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2 CONCLUSION
Permethrin Smoke Generator is a ready-to-use smoke generator insecticide, containing 13.5% w/w permethrin. 
It is intended for indoor disinfestation from various flying and crawling insects including pests of stored products, for non-professional or professional use. The target species of Permethrin Smoke Generator with an exposure time of 4 hours are adults of houseflies (Musca domestica), blowflies (Calliphora vomitoria), German cockroaches (Blattella germanica), oriental cockroaches (Blatta orientalis), American cockroaches (Periplaneta americana) and for non-professional users against black ants (Lasius niger). With an exposure time of 24 hours the product is also effective against mosquitoes (Culex pipiens), cat fleas (Ctenocephalides felis), and adults of stored product pests such as the mill moth (Ephestia kuehniella), Indian meal moth (Plodia interpunctella), cigarette beetle (Lasioderma serricone) and for non-professional users against lesser grain borers (Rhyzopertha dominica) and grain weevils (Sitophilus granarius).
Its physicochemical properties are considered acceptable. Acceptable analytical methods have also been submitted.
Permethrin Smoke Generator is classified as Skin Sensitizer 1B, due to the sensitizing potential of permethrin. Regarding the human health risk assessment, an acceptable risk is demonstrated for both professional and non-professional uses of Permethrin Smoke Generator, as well as for the exposure of the general public following application of the product.
According to the environmental risk assessment, no unacceptable risks to non-target organisms are expected following the intended indoor use of the product, Permethrin Smoke Generator, at the proposed application rate of 0.0675 g a.s. /m3.
The product is only to be applied in not wet-cleaned areas. 
ASSESSMENT REPORT

2.1 Summary of the product assessment 

2.1.1 Administrative information

2.1.1.1 Identifier of the product / product family

	Identifier

	Country (if relevant)

	Permethrin Smoke Generator
	GREECE (Reference Member State)


2.1.1.2 Authorisation holder

	Name and address of the authorisation holder
	Name
	Activa s.r.l

	
	Address
	via Feltre 32, 20132 Milano, Italy

	Authorisation number
	

	Date of the authorisation
	

	Expiry date of the authorisation
	


2.1.1.3 Manufacturer(s) of the products of the family

	Name of manufacturer
	Octavius Hunt Ltd

	Address of manufacturer
	Dove Lane / Redfield / BS5 9NQ Bristol

	Location of manufacturing sites
	Dove Lane / Redfield / BS5 9NQ Bristol


2.1.1.4 Manufacturer(s) of the active substance(s)

	Active substance
	Permetrin

	Name of manufacturer
	Tagros Chemicals India Private Limited

	Name of substance supplier (according art 95)
	LIMARU NV (Acting for Tagros Chemicals India Private Limited).

	Address of manufacturer
	Tagros Chemicals India Limited .

“Jhaver Centre”, Rajah Annamalai Building,

IV Floor, 72, Marshalls Road,

Egmore, Chennai-600 008, India. 

	Location of manufacturing sites
	A4/1&2, SIPCOT Industrial Complex- 607 005 Kudikadu, Cuddalore, Tamil Nadu, India


2.1.2 Product (family) composition and formulation

NB: the full composition of the product according to Annex III Title 1 should be provided in the confidential annex.

Does the product have the same identity and composition as the product evaluated in connection with the approval for listing of the active substance(s) on the Union list of approved active substances under Regulation No. 528/2012?

Yes 

No 
(
2.1.2.1 Identity of the active substance

	Main constituent(s)

	ISO name
	Permethrin

	IUPAC or EC name
	3-phenoxybenzyl (1RS,3RS;1RS,3SR)-3-(2,2-

dichlorovinyl)-2,2-dimethylcyclopropanecarboxylate (IUPAC name)
(3-phenoxyphenyl)methyl 3-(2,2-dichloroethenyl)-

2,2-dimethylcyclopropanecarboxylate (EC name)

	EC number
	258-067-9

	CAS number
	52645-53-1

	Index number in Annex VI of CLP
	Not available

	Minimum purity / content
	min. 93% w/w (with a cis:trans ratio of 25:75)

	Structural formula
	1R cis isomer
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1S cis isomer
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1R trans isomer
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1S trans isomer
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2.1.2.2 Candidate(s) for substitution
Not relevant
2.1.2.3 Qualitative and quantitative information on the composition of the biocidal product
 
	Common name
	IUPAC name
	Function
	CAS number
	EC number
	Content (%)

	Permethrin
	3-phenoxybenzyl (1RS,3RS;1RS,3SR)-3-(2,2-

dichlorovinyl)-2,2-dimethylcyclopropanecarboxylate
	Active substance
	52645-53-1
	258-067-9
	12.55

(pure)

13.5a

(technical)

	
	
	Non-active substances

	
	
	


a Τhe minimum purity of active substance is 93% w/w.
The full composition of the product is provided in the Confidential Annex.

2.1.2.4 Qualitative and quantitative information on the composition of the biocidal product family2
Not relevant since the product does not belong to biocidal product family.

2.1.2.5 Information on technical equivalence

Not relevant
2.1.2.6 Information on the substance(s) of concern
The product Permethrin Smoke Generator contains the following substances of concern:
	IUPAC name or other accepted chemical name 
	Potassium chlorate
	Talc

	EC number 
	223-289-7
	238-877-9

	CAS number
	3811-04-9
	14807-96-6

	Concentration (minimum and maximum, g/kg or g/l)
	13.5% w/w (in the product)
	53% w/w (in the product)

	Classification and Labelling according to Regulation (EC) No 1272/2008:
	Ox. Sol. 1 - H271
Acute Tox. 4 - H302

Acute Tox. 4 - H332

Aquatic Chronic 2 - H411
	Not classified

	Classification and Labelling according to the Directive 67/548/EEC
	Not relevant
	Not classified

	Relevant toxicological/ecotoxicological information
	LD50 1200 mg/kg (oral rat)
EC50, 48h, Daphnia, mg/l 880 Daphnia Magna 24h
	Not available

	Occupational Exposure Limits
	5 mg/m³
	2 mg/m³

	Other grounds for concern

	Strong oxidiser
	This product should be handled with care to avoid dust generation.


Please see the Confidential Annex for further details.
It is noted that although neither Talc nor Potassium chlorate contributes to the classification of the formulation Permethrin Smoke Generator, these two co-formulants should be considered as substances of concern, since an Occupational Exposure Limit (OEL) is available for both of them.

2.1.2.7 Type of formulation

	Smoke generator


2.1.3 Hazard and precautionary statements

Classification and labelling of the products of the family according to the Regulation (EC) 1272/2008

[It should also be stated if some P statements triggered by the criteria in CLP has been excluded due to the risk assessment.]

	Classification

	Hazard category
	Ox. Sol. 3; H272

Skin Sens. 1; H317

Aquatic Acute 1; H400

Aquatic Chronic 1; H410

	Hazard Statement
	H272 - “May intensify fire; oxidizer”
H317 - “May cause an allergic skin reaction”

H400 - “Very toxic to aquatic life”

H410 - “Very toxic to aquatic life with long lasting effects”

	Labelling

	GHS Pictogram  
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	Signal words
	Warning

	Hazard statements
	H272 - May intensify fire; oxidizer
H317 - May cause an allergic skin reaction

H410 - Very toxic to aquatic life with long lasting effects

	Precautionary statements
	Prevention

P210 Keep away from heat

P220: Keep/Store away from clothing 

P261 Avoid breathing dust and fume

P272 Contaminated work clothing should not be allowed out of the workplace.

P273 Avoid release to the environment

P280 Wear protective gloves

Response
P312 Call a POISON CENTER or doctor/physician if you feel unwell.

P302 + P352 IF ON SKIN: Wash with plenty of soap and water

P333 + P313 If skin irritation or rash occurs: Get medical advice/attention

P363 Wash contaminated clothing before reuse

P370 + P378 In case of fire: Use foam, carbon dioxide or dry powder for extinction. Avoid use of water jet

P391 Collect spillage

Disposal

P501 Dispose of contents/container as hazardous waste to a registered establishment or undertaking, in accordance with current regulations.

	Note
	- The mixture contains Potassium Chlorate, which in contact with an acid gives off toxic gases.

 - The mixture contains powder; all the organic powders may present an explosion hazard when dispersed in air: Observe precautions as set out in H&SAW Publication 22 HMSO 1973.

 - Professional users should wear respiratory protective equipment and gloves when re-entering the treated areas.


2.1.4 Authorised use(s)

2.1.4.1 Use description

Table 1. Use # 1 – Fumigation of rooms from general public (non-professionals users)
	Product Type
	PT18

	Where relevant, an exact description of the authorised use
	Permethrin Smoke Generator is formulated with a special mix, which burns slowly without flame, producing a persistent, dense, and clean white smoke, containing the active ingredient. It is an insecticide smoke generator, based on Permethrin, effective by contact on a number of flying and crawling insects. The product also results a flushing effect on sheltered crawling insects. 
It is indicated for the disinfestations (flushing and killing effect) of not wet-cleaned premises,
in domestic areas and (private houses), garages, cellars, attics, voids (in walls) (use of small pack of 3.5g up to 8 m3 to control crawling insects), crawl places (use of small pack of 3.5g up to 8 m3 to control crawling insects), commercial warehouses, & in industrial places such as industrial warehouses, electrical appliances and rooms and

trucks or trains transporting grains that should never undergo wet cleaning.

	Target organism (including development stage)
	Housefly (Musca domestica), blowfly (Calliphora vomitoria) and mosquito (Culex pipiens), crawling insects, German cockroach (Blattella germanica), oriental cockroach (Blatta orientalis), American cockroach (Periplaneta americana), black ant (Lasius niger), stored product pests such as the mill moth (Ephestia kuehniella), Indian meal moth (Plodia interpunctella), cigarette beetle (Lasioderma serricone), lesser grain borers (Rhyzopertha dominica), grain weevils (Sitophilus granarius)  and cat fleas (Ctenocephalides felis).
Development stage: Adults

	Field of use
	Indoor

	Application method(s)
	Fumigation

	Application rate(s) and frequency
	Housefly (Musca domestica) and blowfly (Calliphora vomitoria) (4 hours exposure):

One tin of 3.5g up to 110 m3
(The population reduction against Calliphora vomitoria may be achieved with a time-delay of 48 hours after application)

Mosquito (Culex pipiens) (24 hours exposure):

One tin of 3.5g up to 110 m3
Crawling insects (cockroaches such as Blattella germanica, Periplaneta americana, Blatta orientalis and ants such as Lasius niger) (4 hours exposure): 

One tin of 3.5g up to 8 m3
One tin of 15g up to 30 m3
(The maximum population reduction when used against cockroaches may be achieved with a time-delay of 48 hours after application)
Cat fleas (Ctenocephalides felis) (24 hours exposure):

One tin of 15g up to 120 m3
Stored product pests such as Ephestia kuehniella, Plodia interpunctella, Lasioderma serricone, Rhyzopertha dominica and Sitophilus granarius (24 hours exposure):

One tin of 3.5g up to 30 m3
One tin of 15g up to 120 m3
One application upon infestation.
No residual efficacy has been demonstrated.


	Category(ies) of users
	General public (non-professional)

	Pack sizes and packaging material
	Please see Point 2.1.7

	
	


Table 1. Use # 2 – Fumigation of rooms from trained professional users
	Product Type
	PT18

	Where relevant, an exact description of the authorised use
	Permethrin Smoke Generator is formulated with a special mix, which burns slowly without flame, producing a persistent, dense, and clean white smoke, containing the active ingredient. Is an insecticide smoke generator, based on Permethrin, effective by contact on a number of flying and crawling insects. 
It is indicated for the disinfestations (flushing and killing effect) of not wet-cleaned premises,
in domestic areas and (private houses), garages, cellars, attics, voids (in walls) (use of small pack of 3.5g up to 8 m3 to control crawling insects), crawl places (use of small pack of 3.5g up to 8 m3 to control crawling insects), commercial warehouses, & in industrial places such as industrial warehouses, electrical appliances and rooms and

trucks or trains transporting grains that should never undergo wet cleaning.

	Target organism (including development stage)
	Housefly (Musca domestica), blowfly (Calliphora vomitoria) and mosquito (Culex pipiens), German cockroach (Blattella germanica), oriental cockroach (Blatta orientalis), American cockroach (Periplaneta americana), stored product pests such as the mill moth (Ephestia kuehniella), Indian meal moth (Plodia interpunctella), cigarette beetle (Lasioderma serricone) and cat fleas (Ctenocephalides felis).
Development stage: Adults

	Field of use
	Indoor

	Application method(s)
	Fumigation

	Application rate(s) and frequency
	Housefly (Musca domestica) and blowfly (Calliphora vomitoria) (4 hours exposure):

One tin of 3.5g up to 110 m3
One tin of 30g up to 950 m3
One tin of 60g up to 1900 m3
(The population reduction against Calliphora vomitoria may be achieved with a time-delay of 48 hours after application)
Mosquito (Culex pipiens) (24 hours exposure):

One tin of 3.5g up to 110 m3
One tin of 30g up to 950 m3
One tin of 60g up to 1900 m3
Crawling insects (cockroaches such as Blattella germanica, Periplaneta americana, Blatta orientalis) (4 hours exposure):

One tin of 3.5g up to 8 m3
One tin of 15g up to 30 m3
One tin of 30g up to 60 m3
One tin of 60g up to 120 m3
(The maximum population reduction may be achieved with a time-delay of 48 hours after application)
Cat fleas (Ctenocephalides felis) (24 hours exposure):

One tin of 15g up to 120 m3
One tin of 30g up to 240 m3
One tin of 60g up to 480 m3
Stored product pests such as Ephestia kuehniella, Plodia interpunctella and Lasioderma serricone (24 hours exposure):
One tin of 3.5g up to 30 m3
One tin of 15g up to 120 m3
One tin of 30g up to 240 m3
One tin of 60g up to 480 m3
One application upon infestation.
No residual efficacy has been demonstrated.


	Category(ies) of users
	Trained Professional

	Pack sizes and packaging material
	Please see Point 2.1.7

	
	


2.1.4.2 Use-specific instructions for use

	General public:

- Seal the area to be treated, locking windows and doors for not less than 4 hours

- Take the required number of smoke generators. Place them on a fire proof surface, but never in a closed space such as a bucket

- Space the smoke generators throughout the area

- Leave them working not less than 4 or 24 hours according to the target species, after which the area has to be thoroughly ventilated opening doors and windows

- The product is only for indoor use and to be strictly applied in dry-cleaned areas.
Because resistance is well known to be a potential problem, strategies to avoid resistance are normal practice.
General advice is provided by IRAC (Anon, 1987).

The principles of strategies for managing the development of resistance are similar for permethrin as they are for other synthetic pyrethroids:

• Adopt integrated pest management methods. Where possible, application treatments should be recommended to be combined with non-chemical measures, physical control methods and other public health measures, taking into account local specificities (target species, conditions of use, etc.).

• Take into account the life cycle and characteristics of target insects to adapt treatments. In particular, target the most susceptible stage of the pest’s life cycle.

• Where an extended period of control is required, treatments should be alternated with products with different modes of action.

• Products should be used in accordance with label recommendations. Always read the label or leaflet before use and follow all the instructions provided.

• The product should not be used in regions where it is known that resistance to the active substance has developed.

• In cases where it is demonstrated that application rates, correctly applied, fail to give the expected level of control, use of any product containing the same class of chemistry should cease.

• The users should inform if the treatment is ineffective and report straightaway to the authorization holder.

• Levels of effectiveness should be monitored, and instances of reduced effectiveness should be investigated for possible evidence of resistance, noting that sanitary conditions and proximity of untreated refuges can contribute to the risk of re-infestation.

Trained professionals:
- Seal the area to be treated, locking windows and doors for not less than 4 hours

- Take the required number of smoke generators. Place them on a fire proof surface, but never in a closed space such as a bucket

- Space the smoke generators throughout the area

- Leave them working not less than 4 or 24 hours according to the target species, after which the area has to be thoroughly ventilated opening doors and windows

- The product is only for indoor use and to be strictly applied in dry-cleaned areas.

Because resistance is well known to be a potential problem, strategies to avoid resistance are normal practice.
General advice is provided by IRAC (Anon, 1987).

The principles of strategies for managing the development of resistance are similar for permethrin as they are for other synthetic pyrethroids:

• Adopt integrated pest management methods. Where possible, application treatments should be recommended to be combined with non-chemical measures, physical control methods and other public health measures, taking into account local specificities (target species, conditions of use, etc.).

• Take into account the life cycle and characteristics of target insects to adapt treatments. In particular, target the most susceptible stage of the pest’s life cycle.

• Where an extended period of control is required, treatments should be alternated with products with different modes of action.

• Products should be used in accordance with label recommendations. Always read the label or leaflet before use and follow all the instructions provided.

• The product should not be used in regions where it is known that resistance to the active substance has developed.

• In cases where it is demonstrated that application rates, correctly applied, fail to give the expected level of control, use of any product containing the same class of chemistry should cease.

• The users should inform if the treatment is ineffective and report straightaway to the authorization holder.

• Levels of effectiveness should be monitored, and instances of reduced effectiveness should be investigated for possible evidence of resistance, noting that sanitary conditions and proximity of untreated refuges can contribute to the risk of re-infestation.




2.1.4.3 Use-specific risk mitigation measures 

	General public:

Wash hand and exposed skins before and after use.
Do not use when food or food producing animals are present.
Do not reuse contaminated clothing.
Do not maintain the product in a place with heat.
Do not inhale vapour.

Remove the product from surfaces where contact is more likely after ventilation period (dry wiping).
Only indoor use.

For non-professional users:

- avoid contact with contaminated objects.  

- use the product only once a week as maximum. 

- Evacuate livestock prior to treatment

- Remove all food, feed and drinks prior to treatment

- Remove any cooking utensils and cutlery, any tool that may enter in contact with food/feedstuff during treatment.

- After ventilation period, wipe treated surfaces before reusing it (dry wiping).
Leave immediately after lighting smoke generators

Thoroughly ventilate areas before re-occupying for at least 8 hours

Apply only in places which are not wet-cleaned. Application in trucks or trains transporting grains should never undergo wet cleaning.
Trained professionals:

Wash hand and exposed skins before and after use.
Do not use when food or food producing animals are present.
Do not reuse contaminated clothing.
Do not maintain the product in a place with heat.
Do not inhale vapour.

Remove the product from surfaces where contact is more likely after ventilation period (dry wiping).
Only indoor use.
For professional users: wear gloves and respiratory protective equipment when re-entering the treated areas.
- Evacuate livestock prior to treatment

- Remove all food, feed and drinks prior to treatment

- Remove any cooking utensils and cutlery, any tool that may enter in contact with food/feedstuff during treatment.

- After ventilation period, wipe treated surfaces before reusing it (dry wiping).

Leave immediately after lighting smoke generators

Thoroughly ventilate areas before re-occupying for at least 8 hours

Apply only in places which are not wet-cleaned. Application in trucks or trains transporting grains should never undergo wet cleaning.


2.1.4.4 Where specific to the use, the particulars of likely direct or indirect effects, first aid instructions and emergency measures to protect the environment

	Both user categories:

Likely direct or indirect effects:

Allergic skin reaction and sensitization

First aid instructions:

- Relocate the individual from the exposure source and remove any contaminated/spattered clothing articles.
- Eye contact 

Wash with plenty of water for at least 15/20 minutes.

Always check for and remove any contact lenses, if easy to do. Continue to rinse with tepid water for at least 15 minutes.

- Skin contact

Wash affected skin area immediately with soap and plenty of water. No scrubbing.
- Inhalation 

Bring the person to open air.

Keep the individual calm and at rest, in a position comfortable for breathing. Conserve body temperature and control breathing. If necessary, check for pulse and initiate artificial respiration.
- In case of impaired consciousness place in recovery position and seek medical advice immediately.

- If symptoms appear, persist or worsen seek medical attention IMMEDIATELY and bring the packaging or label whenever possible.
- Never leave the affected individual unattended.
Advice for medical and healthcare personnel:
- Symptomatic and supportive treatment.

When asking for medical advice, keep packaging or label at hand and call your local poison control center (Insert local number here)

Environmental instructions

Avoid that the product reaches drains and penetrates into the soil. If waters or drains are polluted, inform immediately the authorities.


2.1.4.5 Where specific to the use, the instructions for safe disposal of the product and its packaging 

	Both user categories: 

The product is not suitable for disposal in landfills. 
-Incineration only in plants as toxic wastes. 
-Residues and empty containers should be taken care of as hazardous waste according to local and national provisions.
Empty containers, unused product and other waste generated during the treatment are considered hazardous waste. Eliminate those wastes in accordance with current regulations. 
Do not throw on unpaved floors, in watercourses, in the sink or in the drain. Do not allow runoff to sewer.

-When use non-disposable (reusable) equipment: clean equipment with damp paper and after cleaning dispose the paper used for cleaning in solid wastes



2.1.4.6 Where specific to the use, the conditions of storage and shelf-life of the product under normal conditions of storage

	Keep container tightly closed in cool and dry places, far from unauthorized people, far from foods and domestic animals. Protect from direct solar rays.

Keep far from  combustion fonts and near extinguishing media.



2.1.5 General directions for use
2.1.5.1 Instructions for use

	See case specific instructions for use per user 


2.1.5.2 Risk mitigation measures
	See case specific instructions for use per user 



2.1.5.3 Particulars of likely direct or indirect effects, first aid instructions and emergency measures to protect the environment

	See case specific instructions for use per user



2.1.5.4 Instructions for safe disposal of the product and its packaging

	See case specific instructions for use per user 


2.1.5.5 Conditions of storage and shelf-life of the product under normal conditions of storage

	See case specific instructions for use per user


2.1.6 Other information

	Application codes: not defined


2.1.7 Packaging of the biocidal product
	Type of point 3.8 
	Size/volume of the packaging
	Material of the packaging
	Type and material of closure(s)
	Intended user (e.g. professional, non-professional)
	Compatibility of the product with the proposed packaging materials (Yes/No)

	Packaging 1
	3.5 gr
	HDPE
	HDPE
	Non professional; professional
	Yes

	Packaging 2
	15 gr
	HDPE +Cardboard with aluminium
	HDPE
	Non professional; professional
	Yes

	Packaging 3
	30 gr
	Aluminium+ papercard
	Papercard+ HDPE
	Professional
	Yes

	Packaging 4
	60 gr
	Aluminium+ papercard
	*Papercard+ HDPE
	Professional
	Yes


*The cardboard with aluminium is round shaped and its purpose is to cover the product. Aluminium is placed outwards to better protect from heat sources or sparks. Before using the product, this cover must be removed and there is no possibility to reposition it later (see pictures in attached,  point 3.8). 
	Conclusion on the packaging of the biocidal product

	Storage stability tests (accelerated storage at 40oC for 8 weeks and 2 years storage at ambient temperature) demonstrated compatibility with the following three package materials:
-Carboard as inner layer

-Carboard with aluminium as inner layer

-Plastic as inner layer (HDPE) 
However, regarding extrapolation instructions cited in BPR Guidance (Vol I/Part A ver. 1.1, Nov 2014, p.93) it is noted that: “Extrapolation to all types of packaging is acceptable except to more flexible packs”. Therefore, the three proposed packaging materials presented in the above table (2.1.7) are considered as acceptable. 


2.1.8 Documentation

2.1.8.1 Data submitted in relation to product application

Not relevant
2.1.8.2 Access to documentation

A letter of Limaru concerning Permethrin Technical-Product type 18 granting authorization to the complete Tagros dossier and stating that these data may be used or referred to by competent authority of Greece to assess Activa's application for Permethrin Smoke Generator in Greece. , is included in the present dossier. 
2.2 Assessment of the biocidal product (family)
2.2.1 Intended use(s) as applied for by the applicant 

Table 2. Intended use # 1 – Fumigation of rooms 

	Product Type(s)
	PT18

	Where relevant, an exact description of the authorised use
	Permethrin Smoke Generator is formulated with a special mix, which burns slowly without flame, producing a persistent, dense, and clean white smoke, containing the active ingredient. Is an insecticide smoke generator, based on Permethrin, effective by contact on a number of flying and crawling insects. 
It is indicated for the disinfestations (flushing and killing effect) of premises where wet cleaning is NOT normally performed in domestic areas and (private houses), food manufacture, food retailers, warehouses, slaughterhouses), public hygiene areas (hospitals, hotels, community centers, cinemas, etc.) and industrial places (storage and manufacture), garages, under roof areas, warehouses, tobacco warehouses (only if empty at time of treatment) raw materials warehouses, industrial warehouses, cellars, attics, voids, crawl places, small animal housing without the presence of animals (such as zoos, pet shops, kennels, veterinary practices, laboratory animal houses etc.), means of transports (trains, ships andvessels, trucks, caravans, cars, etc.).

	Target organism (including development stage)
	Muscidae: House fly, Calliphoridae: Blow flies, Culicidae: Mosquitoes, Blattellidae: German cockroach, Coleoptera: Rust-red flour beetles, Bostrichidae: Lesser grain borer, Coleoptera: Wheat weevil, Hymenoptera: Formicidae: Ants, Blattellidae: Oriental cockroaches, Blattellidae: American Cockroach, Ixodidae: Dog tick, Pulicidae: Cat flea, Pyraloidea: Mill moth, Pyraloidea: Indian mill moth;

Development stage: Adults

	Field of use
	Indoor

	Application method(s)
	Fumigation

	Application rate(s) and frequency
	Flying insects (M. domestica, Culex spp, C. vomitoria):

One 3.5g up to 110 m3
One 15g up to 550 m3
One 30g up to 950 m3
One 60g up to 1900  m3
Crawling insects (B. germanica, C. lectularius, L. niger, B. orientalis, R. sanguineus, stored product pests such as T. castaneum, S. granaries, R. dominica): 
One 3.5g up to 8 m3
One 15g up to 30 m3
One 30g up to 60 m3
One 60g up to 120 m3
Other insects (C. felis, stored product pests such as E. kuehniella, P. interpunctella):

One 3.5g up to 30 m3
One 15g up to120 m3
One 30g up to 240 m3
One 60g up to 480 m3
One application upon infestation.

Application of 30g and 60g pack sizes is not available for the non professional use.

	Category(ies) of user(s)
	Professional, General public (non-professional)

	Pack sizes and packaging material
	Please see Point 2.1.7


2.2.2 Physical, chemical and technical properties 
Permethrin Smoke Generator is an insecticide smoke generator, containing 13.5 % w/w permethrin. It is a solid white powder with characteristic odour. The pH of a 1% concentration is 6.8 at 20°C. The burning time was 34 sec. The product is stable during 24 months at ambient temperature and during 8 weeks at 40 ºC, using three different commercial packagings for both storage conditions tested. The product does not have explosive properties. Furthemore, the self-ignition temperature was determined as 345.5ºC. The product is not a flammable solid. Due to the oxidising properties it has to be classified as Category 3.
Label implications:

· Classification in Category 3 (oxidising solids) (based on GHS criteria; Ox. Sol. 3; H272).
· The formulation is recommended not to be stored above 40ºC.
	Property
	Guideline  and Method
	Purity of the test substance (% (w/w)
	Results
	Reference
	Acceptability

	Physical state at 20 °C and 101.3 kPa
	OPPTS 830.6303 and OPPTS 830.6304
	active ingredient: Permethrin 13.5% w/w
of Permethrin smoke generator (batch: 15071151)
	Ready to use biocidal product (solid)
	Brioschi, M. (2016a)
	Acceptable.

	Colour at 20 °C and 101.3 kPa
	OPPTS 830.6303 and OPPTS 830.6304
	active ingredient: Permethrin 13.5% w/w of Permethrin smoke generator (batch: 15071151)
	White
	Brioschi, M. (2016a)
	Acceptable.

	Odour at 20 °C and 101.3 kPa
	OPPTS 830.6303 and OPPTS 830.6304
	active ingredient: Permethrin 13.5% w/w of Permethrin smoke generator (batch: 15071151)
	Characteristic
	Brioschi, M. (2016a), Study No CH-159/2016
	Acceptable.

	Acidity / alkalinity
	CIPAC MT 75.3
	active ingredient: Permethrin 13.5% w/w of Permethrin smoke generator (batch: 15071151)
	pH 6.8 at 20°C, conc. 1%
	Brioschi, M. (2016a), Study No CH-159/2016
	Acceptable.

	Relative density / bulk density
	EC Regulation No. 440/2008 A.3; OECD no. 109; CIPAC MT 3.2
	active ingredient: Permethrin 13.5% w/w of Permethrin smoke generator (batch: 15071151)
	Relative density:

1.8507
	Brioschi, M. (2016a), Study No CH-159/2016
	Acceptable.

	Storage stability test – accelerated storage
	CIPAC MT 46 and GIFAP guidelines
OPPTS830.6302

OPPTS830.6303

OPPTS830.6304

HPLC-UV internal validated method 160/2016 (see point 2.2.5.1, below)
	active ingredient: Permethrin 13.5% w/w in Permethrin smoke generator (batch: 15071151)
	Three different commercial packing were tested (cardboard (packaging 1), cardboard + aluminium (packaging 2), plastic HDPE (packaging 3). In all of them results after storage at 40ºC for 8 weeks are reported:

No changes in the sample appearance, colour, odour, content of the active ingredient, no weight variation and packaging was found after storage in three different packaging materials. 

Packaging 1

Test

Initial

After 8 weeks at 40 ºC

Permethrin active ingredient content

Sum:13.61%
Cis:3.48%
Trans:10.13%
Sum:13.62%

Cis: 3.47%
Trans:10.15%
Packaging 2
Permethrin active ingredient content
Sum:13.6%

Cis: 3.36%

Trans:10.25%

Sum:13.64%

Cis: 3.36%

Trans:10.28%

Packaging 3
Permethrin active ingredient content
Sum:13.65%

Cis: 3.47%

Trans:10.18%
Sum:13.70%

Cis: 3.58%

Trans:10.12%

	Brioschi, M. (2016b)

Study No CH- 162/201


	Acceptable 
Note:
The formulation is recommended not to be  stored above 40ºC.

	Storage stability test – long term (two years) storage at ambient temperature
	GIFAP Monograph No. 17, 2nd edition, June 2009

OPPTS830.6302

OPPTS830.6303

OPPTS830.6304

HPLC-UV internal validated method 160/2016 (see point 2.2.5.1, below)
	active ingredient: Permethrin 13.5% w/w in  Permethrin smoke generator (batch: 15071151)
	Three different commercial packing were tested (cardboard (packaging 1), cardboard + aluminium (packaging 2), plastic HDPE (packaging 3). In all of them results after storage at ambient temperature for 24 months are reported:

No changes in the sample appearance, colour, odour, content of the active ingredient, no weight variation and packaging was found after storage in three different packaging materials. 

