these metabolites in a TTC cons
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Residues and consumer risk 
	Residues and consumer risk 
	these metabolites for future extensions of uses and 

	assessment: applicant’s 
	assessment: applicant’s 
	to reconfirm the residue definition for dietary risk 

	proposal for natural origin of 
	proposal for natural origin of 
	assessment. 

	residues point 1 continued 
	residues point 1 continued 
	Based on the evidence placed before it, the ECP advised that levels in treated and untreated samples indicated that natural occurrence of M118/1 was the most likely source(s). Hence, it is not appropriate to include this component in the residue definition for enforcement. 

	Residues and consumer risk assessment: residue definitions 
	Residues and consumer risk assessment: residue definitions 

	1. Proposals for appropriate residue definitions for use in plant and animal risk assessments and enforcement 
	1. Proposals for appropriate residue definitions for use in plant and animal risk assessments and enforcement 
	Based on the evidence placed before it, the ECP advised that whilst the metabolite 2,4dichlorobenzoic acid should be included with parent bixlozone in the residue definition for dietary risk assessment, the residue definition for enforcement could simply include parent bixlozone only. The ECP noted that this is a common metabolite for a number of active substances, and it would make it unenforceable to have it as part of the residue definition. 
	-

	HSE considers the residue definitions for dietary risk assessment and enforcement set out in Volume 1 Level 2 Section 2.7.3 of the DAR to be appropriate. 
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Environmental fate and behaviour: exposure modelling 
	Environmental fate and behaviour: exposure modelling 

	1. Use of the EFSA degT50 calculator tool to conclude on the selection of modelling endpoints from field dissipation studies 
	1. Use of the EFSA degT50 calculator tool to conclude on the selection of modelling endpoints from field dissipation studies 
	The Committee did not support the novel use of the EFSA degT50 calculator in this situation, specifically the t-test. It was noted that this tool should only be used for comparing two datasets, not multiple comparisons (as in this case). In addition, the Committee noted it was not clear whether the pairing of data had been adequately taken into account (via a paired test). The ECP suggested Government seeking the input of a statistician to advise on the most appropriate statistical test to perform in this c
	HSE revisited this area of the environmental fate assessment and provided an update on the outcome of this further work to the ECP on 18 October 2022. HSE sought input from a statistician. In their opinion the relative simplicity of the data, resulting in effectively 4 combinations of trial design and formulation type meant that applying the t-test to the different pairs of data was a reasonable approach in this case. However it was noted that the EFSA degT50 tool used a relatively high alpha significance v
	-
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Environmental fate and 
	Environmental fate and 
	Based on the evidence placed before it, the ECP 
	of Variance (ANOVA) be used to test the effect of both 

	behaviour: exposure 
	behaviour: exposure 
	advised that data from use from the field dissipation 
	the trial design and formulation factors. This confirmed 

	modelling point 1 continued 
	modelling point 1 continued 
	studies (ie the combined value for the SC formulation from bare soil and incorporated plots) was appropriate, as long as the experimental data from each study were judged by HSE to be sound. 
	the findings from the pair-wise comparisons. HSE has concluded that the additional independent statistical advice was broadly supportive of the original assessment, indicating statistically significant differences for the CS formulation tested with the incorporated study design. With regards to the additional 2-way ANOVA tests, HSE concluded that given the variability and relatively small number of trials, there remains a degree of uncertainty over whether the incorporated trial type alone or the CS formula
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Ecotoxicology – effects on non-target species: endocrine disruption 
	Ecotoxicology – effects on non-target species: endocrine disruption 

	1. Whether, in the Amphibian Metamorphosis Assay (AMA) with African Clawed Frog, it is likely that the test item remained stable throughout the study (noting not all replicates were analysed at each time point). Although, the full exposure profile of the test item over time is not available due to missing replicate data, some confidence is provided by the fact that measurements were taken from each concentration as specified in OECD 231, mean measured concentrations from those replicates tested remained wit
	1. Whether, in the Amphibian Metamorphosis Assay (AMA) with African Clawed Frog, it is likely that the test item remained stable throughout the study (noting not all replicates were analysed at each time point). Although, the full exposure profile of the test item over time is not available due to missing replicate data, some confidence is provided by the fact that measurements were taken from each concentration as specified in OECD 231, mean measured concentrations from those replicates tested remained wit
	Based on the evidence placed before it, the ECP advised that the analytical measurements are not independent as a single tank is used for dosing. There are no true replicates and measurements are not independent. All OECD methods use the same replicate design. However, the fact that there are true biological replicates is most important. The Committee also noted the importance of constant exposure in the test and there is evidence for this. 
	HSE concludes that the study is valid. 
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Ecotoxicology – effects on non-target species: endocrine disruption 
	Ecotoxicology – effects on non-target species: endocrine disruption 