Packaging 1

Test

Initial

After 24 months at ambient temo temperature 
Permethrin active ingredient content

Sum:13.61%

Cis:3.48%

Trans:10.13%

Sum:13.90%

Cis: 3.60%

Trans:10.26%

Packaging 2
Permethrin active ingredient content
Sum:13.6%

Cis: 3.36%

Trans:10.25%

Sum:13.97%

Cis: 3.52%

Trans:10.42%

Packaging 3
Permethrin active ingredient content
Sum:13.65%

Cis: 3.47%

Trans:10.18%
Sum:13.89%

Cis: 3.66%

Trans:10.21%

	Brioschi, M.(2018,
Study No CH-163/2016)


	Acceptable
Notes:
It is noted that regarding the composition of the formulation and the available MSDS, the product  is considered as stable if the proposed storage conditions, as described on SPC, are followed (“tightly closed in cool and dry, avoid storage temperature above 40 ºC”). For more information please refer to Confidential Section. 
Furthermore, based on the results of the pH, burning rate and the burning completeness (see below, Anonymous, 2017) which remain the same before and after storage, it could be concluded that no degradation of potassium chlo-rate occurred. 

	Storage stability test –at ambient temperatures
	Internal method:

Octavius Hunt Laboratory Instructions LI 17
	active ingredient: Permethrin 13.5% w/w in  Permethrin smoke generator (Batches: 15070995, 15070996)
	pH 6.74 
The burning time was 38 sec. 

The buring was completed.

Compositon of the smoke(statement):

Permethrin

Carbon dioxide

Water

	Anonymous (2017)


	Acceptable 

Notes:

1.  The storage stability duration was two years from the time of manufacture. The product was stored in its original aluminium container, with a carboard core. 
pH measurement was performed on a 1%  solution in line with CIPAC MT 75.3, at a temperature of 19 0C. 

Further info on 
Anonymous (2017) study, is attached below (see point 3.7).
2. Regarding burning rate take into consideration notes 1 and 2 that were reported below (see page 30-31 on Anonymous (2016) study).

	Storage stability test – low temperature stability test for liquids
	-
	-
	Not required since the product is not a liquid.  The conduction of the storage stability study at low temperature technically not feasible.
	-I
	N/A

	Effects on content of the active substance and technical characteristics of the biocidal product - light
	-
	-
	The product will be stored and transported in the packaging, not allowing for the direct exposition to the light.
	-
	Acceptable 

	Effects on content of the active substance and technical characteristics of the biocidal product – temperature and humidity
	-
	-
	The temperature and humidity does not affect the content of the active ingredient and technical characteristics of the test item. For more information please refer to storage stability data (Brioschi, 2015b).
	-
	Acceptable 

	Effects on content of the active substance and technical characteristics of the biocidal product - reactivity towards container material
	-
	-
	No reactivity towards container material was found during storage of the test item. For more information please refer to storage stability data (Brioschi, 2015b).
	-
	Acceptable

	Wettability
	-
	-
	Not relevant to be measured since the product is not going to be dispersed in water (study technically not feasible).
	-
	N/A

	Suspensibility, spontaneity and dispersion stability
	-
	-
	Not relevant to be measured since the product is not a liquid formulation (Study technically not feasible)
	-
	N/A

	Wet sieve analysis and dry sieve test
	
	
	Wet sieve test:

Not relevant to be measured since the product is not a liquid formulation (Study technically not feasible).

Dry sieve test:

Not relevant to be measured since the test item is a ready to use biocidal product (smoke generator), the study on dry sieve test is only relevant for dusts and granular formulation to determine the size distribution of dustable powders and granules for direct application (study scientifically not necessary).
	
	N/A

	Emulsifiability, re-emulsifiability and emulsion stability
	-
	-
	Not relevant to be measured since the product is not a liquid formulation (study technically not feasible).
	-
	N/A

	Disintegration time
	-
	-
	Not relevant to be measured since the test item is a ready to use biocidal product (smoke generator), the study on disintegration time is only applicable to products that are tablets  (study scientifically not necessary).
	-
	N/A

	Particle size distribution, content of dust/fines, attrition, friability
	
	
	Not relevant to be measured since the test item is a ready to use biocidal product (smoke generator), the study particle size distribution, content of dust, attrition and friability is only applicable to powder biocidal products and granules (study scientifically not necessary).
	
	N/A

	Persistent foaming
	-
	-
	Not relevant to be measured since the product is not a liquid formulation (study technically not feasible).
	-
	N/A

	Flowability/Pourability/Dustability
	-
	-
	Flowability:

Not relevant to be measured since the test item is a ready to use biocidal product (smoke generator), the study on flowability to granular formulation (study scientifically not necessary).

Pourability:

Not relevant to be measured since the test item is a ready to use biocidal product (smoke generator), the study on pourability applies only to liquid formulations as suspension concentrates  (study scientifically not necessary).

Dustability:

Not relevant to be measured since the test item is a ready to use biocidal product (smoke generator), the study on dustability applies only to powder / granular formulations having the potential to produce a dust  (study scientifically not necessary).
	-
	N/A

	Burning rate — smoke generators
	Internal method:

Octavius Hunt Laboratory Instructions LI 17
	Smoke generator(Lot: 16081308 & 13081309)


	The burning time was 34 sec.
	Anonymous (2016)


	Acceptable 

Notes:
1. The burning time was given as 34 seconds and  complies with packaging specifications
2. Burning rate is a measure of the linear combustion rate of the product. It is measured in length over time (such as mm/second or inches/second). Such data have not been provided. However since the product is applied for 4h and the burn time is 34 sec we considered that given data are adequate.

	Burning completeness — smoke generators
	Internal method:

Octavius Hunt Laboratory Instructions LI 17
	No information provided
Smoke generator(Lot: 16081308 & 13081309)
	The buring was completed.

	Anonymous (2016)


	Acceptable 

	Composition of smoke — smoke generators
	No information provided

	active ingredient: Permethrin 13.5% w/w in  Permethrin smoke generator


	In Manella, 2018  study, it is concluded that KCl, un-combusted carbons (from exceed lactose) and residues of talc are remaining in the residue of cobustion of PSG.  In addition, Permethrin, as justified also in the available study by Anony-mous (2017) is volatilized with CO2 and water and constitutes the produced smoke.

Results of the theoretical estimation for the residue of the combustion of PSG: KCL, un-combusted carbons and residues of talk, chlorite, domolite and other inert fillers. 

Also, in the same study of Manella, a TGA/FTIR method is available for the identification of per-methrin in the smoke. 
Results of the qualitative composition of the combustion of a sample of “PSG” by the fuse using TGA/FTIR: Permethrin, gaseous products deriving by the combustion of the fuse (CO, CO2, ethylene, SO2, CS2). Formic acid detected in the second part of combustion.

	Manella. P (2018)

Note: Not available  study No
	Acceptable

Note:

For more clarity, the complete report of the statement by Manella (2018) is  attached  below (see point 3.7).

	
	
	
	The research of some substances that were  produced during smoke generator combustion, were carried out through the following  known analytical techniques:

-Measurement of the gas total volume by fumigant combustion.
-Combustion temperature measurement.
-Identification and quantification of total VOC (indicatively C3-C20).
-Quantification of CO, CO2, NOX, SO2 amount.
-Characterization of total condensed substances and quantification of H2O  and Permethrin content. 

Two types of insecticide smoke generators, different for the amount of powder loaded, were analysed. The first contains about 3,5 g of powder, while the second about 15,5 g. 

For more information please refer to Confidential Annex. 
	Gelosa, Broglia (2019),  Report 19.017
	Acceptable 

Note:

Applicant has been provided the required study for the quantitative analysis of the produced smoke that was considered as acceptable in the CG-34 meeting on 12-03-2019. 
For more information please refer to Confidential Annex.

	Spraying pattern — aerosols
	-
	-
	Not relevant to be measured since the product is not an aerosol (study technically not feasible).
	-
	N/A

	Physical compatibility
	-
	-
	Not relevant to be measured since the product is not going to be mixed or applied with other biocidal products.
	-
	N/A

	Chemical compatibility
	-
	-
	Not relevant to be measured since the product is not going to be mixed or applied with other biocidal products.
	-
	N/A

	Degree of dissolution and dilution stability
	-
	-
	Not relevant to be measured since the product is not a liquid formulation (study technically not feasible).
	-
	N/A

	Surface tension
	-
	-
	Not relevant to be measured since the product is not a liquid formulation (study technically not feasible).
	-
	N/A

	Viscosity
	-
	-
	Not relevant to be measured since the product is not a liquid formulation (study technically not feasible).
	-
	N/A


	Conclusion on the physical, chemical and technical properties of the product

	The pH of the product was determined to be 6.8 at 20°C. The relative density was measured to be 1.8507. The burning time was 35 sec. The product is stable for 8 weeks at 40°C (accelerated storage) and also for 24 months at ambient temperature (long term storage). No changes in the sample appearance, colour, odour, content of the active ingredient, weight variation and packaging was found after storage using three different packaging materials (Carboard,  Carboard with aluminium or HDPE).
The physico-chemical properties of the biocidal product have been evaluated and are deemed acceptable for the appropriate use, storage and transportation of the biocidal product.
Conditions of storage:

Storage temperature below 40 ºC, should be proposed on the label 
Shelf-life: The product remains stable for 2 years when stored in its acceptable container: Carboard,  Carboard with aluminium or HDPE.


2.2.3 Physical hazards and respective characteristics
	Property
	Guideline  and Method
	Purity of the test substance (% (w/w)
	Results
	Reference
	Acceptability

	Explosives
	EC Method A.9
	Not stated
	Not explosive
	Kaminsky, M (2011)

Olive, J. (2016)
	Acceptable 

	Flammable gases
	-
	-
	Not relevant to be conducted since the test item is ready to use solid product (study technically not feasible)
	
	N/A

	Flammable aerosols
	-
	-
	Not relevant to be conducted since the test item is ready to use solid product (study technically not feasible)
	-
	N/A

	Oxidising gases
	-
	-
	Not relevant to be conducted since the test item is ready to use solid product (study technically not feasible)
	-
	N/A

	Gases under pressure
	-
	-
	Not relevant to be conducted since the test item is ready to use solid product (study technically not feasible)
	-
	N/A

	Flammable liquids
	-
	-
	Not relevant to be conducted since the test item is ready to use solid product (study technically not feasible)
	-
	N/A

	Flammable solids
	N.1 Method for readily combustible solids
	active ingredient: Permethrin 13.5% w/w

Fumite permethrin smoke (Lot: 16061088)
	No flammable solid (Division 4.1)
(pre-liminary screeing test negative)
	Olive , J. (2016)
	Acceptable 

	Self-reactive substances and mixtures
	-
	-
	Not relevant to be conducted since the test item is classified as oxidising solid.
	-
	N/A

	Pyrophoric liquids
	-
	-
	Not relevant to be conducted since the test item is ready to use solid product (study technically not feasible)
	-
	N/A

	Pyrophoric solids
	-
	-
	Not relevant to be conducted since the test item is ready to use solid. None of the components contain metals or metalloids and hence the classification procedure does not need to be applied.
	-
	N/A

	Self-heating substances and mixtures
	-
	-
	Not relevant to be conducted since none of the coformulants present in the formulation contain metals or metalloids and hence the classification procedure does not need to be applied.
	-
	N/A

	Substances and mixtures which in contact with water emit flammable gases
	-
	-
	No relevant to be conducted since the product is ready to use solid product which is not going to have any contact to water.
	-
	N/A

	Oxidising liquids
	-
	-
	Not relevant to be conducted since the test item is ready to use solid product (study technically not feasible)
	-
	N/A

	Oxidising solids
	EC Method A.17
	Not stated
	The test item is an oxidising substance.
	Olive, J. (2016)
	Acceptable 

	
	UN Manual of Test and Criteria: Test O.1
	Not stated
	The test item belongs to the class 5.1 of ADR (Packing group III) and oxidising solids Category 3 according to GHS and the relevant UN Manual of tests and criteria.
	Lunghi A (2016)
	Acceptable 
Note:

No GLP certificate is available 

	Organic peroxides
	-
	-
	Not relevant to be conducted since the test item does not fall under the definition of organic peroxides according to GHS and the relevant UN Manual of tests and criteria.
	-
	N/A

	Corrosive to metals
	-
	-
	Not relevant to be conducted since based on the chemical evaluation none of the components contain chemical groups, which could initiate an  an irreversible electrochemical reaction with metals leading to significant damage or destruction.
	-
	N/A

	Auto-ignition temperatures of products (liquids and gases)
	-
	-
	Not relevant to be conducted since the test item is ready to use solid product (study technically not feasible)
	-
	N/A

	Relative self-ignition temperature for solids
	EU Method A.16 (Relative Self-Ignition Temperature for Solids)
	active ingredient: Permethrin 13.5% w/w

Fumite permethrin smoke (Lot: 16061088)
	The self-ignition temperature was determined as 345.5ºC
	Olive, J. (2016)
	Acceptable 


	Dust explosion hazard
	-
	-
	Not relevant to be measured since the test item is a ready to use product. The property dust explosion hazard applies only to formulations containing dust or able to produce it, that can ignite or explode when exposed to an ignition source when dispersed in air (study scientifically not necessary)
	-
	N/A


	Conclusion on the physical hazards and respective characteristics of the product

	The safety relevant physico-chemical properties of the biocidal product have been evaluated. The product does not have explosive properties. Furthemore, the self-ignition temperature was determined as 345.5ºC. The product is not a flammable solid. Due to the oxidising properties it has to be classified as Category 3 (oxidising solids) (based on GHS criteria; Ox. Sol. 3; H272).


2.2.4 Methods for detection and identification
2.2.4.1 Formulation analysis
A general description of the analytical method is presented. All information necessary to reproduce standard and sample preparation and analytical procedures are presented as well.

Scope

This method (study CH-160/2016) is applicable to the quantitative determination of Permethrin active ingredient in Smoke generator formulation samples. The method has been validated by the analysis of reference material and test item solution.

Principle of the method

The determination of the Permethrin is performed by HPLC, using an external standard and UV detection. The quantification of Permethrin is achieved by comparing each analytical standard peak area versus each active ingredient peak area in formulation. The validated method in study CH-160/2016 is able to separate each enantiomer with test solution (relevant chromatograms are available).
Preparation of the formulation solution

Using the analytical balance, weigh about 800 mg of sample into a 50.00 mL volumetric flask and add about 40 mL of the eluent mixture. Place into an ultrasonic bath for 10 minutes and then make to volume with eluent mixture. Filter an aliquot of this solution using syringe filter at 0.45 μm and dilute 1:10 with eluent mixture. Transfer an aliquot into a vial for the HPLC analysis.

Chromatographic conditions
HPLC column:

CHIRALPAK IB, 250 × 4.6 mm i.d., 5 μm

Detector:

UV/Vis operating at 230 nm

Isocratic:

n-Heptane/tert-butyl methyl ether (98:2)

Eluent flow:

1.00 mL/min

Volume of injection:
5 μL

Total Analysis Time:
40 minutes

Conclusions

The analytical method was shown to be specific for the quantitative determination of Permethrin active ingredient in the ACTIFUM 14-P formulation samples.

The range tested for Permethrin, from 79.1 to 316.4 mg/mL (± 60% of the concentration used for the quantification analysis), was found to be linear (correlation coefficient > 0.99).

The relative standard deviation was 0.71% for sum of Permethrin and the Horwitz RSDr was 1.81 at a Permethrin concentration of 13.61% w/w. Since the relative standard deviation was lower than the Horwitz RSDr, the repeatability test for the active ingredient was acceptable. See Table 
The value of 0.19% w/w for the precision of the analytical method for sum of Permethrin, calculated as twice the standard deviation, can be considered acceptable for this test item with a declared purity of 13.5% w/w.

Data and result were used to determine the following precision:

Sum of Permethrin cis/trans:
13.61 ± 0.19% w/w

Permetrhin cis isomer:
3.48 ± 0.06% w/w

Permethrin trans isomer:
10.13 ± 0.16% w/w
cis:trans ratio:               
25:75

*R:S (or S:R) ratio:               
cis isomer pair of 2.7 and trans isomer pair of 3.1
*The estimation of the ratio between R and S enantiomers which is widely used in practice to determine the enatio exess value (ee%) of chiral compound based on the HPLC peak area shown in chromatograms. Referring to two chromatogram, it can be calculated to have a R:S (or S:R) ratio of cis isomer pair of 2.7 and for trans pair of 3.1.
All results concerning the validation of the method are summarized on the Table below. 
	
	Analytical methods for the analysis of the product as such including the active substance, impurities and residues

	Analyte (type of analyte e.g. active substance)
	Analytical method
	Fortification range / Number of measurements
	*Linearity
	Specificity
	*Recovery rate (%)
	*Repeatability (%RSD)
	Limit of quantification (LOQ) or other limits
	Reference

	
	
	
	
	
	Range
	Mean
	Mean 
	
	

	Permethrin**
	HPLC-UV

(230 nm)

Method 160/2016
	0.079.1 to 0.3164 mg/mL / 5 concentration levels


	y= 142060 - 374285

R = 0.99991
	Specific

No interference (˂3%)


	75%-125% w/w (three levels in duplicate)
	101%


	0.19%

at permethrin concetration of 13.5 % (n = 5)


	Not relevant
	Brioschi, M (2016c)


**linearity, precision and accuracy results based on the sum of permethrin cis and trans isomers. 
	Conclusion on the methods for detection and identificationof the product

	The chiral HPLC with DAD detector (230nm) analytical method was foumd to be valid in terms of linearity, precision, accuracy and specificity in accordance with the guidance document SANCO/3030/99 rev. 4., for the determination of total permethrin (sum of permethrin cis/trans) and isomeric ratio, in smoke generator formulation.


2.2.4.2 Analysis of substances of concern
Information that has been provided by the applicant after request:

“Method for detention of Potassium chlorate in PSG is not available. Potassium chlorate is a potassium salt of Chloric acid, JASCO Inc examined the usefulness of ion chromatography for the separation and determination of Chlorate ions in Chloric acid (HPLC APPLICATION NOTE 03-09 Ion Chromatography of Chlorate Ions in Tap Water).See attached note, point 8.9. 

Starting from Jasco method apply the ion chromatography at a water solution of potassium chlorate. The method have a good resolution also with presence of other ions as CL=2 and CL-. Potassium Chlorate is a is a crystalline white odorless inorganic solid; Dilute the sample in water considering the low solubility of potassium chlorate (8.61 g/100 g water at 25 °C Lide, D.R. CRC Handbook of Chemistry and Physics 86TH Edition 2005-2006. CRC Press, Taylor & Francis, Boca Raton, FL 2005, p. 4-79). Theoretically the active ingredient and the other co-formulants  included in PSG are not expected to cause interferences during the analysis of Potassium Chlorate with the method from JASCO, due to the good specificity of the method itself. During dissolution in water a precipitate will be forming; we recommend to filter the water before analysis”

Note: The information concerning the analysis of substances of concern has been provided by the applicant in the CG-34 meeting on 12-03-2019 and was considered as acceptable.
2.2.4.3 Analytical methods for residues

Analytical methods for determination of permethrin residues in relevant environmental matrices (soil, air and water) are already evaluated and accepted for the active substance in the CAR (Ireland, 2013) and Assessment Report (2014) .Analytical methods for permethrin in body fluids and tissues are not required since the molecule is not classified as toxic or highly toxic (Assessment Report, 2014).Analytical methods for monitoring of permethrin and residues in food and feeding stuff are not required since when Permethrin Smoke Generator is used according to the proposed use instructions no contact with any food and feeding stuff is expected.
	Conclusion on the methods for detection and identification of the product

	Acceptable validated analytical methods are available for detection of permethrin in soil, air and water reported in the CAR document for permethrin (Ireland, 2013). A letter of access covering the complete dossier of the active substance is available from Tagros. Analytical methods for the detection of permethrin in body fluids and tissues, and residues in food and feeding stuff or further data are not required. 


2.2.5 Efficacy against target organisms

2.2.5.1 Function and field of use

Permethrin Smoke Generator is a ready-to-use smoke generator insecticide formulated as a special mixture, which burns without flame, based on the active substance Permethrin (PT18). It is intended to be used for the control of adults of flying and crawling insects including stored product pests in public and industrial buildings (industrial, professional and general public use).
2.2.5.2 Organisms to be controlled and products, organisms or objects to be protected

The target species of Permethrin Smoke Generator with an exposure time of 4 hours are adults of houseflies (Musca domestica), blowflies (Calliphora vomitoria), German cockroaches (Blattella germanica), oriental cockroaches (Blatta orientalis), American cockroaches (Periplaneta americana) and for non-professional users against black ants (Lasius niger). With an exposure time of 24 hours the product is also effective against mosquitoes (Culex pipiens), cat fleas (Ctenocephalides felis), and adults of stored product pests such as the mill moth (Ephestia kuehniella), Indian meal moth (Plodia interpunctella), cigarette beetle (Lasioderma serricone) and for non-professional users against lesser grain borers (Rhyzopertha dominica) and grain weevils (Sitophilus granarius).
2.2.5.3 Effects on target organisms, including unacceptable suffering

The product Permethrin Smoke Generator is a smoke generator formulated with a special mix, which burns slowly without flame, producing a persistent, dense, and clean white smoke containing the active ingredient. The product is placed on a fire proof surface in the centre of a standard room and lighted. The active substance is released occupying all the space and kills the target organisms in the room. It also produces a flushing effect on sheltered crawling insects.
Contact with Permethrin causes convulsions till extenuation, paralysis and eventual death on target organisms. As it acts by hyperexcitation of both peripheral and central nervous system, its effects are characterised by body tremor, spasms and uncoordinated movements. 

Six studies on 15 target species were evaluated to support the killing effect of Permethrin Smoke Generator. The product Permethrin Smoke Generator also produces a flushing effect on sheltered crawling insects.
No unnecessary suffering of the target pests is foreseen.
2.2.5.4 Mode of action, including time delay

Permethrin is a contact insecticide affecting the peripheral and central nervous systems of target insects. It acts upon voltage sensitive sodium chanels which affects action potential decay in neural membranes, provoking repetitive and uncontrolled discharges over the sensory and motor axons.
Permethrin is highly selective for insects over mammals, mainly due to a negative temperature dependence for exerting its toxic action.
The product also results a flushing effect on sheltered crawling insects.
There is no time delay in the mode of action of Permethrin Smoke Generator.

2.2.5.5 Efficacy data 

	Tab. 2.2.5.5-1  Experimental data on the efficacy of the biocidal product against target organism(s) - 1/3

Minimum effective dose, Exposure time :2 hours

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism(s)
	Test results: effects

%Mortality (± SE)
	Reference

	Killing 
	Flaying and crawling insects, indoors 
	Permethrin 14%
	Simulated use trial: treatment in large room (440 m³) testing
	- Dose A: 1 tin of 60 g / 440 m3 = 0.136 g/m3
- 4 replicates, at least two of them with shelter for test insects

- exposure time: 2h
	Aedes aegypti, 6 adults
	100%
	Lozzia (2002)



	
	
	
	
	
	German cockroaches (Blattella germanica), 10 adults
	Almost no mortality
	

	
	
	
	
	
	Ephestia kuehniella, 10 larvae
	insufficient mortality
	

	
	
	
	
	
	Lasioderma serricorne, a mixed population of larvae and adults
	Almost no mortality
	

	
	
	
	
	
	Musca domestica, 10 adults
	100%
	

	
	
	
	
	
	Plodia interpunctella, 10 adults
	100%
	

	
	
	
	
	
	Tineola bisselliella, 10 adults
	insufficient mortality
	

	
	
	
	
	
	Tribolium castaneum
	Almost no mortality
	

	
	
	
	
	
	Vespula germanica, 10 individuals
	100%
	

	
	
	
	
	
	Pholcus phalangioides, 10 individuals
	Almost no mortality
	


	Tab. 2.2.5.5-1  Experimental data on the efficacy of the biocidal product against target organism(s) - 2/3

Minimum effective dose, Exposure time :2 hours

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism(s)
	Test results: effects

%Mortality (± SE)
	Reference

	Killing 
	Flaying and crawling insects, indoors 
	Permethrin 14%
	Simulated use trial: treatment in large room (440 m³) testing
	- Dose B: 1 tin of 120 g / 440 m3 = 0.273 g/m3
- 4 replicates, at least two of them with shelter for test insects

- exposure time: 2h
	Aedes aegypti, 6 adults
	100% a)
	Lozzia (2002)



	
	
	
	
	
	German cockroaches (Blattella germanica), 10 adults
	100% a)
	

	
	
	
	
	
	Ephestia kuehniella, 10 larvae
	100% a)
	

	
	
	
	
	
	Lasioderma serricorne, a mixed population of larvae and adults
	100% a)
	

	
	
	
	
	
	Musca domestica, 10 adults
	100% a)
	

	
	
	
	
	
	Plodia interpunctella, 10 adults
	100% a)
	

	
	
	
	
	
	Tineola bisselliella, 10 adults
	insufficient mortality
	

	
	
	
	
	
	Tribolium castaneum
	insufficient mortality
	

	
	
	
	
	
	Vespula germanica, 10 individuals
	Not stated
	

	
	
	
	
	
	Pholcus phalangioides, 10 individuals
	insufficient mortality
	


a) In the most exposed areas

	Tab. 2.2.5.5-1  Experimental data on the efficacy of the biocidal product against target organism(s) - 3/3

Minimum effective dose - Exposure time :24 hours

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism(s)
	Test results: effects

%Mortality (± SE)
	Reference

	Killing 
	Flaying and crawling insects, indoors 
	Permethrin 14%
	Simulated use trial: treatment in large room (440 m³) testing
	- Dose C: 1 tin of 180 g / 440 m3 = 0.409 g/m3
- 4 replicates, at least two of them with shelter for test insects

- exposure time: 2h
	Aedes aegypti, 6 adults
	Not stated
	Lozzia (2002)



	
	
	
	
	
	German cockroaches (Blattella germanica), 10 adults
	100%
	

	
	
	
	
	
	Ephestia kuehniella, 10 larvae
	100%
	

	
	
	
	
	
	Lasioderma serricorne,  mixed population of larvae and 

adults
	alive

100%
	

	
	
	
	
	
	Musca domestica, 10 adults
	100%
	

	
	
	
	
	
	Plodia interpunctella, 10 adults
	100%
	

	
	
	
	
	
	Tineola bisselliella, 10 adults
	100%
	

	
	
	
	
	
	Tribolium castaneum
	100%
	

	
	
	
	
	
	Vespula germanica, 10 individuals
	Not stated
	

	
	
	
	
	
	Pholcus phalangioides, 10 individuals
	100%
	


	Tab. 2.2.5.5-2  Experimental data on the efficacy of the biocidal product against target organism(s) - 1/5

Exposure time :24 hours- 

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism(s)
	Test results: effects

%Affected (± SE) [% KD + % Dead]
	Reference

	Killing
	Flying and crawling insects including stored product pests, ticks in public buildings
	Permethrin 13.5%
	Simulated use trial: treatment in large room testing
	- Dose: 1 tin of 3.5 g / 8 m3 = 0.4375 g/m3
- 3 replicates

- 1 untreated controls 

- Initial density: XX insects per species per test room (8 containers, 5 insects / container)

- Assessment intervals: 25 h
	German cockroaches (Blattella germanica)
	100% (± 0) [47.5% KD + 52.5% dead]
	Gibson (2016a), 

15/333

	
	
	
	
	
	Rust-red flour beetles (Tribolium castaneum)
	100% (± 0) [35.0% KD + 65.0% dead]
	

	
	
	
	
	
	Lesser grain borers (Rhyzopertha dominica)
	100% (± 0) [16.7% KD + 83.3% dead]
	

	
	
	
	
	
	Grain weevils (Sitophilus granarius)
	100% (± 0) [26.70% KD + 73.3% dead]
	

	
	
	
	
	
	Black ants (Lasius niger)
	100% (± 0) [5.0% KD + 95.0% dead]
	

	
	
	
	
	
	Oriental cockroaches (Blatta orientalis) – 4th instar nymphs
	100% (± 0) [95.8% KD + 4.2% dead]
	

	
	
	
	
	
	Oriental cockroaches (Blatta orientalis)
	92.5% (±1.4) [95.8% KD + 4.2% dead]
	

	
	
	
	
	
	American cockroaches (Periplaneta americana)
	100% (± 0) [84.2% KD + 15.8% dead]
	

	
	
	
	
	
	Dog Ticks (Rhipicephalus sanguineus)
	100% (± 0) [35.0% KD + 65.0% dead]
	


	Tab. 2.2.5.5-2  Experimental data on the efficacy of the biocidal product against target organism(s) - 2/5

Exposure time :24 hours 

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism(s)
	Test results: effects

%Affected (± SE) [% KD + % Dead]
	Reference

	Killing
	Flying and crawling insects including stored product pests, ticks in public buildings
	Permethrin 13.5%
	Simulated use trial: treatment in large room testing
	-Dose: 1 tin of 3.5 g / 30 m3 = 0.1166 g/m3
- 3 replicates

- 1 untreated controls 

- Initial density: XX insects per species per test room (8 containers, 5 insects/container)

-Assessment intervals: 25 h
	Cat fleas (Ctenocephalides felis)
	100% (± 0) [28.3% KD + 71.7% dead]
	Gibson (2016a), 15/333

	
	
	
	
	
	Mill Moth (Ephestia kuehniella)
	100% (± 0) [11.7% KD + 88.3% dead]
	

	
	
	
	
	
	Indian meal moth (Plodia interpunctella)
	100% (± 0) [15.9% KD + 94.1% dead]
	

	
	
	
	
	
	Cigarette beetle (Lasioderma serricorne)
	97.5% (± 0) [30.8% KD + 69.2% dead]
	


	Tab. 2.2.5.5-2  Experimental data on the efficacy of the biocidal product against target organism(s) - 3/5

Exposure time :24 hours 

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism(s)
	Test results: effects

%Affected (± SE) [% KD + % Dead]
	Reference

	Killing
	Flying insects in public buildings
	Permethrin 13.5%
	Simulated use trial: treatment in large room testing
	- Dose: 1 tin of 3.5 g / 110 m3 = 0.0318 g/m3
- 3 replicates

- 1 untreated controls 

- Initial density: XX insects per species per test room (8 containers, 5 insects/ container)

-Assessment intervals: 25 h
	Mosquitoes (Culex pipiens)
	100% (± 0) [14.2% KD + 95.8% dead]
	Gibson (2016a),

15/333

	
	
	
	
	
	Houseflies (Musca domestica)
	100% (± 0) [37.5% KD + 62.5% dead]
	

	
	
	
	
	
	Blowflies (Calliphora vomitoria)
	100% (± 0) [23.3% KD + 76.7% dead]
	


	Tab. 2.2.5.5-2  Experimental data on the efficacy of the biocidal product against target organism(s) - 4/5

Exposure time :24 hours 

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism(s)
	Test results: effects

%Affected (± SE) [% KD + % Dead]
	Reference

	Killing
	Flying and crawling insects including stored product pests, and ticks in industrial buildings
	Permethrin 13.5%
	Simulated use trial: treatment in large room testing
	- Dose: 1 tin of 60 g / 120 m3 = 0.5 g/m3
- 3 replicates

- 1 untreated controls 

- Initial density: XX insects per species per test room (8 containers, 5 insects/container)

- Assessment intervals: 25 h
	German cockroaches (Blattella germanica)
	100% (± 0) [55.8% KD + 44.2% dead]
	Gibson (2016a),

15/333

	
	
	
	
	
	Rust-red flour beetles (Tribolium castaneum)
	100% (± 0) [15.8% KD + 84.2% dead]
	

	
	
	
	
	
	Lesser grain borers (Rhyzopertha dominica)
	100% (± 0) [9.2% KD + 90.8% dead]
	

	
	
	
	
	
	Grain weevils (Sitophilus granarius)
	100% (± 0) [7.5% KD + 92.5% dead]
	

	
	
	
	
	
	Black ants (Lasius niger)
	100% (± 0) [0.8% KD + 99.2% dead]
	

	
	
	
	
	
	Oriental cockroaches (Blatta orientalis) – 4th instar nymphs
	100% (± 0) [98.3% KD + 1.7% dead]
	

	
	
	
	
	
	Oriental cockroaches (Blatta orientalis)
	91.7% (± 0) [100% KD + 0% dead]
	

	
	
	
	
	
	American cockroaches (Periplaneta americana)
	100% (± 0) [85.8% KD + 14.2% dead]
	

	
	
	
	
	
	Dog Ticks (Rhipicephalus sanguineus)
	100% (± 0) [33.3% KD + 66.7% dead]
	


	Tab. 2.2.5.5-2  Experimental data on the efficacy of the biocidal product against target organism(s) - 5/5

Exposure time :24 hours 

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism(s)
	Test results: effects

%Affected (± SE) [% KD + % Dead]
	Reference

	Killing 
	Flying and crawling insects including stored product pests, mites and ticks in industrial buildings
	Permethrin 13.5%
	Simulated use trial: treatment in large room testing
	- Dose: 1 tin of 60 g / 480 m3 = 0.1250 g/m3
- 3 replicates

- 1 untreated controls 

- Initial density: XX insects per species per test room (8 containers, 5 insects/ container)

- Assessment intervals: 25h
	Cat fleas (Ctenocephalides felis)
	96.7% (± 3.3) [4.1% KD + 95.9% dead]
	Gibson (2016a), 15/333

	
	
	
	
	
	Mill Moth (Ephestia kuehniella)
	99.2% (± 0.8) [11.7% KD + 88.3% dead]
	

	
	
	
	
	
	Cigarette beetle (Lasioderma serricorne)
	85.8% (± 11.8) [11.7% KD + 88.3% dead]
	


	Tab. 2.2.5.5-3  Experimental data on the efficacy of the biocidal product against target organism(s) - 1/1

Exposure time :4 hours 

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism (s)
	Test results: effects % Affected 
(± SE) [% KD + % Dead]
	Reference

	
	
	
	
	
	
	4 h
	48h
	96h
	

	Killing 
	Flying insects in industrial buildings
	Permethrin 13.5%
	Simulated use trial: treatment in large room testing
	
	
	
	
	
	Gibson (2016a),

15/333

	
	
	
	
	- Dose: 1 tin of 60 g / 480 m3 = 0.1250 g/m3
- 3 replicates

- 1 untreated controls 

- Initial density:XX insects per species per test room (8 containers, 5 insects/container)

- Assessment intervals: 4 h
	Indian meal moth (Plodia interpunctella)
	100% (± 0)
[100% KD + 0% dead]
	99.6% 

(± 0.4)
[0% KD + 100% dead]
	100% 

(± 0) 

[0% KD + 100% dead]
	

	
	
	
	
	- Dose: 1 tin of 60 g / 1900 m3 = 0.0316 g/m3
- 3 replicates

- 1 untreated controls 

- Initial density: XX insects per species per test room (8 containers, 5 insects/container with the exception of wasps which were placed isolated)

- Assessment interval: 4h
	Mosquitoes (Culex pipiens)
	85.8%

(± 0.8) 

[56.7% KD + 43.3% dead]
	96.7%

(± 1.7) 

[0% KD + 100% dead]
	100%

(± 0) 

[0% KD + 100% dead]
	

	
	
	
	
	
	Houseflies (Musca domestica)
	98.3%

(± 1.7)
[50.8% KD + 49.2% dead]
	97.5%

(± 1.4)
[0.8% KD + 99.2% dead]
	100%

(± 0) 

[0% KD + 100% dead]
	

	
	
	
	
	
	Blowflies (Calliphora vomitoria)
	95.0%

(± 2.5) 

75.8% KD + 24.2% dead]
	97.5%

(± 1.4) 

[1.7% KD + 98.3% dead]
	99.2%

(± 0.8) 

[0% KD + 100% dead]
	


	Tab. 2.2.5.5-4  Experimental data on the efficacy of the biocidal product against target organism(s) - 1/1

Exposure time :24 hours 

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism(s)
	Test results: effects

%Affected (± SE) [% KD + % Dead]
	Reference

	Killing 
	Crawling insects in industrial buildings
	Permethrin 13.5%
	Simulated use trial: treatment in large room testing
	- Dose: 1 tin of 60 g / 120 m3 = 0.5 g/m3
- 3 replicates

- 3 untreated controls 

- Initial density:XXx insects per species per test room (8 containers, 5 insects/ container)

- exposure time: 24h
	German cockroaches (Blattella germanica), adults, mixed sex and age
	100% (± 0)
[36.7% KD + 63.3% dead]
	Gibson (2016b),

15/270

	
	
	
	
	
	Black ants (Lasius niger), adults, mixed sex and age
	100% (± 0)
[0% KD + 100% dead]
	

	
	
	
	
	- Dose: 1 tin of 60 g / 480 m3 = 0.125 g/m3
- 3 replicates

- 3 untreated controls 

- Initial density: XXX insects per species per test room (8 containers, 5 insects/ container)

- exposure time: 24h
	Cat fleas (Ctenocephalides felis), adults, mixed sex and age
	100% (± 0)
[17.5% KD + 82.5% dead]
	


	Tab. 2.2.5.5-5  Experimental data on the efficacy of the biocidal product against target organism(s) - 1/1

Exposure time: 4 hours 

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism(s)
	Test results: effects

%Affected (± SE) [% KD + % Dead]
	Reference

	Killing 
	Crawling insects, indoors 
	Permethrin 13.5%
	Simulated use trial: treatment in large room testing
	- Dose: 1 tin of 3.5 g / 8 m3 = 0.4375 g/m3
- 3 replicates

- 3 untreated controls 

- Initial density: 30 insects per species per test room (3 containers, 10 insects/ container)

- exposure time: 4h
	German cockroaches (Blattella germanica), adults
	24h after exposure:

95.5% (± 0) [3.3% KD + 92.2% dead]

48h after exposure:

95.5% (± 0) [0% KD + 100% dead of the affected]

72h after exposure: 95.5% (± 0) [0% KD + 100% dead of the affected]
	Drago (2016),

BLEPIR310815 - 09

	
	
	
	
	
	American cockroaches (Periplaneta americana), adults
	24h after exposure:

100% (± 0) [47.8% KD + 52.2% dead]

48h after exposure:

100% (± 0) [23.3% KD + 76.7% dead]

72h after exposure: 100% (± 0) [0% KD + 100% dead]
	

	
	
	
	
	
	Black ants (Lasius niger), adults
	24h after exposure:

100% (± 0)
[0% KD + 100% dead]
	


	Tab. 2.2.5.5-6  Experimental data on the efficacy of the biocidal product against target organism(s) - 1/1

Exposure time: 4 hours 

	Function
	Field of use envisaged
	Test substance
	Test method
	Test system / concentrations applied / exposure time
	Test organism(s)
	Test results: % population reduction or % flushing effect, % affected [% moribund + % dead]
	Reference

	Population reduction
	Crawling insects, indoors 
	Permethrin 13.5%
	Field trial: XXXXXXXXXX
	- Dose: 1 tin of 15 g/32 m3 

= 0.46g product/m³,

 => 0.062 g a.s./m³

- 3 replicates

- 1 untreated control 

- XXXXX
- exposure time: 4h
	Oriental cockroaches (Blatta orientalis)
	Population reduction:

24h after exposure: 22.36%

48h after exposure: 93.01%
	XXX (2017b),

ACT SOP21 071 7 - 01

	
	
	
	
	
	German cockroaches (Blattella germanica)
	Population reduction:

24h after exposure: 84.9%

48h after exposure: 91.02%
	

	Flushing effect
	Crawling insects, indoors 
	Permethrin 13.5%
	Simulated use trial: XXXXXX
	- Dose: 1 tin of 3.5 g/8 m3 

= 0.44g product/m³,

 => 0.059 g a.s./m³

- 3 replicates

- 3 untreated controls 

- Initial density: 30 insects per species per replicate 

- exposure time: 4h
	American cockroaches (Periplaneta americana), adults
	Flushing effect:96.67% (4h)

XXXXX
	XXX (2017c),

ACT SOP21 071 7 

	
	
	
	
	
	German cockroaches (Blattella germanica), adults
	Flushing effect: 83.33% (4h)

XXXXX
	


	Conclusion on the efficacy of the product

	To support the label claims of Permethrin Smoke Generator, the applicant submitted six efficacy studies which are sufficient to prove efficacy of the product to control indoors various flying and crawling insects including pests of stored products, for non-professional or professional use.

The target species of Permethrin Smoke Generator with an exposure time of 4 hours are adults of houseflies (Musca domestica), blowflies (Calliphora vomitoria), German cockroaches (Blattella germanica), oriental cockroaches (Blatta orientalis), American cockroaches (Periplaneta americana) and for non-professional users against black ants (Lasius niger). With an exposure time of 24 hours the product is also effective against mosquitoes (Culex pipiens), cat fleas (Ctenocephalides felis), and adults of stored product pests such as the mill moth (Ephestia kuehniella), Indian meal moth (Plodia interpunctella), cigarette beetle (Lasioderma serricone) and for non-professional users against lesser grain borers (Rhyzopertha dominica) and grain weevils (Sitophilus granarius).



2.2.5.6 Occurrence of resistance and resistance management

Based on the submitted studies no significant resistance against Permethrin Smoke Generator has been reported. However, resistance has been reported for the use of Permethrin as a general insecticide in a wide variety of insects, especially in agricultural pests. The level of resistance is less than tenfold in some of the species but high levels of resistance have been observed for example in cockroaches (CAR, 2014). Low level of selection pressure from the proposed uses is anticipated due to the application method (treatment of the whole sealed room rather than a spot treatment, avoiding insects to get used to it or escape from it). Because, resistance is well known to be a potential problem, strategies to avoid resistance are normal practice and general principles for delaying resistance appearance are recommended. These recommendations include: 
General advice is provided by IRAC (Anon, 1987).

The principles of strategies for managing the development of resistance are similar for permethrin as they are for other synthetic pyrethroids;

• Adopt integrated pest management methods. Where pos-sible, application treatments should be recommended to be combined with non-chemical measures, physical control methods and other public health measures, taking into ac-count local specificities (target species, conditions of use, etc.).

• Take into account the life cycle and characteristics of target insects to adapt treatments. In particular, target the most susceptible stage of the pest’s life cycle.

• Where an extended period of control is required, treat-ments should be alternated with products with different modes of action.

• Products should be used in accordance with label recom-mendations. Always read the label or leaflet before use and follow all the instructions provided.

• The product should not be used in regions where it is known that resistance to the active substance has devel-oped.

• In cases where it is demonstrated that application rates, correctly applied, fail to give the expected level of control, use of any product containing the same class of chemistry should cease.

• The users should inform if the treatment is ineffective and report straightaway to the authorization holder.

• Levels of effectiveness should be monitored, and instances of reduced effectiveness should be investigated for possible evidence of resistance, noting that sanitary conditions and proximity of untreated refuges can contribute to the risk of reinfestation.

2.2.5.7 Known limitations

No any known limitations on efficacy or unintended side effects has been reported so far.
Nevertheless, at certain dosage, Permethrin may exhibit a mild contact repellent effect (hot-foot effect), which is considered as a side effect since it could lead to a delay in the killing effect. This effect is not expected to affect the performance of the Permethrin Smoke Generator since its use is confined to empty and well-sealed rooms avoiding pests to escape before they die.
2.2.5.8 Evaluation of the label claims

Permethrin Smoke Generator is intended as insecticide smoke agent for indoor disinfestation from various flying and crawling insects including pests of stored products, for non-professional or professional use.

The product is a ready-to-use smoke generator, which acts by direct contact and will be used by means of direct application on empty and well-sealed rooms. The product shall be used once for a minimum of 4 hours, after which the area has to be ventilated. Permethrin Smoke Generator contains 135 g Permethrin / kg (or 13.5% Permethrin) and different ready-to-use packages (3.5 g, 15 g, 30 g and 60 g tins) are available for different combinations of target species and room volume to be treated. A dose of 0.032 g Permethrin Smoke Generator /m3 is intended for flies and mosquioes, a dose of 0.44-0.5 g Permethrin Smoke Generator /m3 is intended for cockroaches and ants and finally a dose of 0.12 g Permethrin Smoke Generator /m3 is intended for other type of pests such as cat fleas, moths (Ephestia kuehniella and Plodia interpunctella) or stored product pests such as the cigarette beetle.
Simulated use tests using a large room testing have been conducted with all the pest species claimed to assess the efficacy of Permethrin Smoke Generator.

According to the methodology implemented in the submitted studies the product had been placed on the floor in the middle the test chamber and the test organisms were put into cages placed in each corner of the test chamber; four on the floor and four hung from the ceiling) representing the worst-case scenario as the a.i. has to disperse throughout the test room in much more distance in order to have the desired insecticidal effect on the insects which were placed in cages to the farthest corners of the room.

The applied dose (a.i. per m3) remained the same in the most of the cases for all room sizes used in simulated use tests.

A field trial on cockroaches were also performed to support professional use claim. Flushing effect was tested in an additional trial for sheldered insects. According to TNsG on Product Evaluation, Appendices to Chapter 7, Efficacy, PT 18/19 (CA-Dec12-Doc.6.2.a – Final, Guidance to replace part of Appendices to chapter 7 (page 187 to 200)) the testing on two different species of cockroaches plus an ant species allow for a general claim on crawling insects. 

Specific claim on the following targets is supported: German cockroaches (Blattella germanica), black ants (Lasius niger), oriental cockroaches (Blatta orientalis), American cockroaches (Periplaneta americana), mill moth (Ephestia kuehniella), Indian meal moth (Plodia interpunctella), mosquitoes (Culex pipiens), houseflies (Musca domestica), blowflies (Calliphora vomitoria) and the cigarette beetle (Lasioderma serricorne).

Results from trials with 2h exposure time (Lozzia's study) are considered as preliminary against several target species and are summarized in Table 2.2.5.5-1. These trials show a dose response effect and the minimum effective dosages were further investigated in new tests, which are presented below.
Results from four separate trials studying the effect of the product after 4h exposure time are presented in Tables 2.2.5.5-3, 2.2.5.5-5 and 2.2.5.5-6. The results data for flies and mosquitoes (Table 2.2.5.5-3) are summarised as follows: Culex spp. 85.8% knocked down and dead after 4h, 96.7% mortality after 48h and 100% mortality after 72h. Musca domestica resulted >90% mortality at all times, C. vomitoria >90% after 48h and Plodia interpunctella 100% knock down after 4h and 99.6% mortality after 48h.

At the study by Gibson 2016a the percentage of affected (knocked down and dead) of Calliphora vomitoria at 4 hours was 95.0 % (± 2.5) following exposure to the permethrin smoke generator, and mortality (percentage dead) at 48 and 96 hours were 97.5% (± 1.4) and 99.2% (± 0.8) respectively. The untreated control data (percentage means ± standard errors) were 0% (± 0), 10.8% (± 4.2) and 16.7% (± 3.6) respectively. Hence, we consider the submitted studies are robust enough to support efficacy against Calliphora vomitoria with a time delay and for that reason the phrase “The population reduction against Calliphora vomitoria may be achieved with a time-delay of 48 hours after application” has been added in the SPC.

The results for crawling insects (Table 2.2.5.5-5) are summarised as follows: German cockroaches (Blattella germanica) showed 96.67% mortality after 48h (96.67% moribund and dead already after 24h), American cockroaches (Periplaneta americana) showed 100% mortality after 48h (100% moribund and dead after 24h), black ants (Lasius niger) showed 100% mortality after 24h.

Table 2.2.5.5-6 on cockroaches with 4h exposure time consists of a field trial XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxx evaluating population reduction by census trapping with results of 93% reduction for Blatta orientalis and 91% for Blattella germanica both after 48h. The second trial in this table is a simulated use trial which was conducted to substantiate the flushing effect. 4h after lighting the test product, 97% of Periplaneta americana and 86% of Blattella germanica were flushed XXXXXXXX.
Although some of the mortality data against cockroaches are lower than those required by the guidance, at 24 hours after exposure, there are submitted studies (study by Gibson 2016 after 4 hours exposure, study XXXX 2016 and study by XXXX 2017c) where the final mortality after 48 or 72 hours increased significantly, indicating that in fact the majority or the total of the knocked down insects never recover. Specifically, at the study by XXX (2016), following 4 hours exposure to the permethrin smoke generator, the final mortality (dead insects) of Periplaneta americana and Blattella germanica observed at 72 hours after exposure was 100%. Moreover, at the study carried out under field conditions by XXX (2017b), the population reduction observed at 72 hours after exposure was 93.01% for Blatta orientalis and 91.02% for Blattella germanica. Hence, we consider the submitted studies are robust enough to support efficacy against cockroaches with a time delay and for that reason the phrase “The maximum population reduction may be achieved with a time-delay of 48 hours after application” has been added in the field of the application rates against cockroaches in the SPC.
Results for a number of arthropod species with 24h exposure time are summarised in Table 2.2.5.5-2. In the sheets 1/5 to 3/5 of Table 2.2.5.5-2 the results of trials with the packaging size of 3.5 g are summarised and in the sheets 4/5 and 5/5 the results for the packaging size of 60 g are presented.

Efficacy of both packaging sizes were tested in three different use trials. The tin of 3.5 g was tested in a 8 m³, 110 m³ and 30 m³ test rooms for crawling insects, ticks and mites, flying insects and other insects (fleas, moths and tobacco beetles), respectively. The tin of 60 g was tested in a 120 m³ and 480 m³ test rooms for crawling insects and other insects such as fleas, moths and tobacco beetles, respectively. The intended uses of further tin sizes (15 g and 30 g) are covered by the available trials. Efficacy assessments of the different treatments are done for knock down and mortality after 24 hours of incubation with the product followed by 1 hour of room ventilation. Affected (knocked down and dead) of 100% is achieved for rust-red flour beetles (Tribolium castaneum) [84.5% mortality for the packaging size of 60 g], lesser grain borers (Rhyzopertha dominica) [90.5% mortality for the packaging size of 60 g], grain weevils (Sitophilus granarius) [92.5% mortality for the packaging size of 60 g], black ants (Lasius niger) [>95% mortality], and mill moth (Ephestia kuehniella) [88.3% mortality], indian meal moth (Plodia interpunctella) [94.1% mortality], mosquitoes (Culex pipiens) [95.8% mortality] for the packaging size of 3.5 g. Mortality greater than 90% is achieved for the cigarette beetle (Lasioderma serricorne, 1 out of two trials only).
The mortality results of the simulated use trials against food beetles are lower than the required by TNsG for professional uses and for that reason the relevant target organisms (Tribolium castaneum, Rhyzopertha dominica and Sitophilus granaries) were not included in the authorized uses. Efficacy against the flour beetle (Tribolium castaneum) is not either supported by the efficacy studies for non-professional uses. However, the use against Rhyzopertha dominica and Sitophilus granaries for non-professional users can be sufficiently supported as according the norms and criteria of the guidance (TNsG 2018, Vol II, Parts B/C, chapter 5.6.4.12.3.1) for “consumer products: in simulated use test: >90% knockdown and >70% mortality after 24 hours would be sufficient”. At the study by Gibson (2016a), following 24 hours exposure to the permethrin smoke generator, the final mortality (dead insects) of Rhyzopertha dominica and Sitophilus granaries was > 70% in both cases.

Regarding ticks, the species used in the tests were Rhipicephalus sanguineus and the suggested by the Guidance the Ixodes Ricinus. Moreover, the mortality results of the trials against R. sanguineus do not meet the minimum requirements of effectiveness by the Guidance and for that reason ticks are not included in the authorised uses of Permethrin Smoke generator.
Further data for 24h exposure time are summarised in Table 2.2.5.5-4 from a separate trial with German cockroaches, black garden ants (both at 0.5 g/m³) and add to the overall good results of 100% affected (knocked down and dead) after 25h (mortality 100% after 24 hours for garden ants and 82.5% for cat fleas).
The use of Permethrin Smoke Generator against cat fleas Ctenocephalides felis at the lower application dose 0.1167 g/m3 is not sufficiently demonstrated by the submitted studies and for that reason the application rate of one tin of 3.5 g up to a room size of 30 m3 has not been included in the authorized uses. However, the higher dose (0.125 g/m3), when tested in the study by Gibson (2016a) showed significant efficacy (> 90% mortality) and thus the use against C. felis at 0.125 g/m3 were included in the authorised uses.

Based on the results of the trials it can be concluded that Permethrin Smoke Generator has a good knock down and killing effect for a number of adults of flying insects, crawling insects and other arthropods. The tested species German cockroaches (Blattella germanica), oriental cockroaches (Blatta orientalis), American cockroaches (Periplaneta americana) and black ants (Lasius niger) allow for a general claim on crawling insects for non-professional users. Due to the lack of field studies against ants the relevant claim for professional users is not supported.
Specific claim on the following targets with an exposure time of 4 hours is supported against adults of houseflies (Musca domestica), blowflies (Calliphora vomitoria), German cockroaches (Blattella germanica), oriental cockroaches (Blatta orientalis), American cockroaches (Periplaneta americana) and for non-professional users against black ants (Lasius niger). The efficacy of Permethrin Smoke Generator is also supported against mosquitoes (Culex pipiens), cat fleas (Ctenocephalides felis), and adults of stored product pests such as the mill moth (Ephestia kuehniella), Indian meal moth (Plodia interpunctella), cigarette beetle (Lasioderma serricone) and for non-professional users against lesser grain borers (Rhyzopertha dominica) and grain weevils (Sitophilus granarius) with an exposure time of 24 hours.
2.2.5.9 Relevant information if the product is intended to be authorised for use with other biocidal product(s)

Permethrin Smoke Generator is not intended to use in combination with any other biocidal product.

2.2.6 Risk assessment for human health

The biocidal product Permethrin Smoke generator was not evaluated as a representative product during evaluation of the active substance. All data presented here are data on a new product. No new data on the active substance are included.
2.2.6.1 Assessment of effects on Human Health 
The product Permethrin Smoke Generator is intended to be used indoors by professionals and non- professionals for general disinfestations. The insecticidal smoke will control insects present at the time of treatment by direct contact action.

Permethrin Smoke generator is not acutely toxic by the oral, inhalation and dermal route and it is not irritating to skin and eyes. However, it  is classified as Skin Sensitizer 1B, due to the sensitizing potential of Permethrin.
Skin corrosion and irritation

	Conclusion used in Risk Assessment – Skin corrosion and irritation

	Value/conclusion
	Not irritating

	Justification for the value/conclusion
	No data for Permethrin Smoke Generator is provided. The classification of the product was conducted using endpoints included in the Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other components of the product. Neither Permethrin nor any coformulant are classified for skin irritation. As a consequence, no classification for skin irritation is triggered for Permethrin Smoke Generator, according to Regulation (EC) No. 1272/2008.

	Classification of the product according to CLP and DSD
	Not classified


	Data waiving

	Information requirement
	IUCLID 8.1 – skin irritation/corrosion
Testing on the product does not need to be conducted if there are valid data available on each of the components in the mixture sufficient to allow classification of the mixture according to the rules laid down in Directive 1999/45/EC and Regulation (EC) No. 1272/2008 (CLP), and synergistic effects between any of the components are not expected.

	Justification
	No data for Permethrin Smoke Generator is provided. The classification of the product was conducted using endpoints included in the Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other components of the product. Neither Permethrin nor any coformulant are classified for skin irritation, hence the product is considered to be not irritating according to Regulation (EC) No. 1272/2008.


Eye irritation

	Conclusion used in Risk Assessment – Eye irritation 

	Value/conclusion
	Not irritating

	Justification for the value/conclusion
	No data for Permethrin Smoke Generator is provided. The classification of the product was conducted using endpoints included in the Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other components of the product. Neither Permethrin nor any coformulant show eye irritation effects, hence Permethrin Smoke Generator is not classified for eye irritation according to Regulation (EC) No. 1272/2008.

	Classification of the product according to CLP and DSD
	Not classified


	Data waiving

	Information requirement
	IUCLID Section 8.2. – Eye irritation

Testing on the product does not need to be conducted if there are valid data available on each of the components in the mixture sufficient to allow classification of the mixture according to the rules laid down in Directive 1999/45/EC and Regulation (EC) No. 1272/2008 (CLP), and synergistic effects between any of the components are not expected.

	Justification
	No data for Permethrin Smoke Generator is provided. The classification of the product was conducted using endpoints included in the Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other components of the product. Neither Permethrin nor any coformulant are classified for eye irritation, hence the product is considered to be not irritating according to Regulation (EC) No. 1272/2008.


Respiratory tract irritation 

	Conclusion used in the Risk Assessment – Respiratory tract irritation

	Value/conclusion
	Not applicable

	Justification for the conclusion
	Not applicable

	Classification of the product according to CLP and DSD
	Not applicable


	Data waiving

	Information requirement
	No data requirements according to both Annex II (a.s.) and Annex III (product) of Regulation (EU) No. 528/2012 (BPR).

	Justification
	No data requirements according to both Annex II (a.s.) and Annex III (product) of Regulation (EU) No. 528/2012 (BPR).


Skin sensitization

	Conclusion used in Risk Assessment – Skin sensitisation

	Value/conclusion
	Sensitizing to skin.

	Justification for the value/conclusion
	No data for Permethrin Smoke Generator is provided. The classification of the product was conducted using endpoints included in the Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other components of the product. According to Permethrin Assessment Report, the a.s is sensitizing to skin (Skin Sensitizer, Cat. 1B). As a consequence, according to Regulation (EC) No. 1272/2008 (CLP), Permethrin Smoke Generator is also classified as Skin Sensitizer, Cat. 1B.

	Classification of the product according to CLP and DSD
	Skin Sensitizer, Cat. 1B

H317: “May cause an allergic skin reaction”. 


	Data waiving

	Information requirement
	IUCLID 8.3 – Skin sensitisation
Justification_non submission skin sensitisation

	Justification
	The active substance Permethrin is classified to be a skin sensitizer (Category 1) in Guinea pigs according to Regulation (EC) No. 1272/2008. As the content of Permethrin exceeds the trigger value of 1% w/w, the product will require classification accordingly.


Respiratory sensitization (ADS)

	Conclusion used in Risk Assessment – Respiratory sensitisation

	Value/conclusion
	Not sensitising

	Justification for the value/conclusion
	No data for Permethrin Smoke Generator is provided. The classification of the product was conducted using endpoints included in the Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other components of the product. According to Assessment Report (PT18) on human data: Toxicological evaluations on Permethrin have previously been carried out by the World Health Organisation (1990) and the JMPR (1999). For both evaluations observational data in humans was submitted. In WHO trials in Nigeria, no adverse effects were observed following indoor use of Permethrin at a rate of 0.5 g/m3. In a separate study summarised in the JMPR toxicological evaluation (1999) 23 laboratory workers involved in field trials, formulation or general laboratory work with synthetic pyrethroids. (Cypermethrin, Permethrin, Fenvalerate and Fenpropathrin) were examined. No symptoms related to Permethrin were noted. All the workers were examined neurologically and no abnormal findings were recorded. Based on this data, Permethrin Smoke Generator is not respiratory sensitizer.

	Classification of the product according to CLP and DSD
	Not classified


	Data waiving

	Information requirement
	IUCLID Section 8.4. – Respiratory sensitisation
Testing on the product does not need to be conducted if there are valid data available on each of the components in the mixture sufficient to allow classification of the mixture according to the rules laid down in Directive 1999/45/EC and Regulation (EC) No. 1272/2008 (CLP), and synergistic effects between any of the components are not expected. 

	Justification
	No data for Permethrin Smoke Generator is provided. The classification of the product was conducted using endpoints included in Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other components of the product. Based on the available data for all ingredients, no evidence for respiratory sensitisation is available. Therefore, no classification of the product is considered to be required according to Regulation (EC) No. 1272/2008. Moreover, currently no testing methods or test guidelines are available. Hence, no further data are considered necessary.


Acute toxicity

Acute toxicity by oral route

	Value used in the Risk Assessment – Acute oral toxicity

	Value
	Oral ATEmix= 2540 mg/kg bw according to the Regulation (EC) No. 1272/2008.

	Justification for the selected value
	No data for Permethrin Smoke Generator is provided. The calculation method according to Regulation (EC) No. 1272/2008 is used in order to conclude on the hazard identification of the product. The classification of the product was conducted using endpoints included in Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other product ingredients. The active substance Permethrin as well as one co-formulant are classified for acute oral toxicity (Category 4), hence they are included in the calculation of the acute oral ATE (Acute Toxicity Estimate) of the product. The calculated oral ATE for Permethrin Smoke Generator is 2540 mg/kg bw and according to the rules laid down in Regulation (EC) No. 1272/2008 is above the trigger value of 2000 mg/kg bw, hence the product will not require classification.

	Classification of the product according to CLP and DSD
	Not classified.


	Data waiving

	Information requirement
	IUCLID 8.5.1 – Acute toxicity by the oral route

Testing on the product does not need to be conducted if there are valid data available on each of the components in the mixture sufficient to allow classification of the mixture according to the rules laid down in Directive 1999/45/EC and Regulation (EC) No. 1272/2008 (CLP), and synergistic effects between any of the components are not expected.

	Justification
	No data for Permethrin Smoke Generator is provided. The calculation method according to Regulation (EC) No. 1272/2008 is used in order to conclude on the hazard identification of the product. The classification of the product was conducted using endpoints included in Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other product ingredients. The active substance Permethrin as well as one co-formulant are classified for acute oral toxicity (Category 4). The calculated oral ATE for Permethrin Smoke Generator is 2540 mg/kg bw and according to the rules laid down in Regulation (EC) No. 1272/2008 is above the trigger value of 2000 mg/kg bw, hence the product will not require classification.


Acute toxicity by inhalation

	Value used in the Risk Assessment – Acute inhalation toxicity

	Value
	Inhalation ATEmix= 5.5 mg/L according to the Regulation (EC) No. 1272/2008.