	2. The potential impact of reduced feeding rate on the validity of the Amphibian Metamorphosis Assay (AMA) with African Clawed Frog and whether the spinal deformity information impacts on the reliability of the study. HSE considers the explanation provided by the applicant on feeding rates used in the study and prevalence of spinal deformities appears to be plausible. HSE also considers that the spinal deformity seen does not significantly impact study reliability. 
	2. The potential impact of reduced feeding rate on the validity of the Amphibian Metamorphosis Assay (AMA) with African Clawed Frog and whether the spinal deformity information impacts on the reliability of the study. HSE considers the explanation provided by the applicant on feeding rates used in the study and prevalence of spinal deformities appears to be plausible. HSE also considers that the spinal deformity seen does not significantly impact study reliability. 
	Based on the evidence placed before it, the ECP advised that feeding rates and spinal deformity in the AMA study were likely connected and the OECD 231 (2009) guideline requires correction. Excessive feeding has been shown to increase the prevalence of spinal deformities in the test organism for this study. The ECP noted that this issue has been picked up by the OECD and it is due for discussion. The Committee concluded that the reduced feeding rate used and amount of spinal deformity does not invalidate th
	HSE concludes that the study is valid. 
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Ecotoxicology – effects on non-target species: endocrine disruption 
	Ecotoxicology – effects on non-target species: endocrine disruption 

	3. Whether in the absence of provision of the raw data by the applicant, it is feasible to use the Amphibian Metamorphosis Assay (AMA) with African Clawed Frog to determine the endocrine disrupting properties of bixlozone. HSE requested the raw data for each tadpole within control/treatment groups and ranges from the applicant in-order to verify the results seen. This was not provided. As the data cannot be verified by HSE, we consider that there is some uncertainty regarding the reliability of the endpoint
	3. Whether in the absence of provision of the raw data by the applicant, it is feasible to use the Amphibian Metamorphosis Assay (AMA) with African Clawed Frog to determine the endocrine disrupting properties of bixlozone. HSE requested the raw data for each tadpole within control/treatment groups and ranges from the applicant in-order to verify the results seen. This was not provided. As the data cannot be verified by HSE, we consider that there is some uncertainty regarding the reliability of the endpoint
	The Committee were uncomfortable with the lack of raw data for the AMA study and would not want this to become an acceptable position to be adopted by any and all future applicants. They advised HSE make a further request for the raw data to be submitted. 
	Following a further request from HSE the applicant provided the raw data for the AMA study. HSE considered this additional information which has allowed the data to be verified and provides additional confidence in the endpoints proposed. HSE provided an update on the outcome of this further work to the ECP on 18 October 2022. 
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Ecotoxicology – effects on non-target species: endocrine disruption 
	Ecotoxicology – effects on non-target species: endocrine disruption 

	4. Whether, in the short-term reproduction assay with fathead minnow (Pimephales promelas), the test item remained stable throughout the study, and whether the deviation would be sufficient to invalidate the study. HSE considers that there is a degree of confidence that the test chemical is stable and that the test concentration was maintained across replicates throughout the study from the fact that measured concentrations ranged from 97110% of nominal. Additionally, the study is an intermittent flow-throu
	4. Whether, in the short-term reproduction assay with fathead minnow (Pimephales promelas), the test item remained stable throughout the study, and whether the deviation would be sufficient to invalidate the study. HSE considers that there is a degree of confidence that the test chemical is stable and that the test concentration was maintained across replicates throughout the study from the fact that measured concentrations ranged from 97110% of nominal. Additionally, the study is an intermittent flow-throu
	-