	Justification for the selected value
	No data for Permethrin Smoke Generator is provided. The calculation method according to Regulation (EC) No. 1272/2008 is used in order to conclude on the hazard identification of the product. The classification of the product was conducted using endpoints included in Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other product ingredients. The active substance Permethrin as well as one co-formulant are classified for acute inhalation toxicity (Category 4), hence they are included in the calculation of the acute inhalation ATE (Acute Toxicity Estimate) of the product. The calculated inhalation ATE for Permethrin Smoke Generator is 5.5 mg/L and according to the rules laid down in Regulation (EC) No. 1272/2008 is above the trigger value of 5 mg/L, hence the product does not require classification.

	Classification of the product according to CLP and DSD
	Not classified


	Data waiving

	Information requirement
	IUCLID 8.5.2 – Acute toxicity by the inhalation route

Testing on the product does not need to be conducted if there are valid data available on each of the components in the mixture sufficient to allow classification of the mixture according to the rules laid down in Directive 1999/45/EC and Regulation (EC) No. 1272/2008 (CLP), and synergistic effects between any of the components are not expected.

	Justification
	No data for Permethrin Smoke Generator is provided. The calculation method according to Regulation (EC) No. 1272/2008 is used in order to conclude on the hazard identification of the product. The classification of the product was conducted using endpoints included in Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other product ingredients. The active substance Permethrin as well as one co-formulant are classified for acute inhalation toxicity (Category 4). The calculated inhalation ATE for Permethrin Smoke Generator is 5.5 mg/L and according to the rules laid down in Regulation (EC) No. 1272/2008 is above the trigger value of 5 mg/L, hence the product does not require classification.


Acute toxicity by dermal route

	Value used in the Risk Assessment – Acute dermal toxicity

	Value
	Permethrin acute dermal LD50> 2000 mg/kg bw

Dermal ATEmix > 2000 mg/kg bw according to the Regulation (EC) No. 1272/2008.

	Justification for the selected value
	No data for Permethrin Smoke Generator is provided. The calculation method according to Regulation (EC) No. 1272/2008 is used in order to conclude on the hazard identification of the product. The classification of the product was conducted using endpoints included in Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other product ingredients. Neither Permethrin nor any coformulant are classified for acute toxicity by dermal route. As a consequence, no classification for acute dermal toxicity is triggered for Permethrin Smoke Generator, according to Regulation (EC) No. 1272/2008.

	Classification of the product according to CLP and DSD
	Not classified


	Data waiving

	Information requirement
	IUCLID 8.5.3 – Acute toxicity by the dermal route

Testing on the product does not need to be conducted if there are valid data available on each of the components in the mixture sufficient to allow classification of the mixture according to the rules laid down in Directive 1999/45/EC and Regulation (EC) No. 1272/2008 (CLP), and synergistic effects between any of the components are not expected.

	Justification
	No data for Permethrin Smoke Generator is provided. The classification of the product was conducted using endpoints included in Assessment Report (PT18) of Permethrin (Ireland, 2014) and the MSDS of the other product ingredients. Neither Permethrin nor any coformulant are classified for acute dermal toxicity, hence the product does not require classification according to Regulation (EC) No. 1272/2008.


Information on dermal absorption

	Value(s) used in the Risk Assessment – Dermal absorption

	Substance
	Permethrin
	Permethrin Smoke Generator

	Value(s)*
	3%
	75%

	Justification for the selected value(s)
	It is the relevant endpoint (dermal absorption) of Permethrin Assessment Report (Ireland, 2014).

	No data for Permethrin Smoke Generator is provided. The value of 3% for Permethrin derived from a study on human using permethrin in liquid formulation (solvent isopropanol). According to the BPR Guidance Vol III-Part B, liquids and substances in solution are absorbed more readily than dry particulates; as a consequence, the absorption of permethrin using Permethrin Smoke Generator is expected to be less than 3%. 

However, in the absence of relevant dermal absorption data with Permethrin Smoke Generator, the default value of 75% will be considered in the risk assessment as a worst case assumption, according to the respective EFSA Guidance on Dermal Absorption (EFSA Journal 2012;10(4):2665).


Available toxicological data relating to non active substance(s) (i.e. substance(s) of concern)
See Confidential Annex

Available toxicological data relating to a mixture 

See Confidential Annex
Other: Available data of residues in food and feeding stuff 
The intended uses of Permethrin Smoke Generator may lead to residues in food when food is stored in storehouses after they have been treated with Permethrin Smoke Generator following the instructions. Calculations are submitted to estimate the transfer of the biocide into food and feeding stuff. Residues are found to be <10% of AEL chronic and AEL acute after chronic and acute exposure. No study is required.
2.2.6.2 Exposure assessment

Identification of main paths of human exposure towards active substance(s) and substances of concern from its use in biocidal product

	Summary table: relevant paths of human exposure

	Exposure path
	Primary (direct) exposure 
	Secondary (indirect) exposure 

	
	Industrial use*
	Professional & non-professional use
	Industrial use*
	Professional & non-professional use
	General public
	Via food

	Inhalation
	n.a.
	yes
	n.a.
	no
	yes**
	no

	Dermal
	n.a.
	yes
	n.a.
	no
	yes
	no

	Oral
	n.a.
	no
	n.a.
	no
	yes***
	yes


* Industrial use (manufacture of active substance and formulation) is not covered by the BPR.
** Inhalation exposure is negligible for the general public in view of vapour pressure 2.16 × 10-6 Pa at 20°C.
*** Oral exposure is due to hand-to-mouth transfer for infants and toddlers.

Permethrin Smoke Generator is a ready-to-use insecticidal smoke generator, therefore a loading task is not performed. Regarding the packaging, the product is covered with a cardboard with aluminium, that must be removed before using the product. During the lighting of the smoke generator, the operator does not come in contact with the product, hence there is no dermal exposure during the application. Primary exposure is expected only at re-entry for ventilation following application and is derived via inhalation and dermal route. Secondary exposure towards Permethrin is considered to be relevant to the general public and is derived via inhalation, dermal and oral route (hand-to-mouth transfer for infants and toddlers).
List of scenarios
	Summary table: scenarios

	Scenario number
	Scenario

(e.g. mixing/ loading)
	Primary or secondary exposure 

Description of scenario
	Exposed group

(e.g. professionals, non-professionals, bystanders)

	1.
	re-entry after application
	The ready-to-use smoke generator is designated to be used in domestic areas. Permethrin Smoke Generator will burn for 15-40 seconds after lightning, generating smoke and releasing the active substance in to the room atmosphere. Directly after ignition, the room will be left for four or twenty four hours after application. Therefore, primary exposure is expected only at re-entry for ventilation following application. 
	Professional users

	2.
	re-entry after application
	The ready-to-use smoke generator is designated to be used in domestic areas. Permethrin Smoke Generator will burn for 15-40 seconds after lightning, generating smoke and releasing the active substance in to the room atmosphere. Directly after ignition, the room will be left for four or twenty four hours after application. Therefore, primary exposure is expected only at re-entry for ventilation following application.
	Non-professional users 

	3.
	Infant/toddler/child crawling on floor/ playing or adults working around treated surfaces
	Secondary exposure occurs to infants, toddlers and children crawling on the floor/playing or adults working around treated surfaces, following non-professional application of Permethrin Smoke Generator.
	Bystanders:   Infants, toddlers, children, adults

	4.
	toddler
	Secondary exposure via food (warehouse, storage)
	Consumer

	5.
	toddler
	Secondary exposure via food (domestic areas, food handling areas)
	Consumer


Industrial exposure

Due to the low vapour pressure of the active ingredient and the production process according to most recent legislation for dangerous substances, occupational inhalation exposure is negligible.

Direct dermal contact with Permethrin is not foreseen. However, incidental contact is possible during maintenance work within the production process.

Given that the modelling of exposure and subsequent risk assessment during production and formulation of active ingredients and the formulation of smoke generators is addressed under other EU legislation (e.g. Directive 98/24/EC) and not repeated under Directive 98/8/EC, as agreed on Technical Meeting TM I 2006 and subsequently under Regulation (EU) no. 528/2012, such exposure is not considered further.

Moreover, as the biocidal product is produced in automated production systems according to the most recent European standards for dangerous substances, exposure of workers during production is considered to be not relevant.

Since all workers are equipped with appropriate protective gloves and coveralls, occupational exposure from production is considered to be not relevant.
Professional exposure 

Scenario [1]

	Description of Scenario [1]

	Model used:

Settlement of aerosols (vacated space – fumigation with biocide smoke)

The deposit from a given airborne aerosol concentration can be calculated:

mg/m2 = 0.073 × mg/m3


	Parameters
	Value

	concentration of product at re-entry 10
	15 mg product/m³

	concentration of Permethrin in product
	13.5%

	concentration of Potassium chlorate in product
	13.5%

	concentration of Talc in product
	53%

	application rate
	500 mg product/m³

	body weight 

	60 kg

	breathing rate 11
	1.25 m³/h = 0.0208 m3/min

	transferable residues

	30%

	skin surface area 11
	410 cm² = 0.041 m²

	dermal absorption 

	75%

	inhalation absorption 

	100%

	exposure time 

	60 min

	gloves (10% penetration)
	10%

	Respiratory protective equipment (10% penetration)
	10%


Calculations for Scenario [1]

	
	Summary table: estimated exposure from professional uses

	Exposure scenario
	Tier/PPE
	Substance
	Estimated inhalation uptake
(mg/kg bw/d)
	Estimated dermal uptake
(mg/kg bw/d)
	Estimated oral uptake
(mg/kg bw/d)
	Estimated total uptake
(mg/kg bw/d)

	Scenario [1]
	I 

no gloves,
RPE
	Permethrin
	0.0042 
	0.00076 
	n.a.
	0.00496

	
	
	Potassium chlorate
	0.0042
	0.00076
	n.a.
	0.00496

	
	
	Talc
	0.0166
	0.00297
	n.a.
	0.01957

	Scenario [1]
	II

gloves, RPE
	Permethrin
	0.0042
	0.000076 
	n.a.
	0.00428

	
	
	Potassium chlorate
	0.0042
	0.000076
	n.a.
	0.00428

	
	
	Talc
	0.0166
	0.000297
	n.a.
	0.0169


Further information and considerations on scenario [1]

In view of the sensitising properties of Permethrin and subsequently the Permethrin Smoke Generator, gloves are recommended which would reduce dermal exposure by a factor of 10. 
For details on calculations please refer to Annnex 3.2

Non-professional exposure

Scenario [2]

	Description of Scenario [2]

	Model used:

Settlement of aerosols (vacated space – fumigation with biocide smoke)

The deposit from a given airborne aerosol concentration can be calculated 
mg/m2 = 0.073 × mg/m3


	Parameters
	Value

	concentration at re-entry 16
	15 mg product/m³

	concentration permethrin in product
	13.5%

	application rate
	500 mg product/m³

	body weight 

	60 kg

	breathing rate 
	1.25 m³/h = 0.0208 m3/min

	transferable residues

	30%

	skin surface area 17
	410 cm² = 0.041 m²

	exposure time (assumption)
	10 min

	dermal absorption 

	75%

	inhalation absorption 
	100%


Calculations for Scenario [2]
	Summary table: estimated exposure from non-professional uses

	Exposure scenario
	Tier/PPE
	Estimated inhalation uptake
(mg/kg bw/d)
	Estimated dermal uptake
(mg/kg bw/d)
	Estimated oral uptake
(mg/kg bw/d)
	Estimated total uptake
(mg/kg bw/d)

	Scenario [2]
	I – no gloves, no RPE
	0.007 
	0.00076 
	n.a.
	0.0078


Further information and considerations on scenario [2]

For details on calculations please refer to Annnex 3.2

Exposure of the general public

Scenario [3]

	Description of Scenario [3]

	Secondary exposure occurs to infants, toddlers and children crawling on the floor/playing or adults working around treated surfaces, following non-professional application of Permethrin Smoke Generator.


	
	Parameters
	Value

	Tier 1 
	concentration at re-entry
	15 mg product/m³

	
	concentration permethrin in product
	13.5%

	
	application rate
	500 mg product/m³

	
	transferable residues

	30%

	
	exposure time (assumption)
	1 h

	
	dermal absorption

	75%

	
	oral absorption
	100% 

	Infant
	body weight 

	8 kg

	
	transfer coefficient 

	0.2 m²/h

	Toddler
	body weight 22
	10 kg

	
	transfer coefficient 23
	0.2 m²/h

	Child
	body weight 22
	23.9 kg

	
	transfer coefficient 23
	0.2 m²/h

	Adult 
	body weight 22
	60 kg

	
	transfer coefficient 23
	0.78 m²/h


Calculations for Scenario [3]
	Summary table: estimated exposure of the general public

	Exposure scenario
	Tier/PPE
	Estimated inhalation uptake
	Estimated dermal uptake
	Estimated oral uptake
	Estimated total uptake

	Scenario [3]
	
	mg/kg bw/d

	Infant
	I – no PPE
	negligible
	0.0277
	0.0037
	0.0314

	Toddler
	
	
	0.0222
	0.003
	0.0252

	Child
	
	
	0.0093
	-
	0.0093

	Adult
	
	
	0.0144
	-
	0.0144


Further information and considerations on scenario [3]

Secondary exposure for general public following professional use
Secondary exposure towards Permethrin after the professional application of Permethrin Smoke Generator was considered not to be relevant. The intended premises (e.g. warehouses, cellars, attics) are considered not to be entered by e.g. crawling children.
Secondary exposure for general public following non-professional use
Secondary exposure towards Permethrin after the non-professional application of Permethrin Smoke Generator is considered to be relevant to the general public and is derived via inhalation, dermal and oral route (hand-to-mouth transfer for infants and toddlers).
The inhalation exposure to volatilised residues of active substance for toddlers, infants, children and adults is negligible in long-term exposure.
Dermal exposure is expected to occur for bystanders in domestic areas via direct contact to deposits of the biocide on the surface of contact after product application. Secondary exposure occurs to infants, toddlers and children crawling on foor or playing around treated surfaces and adults working around treated surfaces, thereby accidentally touching a treated area with their bare hands.
Oral exposure is relevant for infants and toddlers, that exhibit a great deal of hand-to-mouth contact. Therefore, a part of the permethrin residues present on the hands will be dislodged by saliva and eventually ingested.
For details on calculations for the secondary exposure for general public please refer to Annnex 3.2.
Monitoring data
No data  available or required.
Dietary exposure

List of scenarios

	Summary table of main representative dietary exposure scenarios

	Scenario number
	Type of use1
	Description of scenario
	Subject of exposure2

	4.
	Professional use
	The ready-to use smoke generator is designated to be used in empty storehouses that might be filled with food or feed afterwards. Professional use. Permethrin Smoke Generator will burn and generate smoke after lightening and release the active substance into the room atmosphere. A part of the a.s. will settle to horizontal surfaces. Stored good with an assumed storage height of 1m will take up the a.s. from the ground. The stored good is consumed by a toddler.
	Stored goods intended as food or feeding stuff

	5.
	Non-professional use
	The ready-to use smoke generator is designated to be used in in  domestic areas, food handling areas (kitchens, restaurants, food manufacture, food retailers, warehouses, slaughterhouses). A part of the a.s. will settle to horizontal surfaces food or animal feed that might tbe handled afterwords will take up the a.s. from the surface. The stored good is consumed by a toddler.
	Goods intended as food or feeding stuff


1 e.g. animal husbandry, food industry, professional use, residential use. 

2 e.g. chicken, milk, beer
Information of non-biocidal use of the active substance

	Summary table of other (non-biocidal) uses

	
	Sector of use1
	Intended use
	Reference value(s) 2

	1.
	Veterinary Medicines
	External application for the control of ectoparasites in cattle
	MRLs:

50 µg/kg in muscle, liver, kidney, milk;

500µg/kg in fat 3

	2. 
	Plant protection product
	Not approved as a pesticide in the EU, however MRLs  were set.  
	MRLs4: 

50 µg/kg in bovine muscle, liver, kidney, milk (cattle);

500µg/kg in bovine fat. 

LOQ (50 µg/kg) for all other animal products


1 e.g. plant protection products, veterinary use, food or feed additives

2 e.g. MRLs. Use footnotes for references.
3 EMEA/MRL/843/02-FINAL, September 2002
4 Reg. (EU) 2017/623
Estimating Livestock Exposure to Active Substances used in Biocidal Products

Livestock is not intended to be exposed to the active substance.

Estimating transfer of biocidal active substances into foods as a result of professional and/or industrial application(s)

Scenario [4]

The intended uses of Permethrin Smoke Generator may lead to residues in food when food is stored in storehouses after they have been treated with Permethrin Smoke Generator. There is no guidance available on estimating dietary risk from transfer of iocidal active substances into foods for professional uses. For the estimation of residue transfer from empty storerooms treated with a smoke biocide a conservative approach is presented herein to assess whether it exists a risk for consumers as a consequence of the fumigation of empty storehouses with Permethrin Smoke Generator. Relevant reference values are an AEL-acute of 0.5 mg/kg bw/d Permethrin (List of endpoints, CAR S.53) and an AEL-chronic of 0.05 mg/kg bw/d (List of endpoints, CAR S.54). For the calculation below, please also refer to Annex 3.2.2. 
The worst case application rate for crawling insects was assumed as follows:

Highest application rate is 15 g product per 30 m³ room volume, i.e. 0.5 g product/m³ or 67.5 mg a.s./m³

(0.5 g product x 0.135 g Permethrin/g product = 67.5 mg a.s./m³)
The estimations on exposure have been performed using the model from TNsG (2002)
  for settlement of aerosols (vacated space – fumigation with biocide smoke). According to this model, the deposit from a given airborne aerosol concentration can be calculated as follows

Deposit of aerosols [mg/m2] = 0.073 x Aerosol concentration [mg/m3]
The factor used here is derived from experiments and is well established in human exposure calculations. With the introduction of this factor the removal by ventilation and the amount of residues settling on the non-horizontal surfaces in the room is taken into account.

The biocides residues deposited from air to horizontal surfaces are thus calculated as follows:

67.5 mg a.s./m³ x 0.073 = 4.9275 mg a.s./m²

It is assumed that after fumigation of the empty storeroom foodstuff will be stored (e.g. grains). For the estimation of acute and chronic exposure a 1 m storage height and a homogeneous distribution of the stored good is assumed. 

4.9275 mg a.s./m² ≡ 4.9275 mg a.s./m³ stored good => 0.0049275 mg a.s./L stored good

For the acute exposure as worst case for an adult it can be assumed that one adult of 70 kg bw eats 1 L/day from the stored good. 

0.0049275 mg a.s./70 kg bw/day = 0.070393 µg a.s./kg bw/day
Assuming the same intake in toddlers and adults, one toddler of 10 kg bw eats 1 L/day from the stored good.

0.0049275 mg a.s./10 kg bw/day = 0.49275 µg a.s./kg bw/day

=>Acute dietary exposure of toddler is 0.1% of AEL acute. Use is safe!

For the chronic dietary exposure as worst case for an adult it can also be assumed that one adult of 70 kg bw eats 1 L / day from the stored good. 

0.0049275 mg a.s./70 kg bw/day = 0.070393 µg a.s./kg bw/day

Assuming the same intake in toddlers and adults, one toddler of 10 kg bw eats 1 L/day from the stored good.

0.0049275 mg a.s. / 10 kg bw/day = 0.49275 µg a.s./kg bw/day

=>Chronic dietary exposure of toddler is 1.0% of AEL chronic. Use is safe!
Conclusion

For the toddler with bodyweight of 10 kg as worst case, these calculations resulted in 0.49275 µg/kg bw/d for both acute and chronic exposure, which is 0.1% of AEL acute and 1.0% of AEL chronic, respectively. The product is safe.

If the calculated exposure is <10% AEL acute and <10% AEL chronic and if there is no toxicological alert a dietary risk assessment is not required. In such a case also a residue definition is not required. 

Summary of Biocide transfer into food estimates for Permethrin Smoke Generator
	
	Deposit to horizontal surface

[mg/m² Permethrin]
	Chronic exposure [mg/kg bw/d]
	Acute exposure [mg/kg bw/d]

	Reference value (CAR Permethrin, 2014, IE)
	-
	AEL chronic = 0.05 mg/kg bw/d
	AEL acute = 0.5 mg/kg bw/d

	Refined value
	4.9275
	0.00049275 
	0.00049275

	Percent of reference value
	-
	1.0% of AEL chronic
	0.1% of AEL acute


Scenario [5]

The intended uses of Permethrin Smoke Generator may lead to residues in food that are present or handled in  domestic areas, food handling areas (kitchens, restaurants, food manufacture, food retailers, warehouses, slaughterhouses)  after they have been treated with Permethrin Smoke Generator. The estimation of the exposure to these area was preformed according top the following guidlinels:
· Relevant Guidance: Guidance on the BPR Vol III Human Health – Assessment & Evaluation (Parts B+C) Version 3.0 – November 2017

· Relevant scenario: 5.6.3 Insecticides in Residential homes / 5.6.3.1 Airspace treatment

Relevant reference values are an AEL-acute of 0.5 mg/kg bw/d Permethrin (List of endpoints, CAR S.53) and an AEL-chronic of 0.05 mg/kg bw/d (List of endpoints, CAR S.54).

Calculation of biocide residues deposited from air to horizontal surfaces 

Rsurface = m24h * hroom / Vroom
· m24h = mass of active substance released over 24 h:

For the smallest room in a private household, the kitchen, the smallest unit of 3.5 g product may be used, which is intended for up to 8 m³. Worst case application rate for crawling insects: 3.5 g/8 m³ = 0.4375 g product/m³; 
2 x 3.5 g for a 15 m³ kitchen = 7 g
7 g x 0.135 g Permethrins/ g product = 945 mg Permethrin 

· Vroom = 15 m³ (room volume of a kitchen (General Fact Sheet, RIVM report 320104002/2006); see Guidance on the BPR Vol III Human Health – Assessment & Evaluation (Parts B+C) Version 3.0 – November 2017, Appendix 5-1) 

· hroom = 2.5 m (room height (OECD ESD for insecticides etc for household and professional uses); see Guidance on the BPR Vol III Human Health – Assessment & Evaluation (Parts B+C) Version 3.0 – November 2017, Appendix 5-1)

· R surface = 945 mg * 2.5 m / 15 m³ = 157.5 mg/m²
Calculation of biocide residues deposited from air to horizontal surfaces – Refined calculation 

Rsurface = m24h * hroom * Ffloor/ Vroom
· m24h = 7 g product = 945 mg Permethrins (see above) 

· Vroom = 15 m³ (see above)

· hroom = 2.5 m (see above)

· Ffloor= 2.92% (Derived from Settlement of aerosols (vacated space – fumigation with biocide smoke
). The deposit from a given airborne aerosol concentration can be calculated: mg/m2 = 0.073 × mg/m3
=> hroom * F floor = 0.073 => F floor = 0.073 / 2.5 = 0.0292 = 2.92%)

· Accordingly for assessment of secondary exposure it is assumed that 2.92% of Permethrin will be deposited on the floor.

· R surface = 945 mg * 2.5 m * 0.0292/ 15 m³ = 4.599 mg/m²

Estimation of acute dietary exposure

Exp cons = Rsurface * Afood contact * TF * D / bw

Exp cons

dietary exposure (mg a.s./kg bw/d)

R surface

4.599 mg/m² (see calculation above)

A food contact

0.53 m² (default value according to guidance) area in contact with food (m²)

TF


100%, mass transfer efficiency factor (fraction of biocide residue transferred from surface to food)

bw


10 kg (toddler)

D 


dietary intake fraction: acute = 1.0/d 

Exp cons (toddler) = 4.599 mg/m² * 0.53 m² * 1 * 1 / 10 kg bw = 0.244 mg/kg bw/d

=>Acute dietary exposure of toddler is 48.7 % of AELacute. Use is > 10% AELacute. Needs further consideration!

Estimation of acute dietary exposure – Refinement I
Exp cons = Rsurface * Afood contact * TF *D / bw

Exp cons

dietary exposure (mg a.s./kg bw/d)

R surface

4.599 mg/m² (see calculation above)

A food contact

0.53 m² (default value according to guidance) area in contact with food (m²)

TF


30%, mass transfer efficiency factor 
(fraction of biocide residue transferred from surface to food)

bw


10 kg (toddler)

D 


dietary intake fraction: acute = 1.0/d 

Exp cons (toddler) = 4.599 mg/m² * 0.53 m² * 0.3 *1 / 10 kg bw = 0.0731 mg/kg bw/d

=>Acute dietary exposure of toddler is 14.62 % of AELacute. Use is > 10% AELacute. Needs further consideration!

Estimation of acute dietary exposure – Refinement II
Exp cons = Rsurface * Afood contact * TF *D / bw

Exp cons

dietary exposure (mg a.s./kg bw/d)

R surface

4.599 mg/m² (see calculation above)

A food contact
0.335 m² area in contact with food (Area of exposed food = 0 => No food is exposed directly during the use which is an exceptional event with vacated space and sealed room. => 0.53 m² - 0.06 m² = 0.47 m² (Tab. 45 of guidance). To assume a toddler and at the same time the food contact area of an adult does not correspond! Area of food contact adapted for a toddler: According to EFSA PRIMo Toddler is consuming only about half as much as an adult: Area of exposed dishes with food contact reduced to half => 0.27 m² / 2 = 0.135 m² => 0.53 m² - 0.06 m² - 0.135 m² = 0.335 m²)

TF
30%, mass transfer efficiency factor (fraction of biocide residue transferred from surface to food)

D 


dietary intake fraction: acute = 1.0/d 

bw


10kg toddler 

Exp cons (toddler) = 4.599 mg/m² * 0.335 m² * 0.3 / 10 kg bw = 0.0462 mg/kg bw/d

=>Acute dietary exposure of toddler is 9.24% of AELacute. Use is < 10% AELacute. Use is safe

Estimation of chronic dietary exposure 

Exp cons = Rsurface * Afood contact * TF*D / bw

Exp cons

dietary exposure (mg a.s./kg bw/d)

R surface

4.599 mg/m² (see calculation above)

A food contact

0.53 m² (default value according to guidance) area in contact with food (m²)

TF
100%, mass transfer efficiency factor (fraction of biocide residue transferred from surface to food)

D 


dietary intake fraction: chronic = 0.5/d 

Bw


10 kg (toddler)

Exp cons (toddler) = 4.599 mg/m² * 0.53 m² * 1 * 0.5/ 10 kg bw = 0.1219 mg/kg bw/d

=>Chronic dietary exposure of toddler is 244 % of AELchronic. Use is >10% AELchronic. Needs further consideration!

Estimation of chronic dietary exposure – refinement I
Exp cons = Rsurface * Afood contact * TF*D / bw

Exp cons

dietary exposure (mg a.s./kg bw/d)

R surface

4.599 mg/m² (see calculation above)

A food contact

0.53 m² (default value according to guidance) area in contact with food (m²)

TF
30%, mass transfer efficiency factor (fraction of biocide residue transferred from surface to food)

D 


dietary intake fraction: chronic = 0.5/d 

Bw


10 kg (toddler)

Exp cons (toddler) = 4.599 mg/m² * 0.53 m² * 0.3* 0.5 / 10 kg = 0.0366 mg/kg bw/d

=>Chronic dietary exposure of toddler is 73.2 % of AELchronic. Use is >10% AELchronic. Needs further consideration!

Estimation of chronic dietary exposure – refinement II

Exp cons = Rsurface * Afood contact * Factor “use frequency” * TF*D / bw

Exp cons

dietary exposure (mg a.s./kg bw/d)

R surface

4.599 mg/m² (see calculation above)

A food contact

0.53 m² (default value according to guidance) area in contact with food (m²)

Factor “use frequency”
0.066 (Use instruction: “One application upon infestation. One repetition of treatment after a few days, if necessary. “ Assumption: Use twice a month: 24 days per year 
=> 24 / 365 = 0.066)

TF
30%, mass transfer efficiency factor (fraction of biocide residue transferred from surface to food)

D 


dietary intake fraction: chronic = 0.5/d 

Bw


10 kg (toddler)

Exp cons (toddler) = 4.599 mg/m² * 0.53 m² * 0.066 *0.3 * 0.5/ 10 kg = 0.00241 mg/kg bw/d

=>Chronic dietary exposure of toddler is 4.82 % of AELchronic. Use is <10% AELchronic. Use is safe.

Estimation of chronic dietary exposure – refinement III

Exp cons = Rsurface * Afood contact * Factor “use frequency” * TF / bw

Exp cons

dietary exposure (mg a.s./kg bw/d)

R surface

4.599 mg/m² (see calculation above)

A food contact
0.335 m² (as for acute exposure because use frequency is already considered in the factor for use frequency.) area in contact with food (m²)

Factor “use frequency”
0.066 (Use instruction: “One application upon infestation. One repetition of treatment after a few days, if necessary. “ Assumption: Use twice a month: 24 days per year 
=> 24 / 365 = 0.066)

TF
30%, mass transfer efficiency factor (fraction of biocide residue transferred from surface to food)

Bw


10 kg (toddler)

Exp cons (toddler) = 4.599 mg/m² * 0.335 m² * 0.066 *0.3/ 10 kg = 0.00305 mg/kg bw/d

=>Chronic dietary exposure of toddler is 6.101 % of AELchronic. Use is <10% AELchronic. Use is safe.
Aggregated exposure

Summary of exposure assessment

	
	Scenarios and values to be used in risk assessment

	Scenario number
	Exposed group

(e.g. professionals, non-professionals, bystanders)
	Tier/PPE
	Substance
	Estimated total uptake
(mg/kg bw/d)

	1.
	Professional users
	I / 

no gloves, RPE
	Permethrin
	0.00496

	
	
	
	Potassium Chlorate
	0.00496

	
	
	
	Talc
	0.01957

	1.
	Professional users
	II / gloves, RPE
	Permethrin
	0.00428

	
	
	
	Potassium Chlorate
	0.00428

	
	
	
	Talc
	0.0169

	2.
	Non-professional users
	I / 
no gloves, no RPE
	Permethrin
	0.0078 

	3.
	Bystanders - infants
	I / -
	Permethrin
	0.0314 

	3.
	Bystanders - toddlers 
	I / -
	Permethrin
	0.0252

	3.
	Bystanders - children 
	I / -
	Permethrin
	0.0093

	3. 
	Bystanders - adults
	I / -
	Permethrin
	0.0144

	4.
	Toddler
	I / -
	Permethrin
	0.00049275 

	5.
	Toddler
	I / -
	Permethrin
	0.0000462


2.2.6.3 Risk characterisation for human health

Reference values of Permethrin to be used in Risk Characterisation1
	Reference 
	Study
	NOAEL (LOAEL)
mg/kg bw/d
	AF1
	Correction for oral absorption
	Value
mg/kg bw/d

	AELshort-term
	90-day inhalation, rat
	50 
	100 (default)
	n.a.
	0.5 

	AELmedium-term
	12-months oral tox, dog
	5 
	100 (default)
	n.a.
	0.05 

	AELlong-term
	12-months oral tox, dog
	5 
	100 (default)
	n.a.
	0.05 

	ARfD
	90-day inhalation, rat
	50 
	100 (default)
	n.a.
	0.5 

	ADI
	12-months oral tox, dog
	5 
	100 (default)
	n.a.
	0.05 


1 Please refer to the Assessment Report of Permethrin (Ireland, 2014).
Reference value of Potassium Chlorate to be used in Risk Characterisation
The Occupational Exposure Limit (OEL) of Potassium Chlorate is 5 mg/m3 that corresponds to an AEL value of 0.104 mg/kg bw/day (5 mg/m3 x 0.0208 m3/min x 60 min / 60 kg).
Reference value of Talc to be used in Risk Characterisation
The Occupational Exposure Limit (OEL) of Talc is 2 mg/m3 that corresponds to an AEL value of 0.0416 mg/kg bw/day (2 mg/m3 x 0.0208 m3/min x 60 min / 60 kg).
Maximum residue limits or equivalent
Not relevant.
The calculated exposure is <10% ADI and <10% ARfD and there is no toxicological alert.  In such a case also no residue definition and no MRL is required. 

The calculations above resulted in 0.49275 µg/kg bw/d for both acute and chronic exposure, which are 0.1% of AEL acute and 1.0% of AEL chronic, respectively.
Risk for industrial users

No industrial exposure is foreseen. 
Risk for professional users

Systemic effects 

	Task/

Scenario
	Tier
	Substance
	AEL long-term 

mg/kg bw/d
	Estimated uptake

mg/kg bw/d
	Estimated uptake/
AEL (%)
	Acceptable

(yes/no)

	1 /

re-entry
	I
	Permethrin
	0.05
	0.00496
	10
	yes

	
	
	Potassium Chlorate
	0.104
	0.00496
	4.8
	yes

	
	
	Talc
	0.0416
	0.01957
	47
	yes

	1 /

 re-entry
	II
	Permethrin
	0.05
	0.00428
	8.6
	yes

	
	
	Potassium Chlorate
	0.104
	0.00428
	4.1
	yes

	
	
	Talc
	0.0416
	0.0169
	40.6
	yes


Combined scenarios

Combined exposure is not foreseen.
Conclusion
The potential systemic exposure estimated for a professional operator applying Permethrin Smoke Generator under worst case assumptions does not exceed the respective limit values for chronic exposure of Permethrin (AELmedium-term & AELlong-term) and the Occupational Exposure Limit values of Potassium Chlorate and Talc.
Local effects 

According to Assessment Report of Permethrin (Ireland, 2014), the a.s. is sensitizing to skin (Skin Sensitizer, Cat. 1B). As a consequence, Permethrin Smoke Generator is also classified as Skin Sensitizer, Cat. 1B (H317), according to Regulation (EC) No. 1272/2008. Taking into account this classification, Permethrin Smoke Generator is categorized as medium skin sensitizer and a risk characterization for local effects has been performed according to BPR guidance Vol III-Part B (p.247).
A qualitative risk assessment for local effects (skin sensitization) for the professional user is summarized in the following table: 
	Hazard
category
	Effects 

in terms 

of C&L
	Who is exposed
	Tasks, uses
	Potential exposure route 
	Frequency and duration of potential exposure
	Potential degree of exposure 
	Relevant RMMs & PPE
	Conclusion on risk

	Medium
	Skin Sens. 1B; H317
	Professional user: adult
	Ready to use product 
	Dermal (Hands)
	30min/day
	Minimal exposure
	- Minimisation of manual phases

- Substance/task appropriate gloves


	Acceptable:

- Low degree of exposure

- Use of gloves


Conclusion for local effects
Permethrin Smoke Generator is classified as Skin Sensitizer Cat. 1B (H317), according to Regulation (EC) No. 1272/2008. Based on that classification, Permethrin Smoke Generator is categorized as medium skin sensitizer (BPR guidance Vol III-Part B, p.247).

An acceptable risk is anticipated for local effects (skin sensitization) for the professional user, due to the low degree of potential exposure and the use of appropriate gloves.
Risk for non-professional users 

Systemic effects 
	Task/

Scenario
	Tier
	AELmedium-term 

mg/kg bw/d
	Estimated uptake

mg/kg bw/d
	Estimated uptake/AEL (%)
	Acceptable

(yes/no)

	2 / re-entry
	I
	0.05
	0.0078
	15.6
	yes


Conclusion

The potential systemic exposure of non-professional user applying Permethrin Smoke Generator does not exceed the respective medium-term exposure limit value of Permethrin (AELmedium-term). 
Combined scenarios

Combined exposure is expected via the dermal route for the adult non-professional user who is exposed to Permethrin after re-entering the room for ventilation purposes and while working around treated surfaces, thereby accidentally touching a treated area with bare hands. 
Combined exposure for the adult non-professional user is summarized in the following table:
	Task/

Scenario
	Tier
	AEL long-term 

mg/kg bw/d
	Estimated uptake

mg/kg bw/d
	Estimated uptake/AEL (%)
	Acceptable

(yes/no)

	2&3

Adult
	I


	0.05
	0.0222

(0.0078 + 0.0144)
	44.4
	yes


Local effects 

According to Assessment Report of Permethrin (Ireland, 2014), the a.s. is sensitizing to skin (Skin Sensitizer, Cat. 1B). As a consequence, Permethrin Smoke Generator is also classified as Skin Sensitizer, Cat. 1B (H317), according to Regulation (EC) No. 1272/2008. Taking into account this classification, Permethrin Smoke Generator is categorized as medium skin sensitizer and a risk characterization for local effects has been performed according to BPR guidance Vol III-Part B (p.247).
A qualitative risk assessment for local effects (skin sensitization) for non-professional users is summarized in the following table: 

	Hazard
category
	Effects 

in terms 

of C&L
	Who is exposed
	Tasks, uses
	Potential exposure route 
	Frequency and duration of potential exposure
	Potential degree of exposure 
	Relevant RMM 

(PPE not relevant)
	Conclusion on risk

	Medium
	Skin Sens. 1B; H317
	Non-professional user: adult
	Ready to use product 
	Dermal (Hands)
	10min/day
Once/week 


	Minimal exposure
	- Labelling, instructions for use 

- Packaging minimising risk for exposure
- Avoidance of contact with contaminated objects
	Acceptable:

- Low frequency of use (
- Low degree of exposure

- Labelling instructions for use 

- Packaging minimising risk


Conclusion for local effects
Permethrin Smoke Generator is classified as Skin Sensitizer Cat. 1B (H317), according to Regulation (EC) No. 1272/2008. Based on that classification, Permethrin Smoke Generator is categorized as medium skin sensitizer (BPR guidance Vol III-Part B, p.247). Regarding general public and this hazard category the acceptability of the risk requires a frequency and duration of potential exposure “equal to or less than once per week and equal to or less than few minutes per day”. Therefore, for non-professional users the product can only be applied once a week as maximum.
An acceptable risk is anticipated for local effects (skin sensitization) for the non-professional user, when following the appropriate labelling instructions for use and due to low frequency of use and minimal degree of potential exposure as the packaging minimises the risk. 
Risk for the general public 

Systemic effects
	Task/

Scenario
	Tier
	AEL long-term 

mg/kg bw/d
	Estimated uptake

mg/kg bw/d
	Estimated uptake/AEL (%)
	Acceptable

(yes/no)

	3 – infants
	I


	0.05
	0.0314
	62.8
	yes

	3 – toddlers
	
	
	0.0252
	50.4
	yes

	3 – children
	
	
	0.0093
	18.6
	yes

	3 – adults
	
	
	0.0144
	28.8
	yes


Conclusion

The potential systemic secondary exposure of general public after non-professional application of Permethrin Smoke Generator does not exceed the respective long-term exposure limit value of Permethrin (AELlong-term).
Local effects 
According to Assessment Report of Permethrin (Ireland, 2014), the a.s. is sensitizing to skin (Skin Sensitizer, Cat. 1B). As a consequence, Permethrin Smoke Generator is also classified as Skin Sensitizer, Cat. 1B (H317), according to Regulation (EC) No. 1272/2008. Taking into account this classification, Permethrin Smoke Generator is categorized as medium skin sensitizer and a risk characterization for local effects has been performed according to BPR guidance Vol III-Part B (p.247).
A qualitative risk assessment for local effects (skin sensitization) for the general public is summarized in the following table: 

	Hazard
category
	Effects 

in terms 

of C&L
	Who is exposed
	Tasks, uses
	Potential exposure route 
	Frequency and duration of potential exposure
	Potential degree of exposure 
	Relevant RMMs 

(PPE not relevant)
	Conclusion on risk

	Medium
	Skin Sens. 1B; H317
	General public
	Ready to use product 
	Dermal (Hands)
	60 min/day
	Minimal exposure
	- Labelling, instructions for use 

-  Child proof closure

- Packaging minimising risk for exposure

- Remove the product from surfaces where contact is more likely after ventilation period
	Acceptable:

- Low frequency of use

- Low degree of exposure


Conclusion for local effects
Permethrin Smoke Generator is classified as Skin Sensitizer Cat. 1B (H317), according to Regulation (EC) No. 1272/2008. Based on that classification, Permethrin Smoke Generator is categorized as medium skin sensitizer (BPR guidance Vol III-Part B, p.247).

An acceptable risk is anticipated for local effects (skin sensitization) for the general public user, due to the relevant risk mitigation measures, the low frequency of use and the low degree of potential exposure, as the packaging minimises the risk for exposure. 

Risk characterisation from combined exposure to several active substances or substances of concern within a biocidal product 

  [Please, refer to Guidance for Human Health Risk Assessement, Volume III, Part B - to characterise the risk in case of exposure to several active substances or substances of concern within a product]

2.2.7 Risk assessment for animal health

[Using the same relevant principles as described in the section dealing with effects on humans, please include relevant information and considerations on the risks posed to animals from the biocidal product in terms of immediate or delayed unacceptable effects itself, or as a result of its residues, directly or through drinking water, feed, air, or through other indirect effects.]
2.2.8 Risk assessment for the environment

Permethrin Smoke Generator is formulated with a special mix, which burns slowly without flame, producing a persistent, dense, and clean white smoke, containing the active ingredient’. It is a product, according to applicant’s instructions sold in a tin applied by fumigation. The product is used indoors for professional and non- professional use for general disinfestations. The product concept is micro-diffusion to treat closed indoor premises to kill a wide range of target insects. It is indicated for the disinfestations (flushing and killing effect) of premises where wet cleaning is NOT normally performed. Permethrin is the active substance, distributed in the air by the smoke produced by the pyrotechnical technology.  The insecticidal smoke will control insects present at the time of treatment by direct contact action. No residuality is expected for such product because of the nature and the rate of application. 
When the smoke is laid down on the surfaces it is a fine dust (0.5-5 micron particle size) that can be very easily removed by dry cleaning (sweeping, vacuum cleaning, dry cleaning, dry wiping). 
Due to the intended indoor use, exposure to the environment is expected as a result of venting of treated rooms. Thus, the air and in lesser extent, surface waters, sediment, soil and groundwater will be exposed due to deposition from air. 
Permethrin Smoke Generator contains 13.5% of the active substance Permethrin and 13.5% of Potassium chlorate. Potassium chlorate is classified as toxic to aquatic life with long lasting effects (H411) and should therefore be considered as a substance of concern.

Potassium chlorate acts as oxidiser and causes the smoke production of the product. After lightning a complete decomposition of Potassium chlorate to harmless Potassium chloride was observed (see point 2.2.2). More particularly, potassium chlorate reacts with lactose resulting to potassium chloride (as well as CO2, H2O and heat). This reaction is presented in the study of Manella (2018, see Annex 3.7) and according to it the total amount of potassium chloride is transformed to the reaction products. Therefore, exposure of Potassium chlorate to the environment due to the usage of the product can be excluded and do not need to be considered further in the risk assessment. 
According to the above, testing of potential effects of Permethrin Smoke Generator on non-target organisms is not required since data can be extrapolated from the active substance Permethrin. 
2.2.8.1 Effects assessment on the environment

Predicted no effect concentration values (PNEC) are derived from the Assessment Report Permethrin (2014) and are used in the risk assessment. 

Surface water

Permethrin is highly toxic to aquatic organisms, especially invertebrates. The lowest endpoint was derived from a chronic daphnid study with a NOEC of 0.0047 μg/L. Since three long-term NOEC’s from three species representing three trophic levels (fish, daphnia, algae) are available an assessment factor (AF) of 10 was applied according to the recommendations given in the TGD. This results into a PNECsurfacewater of 0.00047μg a.s/L. 

The aquatic metabolites DCVA and PBA are far less toxic to aquatic organisms than the parent active ingredient. For DCVA a PNECsurfacewater of 0.015 mg/l and for PBA a PNECsurfacewater of >0.010 mg/l is given in the Assessment Report Permethrin (2014)

Sediment dwelling organisms

For Permethrin two chronic studies with the sediment dwelling organism Chironomus riparius were available The lowest NOEC derived from these studies is 0.1 mg/kg dw sediment. Since these two long-term tests were conducted with the same species an AF of 100 has to be applied according to TGD resulting into a PNECsediment of 0.001 mg/kg dwt or (converted to wet weight) 2.17 x 10-4 mg/kg sediment wwt. For the metabolites DCVA and PBA the PNECsediment values are 0.012 mg/kg sediment wwt and 0.009 mg/kg sediment wwt, respectively. 

STP

In view of the proposed uses exposure of sewage treatment plants is not expected. Therefore risk assessment for micro-organisms in sewage treatment plants is not required.

Terrestrial organisms

Permethrin is of low toxicity to terrestrial soil-dwelling organisms, including earthworms micro-organisms and plants. For Permethrin a PNECsoil of >0.0876 mg a.s/kg soil wwt and for the metabolites PNECsoil values of 4.6 mg/kg soil wwt (DCVA) and 1.44 mg/kg soil wwt (PBA) are given in the Assessment Report.
Bees

In the Pesticide Manual
 the active substance Permethrin is described as a non-systemic insecticide with contact and stomach action and as having a slight repellent effect. Thus, uptake via the root system and systematic distribution throughout the plant can be excluded. Additionally, the water solubility of Permethrin is very low and it is regarded as almost insoluble in water (0.18 mg/L). Thus, even if an uptake via the roots is assumed, the resulting concentration of Permethrin in guttation water, pollen and nectar would be negligible. Data on the metabolic behaviour or residue data of Permethrin in plants are not available and are not required due to the intended non-crop use (see Assessment Report Permethrin (2014)). 

In the light of the above mentioned it can be concluded that there will be no indirect exposure to bees and thus no risk assessment for bees following the indoor application of the Permethrin Smoke Generator is required.

Primary poisoning 

An assessment of primary poisoning is not required according to the recommendations given in the Emission Scenario Document for PT 18. 

Secondary poisoning

Due to a log KOW > 3 and a BCF > 100 L/kg wwt it is indicated that Permethrin has a bioaccumulation potential. No data is available for the metabolites DCVA and PBA. Thus, log KOW and BCF values were calculated using the estimation programm EPI Suite TM and the recommendations given in the ECHA Guidance on the Biocidal Product Regulation (April 2015). Since the calculated log KOW and BCF values are > 3 and > 100 L/kg wwt, respectively a bioaccumulation potential is also indicated for both metabolites. Therefore, assessment of secondary poisoning is required for the parent active substance Permethrin and the metabolites. The PNEC values for worm-eating and fish-eating birds and mammals for Permethrin are given in the Assessment Report Permethrin (2014). Also here, no data is available for the metabolites DCVA and PBA and therefore, PNECoral values for Permethrin were extrapolated to the metabolites. The PNECoral values for fish-eating and worm-eating birds and mammals have been determined to be ≥ 16.7 mg a.s/kg food and 120 mg a.s/kg food, respectively.

Information relating to the ecotoxicity of the biocidal product which is sufficient to enable a decision to be made concerning the classification of the product is required

All relevant data can be extrapolated from the active substance Permethrin. Testing of the mixture is not required.

Further Ecotoxicological studies

No data available.

	Data waiving

	Information requirement
	IUCLID 9.2 – Further ecotoxicological studies

Waiver for point 9.2

	Justification
	All relevant data can be extrapolated from the active substance Permethrin. Testing of the mixture is not required.


Effects on any other specific, non-target organisms (flora and fauna) believed to be at risk (ADS)

No data available.

	Data waiving

	Information requirement
	IUCLID 9.2 – Further ecotoxicological studies

Waiver for point 9.3

	Justification
	There are no effects on any other specific, non-target organisms


Supervised trials to assess risks to non-target organisms under field conditions

No data is available.

	Data waiving

	Information requirement
	IUCLID 9.2 – Further ecotoxicological studies

Waiver for point 9.4

	Justification
	The product is neither a bait nor a granule. Thus, no studies are required.


Studies on acceptance by ingestion of the biocidal product by any non-target organisms thought to be at risk

No data is available.

	Data waiving

	Information requirement
	IUCLID 9.2 – Further ecotoxicological studies

Waiver for point 9.4

	Justification
	The product is neither a bait nor a granule. Thus, no studies are required.


Secondary ecological effect e.g. when a large proportion of a specific habitat type is treated (ADS)

Secondary ecological effects are not expected.

Foreseeable routes of entry into the environment on the basis of the use envisaged

Emission to the indoor air that is subsequently released to the outdoor air compartment by venting.

- An air space treatment is assumed, where the product is used indoors and the active substance is emitted completely within 24h.

Further studies on fate and behaviour in the environment (ADS)

No new data is available. Please refer to the Assessment Report for Permethrin, Ireland, April 2014.

No additional studies needed.

Data on active substance taken from Assessment Report:

- Permethrin hydrolytically stable between pH 3.0/4.0 to 7.6/7. Only at pH 9.0/9.6 was permethrin observed to hydrolyse, with DT50 values for cis- and trans-permethrin estimated at 35 days and 42 days, respectively

- Photolysis in water rapid (DT50 = 0.701 days) 

- Permethrin is not readily biodegradable 

- Kdoc value 29630 mL/g 

- vapour pressure 2.155E-6 Pa (20°C, 99.3%, 25:75 cis:trans) 

- DT50 soil = 106 d (12°C) 

- Water solubility: 0.18 mg/L (20°C) 

- Partition coefficient (log Pow) 4.67 (25°C)

Leaching behaviour (ADS)

Not relevant for this product

Testing for distribution and dissipation in soil (ADS)

No new data is available. Please refer to the Assessment Report for Permethrin, Ireland, April 2014.

Testing for distribution and dissipation in water and sediment (ADS)

No new data is available. Please refer to the Assessment Report for Permethrin, Ireland, April 2014.

Testing for distribution and dissipation in air (ADS)

No new data is available. Please refer to the Assessment Report for Permethrin, Ireland, April 2014.
If the biocidal product is to be sprayed near to surface waters then an overspray study may be required to assess risks to aquatic organisms or plants under field conditions (ADS)

Acute aquatic toxicity

No data available.

	Data waiving

	Information requirement
	Not required.

	Justification
	The product is not intended to be sprayed near to surface waters.


Chronic aquatic toxicity

No data available. 

	Data waiving

	Information requirement
	Not required.

	Justification
	The product is not intended to be sprayed near to surface waters.


Measured aquatic bioconcentration

No data available. 

Estimated aquatic bioconcentration

No data available. 

	Data waiving

	Information requirement
	Not required.

	Justification
	All relevant data can be extrapolated from the active substance Permethrin. 


If the biocidal product is to be sprayed outside or if potential for large scale formation of dust is given then data on overspray behaviour may be required to assess risks to bees and non-target arthropods under field conditions (ADS)

Since the product is intended to be used indoor without dust formation data on overspray behaviour to assess risks to bees and non-target arthropods under field conditions are not required.
2.2.8.2 Exposure assessment

General information

	Assessed PT
	PT 18

	Assessed scenarios
	Fumigant insecticide against flying, crawling and other insects for professional and non professional use

	ESD(s) used
	Emission Scenario Document for Product Type 18: Emission scenario document for insecticides, acaricides and products to control other arthropods for household and professional uses, June  2008

	Approach
	Professional use: the product is intended to be sold in tins of different sizes ranging from 3.5 g to 60 g, containing 13.5% w/w Permethrin as active substance to treat different target organism
Non professional use: the product is intended to be sold in tins of different sizes ranging from 3.5 g to 15 g, containing 13.5% w/w Permethrin as active substance to treat different target organism

	Distribution in the environment
	Calculated based on Emission Scenario Document (ESD) for insecticides, acaricides and products to control other arthropods for household and professional uses, 17 July 2008, OECD Task Force on Biocides 
Based on Guidance on the Biocidal Products Regulation, Volume IV Environment - Part B Risk Assessment (active substances), April 2015
Based on a fugacity model - Level III model of the Canadian Centre for Environmental Modelling and Chemistry

	Groundwater simulation
	No further simulation was performed

	Confidential Annexes
	NO

	Life cycle steps assessed
	Production: Yes

Formulation Yes

Use: Yes

Service life: Yes

	Remarks
	None



Emission estimation

PT18 – Fumigant/Gas
	Input parameters for calculating the local emission

	Input 
	Value 
	Unit
	Remarks

	Professional use

	Application rate of biocidal product 
	0.5
	g/m3
	As a worst case for the calculations was considered one 60 g smoke generator to treat 120 m3 in order to control crawling insects

	Quantity of active substance in the product
	0.0675
	g a.s./m3
	As a worst case for the calculations was considered one 60 g smoke generator to treat 120 m3 in order to control crawling insects

	Non-professional use

	Application rate of biocidal product 
	0.5
	g/m3
	As a worst case for the calculations was considered one 15 g smoke generator to treat 30 m3 in order to control crawling insects

	Quantity of active substance in the product
	0.0675
	g a.s./m3
	As a worst case for the calculations was considered one 15 g smoke generator to treat 30 m3 in order to control crawling insects


PEC calculations according to ESD (PT18)

The following scenario description is based on the Emission Scenario Document (OECD, 2008)
 for insecticides, acaricides and products to control other arthropods (PT18) for household and professional uses. The main content related to the intended use of the Permethrin Smoke Generator is briefly summarised below.

The product is strictly for applications in dry-cleaned areas. The remaining product should be removed only with  mechanical means of cleaning. According to the label as well as to the ESD, after the application the treated room has to be well aired before being used. This ventilation could be a source of emission to air which can result in exposure to the outdoor environment.

The predicted environmental concentration in the different environmental compartments (air, STP, aquatic, sediment, soil and groundwater) after the application of the product was estimated according to ESD PT18 with the aid of the software EUSES 2.1.2 (EC, 2008)
 . The “fumigant/gas scenario” of ESD PT18 has also been considered for the PEC calculations.
For release estimations of the application step, proposed emission data are summarised in the table below. According to the ESD, a number of emission days for treatment of 1 day is considered (default value, worst case).
Emission to air


[image: image8]
Default values for the release estimation of emission to air during the application step according to the ESD (OECD, 2008) for calculating environmental exposure to Permethrin as active substance of Permethrin Smoke Generator
	Parameter
	Symbol
	Unit
	Input value
	Default value

	Input:
	
	
	
	

	Quantity of a.s in the product used
	Qprod ,5
	kg
	0.0675 x 10-3
	

	Fraction of retention in goods

· fumigant

· gas
	Fret
	-
	
	0.02

	Fraction of disintegration 

· fumigant

· gas
	Fdi,sin
	-
	
	0.001

	Number of emission days for treatment
	Temission
	d
	
	1

	Output:

Emission to air during the use of the device/diffuser
	Elocal, air, 5
	kg × d-1
	-
	


Based on these assumptions the emission to the air-compartment is:

Elocal,air = 0.979 x Q prod,

where 0.979 is the fraction emitted to air (see equation 30 in the ESD) and Qprod is the quantity of the active substance in the product.
Based on the assumptions described above, calculations were carried out using EUSES 2.1.2 model. All relevant scenario-specific input data are given in the table below. Unless specified, EUSES 2.1.2 default values were used in the calculations.
The size of receiving compartments for professional use was calculated taking into account the indication from TM I 2010, stating that the default value of the surface of commercial buildings to be treated for general treatment is 609 m2. This value was then multiplied with a standard room height of 3 m (according to TAB 2.1.17, ENV 117, August 2017), giving a volume of 1827 m3. 

For non professional use, was considered the default size of a typical room (58 m3, a std volume of a living room) according to the ESD PT18.

Input data used in EUSES 2.1.2 model for calculating environmental exposure to Permethrin as active substance of Permethrin Smoke Generator
	
	Professional
	Non-professional
	Unit

	Fumigant or gas
	Fumigant
	[-]

	Size of receiving compartment (public building)
	1827 b
	58 b
	[m³]

	Quantity of product used, i.e. amount of a.s. in the product
	123.3 a
	3.91 c
	[g]

	Fraction of retention in goods
	2 b
	2 b
	[%]

	Fraction of disintegration
	0.1 b
	0.1 b
	[%]

	Number of emission days per year
	1
	1
	[d]


a
0.0675 g Permethrin/m³ x 1827 m³ (1 smoke generator of 60 g to treat 120 m³ as worst case)

b
default value

c
0.0675 g Permethrin/m³ x 58 m³ (1 smoke generator of 15 g to treat 30 m³ as worst case)

The output file from EUSES 2.1.2 can be found in Annex 3.2.2.

According to the label, both for professional and non professional use, a restriction is foreseen for wet cleaning of the rooms after the use of the product. Water washing (wet cleaning) of surfaces after use should be avoided and only mechanical removing (dry cleaning) of the product from the surfaces should be considered, i.e. surfaces are cleaned by vacuum/broom or cloths disposed of as waste. Hence, only emissions to municipal wastes and none to the environment via wastewater following application in houses or large buildings are relevant. For this reason, no calculations were performed in order to consider potential releases to wastewater and STP.

No releases in relevant amounts from point sources e.g. to estuaries, either by direct discharges or from inland sources via riverine inputs (or both), to coastal areas, to harbour areas or from atmospheric deposition are expected. Hence, the exposure calculations were only performed for inland sources of emissions, not considering the marine environment, i.e. PEC calculations for marine water and sediment.

Calculations for Scenario PT 18 Fumigant/Gas
	Resulting local emission to relevant environmental compartments – Professional use

	Compartment
	Local emission (Elocalcompartment) [kg/d]

	Freshwater
	0

	Freshwater sediment
	0

	STP
	0

	Air
	0.121

	Soil
	0
	

	Groundwater
	0


	Resulting local emission to relevant environmental compartments – Non professional use

	Compartment
	Local emission (Elocalcompartment) [kg/d]

	Freshwater
	0

	Freshwater sediment
	0

	STP
	0

	Air
	3.85 ( 10-3

	Soil
	0

	Groundwater
	0


Fate and distribution in exposed environmental compartments

	Identification of relevant receiving compartments based on the exposure pathway

	
	Fresh-water
	Freshwater sediment
	Sea-water
	Seawater sediment
	STP
	Air
	Soil
	Ground-water
	Other

	Production
	No
	No
	No
	No
	No
	No
	No
	No
	No

	Formuation
	No
	No
	No
	No
	No
	No
	No
	No
	No

	Non- professional use
	Yes
	Yes
	No
	No
	No
	Yes
	Yes
	Yes
	No

	Professional use
	Yes
	Yes
	No
	No
	No
	Yes
	Yes
	Yes
	No


	Input parameters (only set values) for calculating the fate and distribution in the environment of Permethrin

	Input 
	Value 
	Unit
	Remarks

	Molecular weight
	391.3
	gmol-1
	

	Melting point
	35
	°C
	LoEP (Tagros studies)

	Boiling point
	305
	°C
	LoEP (Tagros studies)

	Vapour pressure (at 20°C)
	2.155 ( 10-6
	Pa
	LoEP (Tagros studies)

	Water solubility (at  20°C)
	0.18
	mg/l
	LoEP (Tagros)

	Log Octanol/water partition coefficient
	4.67
	Log 10
	LoEP (Tagros studies)

	Organic carbon/water partition coefficient (Kdoc)
	26930
	l/kg
	Arithmetic mean (n=9), AR (Bayer/Sumitomo + Tagros)

	Henry’s Law Constant (at 20 °C)
	4.6 ( 10-3
	Pa/m3/mol
	LoEP (Tagros studies)

	Biodegradability
	Not ready biodegradable 
	
	LoEP

	Rate constant for STP [if measured data available]
	
	h-1
	

	DT50 for biodegradation in surface water
	50.0
	d or hr (at 12ºC)
	Calculation performed taking only the whole system DT50, 12 oC  Geomean (n = 5) LoEP (Bayer/Sumitomo + Tagros)a

	DT50 for hydrolysis in surface water
	>1 year
	d or hr (at 12ºC /pH) 
	25°C, LoEP (Tagros studies)

	DT50 for photolysis in surface water
	3.35(1014
	days
	LoEP (Tagros studies)

Calculation with ABIWAS programme)

	DT50 for degradation in soil
	106.5
	d (at 12ºC)
	Geomean (n=5), SFO, LoEP (Bayer/Sumitomo, study 1, dataset 1)b

	DT50 for degradation in air
	0.701
	d 
	LoEP

 (24 h day, 5 x 105 radicals cm3)


a Please refer to Table a 
b Please refer to Table b
	Table a: Input parameters DT50 for biodegradation in surface water from Assessment Report for Permethrin (2014)

	Permethrin
	T oC
	DT50
	Method of calculation

	Study of TAGROS, phenoxyphenyl-label treatment - 25:75 cis-trans permethrin
	12
	46.7
	SFO

	
	12
	46.7
	SFO

	Study of TAGROS, vinyl-label treatment - 25:75 cis-trans permethrin
	12
	27.1
	SFO

	
	12
	46.1
	SFO

	Bayer/Sumitomo, total permethrin - - 46:54 and 53:47 cis-trans permethrin
	12
	114.3
	SFO

	Geomean
	-
	50.0
	-


	Table b: Input parameters DT50 for biodegradation in soil from Assessment Report for Permethrin (2014)

	Permethrin
	T oC
	DT50
	Method of calculation

	Bayer/Sumitomo studies, Dataset 1, method 1 (DT50 based on CO2 evolution)
	12
	77.2
	SFO

	
	12
	88.8
	SFO

	
	12
	105
	SFO

	
	12
	135
	SFO

	
	12
	141
	SFO

	Geomean
	-
	106.5a
	-


a 106 d assumed for calculations since corresponding to value of AR, differences are expected to be due to different rounding of single values
A DT50 for degradation in surface water of 50 days (12 °C) was chosen. This geomean DT50 is derived from the following data: Whole-system first order degradation DT50 values for Permethrin (25:75 cis:trans) ranged from 27.1 days to 46.7 days (12 °C). Permethrin (46:54 and 53:47 cis:trans) was observed to degrade in aerobic water/sediment systems with whole-system DT50 values of 114.3 days (12 °C, total Permethrin). Since DT50 values used originate from Permethrin with the same cis:trans ratio as the formulation or with a higher proportion of the cis isomer (degrading more slowly in the whole system than the trans isomer), it is concluded that a geomean of 50 days represents realistic worst case conditions for Permethrin degradation in surface waters.