	Based on the evidence placed before it, the ECP advised that the analytical issues are identical to those discussed for the previous AMA study and the analytical results can be considered acceptable given the high recovery rate in the replicates where measurements had been undertaken. 
	HSE concludes that the analytical results can be considered acceptable given the high recovery rate in the replicates where measurements had been undertaken. 
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Ecotoxicology – effects on non-target species: endocrine disruption 
	Ecotoxicology – effects on non-target species: endocrine disruption 

	5. Whether the weight of fish used in the short-term reproduction assay with fathead minnow (Pimephales promelas) would impact on its reliability. The concern of HSE was that the weight of fish at test initiation may be inappropriate in this study. In addition the mean wet weight of the adult fish exceeded the guideline recommendations leading to uncertainty over the suitability of these fish for use in the short-term reproductive assay. However, following additional information from the applicant during th
	5. Whether the weight of fish used in the short-term reproduction assay with fathead minnow (Pimephales promelas) would impact on its reliability. The concern of HSE was that the weight of fish at test initiation may be inappropriate in this study. In addition the mean wet weight of the adult fish exceeded the guideline recommendations leading to uncertainty over the suitability of these fish for use in the short-term reproductive assay. However, following additional information from the applicant during th
	The ECP advised that the higher fish weight at test start (greater than OECD 229 guideline recommendation) is not a concern. However, the loss of fish weight through the study is unusual. Fish at sexually mature age would not normally be expected to lose weight (unless egg spawning from females). Overall, the Committee concluded that this does not invalidate the study. Based on the evidence placed before it, the ECP advised EATS is not limited to oestrogen. Bixlozone has a similar structure to clomazone – a
	HSE concludes that the short-term reproduction assay with fathead minnow (Pimephales promelas) is valid. HSE reviewed the ecotoxicology data and concluded that the ErC20 endpoint for Myriophyllum spicatum was more appropriate. The aquatic risk assessment in the DAR was updated. HSE provided an update on the outcome of this further work to the ECP on 18 October 2022. However, this updated assessment was later revised due to the submission of additional aquatic macrophyte data following public consultation wh
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Ecotoxicology – effects on non-target species: endocrine disruption point 5 continued Additionally, the age of fish was consistent and within guideline recommendations. HSE considers that the weight of fish used in this study is unlikely to have affected study reliability. 
	Ecotoxicology – effects on non-target species: endocrine disruption point 5 continued Additionally, the age of fish was consistent and within guideline recommendations. HSE considers that the weight of fish used in this study is unlikely to have affected study reliability. 
	A further discussion regarding ED took place after the aquatic data available had been outlined. The Committee noted that the recently published draft EU DAR had utilised an ErC20 value in the risk assessment for Myriophyllum due to phytotoxic/morphological effects seen in the bixlozone study at all test concentrations. The ECP advised HSE to reconsider the endpoint used from the Myriophyllum study and suggested utilising the same endpoint, stating that if the ErC20 endpoint was used in the risk assessment 
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Ecotoxicology aquatics: endpoint for fish long-term and chronic toxicity 
	Ecotoxicology aquatics: endpoint for fish long-term and chronic toxicity 

	1. The appropriate endpoint for long-term and chronic fish toxicity. EFSA 2013 aquatic guidance (EFSA Journal 2013; 11(7): 3290) outlines a preference for use of EC10 values over the NOEC in the aquatic risk assessment. However, HSE deemed it more appropriate to utilise the NOEC in the risk assessment as it is a more precautionary endpoint. 
	1. The appropriate endpoint for long-term and chronic fish toxicity. EFSA 2013 aquatic guidance (EFSA Journal 2013; 11(7): 3290) outlines a preference for use of EC10 values over the NOEC in the aquatic risk assessment. However, HSE deemed it more appropriate to utilise the NOEC in the risk assessment as it is a more precautionary endpoint. 
	Based on the evidence placed before it, the ECP advised that use of the NOEC is supported. It was noted that this is a conservative approach. There is no current understanding of 10% reduction in fish weight/length. The test is only 30 days long and there is no real biological meaning on reduced growth other than a potential indication of thyroid disfunction. 
	HSE concludes that use of the NOEC in the aquatic risk assessment is most appropriate. 
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Ecotoxicology aquatics: algae 
	Ecotoxicology aquatics: algae 