A DT50 for degradation in soil of 106 days (12 °C) was chosen following the Assessment Report (April 2014, Point 2.2.2.1-3). This geomean DT50 is derived from Permethrin samples containing 50-78% of the trans-isomer. It is therefore concluded in the AR that “a DT50 value of 106 days is conservative enough to represent the degradation in soil at 12 °C of Permethrin samples containing a cis:trans ratio of 25:75.”
Calculated PEC values (ESD PT18)
	Summary table on calculated PEC values 

	
	PECSTP
	PEC
surface water
	PEC
Freshwater sediment
	PEC
seawater
	PEC
marine sediment
	PECsoil
	PECgw
under agr. soil
	PECair

	
	[mg/m3]
	[mg/l]
	[mg/kgwwt]
	[mg/l]
	[mg/kgwwt]
	[mg/kg]
	[mg/l]
	[mg/m3]

	Professional
	0
	0
	0
	0
	0
	1.46 ( 10-6
	3.07 ( 10-9
	9.2 ( 10-8

	Non professional
	0
	0
	0
	0
	0
	4.65 ( 10-8
	9.77 ( 10-11
	2.93 ( 10-9


	Summary table on calculated PEC values

	
	PEC agr. soil 30 days
	PEC agr. soil 180 days
	PEC grassland 180 days
	PEC pore water agr. soil
	PEC pore water grassland

	
	[mg/kgwwt]
	[mg/kgwwt]
	[mg/kgwwt]
	[mg/l]
	[mg/l]

	Professional
	1.46 ( 10-6
	1.46 ( 10-6
	2.91 ( 10-6
	3.07 ( 10-9
	6.13 ( 10-9

	Non professional
	4.65 ( 10-8
	4.65 ( 10-8
	9.29 ( 10-8
	9.77 ( 10-11
	1.95 ( 10-10


According to the Guidance on the BPR (2015)
, the concentration in air (PEClocal,air) is calculated as an average concentration at 100 meters from the source. This distance is assumed to be representative for the average size of an industrial site. The concentration in air is used for exposure of humans; therefore, an annual average concentration is calculated. Deposition is calculated as an average for a circle around the source with a radius of 1000 m, which is supposed to represent the local agricultural area. 

No guidance is currently available from BPR (2015) or ESD PT18 for other pathways, like deposition from air to surface waters and sediments, that could also be of relevance. 

PEC calculations with Fugacity Model

However, to assess the distribution of fumigants after emission to the outdoor air another modelling approach was recently proposed in the emission scenario document for wood preservatives
. To estimate local concentrations and gaseous deposition rates in the vicinity of the treated object a fugacity model is proposed based on a study of Mackay (2001)
. Fugacity characterizes the escaping tendency of a substance from a phase (= environmental compartment)
. Fugacity based models which pertain to multi media models predict the partitioning of a compound in a hypothetical environment. The environment is represented as a set of spatially homogenous boxes, one box for each environmental compartment in which the chemical is evenly distributed. Using a number of criteria such as equilibrium or non-equilibrium, steady state or non-steady state, and whether taking degradation of a compound into account, up to four different levels of fugacity were distinguished. 

The Level III model of the Canadian Centre for Environmental Modelling and Chemistry (CEMC, Peterborough, Ontario)
 was recommended in ESD PT 8 (2013) as model to calculate the distribution of a fumigant in the environment and the resulting PEC in the vicinity of the treated object. 

This model describes a situation in which a chemical is continuously emitted at a constant rate but transfer resistances between compartments is taken into account together with the fact that the different compartments do not have the same fugacity potential. It is assumed that the whole system is at steady state but not at equilibrium. The substance transfer between compartments occurs by bulk and diffusive processes.

· bulk process: one-way transfer associated with the transport of a component from one compartment to another, like e.g. wash out of a compound from air to water by rain or particle deposition of material from water to sediment.

· diffusive process: two-way transfer associated with molecular motion of pollutant across interface from one compartment to another, like e.g. dry gas deposition/volatilization from water or sorption/desorption from sediments into water.

The Level III model was considered the most appropriate to assess the distribution of fumigants after emission. It considers the following environmental compartments:

· Air (gas + aerosol)

· Water (solution + suspended sediment + biota)

· Soil (solids + air + water)

· Sediment (solids + pore water)

The Table 1 below summarizes the most important environmental properties used for the modelling. Following ESD PT 8 (2013) the standard environment “EQC” should be used. For substance specific input parameters used in the fugacity model please refer to the table of input parameters above.
Table 1:                  Environmental properties used in Level III fugacity model 2.80.1

	Parameter
	Compartment

	
	Air
	Water
	Soil
	Sediment

	Area [m2]
	1 ( 10+11
	1 ( 10+10
	= Air - Water
	= Water

	Depth [m]
	1000
	20
	0.2
	0.05

	Organic carbon mass fraction [g/g]
	/
	/
	0.02
	0.04

	Advective flow residence times [h]
	100
	1000
	/
	50000

	Parameter
	Compartment

	
	Air side air-water MTC
	Water side air-water MTC
	Soil-air boundary layer MTC
	Sediment-water diffusion MTC

	Transport velocities [m/h]
	5
	0.05
	5
	0.0001


Table 2 summarizes the data concerning emissions used for the modelling.

Table 2:                  Emissions in Level III fugacity model 2.80.1
	Parameter
	Compartment

	Professional use
	Air
	Water
	Soil
	Sediment

	Local emission to air during episode [kg/d]
	0.121 a
	0
	0
	0

	Emission rate [kg/h]
	5.042x10-3 b
	0
	0
	0

	Non professional use
	
	
	
	

	Local emission to air during episode [kg/d]
	3.85 ( 10-3 a
	0
	0
	0

	Emission rate [kg/h]
	1.60 ( 10-4 c
	0
	0
	0


a    From EUSES calculations

b    Calculated dividing 0.101 kg/24

c    Calculated dividing 3.85 ( 10-3 kg/24

In order to be consistent with the ESD PT18, default value of 24 hours for emission was considered (corresponding to the ESD default Temission of one day). The consideration of a ventilation time of 8 h (i.e. 3fold higher emission rate) would have not led to unsafe values and a PEC/PNEC ratio above 1.
Results are presented in the table below
	Summary table on calculated PEC values (Fugacity Model)

	
	PECSTP
	PECwater
	PECsed
	PECsoil

	
	[mg/m3]
	[mg/l]
	[mg/kg solids]
	[mg/kg wwt]

	Professional
	0
	4.62 ( 10-10
	8.9 ( 10-8
	8.01 ( 10-8

	Non professional
	0
	1.76 ( 10-11
	3.39 ( 10-9
	3.05 ( 10-9


The results of the application of the fugacity model indicate that the potential PEC in surface water, sediment and soil are really negligible.
Two are the major transformation products of Permethrin found in all three compartments, air, soil, water. These are the: 3-(2,2-dichlorovinyl)-2,2-dimethyl-(1-cyclopropane)carboxylate (DCVA) and 3-phenoxybenzoic acid (PBA). The transformation product 3-phenoxybenzyl alcohol (PB alcohol) occurred in relevant amounts (> 10% AR) only in aquatic systems (water phase) but is considered to be transient and no risk assessment was performed for this metabolite (in line with the AR Permethrin, 2014).
All relevant input parameters used in the calculations are provided in the table below.

	Input parameters (only set values) for calculating the fate and distribution in the environment of metabolites DCVA and PBA

	Input 
	Value
	Unit
	Remarks

	
	DCVA
	PBA
	
	

	Molecular weight
	209.07
	214.22
	gmol-1
	

	Molecular correction factor [-]
	0.534a
	0.548a
	[-]
	

	Max occurrence in soil and surface water [%]
	100
	100
	[%]
	Worst case


a  = mol. weightmetabolite / mol. weightPermethrin
Initial concentrations of the metabolites in soil, surface water and sediment were estimated on the worst-case assumption that the metabolite is formed at a quantity equivalent to 100% of the parent (adjusted to take into account differences in the molar masses of the compounds). 

Based on the results for the active substance Permethrin from EUSES and Level III Fugacity model, respectively, the following PEC values for the metabolites were calculated. Only maximum PEC values for Permethrin were considered for calculations (worst case).

Metabolite DCVA: PEC values considering results from EUSES and Level III fugacity model (professional and non-professional use)
	Summary table on calculated PEC values

	
	PECSTP
	PECwater
(Fug. Model)
	PECsed
(Fug. Model)
	PECseawater
	PECseased
	PECsoil
(ESD PT18)
	PECGW
(ESD PT18)
	PECair

	
	[mg/m3]
	[mg/l]
	[mg/kgwwt]
	[mg/l]
	[mg/kgwwt]
	[mg/kg wwt]
	[mg/l]
	[mg/m3]

	Professional
	0
	2.47 ( 10-10
	6.93 ( 10-10
	0
	0
	7.80 ( 10-7
	1.64 ( 10-9
	0

	Non professional
	0
	9.40 ( 10-12
	2.66 ( 10-13
	0
	0
	2.48 ( 10-8
	5.22 ( 10-11
	0


Metabolite PBA: PEC values considering results from EUSES and Level III fugacity model (professional and non-professional use)
	Summary table on calculated PEC values

	
	PECSTP
	PECwater
(Fug. Model)
	PECsed
(Fug. Model)
	PECseawater
	PECseased
	PECsoil
(ESD PT18)
	PECGW
(ESD PT18)
	PECair

	
	[mg/m3]
	[mg/l]
	[mg/kgwwt]
	[mg/l]
	[mg/kgwwt]
	[mg/kg wwt]
	[mg/l]
	[mg/m3]

	Professional
	0
	2.53 ( 10-10
	6.74 ( 10-10
	0
	0
	8.00 ( 10-7
	1.68 ( 10-9
	0

	Non professional
	0
	9.64 ( 10-12
	3.71 ( 10-11
	0
	0
	2.55 ( 10-8
	5.35 ( 10-11
	0


Aggregated environmental exposure

The need to discuss the aggregated environmental exposure arising when an active substance is approved across multiple product types has been discussed during TMI2012 and TMIII2012. At TMIII 2013 it was proposed that such an assessment would be required for Permethrin. However, in the absence of robust guidance that would allow a quantitative assessment to be carried out, it was agreed that a qualitative analysis would suffice.

It is referred to the Assessment Report for Permethrin (2014) where two possible situations are described potentially leading to aggregated exposure:
1) Overlap in time and space in usage of the two PT18 products (and to a lesser extent the PT8 product) where discharges to a municipal STP result in a loading to the different environmental compartments (SW, soil, sludge, sed and GW).

2) Developments containing a high density of treated wooden products where leaching to the same soil body may occur.

Due to the very limited exposure of the environment and no exposure of municipal STPs when Permethrin Smoke Generator is applied according to label recommendations, it is highly unlikely that other Permethrin containing PT18 of PT8 products would lead to an increase of PEC values exceeding PEC/PNEC ratios of 1. Hence, aggregated environmental exposure is not considered to be relevant for Permethrin Smoke Generator.
Primary and secondary poisoning

Primary poisoning 

An assessment of primary poisoning is not required according to the recommendations given in the Emission Scenario Document for PT 18. The product does not contain food attractant, is not applied as granular formulation and is not intended to be applied outdoors.
Secondary poisoning 

A PT-specific exposure assessment for secondary poisoning is given in the Emission Scenario Document for PT 18. It relates to the potential exposure of vertebrates consuming contaminated insects or taking their food in the treated area. This scenario covers releases from outdoor use and is primarily developed for spray applications around buildings. Instead of the usual term PECoral the estimated theoretical exposure (ETE) is used which considers interspecific variations of the exposed vertebrates. However, the intended use of Permethrin Smoke Generator is not suitable for this type of assessment. It corresponds more closely to the recommendations for secondary poisoning assessment given in the TGD considering risk of accumulation along the food chain from diffuse exposure. Therefore, risk assessment for secondary poisoning was performed as proposed in the TGD. 
Permethrin has a potential for bioaccumulation in aquatic and terrestrial non-target organisms (log KOW 4.5). Thus, an estimation of the theoretical exposure of top predators via the aquatic and terrestrial food chain has been performed and is presented in the following tables. In accordance with the ECHA Guidance on the BPR (Volume IV Environment –Version 2.0, October 2017), the predicted environmental concentration in fish- and earthworm-eating top predators has been estimated according to the following relationships:

PECoral, fish-eating predator=PECwater x BCFfish x BMF

Where:

	Variable/parameter (unit)
	Symbol
	Unit
	Value
	Source

	Predicted Environmental Concentration in fish-eating predators
	PECoral, fish-eating predator
	[mg.kgwet fish-1]
	-
	Output

	Predicted Environmental Concentration in water
	PECwater
	[mg.L-1]
	1
	Input

	Bioconcentration Factor for fish on wet weight basis
	BCFfish
	[L.kgwet fish-1]
	5702
	Input 

	Biomagnification factor in fish
	BMF
	[-]
	13
	Default 


1 PECwater for permethrin, DCVA, PBA for indoor professional and non-professional use according to Summary table on calculated PEC values (Fugacity Model) for permethrin, DCVA and PBA.
2 According to permethrin CAR.

3 According to permethrin CAR and Table 23 of ECHA Guidance on the BPR (Volume IV Environment –Version 2.0, October 2017) 

PECoral, earthworm-eating predator=

Cearthworm=(BCFearthworm x Cporewater + Csoil x Fgut x CONVsoil) / (1 + Fgut x CONVsoil)

Where:

	Variable/parameter (unit)
	Symbol
	Unit
	Value
	Source

	Predicted Environmental Concentration in earthworm-eating predators
	PECoral, earthworm-eating predator
	[mg.kgwet earthworm-1]
	-
	Output

	Concentration in earthworm on wet weight basis
	Cearthworm
	[mg.kgwet earthworm-1]
	-
	Output 

	Bioconcentration Factor for earthworms on wet weight basis
	BCFearthworm
	[mg.kgwet earthworm-1]
	151081
	Input 

	Concentration in porewater
	Cporewater
	[mg.L-1]
	2
	Input

	Concentration in soil
	Csoil
	[mg.kg wwt-1]
	3
	Input

	Fraction of gut loading in worm
	Fgut
	[kgdwt.kgwwt-1]
	0.1 4
	Default 

	Conversion factor for soil concentration wet-dry weight soil
	CONVsoil
	[kgwwt.kgdwt-1]
	1.13 4
	Default 


1 According to permethrin CAR.

2 PECporewater for permethrin,  DCVA, PBA for indoor professional and non-professional use according to Summary table on calculated PEC values (ESD) for permethrin, DCVA and PBA.
3 PECsoil for permethrin, DCVA, PBA for indoor professional and non-professional use according to Summary table on calculated PEC values (ESD) for permethrin, DCVA and PBA.
4 Default values were obtained from ECHA Guidance on the BPR (October 2017)

Based on the above the Predicted Environmental Concentration in fish-eating and earthworm-eating predators are presented in the following table.

	Summary table on estimated theoretical exposition values (ETE) via food chain

	Scenario
	PECoral, fish-eating predator
	PECoral, earthworm-eating predator

	Professional use: Indoor

	Permethrin
	2.63E-07
	4.18E-05

	DCVA
	1.41E-07
	2.23E-05

	PBA
	1.44E-07
	2.29E-05

	Non-professional use: Indoor

	Permethrin
	1.00E-08
	1.33E-06

	DCVA
	5.36E-09
	7.11E-07

	PBA
	5.49E-09
	7.29E-07


Conclusion: The PEC/PNEC ratios calculated for secondary poisoning are below 1 for Permethrin and its metabolites DCVA and PBA indicating an acceptable risk for fish and worm-eating birds and mammals.

2.2.8.3 Risk characterisation

Atmosphere

Conclusion: 

Indirect emission to the outdoor air is possible during indoor use of the product and a subsequently release to the indoor air compartment after venting of the room. The local PEC in air is 7.67 × 10-8 mg/m3 for professional and 2.93 × 10-9 mg/m3 for non-professional use. Only a qualitative environmental risk characterisation can be done for the air compartment due to the lack of specific effect data. According to the FOCUS air working group substances with a DT50 in air of 2 days are of potential concern for long-range transport. The DT50 in air for Permethrin in the troposphere was calculated to be 0.701 d assuming a hydroxyl radical concentration of 5 × 105 radicals/cm3. Therefore, it is indicated that Permethrin is rapidly degraded by photochemical processes and thus, possible abiotic effects are considered as negligible.

Sewage treatment plant (STP) 

In view of the proposed uses exposure of sewage treatment plants is not expected. Therefore risk assessment for micro-organisms in sewage treatment plants is not required.

Aquatic compartment

Aquatic organisms

	Summary table on calculated PEC/PNEC values

	
	PEC/PNECwater

	Professional use: Indoor, local scale

	Permethrin
	9.83 ( 10-4

	DCVA
	1.65 ( 10-8

	PBA
	2.53 ( 10-8

	Non-professional use: Indoor, local scale

	Permethrin
	3.47 ( 10-5

	DCVA
	6.27 ( 10-10

	PBA
	9.64 ( 10-10


Conclusion: The PEC/PNEC ratios are below 1 indicating that the active substance Permethrin and its metabolites pose an acceptable risk to aquatic organisms according to the intended use. 

Sediment dwelling organisms

	Summary table on calculated PEC/PNEC values

	
	PEC/PNECSed

	Professional use: Indoor, local scale

	Permethrin
	4.10 ( 10-4

	DCVA
	5.78 ( 10-8

	PBA
	7.49 ( 10-8

	Non-professional use: Indoor, local scale

	Permethrin
	1.56 ( 10-5

	DCVA
	2.22 ( 10-11

	PBA
	4.12 ( 10-9


Conclusion: The PEC/PNEC ratios are below 1 indicating that the active substance Permethrin and its metabolites DCVA and PBA pose an acceptable risk to sediment dwelling organisms according to the intended use. 

Terrestrial compartment 
Soil organisms

According to the request from Greece authorities, PEC values in agricultural soil after 30 days as well as the PEC values in grassland after 180 days (worst-case) is considered in the risk assessment for Permethrin for soil organisms presented below.

	Summary table on calculated PEC/PNEC values

	
	PECagr. soil 30 d
[mg/kgwwt]
	PECagr. soil 30 d /PNECSoil
	PECgrassland 180 d
[mg/kgwwt]
	PECgrassland 180 d/PNECSoil

	Professional use: Indoor, local scale

	Permethrin
	1.46 ( 10-6
	1,67 ( 10-5
	2.91 ( 10-6
	3.32 ( 10-5

	DCVA
	7.08 ( 10-7
	1.70 ( 10-7
	-
	-

	PBA
	8 ( 10-7
	5.56 ( 10-7
	-
	-

	Non-professional use: Indoor, local scale

	Permethrin
	4.65 ( 10-8
	5.31 ( 10-7
	9.29 ( 10-8
	1.06 ( 10-6

	DCVA
	2.48 ( 10-8
	5.39 ( 10-9
	-
	-

	PBA
	2.55 ( 10-8
	1.77 ( 10-8
	-
	-


Conclusion: The PEC/PNEC ratios calculated for terrestrial organisms are below 1 for Permethrin and its metabolites DCVA and PBA indicating an acceptable risk for the terrestrial ecosystem. 
Bees

In the Pesticide Manual
 the active substance Permethrin is described as a non-systemic insecticide with contact and stomach action and as having a slight repellent effect. Thus, uptake via the root system and systematic distribution throughout the plant can be excluded. Additionally, the water solubility of Permethrin is very low and it is regarded as almost insoluble in water (0.18 mg/L). Thus, even if an uptake via the roots is assumed, the resulting concentration of Permethrin in guttation water, pollen and nectar would be negligible. Data on the metabolic behaviour or residue data of Permethrin in plants are not available and are not required due to the intended non-crop use (see Assessment Report Permethrin (2014)). 

In the light of the above mentioned it can be concluded that there will be no indirect exposure to bees and thus no risk assessment for bees following the indoor application of the Permethrin Smoke Generator is required.
Groundwater

	Summary table on calculated PECgroundwater values

	
	PECGroundwater [μg/l]

	Professional use: Indoor, local scale

	Permethrin
	3.07 ( 10-6

	DCVA
	1.64 ( 10-6

	PBA
	1.68 ( 10-6

	Non-professional use: Indoor, local scale

	Permethrin
	9.77 ( 10-8

	DCVA
	5.22 ( 10-8

	PBA
	5.35 ( 10-8


The soil can receive indirect emissions from deposition from air after venting a treated room. In accordance with the guidance presented in the TGD, the concentration of the a.i. in soil pore water of agricultural soil (worst case agricultural PEC value for arable land) has been used to provide an indication for potential groundwater contamination levels. 

The PEC values for Permethrin and its metabolites DCVA and PBA are far below the trigger values of 0.1 µg/L (for a.s) and 0.5 µg/L (for metabolites), respectively, i.e significantly below the current quality standards set by the EU Drinking Water Directive (98/83/EC). 
Primary and secondary poisoning

Primary poisoning

An assessment of primary poisoning is not required according to the recommendations given in the Emission Scenario Document for PT 18. The product does not contain food attractant, is not applied as granular formulation and is not intended to be applied outdoors. 
Secondary poisoning

	Summary table on secondary poisoning

	Scenario
	Substance
	PECoral predator

[mg/kg wwt]
	PEC/PNECbirds
	PEC/PNECmammals

	Professional use: Indoor

	worm-eating predators
	Permethrin
	4.18E-05
	2.50E-06
	3.49E-07

	
	DCVA
	2.23E-05
	1.34E-06
	1.86E-07

	
	PBA
	2.29E-05
	1.37E-06
	1.91E-07

	fish-eating predators
	Permethrin
	2.63E-07
	1.58E-08
	2.19E-09

	
	DCVA
	1.41E-07
	8.43E-09
	1.17E-09

	
	PBA
	1.44E-07
	8.64E-09
	1.20E-09

	Non-professional use: Indoor

	worm-eating predators
	Permethrin
	1.33E-06
	7.97E-08
	1.11E-08

	
	DCVA
	7.11E-07
	4.26E-08
	5.93E-09

	
	PBA
	7.29E-07
	4.36E-08
	6.07E-09

	fish-eating predators
	Permethrin
	1.00E-08
	6.01E-10
	8.36E-11

	
	DCVA
	5.36E-09
	3.21E-10
	4.47E-11

	
	PBA
	5.49E-09
	3.29E-10
	4.58E-11


Conclusion: The PEC/PNEC ratios calculated for secondary poisoning are below 1 for Permethrin and its metabolites DCVA and PBA indicating an acceptable risk for fish and worm-eating birds and mammals.

Mixture toxicity

Assessment of mixture toxicity is not required since only the active substance Permethrin will be released to the environment.

	Overall conclusion on the risk assessment for the environment of the product

	The product Permethrin Smoke Generator is used indoors for professional and non professional use for general disinfestations in not wet cleaned premises. The insecticidal smoke will control insects present at the time of treatment by direct contact action. Due to the intended indoor use, exposure to the environment is expected as a result of venting of treated rooms. Thus, the air and in lesser extent, surface waters, sediment, soil and groundwater will be exposed due to deposition from air. For these exposed environmental compartments risk assessment was performed. Testing of potential effects of Permethrin Smoke Generator on non-target organisms is not required since data can be extrapolated from the active substance Permethrin. Predicted no effect concentration values (PNEC) are derived from the Assessment Report Permethrin (2014) and are used in the risk assessment. For all relevant compartments PEC/PNEC ratios are below 1 for Permethrin and its metabolites DCVA and PBA indicating an acceptable environmental risk according to the intended use of Permethrin Smoke Generator to not wet cleaned areas.
A risk assessment for primary poisoning is not required according to the recommendations given in the Emission Scenario Document for PT 18. The product does not contain food attractant, is not applied as granular formulation and is not intended to be applied outdoors.

Since the log KOW values are > 3 and BCF > 100 L/kg wwt it is indicated that Permethrin and its metabolites DCVA and PBA have a bioaccumulation potential. Therefore, assessment of secondary poisoning is required for the parent active substance Permethrin and the metabolites. A PT-specific exposure assessment for secondary poisoning is given in the Emission Scenario Document for PT 18. However, the intended use of Permethrin Smoke Generator is not suitable for this type of assessment. It corresponds more closely to the recommendations for secondary poisoning assessment given in the TGD considering risk of accumulation along the food chain from diffuse exposure. Therefore, risk assessment for secondary poisoning was performed as proposed in the TGD. The PEC/PNEC ratios calculated for secondary poisoning are below 1 for Permethrin and its metabolites DCVA and PBA indicating an acceptable risk for fish and worm-eating birds and mammals.


2.2.9 Measures to protect man, animals and the environment

[Please refer to summary of the product assessment and to the relevant sections of the assessment report.]

2.2.10 Assessment of a combination of biocidal products

For biocidal products that are intended to be authorised for the use with other biocidal products. 

 [Please, refer to Guidance for Human Health Risk Assessement, Volume III, Part B - to characterise the risk in case of exposure to several products ]

2.2.11 Comparative assessment

[Please, delete if not relevant]

[Please include a reference to the comparative assessment report to be forwarded to ECHA and the other MSs, in accordance with Art. 23(2) of the BPR].
2.2.11.1 Screening phase

- Description of the assessement of the existing chemical diversity in authorised biocidal products to minimise the occurrence of resistance.

- Consideration on whether the active substance(s) meet(s) at least one of the exclusion criteria listed in Article 5(1) but that benefit from derogation in accordance with Article 5(2) of the BPR.

- Conclusion of the screening phase: Stop comparative assessment / Tier IA / Tier IB / Tier II

2.2.11.2 Tier IA

- Description of biocidal products included in the comparison

- Main outcome of the comparison for:

- risk for human health, animal health and the environment 

- significant economic or practical disadvantages

- Conclusion of Tier IA: Tier IB / Tier II

2.2.11.3 Tier IB

- Main outcome of the comparison for:

- risk for human health, animal health and the environment 

- significant economic or practical disadvantages

- Conclusion of Tier IB: End of comparative assessment / Tier II

2.2.11.4 Tier II

- Description of non-chemical alternatives included in the comparison

- Main outcome of the comparison for:

- risk for human health, animal health and the environment 

- efficacy

- significant economic or practical disadvantages

- Conclusion of Tier II: stop comparative assessment/ End of comparative assessment

2.2.11.5 Overall conclusion

- Final recommendation in terms of restriction(s) or prohibition of the biocidal product subject to comparative assessment.
[Please see the latest version of the SPC in the relevant Member State to see all the authorised uses and RMMs authorised for the product].

3 Annexes

3.1 List of studies for the biocidal product (family)
3.2 Output tables from exposure assessment tools

3.2.1 Human exposure assessment

Primary exposure

Operator exposure 

Permethrin Smoke Generator is intended to be used by professional or non-professional operators for general disinfestations indoors. As a ready-to-use insecticidal smoke generator, containing 13.5% Permethrin as active substance, it is designated to be used in domestic areas. Permethrin Smoke Generator will burn for 15-40 seconds after lightning, generating smoke and releasing the active substance into the room atmosphere. The room will be left for four or twenty-four hours after application. Therefore, there will be no relevant exposure during the application of Permethrin Smoke Generator from both professional and non-professional users. Primary exposure is expected only at re-entry for ventilation following application and is derived via inhalation and dermal route.
The estimations on exposure at re-entry have been performed using the model “Pyrotechnic Aerosol Settlement” [Technical Notes for Guidance (2002), p 190]
.

The highest application rate of the product is 15 g/30 m3 room volume, i.e. 0.5 g product/m3.
According to TNsG (2002, p 190), the deposit from a given airborne aerosol concentration (particle sizes of 2 microns and below) can be transferred and calculated following a straight line with the formula:
mg/m2 = 0.073 × mg/m3

500 mg product/m³ × 0.073 = 36.5 mg product/m²

Therefore, the deposit for the a.s. Permethrin as well as for the co-formulants Potassium Chlorate and Talc is calculated as follows: 

	Substance
	Concentration in the product
	Formula
	Deposit of the substance

	Permethrin
	13.5%
	36.5 mg product/m² × 0.135
	4.93 mg/m²

	Potassium Chlorate
	13.5%
	36.5 mg product/m² × 0.135
	4.93 mg/m²

	Talc
	53%
	36.5 mg product/m² × 0.53
	19.35 mg/m²


Professional user

Systemic exposure from inhalation

Exposure from inhalation route is expected to occur for professional user at re-entry for ventilation following application.

In the absence of any other data, a default value of 15 mg/m3 biocide smoke is assumed, as proposed by the model “Pyrotechnic Aerosol Settlement”. 

Therefore, the concentration of the a.s. Permethrin as well as of the co-formulants Potassium Chlorate and Talc at re-entry is calculated as follows: 
	Substance
	Concentration in the product
	Formula
	Deposit of the substance

	Permethrin
	13.5%
	15 mg product/m3 × 0.135
	2.03 mg/m³

	Potassium Chlorate
	13.5%
	15 mg product/m3 × 0.135
	2.03 mg/m³

	Talc
	53%
	15 mg product/m³ × 0.53
	7.95 mg/m3


The adult breathing rate (assuming 60 kg bw) was set at 1.25 m³/h equal to 0.0208 m³/min (HEEG opinion on human default factors 
).

It is assumed, that a professional user needs 60 min to open windows or doors for ventilation (e.g. in warehouses, cellars, attics). 
A default inhalation absorption value of 100% was set for the systemic exposure calculations.

The parameters used for the calculation of systemic exposure (SEinh) from inhalation for professional user are described in the following table.
	Systemic inhalation exposure of the professional user is calculated as follows:

SEinh = amount of a.s. in air × breathing rate × exposure time × inhalation absorption / body weight

	
	Permethrin
	Potassium Chlorate
	Talc

	indicative value (exposure via inhalation: mg product/m3)

concentration of substance in the in-use product

amount of substance in air (mg/m3)
	15
13.5%
2.03
	15

13.5%

2.03
	15

53%

7.95

	breathing rate (m3/min) (default value = 1.25 m3/h):
	0.0208
	0.0208
	0.0208

	exposure time (default value = 60 min)

inhalation absorption

respiratory protection equipment (10% penetration)

body weight (kg)
	60

100%

10%

60
	60

100%

10%

60
	60

100%

10%

60

	Systemic exposure from inhalation (mg a.s./kg bw/day)
	0.0042
	0.0042
	0.0166


Systemic dermal exposure

Dermal exposure may occur for professional user via direct contact to deposits of the biocide on the surface of contact, e.g. opening windows or doors at re-entry following application.

A transfer coeeficient (dislodgeable amount of residues) of 30% from any surface was used as a worst case default value [Technical Notes for Guidance (2002), p 204]. 

According to the EFSA guidance on dermal absorption, a default dermal absorption value of 75% is a reliable worst- case assumption. Therefore, calculations were performed, using the default absorption rate of 75%. 

Skin surface area is considered by taking into account the surface area of palms of both hands to be 410 cm2 (HEEG Opinion 17).

As a worst-case, no transfer coefficient and exposure time will be taken into account, considering that 100% of the potentially amount available to the skin will be transferred to the skin of the hand.

The parameters used for the calculation of systemic dermal exposure (SEdermal) for the professional user are described in the following table.
	Systemic dermal exposure of the professional user is calculated as follows:
SEdermal = deposit of a.s. × transfer coefficient × skin surface area × dermal absorption / body weight

	
	Permethrin
	Potassium Chlorate
	Talc

	Deposit of substance (mg/m²)
	4.93
	4.93
	19.35

	Transfer coefficient (dislodged amount of residues)
	30%
	30%
	30%

	Surface area of both palms (m²)
	0.041
	0.041
	0.041

	Dermal absorption
	75%
	75%
	75%

	Body weight (kg bw)
	60
	60
	60

	Systemic dermal exposure (mg a.s./kg bw/day)
	0.00076
	0.00076
	0.00297


The total systemic exposure (SEtotal) for the professional user is calculated in the following table.

	Total systemic exposure of the professional user is calculated as follows:

SEtotal = SEinh + SEdermal

	
	Permethrin
	Potassium Chlorate
	Talc

	SEinh (mg a.s./kg bw/day)
	0.0042
	0.0042
	0.0166

	SEdermal  (mg a.s./kg bw/day)
	0.00076
	0.00076
	0.00297

	SEtotal (mg a.s./kg bw/day)
	0.00496
	0.00496
	0.01957


Dermal exposure is further reduced from the use of gloves, which are recommended regarding the sensitizing properties of the active substance. The reduction of exposure can be calculated by integrating a standard protection factor of 10. 

	Systemic dermal exposure of the professional user is calculated as follows:
SEdermal = deposit of a.s. × transfer coefficient × skin surface area × dermal absorption / body weight

	
	Permethrin
	Potassium Chlorate
	Talc

	Deposit of substance (mg/m²)
	4.93
	4.93
	19.35

	Transfer coefficient (dislodged amount of residues)
	30%
	30%
	30%

	Surface area of both palms (m²)
	0.041
	0.041
	0.041

	Dermal absorption

Gloves (10% penetration)
	75%

10%
	75%

10%
	75%

10%

	Body weight (kg bw)
	60
	60
	60

	Systemic dermal exposure (mg a.s./kg bw/day)
	0.000076
	0.000076
	0.000297


The total systemic exposure (SEtotal) for the professional user wearing gloves is calculated in the following table.

	Total systemic exposure of the professional user is calculated as follows:

SEtotal = SEinh + SEdermal

	
	Permethrin
	Potassium Chlorate
	Talc

	SEinh (mg a.s./kg bw/day)
	0.0042
	0.0042
	0.0166

	SEdermal  (mg a.s./kg bw/day)
	0.000076
	0.000076
	0.000297

	SEtotal (mg a.s./kg bw/day)
	0.00428
	0.00428
	0.0169


Non-professional user
Systemic exposure from inhalation

Exposure from inhalation route is expected to occur for non-professional user at re-entry for ventilation following application.
In the absence of any other data, a default value of 15 mg/m3 biocide smoke is assumed, as proposed by the model “Pyrotechnic Aerosol Settlement”. 

Permethrin concentration at re-entry: 15 mg product/m3 × 13.5% a.s. = 2.03 mg/m³ 
The adult breathing rate (assuming 60 kg bw) was set at 1.25 m³/h equal to 0.0208 m³/min (HEEG opinion on human default factors 
).

It is assumed, that a non-professional user needs 10 min to open windows or doors etc. for ventilation in domestic rooms.

A default inhalation absorption value of 100% was set for the systemic exposure calculations.
The parameters used for the calculation of systemic exposure (SEinh) from inhalation for non-professional user are described in the following table.
	Systemic inhalation exposure of the non-professional user is calculated as follows:

SEinh = amount of a.s. in air × breathing rate × exposure time × inhalation absorption / body weight

	indicative value (exposure to product via inhalation : mg product/m3)

amount of a.s. in air (mg/m3) [(in-use product contains 13.5%)]
	15
2.03

	breathing rate (m3/min) (default value = 1.25 m3/h):
	0.0208

	exposure time (default value = 10 min)

inhalation absorption

body weight (kg)
	10

100%

60

	
	

	Systemic exposure from inhalation (mg a.s./kg bw/day)
	0.007


Systemic dermal exposure

Dermal exposure may occur for non-professional user via direct contact to deposits of the biocide on the surface of contact, e.g. opening windows or doors at re-entry following application.

A transfer coeeficient (dislodgeable amount of residues) of 30% from any surface was used as a worst case default value [Technical Notes for Guidance (2002), p 204]. 

According to the EFSA guidance on dermal absorption, a default dermal absorption value of 75% is a reliable worst case assumption. Therefore, calculations were performed, using the default absorption rate of 75%. 

Skin surface area is considered by taking into account the surface area of palms of both hands to be 410 cm2 (HEEG Opinion 17).
As a worst-case, no transfer coefficient and exposure time will be taken into account, considering that 100% of the potentially amount available to the skin will be transferred to the skin of the hand.

The parameters used for the calculation of systemic dermal exposure (SEdermal) for the non-professional user are described in the following table.
	Systemic dermal exposure of the non-professional user is calculated as follows:

SEdermal = deposit of a.s. × transfer coefficient × skin surface area × dermal absorption / body weight

	Deposit of a.s. (mg a.s./m²)
	4.93

	Transfer coefficient (dislodged amount of residues)
	30%

	Surface area of both palms (m²)
	0.041

	Dermal absorption
	75%

	Body weight (kg bw)
	60

	Systemic dermal exposure (mg a.s./kg bw/day)
	0.00076


The total systemic exposure (SEtotal) for the non-professional user is calculated in the following table.

	Total systemic exposure of the non-professional user is calculated as follows:

SEtotal = SEinh + SEdermal

	SEinh (mg a.s./kg bw/day)
	0.007

	SEdermal  (mg a.s./kg bw/day)
	0.00076

	SEtotal (mg a.s./kg bw/day)
	0.0078


Secondary exposure for the general public following professional use
Secondary exposure towards Permethrin after the professional application of Permethrin Smoke Generator was considered not to be relevant. The intended premises (e.g. warehouses, cellars, attics) are considered not to be entered by e.g. crawling children.

Secondary exposure for the general public following non-professional use

Secondary exposure towards Permethrin after the non-professional application of Permethrin Smoke Generator is considered to be relevant to the general public and is derived via inhalation, dermal and oral route (hand-to-mouth transfer for infants and toddlers).
Inhalation exposure to volatilised residues of active substance

According to HEEG opinion 13 (2013), inhalation exposure of volatilised biocide active substance, that is the amount of a.s. volatilizing from surfaces after application with the product, can be considered negligible if the following screening test is true for a toddler (worst case compared to adults) based on an inhalation rate of 8 m³/24 h and a body weight of 10 kg and using an AEL in mg/kg bw/d:

0.328 x mw x vp / AELlong-term ≤ 1

where mw denotes the molecular weight (391.3 g/mol) and vp the vapour pressure in Pa (2.155 x 10-6 Pa at 20°C).

Considering an AELlong-term of 0.05 mg/kg bw/d, the assessment results in

0.328 x 391.3 g/mol x 2.155 x 10-6 / 0.05 mg/kg bw/d = 5.5 x 10-3 ≤ 1

Therefore, the inhalation risk for toddlers as well as for infants, children and adults is negligible in long-term exposure.
Dermal exposure to residues on treated surfaces after application
Dermal exposure is expected to occur for bystanders in domestic areas via direct contact to deposits of the biocide on the surface of contact after product application. Secondary exposure occurs to infants, toddlers and children crawling on foor or playing around treated surfaces and adults working around treated surfaces, thereby accidentally touching a treated area with their bare hands. 
Exposure time is assumed to be one hour and a transferable amount of residues (dislodged amount of residues) of 30% from any surface was used as a worst case default value [Technical Notes for Guidance (2002), p 204]. 

According to the EFSA guidance on dermal absorption, a default dermal absorption value of 75% is a reliable worst case assumption. Therefore, calculations were performed, using the default absorption rate of 75%. 

The parameters used for the calculation of systemic dermal exposure (SEdermal) for the general public are described in the following table.
	Systemic dermal exposure of the general public is calculated as follows:

SEdermal = deposit of a.s. × transfer coefficient × skin surface area × dermal absorption / body weight

	
	Infants
	Toddlers
	Children
	Adults

	Deposit of a.s. (mg a.s./m²)
	4.93
	4.93
	4.93
	4.93

	Transferable residues (dislodged amount of residues)
	30%
	30%
	30%
	30%

	Exposure time (h)
	1
	1
	1
	1

	Transfer coefficient (m²/h)*
	0.2
	0.2
	0.2
	0.78

	Dermal exposure (mg a.s./person/day)
	0.296
	0.296
	0.296
	1.15

	Dermal absorption
	75%
	75%
	75%
	75%

	Body weight (kg bw)**
	8
	10
	23.9
	60

	SEdermal (mg a.s./kg bw/day)
	0.0277
	0.0222
	0.0093
	0.0144


*  Recommendation no. 12 of the BPC Ad hoc Working Group on Human Exposure.

** HEEG opinion „Default human factor values for use in exposure assessments for biocidal products“, Endorsed at TM II 2013, European Comission Joint Research Centre.

Oral exposure after hand-to-mouth transfer
Infants and toddlers exhibit a great deal of hand-to-mouth contact. Therefore, a part of the permethrin residues present on the hands will be dislodged by saliva and eventually ingested.

The parameters used for the calculation of systemic oral exposure (SEoral) for the infants and toddlers are described in the following table.
	Systemic oral exposure of the general public is calculated as follows:

SEoral = dermal exposure x fraction on hands x hand to mouth transfer x oral absorption ÷ body weight

	
	Infants
	Toddlers
	Children
	Adults

	Dermal exposure (mg a.s./person/day)
	0.296
	0.296
	n.a.
	n.a.

	Fraction of D on hands
	0.2
	0.2
	
	

	Hand to mouth transfer
	0.5
	0.5
	
	

	Oral absorption
	100%
	100%
	
	

	Body weight (kg bw)**
	8
	10
	
	

	SEoral(mg a.s./kg bw/day)
	0.0037
	0.003
	
	


The total systemic exposure (SEtotal) for the general public is calculated in the following table.

	Total systemic exposure of the general public is calculated as follows:

SEtotal = SEinh + SEdermal + SEoral

	
	Infants
	Toddlers
	Children
	Adults

	SEinh (mg a.s./kg bw/day)
	negligible

	SEdermal (mg a.s./kg bw/day)
	0.0277
	0.0222
	0.0093
	0.0144

	SEoral (mg a.s./kg bw/day)
	0.0037
	0.003
	-
	-

	SEtotal (mg a.s./kg bw/day)
	0.0314
	0.0252
	0.0093
	0.0144


3.2.2 Dietary risk

Estimating Dietary Risk from Transfer of Biocidal Active Substances into Foods (Data Point 8.8)

Permethrin Smoke Generator (a.s. Permethrin)
Professional use, empty storerooms

Identified use with potential food/feed contact

The identified field of use that might lead to residues in food is the treatment of empty storerooms that might be filled with food afterwards. This is a professional use.

For professional uses no guidance available so far.

Reference values Permethrin (CAR, Ireland, 2014)

AEL acute: 0.5 mg/kg bw/day (List of endpoints, CAR S.53) = 500 µg/kg bw/day

AEL chronic: 0.05 mg/kg bw/day (List of endpoints, CAR S.54) = 50 µg/kg bw/day

Worst case application rate of Permethrin Smoke Generator
Highest application rate is used for crawling insects.

Highest application rate is 15 g product per 30 m³ room volume, i.e. 0.5 g product/m³ or 67.5 mg a.s./m³

(0.5 g product x 0.135 g Permethrin/g product = 67.5 mg a.s./m³)

Model used:

Settlement of aerosols (vacated space – fumigation with biocide smoke)

The deposit from a given airborne aerosol concentration can be calculated as follows

Deposit of aerosols [mg/m2] = 0.073 x Aerosol concentration [mg/m3]

The factor used here is derived from experiments and is well established in human exposure calculations. With the introduction of this factor it is taken care for the removal by ventilation and the amount of residues settling on the non-horizontal surfaces in the room.

Calculation of biocide residues deposited from the air to horizontal surfaces

67.5 mg a.s. / m³ x 0.073 = 4.9275 mg a.s. / m²

Estimation of acute dietary exposure

Assumptions: 1 m storage height; the entire amount of product from the ground is distributed equally in the stored good, then:

· 4.9275 mg a.s./m2 ≡ 4.9275 mg a.s./m³ stored good => 0.0049275 mg a.s./L stored good
Worst case: 

One adult of 70 kg bw eats 1 L/day from the stored good. 0.0049275 mg a.s./70 kg bw /day= 0.070393 µg a.s./kg bw/day

Assuming the same intake in toddlers and adults: one toddler of 10 kg bw eats 1 L/day from the stored good:

0.0049275 mg a.s. / 10 kg bw / day = 0.49275 µg a.s./kg bw/day

=>Acute dietary exposure of toddler is 0.1% of AEL acute. Use is safe!

Estimation of chronic dietary exposure

Assumptions: 1 m storage height; the entire amount of product from the ground is distributed equally in the stored good, then:

· 4.9275 mg a.s./m2 ≡ 4.9275 mg a.s./m³ stored good => 0.0049275 mg a.s./L stored good
Worst case: 

One adult of 70 kg bw eats 1 L from the stored good. 0.0049275 mg a.s. /70 kg bw / day = 0.070393 µg a.s./kg bw/day

Assuming the same intake in toddlers and adults: one toddler of 10 kg eats 1 L from the stored good: 

0.0049275 mg a.s./10 kg bw / day = 0.49275 µg a.s./kg bw/day

=>Chronic dietary exposure of toddler is 1.0% of AEL chronic. Use is safe!
3.2.3 EUSES 2.1.2 summary report
PROFESSIONAL USE 
STUDY

STUDY IDENTIFICATION

Study name
Permethrin_Product01_01
S

Study description
indoor, surface, amateur, 0.11g/m², WatSol Bayer/S
S

Author
SP

S

Institute


D

Address


D

Zip code


D

City


D

Country


D

Telephone


D

Telefax


D

Email


D

Calculations checksum
6B1970B7

S

DEFAULTS

DEFAULT IDENTIFICATION

General name
Standard Euses 2.1

D

Description
According to TGDs

D

CHARACTERISTICS OF COMPARTMENTS

GENERAL

Density of solid phase
2.5
[kg.l-1]
D

Density of water phase
1
[kg.l-1]
D

Density of air phase
1.3E-03
[kg.l-1]
D

Environmental temperature
12
[oC]
D

Standard temperature for Vp and Sol
25
[oC]
D

Temperature correction method
Temperature correction for local distribution
D

Constant of Junge equation
0.01
[Pa.m]
D

Surface area of aerosol particles
0.01
[m2.m-3]
D

Gas constant (8.314)
8.314
[Pa.m3.mol-1.K-1]
D

SUSPENDED MATTER

Volume fraction solids in suspended matter
0.1
[m3.m-3]
D

Volume fraction water in suspended matter
0.9
[m3.m-3]
D

Weight fraction of organic carbon in suspended matter
0.1
[kg.kg-1]
D

Bulk density of suspended matter
1.15E+03
[kgwwt.m-3]
O

Conversion factor wet-dry suspened matter
4.6
[kgwwt.kgdwt-1]
O

SEDIMENT

Volume fraction solids in sediment
0.2
[m3.m-3]
D

Volume fraction water in sediment
0.8
[m3.m-3]
D

Weight fraction of organic carbon in sediment
0.05
[kg.kg-1]
D

SOIL

Volume fraction solids in soil
0.6
[m3.m-3]
D

Volume fraction water in soil
0.2
[m3.m-3]
D

Volume fraction air in soil
0.2
[m3.m-3]
D

Weight fraction of organic carbon in soil
0.02
[kg.kg-1]
D

Weight fraction of organic matter in soil
0.034
[kg.kg-1]
O

Bulk density of soil
1.7E+03
[kgwwt.m-3]
O

Conversion factor wet-dry soil
1.13
[kgwwt.kgdwt-1]
O

STP SLUDGE

Fraction of organic carbon in raw sewage sludge
0.3
[kg.kg-1]
D

Fraction of organic carbon in settled sewage sludge
0.3
[kg.kg-1]
D

Fraction of organic carbon in activated sewage sludge
0.37
[kg.kg-1]
D

Fraction of organic carbon in effluent sewage sludge
0.37
[kg.kg-1]
D

DEGRADATION AND TRANSFORMATION RATES

Rate constant for abiotic degradation in STP
0
[d-1]
D

Rate constant for abiotic degradation in bulk sediment
0
[d-1] (12[oC])
D

Rate constant for anaerobic biodegradation in sediment
0
[d-1] (12[oC])
D

Fraction of sediment compartment that is aerated
0.1
[m3.m-3]
D

Concentration of OH-radicals in atmosphere
5E+05
[molec.cm-3]
D

Rate constant for abiotic degradation in bulk soil
0
[d-1] (12[oC])
D

RELEASE ESTIMATION

Fraction of EU production volume for region
100
[%]
D

Fraction of EU tonnage for region (private use)
10
[%]
D

Fraction connected to sewer systems
80
[%]
D

SEWAGE TREATMENT

GENERAL

Number of inhabitants feeding one STP
1E+04
[eq]
D

Sewage flow
200
[l.eq-1.d-1]
D

Effluent discharge rate of local STP
2E+06
[l.d-1]
O

Temperature correction for STP degradation
No

D

Temperature of air above aeration tank
15
[oC]
D

Temperature of water in aeration tank
15
[oC]
D

Height of air column above STP
10
[m]
D

Number of inhabitants of region
2E+07
[eq]
D

Number of inhabitants of continental system
3.5E+08
[eq]
O

Windspeed in the system
3
[m.s-1]
D

RAW SEWAGE

Mass of O2 binding material per person per day
54
[g.eq-1.d-1]
D

Dry weight solids produced per person per day
0.09
[kg.eq-1.d-1]
D

Density solids in raw sewage
1.5
[kg.l-1]
D

Fraction of organic carbon in raw sewage sludge
0.3
[kg.kg-1]
D

PRIMARY SETTLER

Depth of primary settler
4
[m]
D

Hydraulic retention time of primary settler
2
[hr]
D

Density suspended and settled solids in primary settler
1.5
[kg.l-1]
D

Fraction of organic carbon in settled sewage sludge
0.3
[kg.kg-1]
D

ACTIVATED SLUDGE TANK

Depth of aeration tank
3
[m]
D

Density solids of activated sludge
1.3
[kg.l-1]
D

Concentration solids of activated sludge
4
[kg.m-3]
D

Steady state O2 concentration in activated sludge
2E-03
[kg.m-3]
D

Mode of aeration
Surface

D

Aeration rate of bubble aeration
1.31E-05
[m3.s-1.eq-1]
D

Fraction of organic carbon in activated sewage sludge
0.37
[kg.kg-1]
D

Sludge loading rate
0.15
[kg.kg-1.d-1]
D

Hydraulic retention time in aerator (9-box STP)
6.9
[hr]
O

Hydraulic retention time in aerator (6-box STP)
10.8
[hr]
O

Sludge retention time of aeration tank
9.2
[d]
O

SOLIDS-LIQUIDS SEPARATOR

Depth of solids-liquid separator
3
[m]
D

Density suspended and settled solids in solids-liquid separator
1.3
[kg.l-1]
D

Concentration solids in effluent
30
[mg.l-1]
D

Hydraulic retention time of solids-liquid separator
6
[hr]
D

Fraction of organic carbon in effluent sewage sludge
0.37
[kg.kg-1]
D

LOCAL DISTRIBUTION

AIR AND SURFACE WATER

Concentration in air at source strength 1 [kg.d-1]
2.78E-04
[mg.m-3]
D

Standard deposition flux of aerosol-bound compounds
0.01
[mg.m-2.d-1]
D

Standard deposition flux of gaseous compounds
5E-04
[mg.m-2.d-1]
O

Suspended solids concentration in STP effluent water
15
[mg.l-1]
D

Dilution factor (rivers)
10
[-]
D

Flow rate of the river
1.8E+04
[m3.d-1]
D

Calculate dilution from river flow rate
No

D

Dilution factor (coastal areas)
100
[-]
D

SOIL

Mixing depth of grassland soil
0.1
[m]
D

Dry sludge application rate on agricultural soil
5E+03
[kg.ha-1.yr-1]
D

Dry sludge application rate on grassland
1000
[kg.ha-1.yr-1]
D

Averaging time soil (for terrestrial ecosystem)
30
[d]
D

Averaging time agricultural soil
180
[d]
D

Averaging time grassland
180
[d]
D

PMTC, air side of air-soil interface
1.05E-03
[m.s-1]
O

Soil-air PMTC (air-soil interface)
5.56E-06
[m.s-1]
D

Soil-water film PMTC (air-soil interface)
5.56E-10
[m.s-1]
D

Mixing depth agricultural soil
0.2
[m]
D

Fraction of rain water infiltrating soil
0.25
[-]
D

Average annual precipitation
700
[mm.yr-1]
D

REGIONAL AND CONTINENTAL DISTRIBUTION

CONFIGURATION

Fraction of direct regional emissions to seawater
1
[%]
D

Fraction of direct continental emissions to seawater
0
[%]
D

Fraction of regional STP effluent to seawater
0
[%]
D

Fraction of continental STP effluent to seawater
0
[%]
D

Fraction of flow from continental rivers to regional rivers
0.034
[-]
D

Fraction of flow from continental rivers to regional sea
0
[-]
D

Fraction of flow from continental rivers to continental sea
0.966
[-]
O

Number of inhabitants of region
2E+07
[eq]
D

Number of inhabitants in the EU
3.7E+08
[eq]
D

Number of inhabitants of continental system
3.5E+08
[eq]
O

AREAS

REGIONAL

Area (land+rivers) of regional system
4E+04
[km2]
D

Area fraction of freshwater, region (excl. sea)
0.03
[-]
D

Area fraction of natural soil, region (excl. sea)
0.27
[-]
D

Area fraction of agricultural soil, region (excl. sea)
0.6
[-]
D

Area fraction of industrial/urban soil, region (excl. sea)
0.1
[-]
D

Length of regional seawater
40
[km]
D

Width of regional seawater
10
[km]
D

Area of regional seawater
400
[km2]
O

Area (land+rivers+sea) of regional system
4.04E+04
[km2]
O

Area fraction of freshwater, region (total)
0.0297
[-]
O

Area fraction of seawater, region (total)
9.9E-03
[-]
O

Area fraction of natural soil, region (total)
0.267
[-]
O

Area fraction of agricultural soil, region (total)
0.594
[-]
O

Area fraction of industrial/urban soil, region (total)
0.099
[-]
O

CONTINENTAL

Total area of EU (continent+region, incl. sea)
7.04E+06
[km2]
D

Area (land+rivers+sea) of continental system
7E+06
[km2]
O

Area (land+rivers) of continental system
3.5E+06
[km2]
O

Area fraction of freshwater, continent (excl. sea)
0.03
[-]
D

Area fraction of natural soil, continent (excl. sea)
0.27
[-]
D

Area fraction of agricultural soil, continent (excl. sea)
0.6
[-]
D

Area fraction of industrial/urban soil, continent (excl. sea)
0.1
[-]
D

Area fraction of freshwater, continent (total)
0.015
[-]
O

Area fraction of seawater, continent (total)
0.5
[-]
D

Area fraction of natural soil, continent (total)
0.135
[-]
O

Area fraction of agricultural soil, continent (total)
0.3
[-]
O

Area fraction of industrial/urban soil, continent (total)
0.05
[-]
O

MODERATE

Area of moderate system (incl.continent,region)
8.5E+07
[km2]
D

Area of moderate system (excl.continent, region)
7.8E+07
[km2]
O

Area fraction of water, moderate system
0.5
[-]
D

ARCTIC

Area of arctic system
4.25E+07
[km2]
D

Area fraction of water, arctic system
0.6
[-]
D

TROPIC

Area of tropic system
1.275E+08
[km2]
D

Area fraction of water, tropic system
0.7
[-]
D

TEMPERATURE

Environmental temperature, regional scale
12
[oC]
D

Environmental temperature, continental scale
12
[oC]
D

Environmental temperature, moderate scale
12
[oC]
D

Environmental temperature, arctic scale
-10
[oC]
D

Environmental temperature, tropic scale
25
[oC]
D

Enthalpy of vaporisation
50
[kJ.mol-1]
D

Enthalpy of solution
10
[kJ.mol-1]
D

MASS TRANSFER

Air-film PMTC (air-water interface)
3.21E-03
[m.s-1]
O

Water-film PMTC (air-water interface)
4.06E-06
[m.s-1]
O

PMTC, air side of air-soil interface
1.05E-03
[m.s-1]
O

PMTC, soil side of air-soil interface
9.07E-10
[m.s-1]
O

Soil-air PMTC (air-soil interface)
5.56E-06
[m.s-1]
D

Soil-water film PMTC (air-soil interface)
5.56E-10
[m.s-1]
D

Water-film PMTC (sediment-water interface)
2.78E-06
[m.s-1]
D

Pore water PMTC (sediment-water interface)
2.78E-08
[m.s-1]
D

AIR

GENERAL

Atmospheric mixing height
1000
[m]
D

Windspeed in the system
3
[m.s-1]
D

Aerosol deposition velocity
1E-03
[m.s-1]
D

Aerosol collection efficiency
2E+05
[-]
D

RAIN

Average precipitation, regional system
700
[mm.yr-1]
D

Average precipitation, continental system
700
[mm.yr-1]
D

Average precipitation, moderate system
700
[mm.yr-1]
D

Average precipitation, arctic system
250
[mm.yr-1]
D

Average precipitation, tropic system
1.3E+03
[mm.yr-1]
D

RESIDENCE TIMES

Residence time of air, regional
0.687
[d]
O

Residence time of air, continental
9.05
[d]
O

Residence time of air, moderate
30.2
[d]
O

Residence time of air, arctic
22.3
[d]
O

Residence time of air, tropic
38.6
[d]
O

WATER

DEPTH

Water depth of freshwater, regional system
3
[m]
D

Water depth of seawater, regional system
10
[m]
D

Water depth of freshwater, continental system
3
[m]
D

Water depth of seawater, continental system
200
[m]
D

Water depth, moderate system
1000
[m]
D

Water depth, arctic system
1000
[m]
D

Water depth, tropic system
1000
[m]
D

SUSPENDED SOLIDS

Suspended solids conc. freshwater, regional
15
[mg.l-1]
D

Suspended solids conc. seawater, regional
5
[mg.l-1]
D

Suspended solids conc. freshwater, continental
15
[mg.l-1]
D

Suspended solids conc. seawater, continental
5
[mg.l-1]
D

Suspended solids conc. seawater, moderate
5
[mg.l-1]
D

Suspended solids conc. seawater, arctic
5
[mg.l-1]
D

Suspended solids conc. seawater, tropic
5
[mg.l-1]
D

Concentration solids in effluent, regional
30
[mg.l-1]
D

Concentration solids in effluent, continental
30
[mg.l-1]
D

Concentration biota
1
[mgwwt.l-1]
D

RESIDENCE TIMES

Residence time of freshwater, regional
43.3
[d]
O

Residence time of seawater, regional
4.64
[d]
O

Residence time of freshwater, continental
172
[d]
O

Residence time of seawater, continental
365
[d]
O

Residence time of water, moderate
2.69E+03
[d]
O

Residence time of water, arctic
5.84E+03
[d]
O

Residence time of water, tropic
1.09E+04
[d]
O

SEDIMENT

DEPTH

Sediment mixing depth
0.03
[m]
D

SUSPENDED SOLIDS

(Biogenic) prod. susp. solids in freshwater, reg
10
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in seawater, reg
10
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in freshwater, cont
10
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in seawater, cont
5
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in water, moderate
1
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in water, arctic
1
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in water, tropic
1
[g.m-2.yr-1]
D

SEDIMENTATION RATES

Settling velocity of suspended solids
2.5
[m.d-1]
D

Net sedimentation rate, freshwater, regional
2.8
[mm.yr-1]
O

Net sedimentation rate, seawater, regional
1.53
[mm.yr-1]
O

Net sedimentation rate, freshwater, continental
2.75
[mm.yr-1]
O

Net sedimentation rate, seawater, continental
6.69E-03
[mm.yr-1]
O

Net sedimentation rate, moderate
2.8E-03
[mm.yr-1]
O

Net sedimentation rate, arctic
2E-03
[mm.yr-1]
O

Net sedimentation rate, tropic
2E-03
[mm.yr-1]
O

SOIL

GENERAL

Fraction of rain water infiltrating soil
0.25
[-]
D

Fraction of rain water running off soil
0.25
[-]
D

DEPTH

Chemical-dependent soil depth
No

D

Mixing depth natural soil
0.05
[m]
D

Mixing depth agricultural soil
0.2
[m]
D

Mixing depth industrial/urban soil
0.05
[m]
D

Mixing depth of soil, moderate system
0.05
[m]
D

Mixing depth of soil, arctic system
0.05
[m]
D

Mixing depth of soil, tropic system
0.05
[m]
D

EROSION

Soil erosion rate, regional system
0.03
[mm.yr-1]
D

Soil erosion rate, continental system
0.03
[mm.yr-1]
D

Soil erosion rate, moderate system
0.03
[mm.yr-1]
D

Soil erosion rate, arctic system
0.03
[mm.yr-1]
D

Soil erosion rate, tropic system
0.03
[mm.yr-1]
D

SUBSTANCE

SUBSTANCE IDENTIFICATION

General name
Permethrin

S

Description
ACTIFUM 14-P_Activa

S

CAS-No
52645-53-1

S

EC-notification no.
258-067-9

S

EINECS no.