	1. The validity of the active 
	1. The validity of the active 
	The ECP advised that laboratory populations are 
	Following the ECP meeting HSE concluded that it is 

	substance studies conducted 
	substance studies conducted 
	likely to have limited genetic variation. Therefore, 
	not necessary to request that a second algal species 

	with S. costatum, N. pelliculosa 
	with S. costatum, N. pelliculosa 
	the co-efficient of variation (for section-by-section 
	be tested even though bixlozone is a herbicide. The 

	and A. flos-aquae, including the 
	and A. flos-aquae, including the 
	specific growth rates or average specific growth 
	magnitude of difference in the endpoints derived for 

	approach of comparing the 
	approach of comparing the 
	rates) in the control may be easier to meet for 
	algae and aquatic plants when compared with aquatic 

	toxicity endpoint derived for R. 
	toxicity endpoint derived for R. 
	standard test species than non-standard species 
	invertebrates, means that the provision of an 

	subcapitata in the active 
	subcapitata in the active 
	that have not been continuously cultured in the 
	additional algal study would be highly unlikely to alter 

	substance study with the 
	substance study with the 
	laboratory. 
	the overall risk assessment which is driven by the risk 

	corresponding endpoints 
	corresponding endpoints 
	to aquatic invertebrates*. 

	derived from the formulation 
	derived from the formulation 
	To decide on the quality of the data, it would be 

	studies conducted with R. subcapitata and S. costatum. 
	studies conducted with R. subcapitata and S. costatum. 
	more scientifically robust to look at the whole concentration response data-set (i.e. dosed treatments as well as the controls) and assess 
	*Please note that since the ECP meeting additional data on aquatic plants has been submitted following public consultation. These data now drive the aquatic risk assessment. 

	TR
	whether there is a clear dose response across the experiment. The Committee was of the view that generally they would rather see all data used and noted that it would be possible to do the dose response modelling from the raw data. Based on the evidence put before them, the ECP advised that HSE need to make decisions based on whole dose response and can reject the study if there is no clear concentration response or very high variation across the whole response range. 
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	Item identified by HSE 
	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Ecotoxicology: soil macro-organisms 
	Ecotoxicology: soil macro-organisms 

	1. The acceptability of the level of risk to Folsomia candida from the metabolite 2,4dichlorobenzoic acid in maize (375 g a.s./ha) and winter oilseed rape (300 g a.s./ha) some of the TERs for this metabolite are below the trigger of 5, when assuming 10 times a.s. toxicity. 
	1. The acceptability of the level of risk to Folsomia candida from the metabolite 2,4dichlorobenzoic acid in maize (375 g a.s./ha) and winter oilseed rape (300 g a.s./ha) some of the TERs for this metabolite are below the trigger of 5, when assuming 10 times a.s. toxicity. 
	-
	-

	The Committee did not support using earthworm data for comparison of toxicity to the springtail data for the untested metabolite, as they are a very different species in taxonomic terms. The Committee noted that it would be more scientifically robust to use the arthropod data for comparison, even if these data are taken from one of the aquatic studies. In general, it would be acceptable to use aquatic, marine or freshwater etc arthropods, as the comparison is dimensionless. The Committee advised that if in 
	In light of the ECP advice, HSE reviewed the ecotoxicology data and undertook a more relevant comparison with the data available for aquatic invertebrates -with the acute toxicity data available for Daphnia magna and Americamysis bahia and chronic data available for Chironomus riparius. In each case the toxicity endpoint for bixlozone is lower than that obtained in the corresponding study conducted with the metabolite 2, 4-dichlorobenzoic acid. Therefore, it is expected that the metabolite would be of simil
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	Item identified by HSE 
	Item identified by HSE 
	ECP opinion 
	HSE conclusion 

	Ecotoxicology: soil micro-organisms 
	Ecotoxicology: soil micro-organisms 

	1. The reliability of the study conducted with 2,4dichlorobenzoic acid (Häuser, R., 2018) as the variation between control replicates was > 15% on day 7 (22.3% and 16.3% in solvent and untreated control respectively, but was within guideline limits at all of the other time points, including on Day 28). 
	1. The reliability of the study conducted with 2,4dichlorobenzoic acid (Häuser, R., 2018) as the variation between control replicates was > 15% on day 7 (22.3% and 16.3% in solvent and untreated control respectively, but was within guideline limits at all of the other time points, including on Day 28). 
	-

	Based on the evidence placed before it, the ECP advised that the variation between control replicates on day 7 was not a substantive deviation from the OECD guidelines and they are not protected species. The deviation does not impact reliability of the study and it can be used in the risk assessment. 
	HSE concludes that as the Day 7 values are not critical for the evaluation of the nitrogen formation rates of the last time interval and the margins of safety in the risk assessment are sufficient, the current risk assessment is considered to be protective of this level of uncertainty. 

	Ecotoxicology: risk assessment for biological methods for sewage treatment 
	Ecotoxicology: risk assessment for biological methods for sewage treatment 

	1. The marginal failure of the control to meet the validity criteria regarding rate of oxygen uptake and whether studies with <20 mg oxygen/g/h can be considered valid. 
	1. The marginal failure of the control to meet the validity criteria regarding rate of oxygen uptake and whether studies with <20 mg oxygen/g/h can be considered valid. 
	Based on the evidence placed before it, the ECP advised that as 19.7 mg/g/h was close to the guideline criteria, it was an acceptable deviation. The Committee noted that the test system may need refinement given the challenges laboratories are encountering meeting the validity criteria in the control. They suggested feeding back to OECD/Research community to look into why this is happening (provided the possibility of the test being poorly conducted was excluded). 
	HSE concludes that as the oxygen uptake rate was only slightly below the guideline limit, all of the other validity criteria were met and the margin of safety in the risk assessment is high, the risk assessment is considered to be protective of this uncertainty. 
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	Appendix 3: Independent Scientific Advice 
	As summarised in Appendix 2, the Expert Committee on Pesticides (ECP) provided independent scientific advice. This is presented in full as Appendix 3 and is available on the HSE website. 

	Appendix 4: List of endpoints for the active substance and the representative formulation 
	Appendix 4: List of endpoints for the active substance and the representative formulation 
	Appendix 4 can be found as a supporting document to this conclusion on the HSE website. 

	Appendix 5: Reporting Table -Comments from the public, Administrations and the applicant. 
	Appendix 5: Reporting Table -Comments from the public, Administrations and the applicant. 
	Appendix 5 can be found as a supporting document to this conclusion on the HSE website. 
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	Appendix 6: List of abbreviations 
	μg 
	μg 
	μg 
	microgram 

	a.s. 
	a.s. 
	active substance 

	AAOEL 
	AAOEL 
	acute acceptable operator exposure level 

	ADI 
	ADI 
	acceptable daily intake 

	AMA 
	AMA 
	amphibian metamorphosis assay 

	AOEL 
	AOEL 
	acceptable operator exposure level 

	ARfD 
	ARfD 
	acute reference dose 

	BBCH 
	BBCH 
	Biologische Bundesanstalt, Bundessortenamt und CHemische Industrie growth scale 

	bw 
	bw 
	body weight 

	CAS 
	CAS 
	Chemical Abstract Service 

	CLP 
	CLP 
	Classification, Labelling and Packaging 

	CS 
	CS 
	capsule suspension 

	d 
	d 
	day 

	DAR 
	DAR 
	draft assessment report 

	DegT50 
	DegT50 
	time taken for a 50 % decline in mass or concentration of a substance to occur by degradation from the environment or an environmental compartment after it has been applied to, formed in, or transferred to, an environmental compartment 
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	DisT50 
	DisT50 
	DisT50 
	time taken for a 50 % decline in mass or concentration of a substance to occur by dissipation from the environment or an environmental compartment after it has been applied to, formed in, or transferred to, an environmental compartment. DisT50 does not differentiate between transfer processes and degradation processes 

	DT50 
	DT50 
	period required for 50% dissipation/degradation (define method of estimation) 

	DT90 
	DT90 
	period required for 90% dissipation/degradation (define method of estimation) 

	EAS 
	EAS 
	estrogen androgen steroidogenesis 

	EATS 
	EATS 
	oestrogen, androgen, thyroid and steroidogenesis (modalities) 

	ECHA 
	ECHA 
	European Chemicals Agency 

	ECP 
	ECP 
	Expert Committee on Pesticides 

	ED 
	ED 
	endocrine-disrupting 

	EFSA 
	EFSA 
	European Food Safety Authority 

	ErC20 
	ErC20 
	median concentration that causes a 20% effect (growth) on the test population 

	EU 
	EU 
	European Union 

	FOCUS 
	FOCUS 
	Forum for the Co-ordination of Pesticide Fate Models and their Use 

	g 
	g 
	gram 

	GAP 
	GAP 
	good agricultural practice 

	GB 
	GB 
	Great Britain 

	GLP 
	GLP 
	good laboratory practice 
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	hr 
	hr 
	hr 
	hour(s) 

	ha 
	ha 
	hectare 

	HR 
	HR 
	highest residue 

	HSE 
	HSE 
	Health and Safety Executive 

	HTDF 
	HTDF 
	higher tier drainflow 

	IEDI 
	IEDI 
	International Estimated Daily Intake 

	IESTI 
	IESTI 
	International Estimated Short-Term Intake 

	ILV 
	ILV 
	Independent laboratory validation 

	ISO 
	ISO 
	International Organization for Standardization 

	IUPAC 
	IUPAC 
	International Union of Pure and Applied Chemistry 

	KFoc 
	KFoc 
	Freundlich organic carbon adsorption coefficient 

	kg 
	kg 
	kilogram 

	L 
	L 
	litre 

	LC–MS/MS 
	LC–MS/MS 
	liquid chromatography with tandem mass spectrometry 

	LOAEL 
	LOAEL 
	the lowest dose in a study at which an effect (or effects) occurs which is considered to be adverse 

	log Pow 
	log Pow 
	octanol/water partition coefficient 

	LOQ 
	LOQ 
	limit of quantification 

	m 
	m 
	metre 

	MCL 
	MCL 
	Mandatory Classification and Labelling 
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	mg 
	mg 
	mg 
	milligram 

	mL 
	mL 
	millilitre 

	MRL 
	MRL 
	maximum residue level 

	n 
	n 
	number 

	NEDI 
	NEDI 
	National Estimate of Dietary Intake 

	NESTI 
	NESTI 
	National Estimate of Short-Term Intake 

	NI 
	NI 
	Northern Ireland 

	NOAEL 
	NOAEL 
	no observed adverse effect level 

	NOEC 
	NOEC 
	no observed effect concentration 

	NOErC 
	NOErC 
	concentration with no observed effect on growth 

	OECD 
	OECD 
	Organisation for Economic Co-operation and Development 

	P 
	P 
	persistence 

	Pa 
	Pa 
	pascal 

	PBT 
	PBT 
	persistent, bioaccumulative and toxic 

	PEC 
	PEC 
	predicted environmental concentration 

	PECair 
	PECair 
	predicted environmental concentration in air 

	PECgw 
	PECgw 
	predicted environmental concentration in groundwater 

	PECsed 
	PECsed 
	predicted environmental concentration in sediment 

	PECsoil 
	PECsoil 
	predicted environmental concentration in soil 
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	PECsw 
	PECsw 
	PECsw 
	predicted environmental concentration in surface water 

	pH 
	pH 
	pH-value 

	PHI 
	PHI 
	pre-harvest interval 

	POP 
	POP 
	persistent organic pollutant 

	PPE 
	PPE 
	personal protective equipment 

	QSAR 
	QSAR 
	quantitative structure–activity relationship 

	RAC 
	RAC 
	regulatory acceptable concentration 

	RADAR 
	RADAR 
	Rapid Androgen Disruption Activity Reporter Assay 

	RD 
	RD 
	residue definition 

	RD-Enf 
	RD-Enf 
	residue definition for enforcement 

	RD-RA 
	RD-RA 
	residue definition for risk assessment 

	SC 
	SC 
	suspension concentrate 

	SFO 
	SFO 
	simple first order 

	STMR 
	STMR 
	supervised trials median residue 

	T 
	T 
	toxic 

	TER 
	TER 
	toxicity exposure ratio 

	TTC 
	TTC 
	Threshold of Toxicological Concern The TTC approach has been developed to screen and prioritise the risk assessment of substances with a known chemical structure but with little, or no, specific toxicity data, such as impurities and breakdown or reaction products. 
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	UV 
	UV 
	UV 
	ultraviolet 

	vPvB 
	vPvB 
	very persistent and very bioaccumulative 

	yr 
	yr 
	year 


	Further information 
	Further information 
	For information about health and safety, or to report inconsistencies or inaccuracies in this, 
	visit the HSE website ). 
	visit the HSE website ). 
	(www.hse.gov.uk
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