D

PHYSICO-CHEMICAL PROPERTIES

Molecular weight
391.3
[g.mol-1]
S

Melting point
35
[oC]
S

Boiling point
305
[oC]
S

Vapour pressure at test temperature
2.155E-06
[Pa]
S

Temperature at which vapour pressure was measured
20
[oC]
S

Vapour pressure at 25 [oC]
3.04E-06
[Pa]
O

Octanol-water partition coefficient
4.67
[log10]
S

Water solubility at test temperature
0.18
[mg.l-1]
S

Temperature at which solubility was measured
20
[oC]
S

Water solubility at 25 [oC]
0.193
[mg.l-1]
O

PARTITION COEFFICIENTS AND BIOCONCENTRATION FACTORS

SOLIDS-WATER

Chemical class for Koc-QSAR
Non-hydrophobics (default QSAR)
S

Organic carbon-water partition coefficient
2.693E+04
[l.kg-1]
S

Solids-water partition coefficient in soil
539
[l.kg-1]
O

Solids-water partition coefficient in sediment
1.35E+03
[l.kg-1]
O

Solids-water partition coefficient suspended matter
2.69E+03
[l.kg-1]
O

Solids-water partition coefficient in raw sewage sludge
8.08E+03
[l.kg-1]
O

Solids-water partition coefficient in settled sewage sludge
8.08E+03
[l.kg-1]
O

Solids-water partition coefficient in activated sewage sludge
9.96E+03
[l.kg-1]
O

Solids-water partition coefficient in effluent sewage sludge
9.96E+03
[l.kg-1]
O

Soil-water partition coefficient
808
[m3.m-3]
O

Suspended matter-water partition coefficient
674
[m3.m-3]
O

Sediment-water partition coefficient
674
[m3.m-3]
O

AIR-WATER

Environmental temperature
12
[oC]
D

Water solubility at environmental temperature
0.16
[mg.l-1]
O

Vapour pressure at environmental temperature
1.21E-06
[Pa]
O

Sub-cooled liquid vapour pressure
2.1E-06
[Pa]
O

Fraction of chemical associated with aerosol particles
0.979
[-]
O

Henry's law constant at test temparature
4.6E-03
[Pa.m3.mol-1]
S

Temperature at which Henry's law constant was measured
20
[oC]
S

Henry's law constant at 25 [oC]
6.06E-03
[Pa.m3.mol-1]
O

Henry's law constant at enviromental temparature
2.9E-03
[Pa.m3.mol-1]
O

Air-water partitioning coefficient
1.22E-06
[m3.m-3]
O

BIOCONCENTRATION FACTORS

PREDATOR EXPOSURE

Bioconcentration factor for earthworms
562
[l.kgwwt-1]
O

HUMAN AND PREDATOR EXPOSURE

Bioconcentration factor for fish
1.86E+03
[l.kgwwt-1]
O

QSAR valid for calculation of BCF-Fish
Yes

O

Biomagnification factor in fish
2
[-]
O

Biomagnification factor in predator
2
[-]
O

HUMAN EXPOSURE

Partition coefficient between leaves and air
2.24E+08
[m3.m-3]
O

Partition coefficient between plant tissue and water
274
[m3.m-3]
O

Transpiration-stream concentration factor
0.0378
[-]
O

Bioaccumulation factor for meat
1.17E-03
[d.kg-1]
O

Bioaccumulation factor for milk
3.72E-04
[d.kg-1]
O

Purification factor for surface water
0.5
[-]
O

DEGRADATION AND TRANSFORMATION RATES

CHARACTARIZATION

Characterization of biodegradability
Not biodegradable

S

STP

Degradation calculation method in STP
First order, standard OECD/EU tests
D

Rate constant for biodegradation in STP
0
[d-1]
O

Total rate constant for degradation in STP
0
[d-1]
O

Maximum growth rate of specific microorganisms
2
[d-1]
D

Half saturation concentration
0.5
[g.m-3]
D

WATER/SEDIMENT

WATER

Rate constant for hydrolysis in surface water
3.53E+05
[d] (DT50,25[oC])
O

Rate constant for photolysis in surface water
3.35E+14
[d] (DT50)
S

Rate constant for biodegradation in surface water
50
[d] (DT50,12[oC])
S

Total rate constant for degradation in bulk surface water
50
[d] (DT50,12[oC])
S

Rate constant for biodegradation in saltwater
0
[d-1] (20[oC])
O

Total rate constant for degradation in bulk saltwater
6.93E-07
[d-1] (12[oC])
O

SEDIMENT

Rate constant for biodegradation in aerated sediment
50
[d] (DT50,12[oC])
S

Total rate constant for degradation in bulk sediment
500
[d] (DT50,12[oC])
O

AIR

Specific degradation rate constant with OH-radicals
2.2885E-11
[cm3.molec-1.s-1]
S

Rate constant for degradation in air
0.701
[d-1]
S

SOIL

Rate constant for biodegradation in bulk soil
106
[d] (DT50,12[oC])
S

Total rate constant for degradation in bulk soil
106
[d] (DT50,12[oC])
O

REMOVAL RATE CONSTANTS SOIL

Total rate constant for degradation in bulk soil
106
[d] (DT50,12[oC])
O

Rate constant for volatilisation from agricultural soil
6.85E-07
[d-1]
O

Rate constant for leaching from agricultural soil
2.97E-06
[d-1]
O

Total rate constant for removal from agricultural top soil
6.54E-03
[d-1]
O

Rate constant for volatilisation from grassland soil
1.37E-06
[d-1]
O

Rate constant for leaching from grassland soil
5.93E-06
[d-1]
O

Total rate constant for removal from grassland top soil
6.55E-03
[d-1]
O

Rate constant for volatilisation from industrial soil
2.74E-06
[d-1]
O

Rate constant for leaching from industrial soil
1.19E-05
[d-1]
O

Total rate constant for removal from industrial soil
6.55E-03
[d-1]
O

RELEASE ESTIMATION

BIOCIDE SCENARIO INPUT DATA

Usage/production title
ACTIFUM 14-P, indoor, smoke generator/air space tr
S

Scenario choice for biocides
(18) Insecticides

S

Additional scenario information
(18.2.5) Indoor, fumigant

S

INDUSTRIAL USE

Emission scenario
Local air emissions

S

INTERMEDIATE RESULTS

RELEASE FRACTIONS AND EMISSION DAYS

INDUSTRIAL USE

APPLICATION

Fumigant or gas
Fumigant

S

Quantity of product used
102.8
[g]
S

Fraction of retention in goods
2
[%]
O

Fraction of disintegration
0.1
[%]
O

Number of emission days per year
1
[-]
S

Local emission to air during episode
0.101
[kg.d-1]
O

LOCAL

[INDUSTRIAL USE]

Local emission to air during episode
0.101
[kg.d-1]
O

Emission to air calculated by special scenario
Yes

O

Local emission to wastewater during episode
0
[kg.d-1]
O

Emission to water calculated by special scenario
Yes

O

Specific biocides scenario available
Yes

D

Show this step in further calculations
Yes

S

Intermittent release
No

S

DISTRIBUTION

SEWAGE TREATMENT

[INDUSTRIAL USE]

INPUT AND CONFIGURATION [INDUSTRIAL USE]

INPUT

Use or bypass STP (local freshwater assessment)
Use STP

D

Use or bypass STP (local marine assessment)
Bypass STP

D

Local emission to wastewater during episode
0
[kg.d-1]
O

Concentration in untreated wastewater
0
[mg.l-1]
O

Local emission entering the STP
0
[kg.d-1]
O

CONFIGURATION

Type of local STP
With primary settler (9-box)
D

Number of inhabitants feeding this STP
1E+04
[eq]
O

Effluent discharge rate of this STP
2E+06
[l.d-1]
O

Calculate dilution from river flow rate
No

O

Flow rate of the river
1.8E+04
[m3.d-1]
O

Dilution factor (rivers)
10
[-]
O

Dilution factor (coastal areas)
100
[-]
O

OUTPUT [INDUSTRIAL USE]

Fraction of emission directed to air by STP
0
[%]
O

Fraction of emission directed to water by STP
0
[%]
O

Fraction of emission directed to sludge by STP
0
[%]
O

Fraction of the emission degraded in STP
0
[%]
O

Total of fractions
0
[%]
O

Local indirect emission to air from STP during episode
0
[kg.d-1]
O

Concentration in untreated wastewater
0
[mg.l-1]
O

Concentration of chemical (total) in the STP-effluent
0
[mg.l-1]
O

Concentration in effluent exceeds solubility
No

O

Concentration in dry sewage sludge
0
[mg.kg-1]
O

PEC for micro-organisms in the STP
0
[mg.l-1]
O

LIFE CYCLE STEPS

[INDUSTRIAL USE]

LOCAL CONCENTRATIONS AND DEPOSITIONS [INDUSTRIAL USE]

AIR

Concentration in air during emission episode
2.8E-05
[mg.m-3]
O

Annual average concentration in air, 100 m from point source
7.67E-08
[mg.m-3]
O

Total deposition flux during emission episode
9.87E-04
[mg.m-2.d-1]
O

Annual average total deposition flux
2.7E-06
[mg.m-2.d-1]
O

WATER, SEDIMENT

Concentration in surface water during emission episode (dissolved)
0
[mg.l-1]
O

Concentration in surface water exceeds solubility
No

O

Annual average concentration in surface water (dissolved)
0
[mg.l-1]
O

Concentration in seawater during emission episode (dissolved)
0
[mg.l-1]
O

Annual average concentration in seawater (dissolved)
0
[mg.l-1]
O

SOIL, GROUNDWATER

Concentration in agric. soil averaged over 30 days
1.22E-06
[mg.kgwwt-1]
O

Concentration in agric. soil averaged over 180 days
1.22E-06
[mg.kgwwt-1]
O

Concentration in grassland averaged over 180 days
2.43E-06
[mg.kgwwt-1]
O

Fraction of steady-state (agricultural soil)
1
[-]
O

Fraction of steady-state (grassland soil)
1
[-]
O

LOCAL PECS [INDUSTRIAL USE]

AIR

Annual average local PEC in air (total)
7.67E-08
[mg.m-3]
O

WATER, SEDIMENT

Local PEC in surface water during emission episode (dissolved)
0
[mg.l-1]
O

Qualitative assessment might be needed (TGD Part II, 5.6)
No

O

Annual average local PEC in surface water (dissolved)
0
[mg.l-1]
O

Local PEC in fresh-water sediment during emission episode
0
[mg.kgwwt-1]
O

Local PEC in seawater during emission episode (dissolved)
0
[mg.l-1]
O

Qualitative assessment might be needed (TGD Part II, 5.6)
No

O

Annual average local PEC in seawater (dissolved)
0
[mg.l-1]
O

Local PEC in marine sediment during emission episode
0
[mg.kgwwt-1]
O

SOIL, GROUNDWATER

Local PEC in agric. soil (total) averaged over 30 days
1.22E-06
[mg.kgwwt-1]
O

Local PEC in agric. soil (total) averaged over 180 days
1.22E-06
[mg.kgwwt-1]
O

Local PEC in grassland (total) averaged over 180 days
2.43E-06
[mg.kgwwt-1]
O

Local PEC in pore water of agricultural soil
2.56E-09
[mg.l-1]
O

Local PEC in pore water of grassland
5.11E-09
[mg.l-1]
O

Local PEC in groundwater under agricultural soil
2.56E-09
[mg.l-1]
O

EXPOSURE

EFFECTS

INPUT OF EFFECTS DATA

MICRO-ORGANISMS

Test system
Respiration inhibition, EU Annex V C.11, OECD 209
D

EC50 for micro-organisms in a STP
??
[mg.l-1]
D

EC10 for micro-organisms in a STP
??
[mg.l-1]
D

NOEC for micro-organisms in a STP
??
[mg.l-1]
D

AQUATIC ORGANISMS

FRESH WATER

L(E)C50 SHORT-TERM TESTS

LC50 for fish
??
[mg.l-1]
D

L(E)C50 for Daphnia
??
[mg.l-1]
D

EC50 for algae
??
[mg.l-1]
D

LC50 for additional taxonomic group
??
[mg.l-1]
D

Aquatic species
other

D

NOEC LONG-TERM TESTS

NOEC for fish
??
[mg.l-1]
D

NOEC for Daphnia
??
[mg.l-1]
D

NOEC for algae
??
[mg.l-1]
D

NOEC for additional taxonomic group
??
[mg.l-1]
D

NOEC for additional taxonomic group
??
[mg.l-1]
D

NOEC for additional taxonomic group
??
[mg.l-1]
D

NOEC for additional taxonomic group
??
[mg.l-1]
D

MARINE

L(E)C50 SHORT-TERM TESTS

LC50 for fish (marine)
??
[mg.l-1]
D

L(E)C50 for crustaceans (marine)
??
[mg.l-1]
D

EC50 for algae (marine)
??
[mg.l-1]
D

LC50 for additional taxonomic group (marine)
??
[mg.l-1]
D

Marine species
other

D

LC50 for additional taxonomic group (marine)
??
[mg.l-1]
D

Marine species
other

D

NOEC LONG-TERM TESTS

NOEC for fish (marine)
??
[mg.l-1]
D

NOEC for crustaceans (marine)
??
[mg.l-1]
D

NOEC for algae (marine)
??
[mg.l-1]
D

NOEC for additional taxonomic group (marine)
??
[mg.l-1]
D

NOEC for additional taxonomic group (marine)
??
[mg.l-1]
D

FRESH WATER SEDIMENT

L(E)C50 SHORT-TERM TESTS

LC50 for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10/NOEC LONG-TERM TESTS

EC10 for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10 for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10 for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

MARINE SEDIMENT

L(E)C50 SHORT-TERM TESTS

LC50 for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10/NOEC LONG-TERM TESTS

EC10 for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10 for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10 for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

TERRESTRIAL ORGANISMS

L(E)C50 SHORT-TERM TESTS

LC50 for plants
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

LC50 for earthworms
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

EC50 for microorganisms
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

LC50 for other terrestrial species
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

NOEC LONG-TERM TESTS

NOEC for plants
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

NOEC for earthworms
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

NOEC for microorganisms
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

NOEC for additional taxonomic group
??
[mg.kgwwt-1]
D

Terrestrial species
other

D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

NOEC for additional taxonomic group
??
[mg.kgwwt-1]
D

Terrestrial species
other

D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

ENVIRONMENTAL EFFECTS ASSESSMENT

ENVIRONMENTAL PNECS

FRESH WATER

Same taxonomic group for LC50 and NOEC
No

O

Toxicological data used for extrapolation to PNEC Aqua
??
[mg.l-1]
O

Assessment factor applied in extrapolation to PNEC Aqua
??
[-]
O

PNEC for aquatic organisms
??
[mg.l-1]
O

INTERMITTENT RELEASES

Toxicological data used for extrapolation to PNEC Aqua
??
[mg.l-1]
O

Assessment factor applied in extrapolation to PNEC Aqua
??
[-]
O

PNEC for aquatic organisms, intermittent releases
??
[mg.l-1]
O

STATISTICAL

PNEC for aquatic organisms with statistical method
??
[mg.l-1]
D

MARINE

Same taxonomic group for marine LC50 and NOEC
No

O

Toxicological data used for extrapolation to PNEC Marine
??
[mg.l-1]
O

Assessment factor applied in extrapolation to PNEC Marine
??
[-]
O

PNEC for marine organisms
??
[mg.l-1]
O

STATISTICAL

PNEC for marine organisms with statistical method
??
[mg.l-1]
D

FRESH WATER SEDIMENT

Toxicological data used for extrapolation to PNEC sediment (fresh)
??
[mg.kgwwt-1]
O

Assessment factor applied in extrapolation to PNEC sediment (fresh)
??
[-]
O

PNEC for fresh-water sediment organisms (from toxicological data)
??
[mg.kgwwt-1]
O

PNEC for fresh-water sediment organisms (equilibrium partitioning)
??
[mg.kgwwt-1]
O

Equilibrium partitioning used for PNEC in fresh-water sediment?
Yes

O

PNEC for fresh-water sediment, normalised to 10% o.c. (local)
??
[mg.kgwwt-1]
O

PNEC for fresh-water sediment, normalised to 5% o.c. (regional)
??
[mg.kgwwt-1]
O

MARINE SEDIMENT

Toxicological data used for extrapolation to PNEC sediment (marine)
??
[mg.kgwwt-1]
O

Assessment factor applied in extrapolation to PNEC sediment (marine)
??
[-]
O

PNEC for marine sediment organisms (from toxicological data)
??
[mg.kgwwt-1]
O

PNEC for marine sediment organisms (equilibrium partitioning)
??
[mg.kgwwt-1]
O

Equilibrium partitioning used for PNEC in marine sediment?
Yes

O

PNEC for marine sediment, normalised to 10% o.c. (local)
??
[mg.kgwwt-1]
O

PNEC for marine sediment, normalised to 5% o.c. (regional)
??
[mg.kgwwt-1]
O

TERRESTRIAL

Same taxonomic group for LC50 and NOEC
No

O

Toxicological data used for extrapolation to PNEC Terr
??
[mg.kgwwt-1]
O

Assessment factor applied in extrapolation to PNEC Terr
??
[-]
O

PNEC for terrestrial organisms (from toxicological data)
??
[mg.kgwwt-1]
O

PNEC for terrestrial organisms (equilibrium partitioning)
??
[mg.kgwwt-1]
O

Equilibrium partitioning used for PNEC in soil?
Yes

O

PNEC for terrestrial organisms
??
[mg.kgwwt-1]
O

STATISTICAL

PNEC for terrestrial organisms with statistical method
??
[mg.kgwwt-1]
D

STP

Toxicological data used for extrapolation to PNEC micro
??
[mg.l-1]
O

Assessment factor applied in extrapolation to PNEC micro
??
[-]
O

PNEC for micro-organisms in a STP
??
[mg.l-1]
O

RISK CHARACTERIZATION

ENVIRONMENTAL EXPOSURE

LOCAL

RISK CHARACTERIZATION OF  [INDUSTRIAL USE]

WATER

RCR for the local fresh-water compartment
??
[-]
O

Intermittent release
No

S

RCR for the local marine compartment
??
[-]
O

RCR for the local fresh-water compartment, statistical method
??
[-]
O

RCR for the local marine compartment, statistical method
??
[-]
O

SEDIMENT

RCR for the local fresh-water sediment compartment
??
[-]
O

Extra factor 10 applied to PEC/PNEC
No

O

RCR for the local marine sediment compartment
??
[-]
O

Extra factor 10 applied to PEC/PNEC
No

O

SOIL

RCR for the local soil compartment
??
[-]
O

Extra factor 10 applied to PEC/PNEC
No

O

RCR for the local soil compartment, statistical method
??
[-]
O

STP

RCR for the sewage treatment plant
??
[-]
O

NON PROFESSIONAL USE

STUDY

STUDY IDENTIFICATION

Study name
Permethrin_Product01_01
S

Study description
indoor, surface, amateur, 0.11g/m², WatSol Bayer/S
S

Author
SP

S

Institute


D

Address


D

Zip code


D

City


D

Country


D

Telephone


D

Telefax


D

Email


D

Calculations checksum
69B8C2A6

S

DEFAULTS

DEFAULT IDENTIFICATION

General name
Standard Euses 2.1

D

Description
According to TGDs

D

CHARACTERISTICS OF COMPARTMENTS

GENERAL

Density of solid phase
2.5
[kg.l-1]
D

Density of water phase
1
[kg.l-1]
D

Density of air phase
1.3E-03
[kg.l-1]
D

Environmental temperature
12
[oC]
D

Standard temperature for Vp and Sol
25
[oC]
D

Temperature correction method
Temperature correction for local distribution
D

Constant of Junge equation
0.01
[Pa.m]
D

Surface area of aerosol particles
0.01
[m2.m-3]
D

Gas constant (8.314)
8.314
[Pa.m3.mol-1.K-1]
D

SUSPENDED MATTER

Volume fraction solids in suspended matter
0.1
[m3.m-3]
D

Volume fraction water in suspended matter
0.9
[m3.m-3]
D

Weight fraction of organic carbon in suspended matter
0.1
[kg.kg-1]
D

Bulk density of suspended matter
1.15E+03
[kgwwt.m-3]
O

Conversion factor wet-dry suspened matter
4.6
[kgwwt.kgdwt-1]
O

SEDIMENT

Volume fraction solids in sediment
0.2
[m3.m-3]
D

Volume fraction water in sediment
0.8
[m3.m-3]
D

Weight fraction of organic carbon in sediment
0.05
[kg.kg-1]
D

SOIL

Volume fraction solids in soil
0.6
[m3.m-3]
D

Volume fraction water in soil
0.2
[m3.m-3]
D

Volume fraction air in soil
0.2
[m3.m-3]
D

Weight fraction of organic carbon in soil
0.02
[kg.kg-1]
D

Weight fraction of organic matter in soil
0.034
[kg.kg-1]
O

Bulk density of soil
1.7E+03
[kgwwt.m-3]
O

Conversion factor wet-dry soil
1.13
[kgwwt.kgdwt-1]
O

STP SLUDGE

Fraction of organic carbon in raw sewage sludge
0.3
[kg.kg-1]
D

Fraction of organic carbon in settled sewage sludge
0.3
[kg.kg-1]
D

Fraction of organic carbon in activated sewage sludge
0.37
[kg.kg-1]
D

Fraction of organic carbon in effluent sewage sludge
0.37
[kg.kg-1]
D

DEGRADATION AND TRANSFORMATION RATES

Rate constant for abiotic degradation in STP
0
[d-1]
D

Rate constant for abiotic degradation in bulk sediment
0
[d-1] (12[oC])
D

Rate constant for anaerobic biodegradation in sediment
0
[d-1] (12[oC])
D

Fraction of sediment compartment that is aerated
0.1
[m3.m-3]
D

Concentration of OH-radicals in atmosphere
5E+05
[molec.cm-3]
D

Rate constant for abiotic degradation in bulk soil
0
[d-1] (12[oC])
D

RELEASE ESTIMATION

Fraction of EU production volume for region
100
[%]
D

Fraction of EU tonnage for region (private use)
10
[%]
D

Fraction connected to sewer systems
80
[%]
D

SEWAGE TREATMENT

GENERAL

Number of inhabitants feeding one STP
1E+04
[eq]
D

Sewage flow
200
[l.eq-1.d-1]
D

Effluent discharge rate of local STP
2E+06
[l.d-1]
O

Temperature correction for STP degradation
No

D

Temperature of air above aeration tank
15
[oC]
D

Temperature of water in aeration tank
15
[oC]
D

Height of air column above STP
10
[m]
D

Number of inhabitants of region
2E+07
[eq]
D

Number of inhabitants of continental system
3.5E+08
[eq]
O

Windspeed in the system
3
[m.s-1]
D

RAW SEWAGE

Mass of O2 binding material per person per day
54
[g.eq-1.d-1]
D

Dry weight solids produced per person per day
0.09
[kg.eq-1.d-1]
D

Density solids in raw sewage
1.5
[kg.l-1]
D

Fraction of organic carbon in raw sewage sludge
0.3
[kg.kg-1]
D

PRIMARY SETTLER

Depth of primary settler
4
[m]
D

Hydraulic retention time of primary settler
2
[hr]
D

Density suspended and settled solids in primary settler
1.5
[kg.l-1]
D

Fraction of organic carbon in settled sewage sludge
0.3
[kg.kg-1]
D

ACTIVATED SLUDGE TANK

Depth of aeration tank
3
[m]
D

Density solids of activated sludge
1.3
[kg.l-1]
D

Concentration solids of activated sludge
4
[kg.m-3]
D

Steady state O2 concentration in activated sludge
2E-03
[kg.m-3]
D

Mode of aeration
Surface

D

Aeration rate of bubble aeration
1.31E-05
[m3.s-1.eq-1]
D

Fraction of organic carbon in activated sewage sludge
0.37
[kg.kg-1]
D

Sludge loading rate
0.15
[kg.kg-1.d-1]
D

Hydraulic retention time in aerator (9-box STP)
6.9
[hr]
O

Hydraulic retention time in aerator (6-box STP)
10.8
[hr]
O

Sludge retention time of aeration tank
9.2
[d]
O

SOLIDS-LIQUIDS SEPARATOR

Depth of solids-liquid separator
3
[m]
D

Density suspended and settled solids in solids-liquid separator
1.3
[kg.l-1]
D

Concentration solids in effluent
30
[mg.l-1]
D

Hydraulic retention time of solids-liquid separator
6
[hr]
D

Fraction of organic carbon in effluent sewage sludge
0.37
[kg.kg-1]
D

LOCAL DISTRIBUTION

AIR AND SURFACE WATER

Concentration in air at source strength 1 [kg.d-1]
2.78E-04
[mg.m-3]
D

Standard deposition flux of aerosol-bound compounds
0.01
[mg.m-2.d-1]
D

Standard deposition flux of gaseous compounds
5E-04
[mg.m-2.d-1]
O

Suspended solids concentration in STP effluent water
15
[mg.l-1]
D

Dilution factor (rivers)
10
[-]
D

Flow rate of the river
1.8E+04
[m3.d-1]
D

Calculate dilution from river flow rate
No

D

Dilution factor (coastal areas)
100
[-]
D

SOIL

Mixing depth of grassland soil
0.1
[m]
D

Dry sludge application rate on agricultural soil
5E+03
[kg.ha-1.yr-1]
D

Dry sludge application rate on grassland
1000
[kg.ha-1.yr-1]
D

Averaging time soil (for terrestrial ecosystem)
30
[d]
D

Averaging time agricultural soil
180
[d]
D

Averaging time grassland
180
[d]
D

PMTC, air side of air-soil interface
1.05E-03
[m.s-1]
O

Soil-air PMTC (air-soil interface)
5.56E-06
[m.s-1]
D

Soil-water film PMTC (air-soil interface)
5.56E-10
[m.s-1]
D

Mixing depth agricultural soil
0.2
[m]
D

Fraction of rain water infiltrating soil
0.25
[-]
D

Average annual precipitation
700
[mm.yr-1]
D

REGIONAL AND CONTINENTAL DISTRIBUTION

CONFIGURATION

Fraction of direct regional emissions to seawater
1
[%]
D

Fraction of direct continental emissions to seawater
0
[%]
D

Fraction of regional STP effluent to seawater
0
[%]
D

Fraction of continental STP effluent to seawater
0
[%]
D

Fraction of flow from continental rivers to regional rivers
0.034
[-]
D

Fraction of flow from continental rivers to regional sea
0
[-]
D

Fraction of flow from continental rivers to continental sea
0.966
[-]
O

Number of inhabitants of region
2E+07
[eq]
D

Number of inhabitants in the EU
3.7E+08
[eq]
D

Number of inhabitants of continental system
3.5E+08
[eq]
O

AREAS

REGIONAL

Area (land+rivers) of regional system
4E+04
[km2]
D

Area fraction of freshwater, region (excl. sea)
0.03
[-]
D

Area fraction of natural soil, region (excl. sea)
0.27
[-]
D

Area fraction of agricultural soil, region (excl. sea)
0.6
[-]
D

Area fraction of industrial/urban soil, region (excl. sea)
0.1
[-]
D

Length of regional seawater
40
[km]
D

Width of regional seawater
10
[km]
D

Area of regional seawater
400
[km2]
O

Area (land+rivers+sea) of regional system
4.04E+04
[km2]
O

Area fraction of freshwater, region (total)
0.0297
[-]
O

Area fraction of seawater, region (total)
9.9E-03
[-]
O

Area fraction of natural soil, region (total)
0.267
[-]
O

Area fraction of agricultural soil, region (total)
0.594
[-]
O

Area fraction of industrial/urban soil, region (total)
0.099
[-]
O

CONTINENTAL

Total area of EU (continent+region, incl. sea)
7.04E+06
[km2]
D

Area (land+rivers+sea) of continental system
7E+06
[km2]
O

Area (land+rivers) of continental system
3.5E+06
[km2]
O

Area fraction of freshwater, continent (excl. sea)
0.03
[-]
D

Area fraction of natural soil, continent (excl. sea)
0.27
[-]
D

Area fraction of agricultural soil, continent (excl. sea)
0.6
[-]
D

Area fraction of industrial/urban soil, continent (excl. sea)
0.1
[-]
D

Area fraction of freshwater, continent (total)
0.015
[-]
O

Area fraction of seawater, continent (total)
0.5
[-]
D

Area fraction of natural soil, continent (total)
0.135
[-]
O

Area fraction of agricultural soil, continent (total)
0.3
[-]
O

Area fraction of industrial/urban soil, continent (total)
0.05
[-]
O

MODERATE

Area of moderate system (incl.continent,region)
8.5E+07
[km2]
D

Area of moderate system (excl.continent, region)
7.8E+07
[km2]
O

Area fraction of water, moderate system
0.5
[-]
D

ARCTIC

Area of arctic system
4.25E+07
[km2]
D

Area fraction of water, arctic system
0.6
[-]
D

TROPIC

Area of tropic system
1.275E+08
[km2]
D

Area fraction of water, tropic system
0.7
[-]
D

TEMPERATURE

Environmental temperature, regional scale
12
[oC]
D

Environmental temperature, continental scale
12
[oC]
D

Environmental temperature, moderate scale
12
[oC]
D

Environmental temperature, arctic scale
-10
[oC]
D

Environmental temperature, tropic scale
25
[oC]
D

Enthalpy of vaporisation
50
[kJ.mol-1]
D

Enthalpy of solution
10
[kJ.mol-1]
D

MASS TRANSFER

Air-film PMTC (air-water interface)
3.21E-03
[m.s-1]
O

Water-film PMTC (air-water interface)
4.06E-06
[m.s-1]
O

PMTC, air side of air-soil interface
1.05E-03
[m.s-1]
O

PMTC, soil side of air-soil interface
9.07E-10
[m.s-1]
O

Soil-air PMTC (air-soil interface)
5.56E-06
[m.s-1]
D

Soil-water film PMTC (air-soil interface)
5.56E-10
[m.s-1]
D

Water-film PMTC (sediment-water interface)
2.78E-06
[m.s-1]
D

Pore water PMTC (sediment-water interface)
2.78E-08
[m.s-1]
D

AIR

GENERAL

Atmospheric mixing height
1000
[m]
D

Windspeed in the system
3
[m.s-1]
D

Aerosol deposition velocity
1E-03
[m.s-1]
D

Aerosol collection efficiency
2E+05
[-]
D

RAIN

Average precipitation, regional system
700
[mm.yr-1]
D

Average precipitation, continental system
700
[mm.yr-1]
D

Average precipitation, moderate system
700
[mm.yr-1]
D

Average precipitation, arctic system
250
[mm.yr-1]
D

Average precipitation, tropic system
1.3E+03
[mm.yr-1]
D

RESIDENCE TIMES

Residence time of air, regional
0.687
[d]
O

Residence time of air, continental
9.05
[d]
O

Residence time of air, moderate
30.2
[d]
O

Residence time of air, arctic
22.3
[d]
O

Residence time of air, tropic
38.6
[d]
O

WATER

DEPTH

Water depth of freshwater, regional system
3
[m]
D

Water depth of seawater, regional system
10
[m]
D

Water depth of freshwater, continental system
3
[m]
D

Water depth of seawater, continental system
200
[m]
D

Water depth, moderate system
1000
[m]
D

Water depth, arctic system
1000
[m]
D

Water depth, tropic system
1000
[m]
D

SUSPENDED SOLIDS

Suspended solids conc. freshwater, regional
15
[mg.l-1]
D

Suspended solids conc. seawater, regional
5
[mg.l-1]
D

Suspended solids conc. freshwater, continental
15
[mg.l-1]
D

Suspended solids conc. seawater, continental
5
[mg.l-1]
D

Suspended solids conc. seawater, moderate
5
[mg.l-1]
D

Suspended solids conc. seawater, arctic
5
[mg.l-1]
D

Suspended solids conc. seawater, tropic
5
[mg.l-1]
D

Concentration solids in effluent, regional
30
[mg.l-1]
D

Concentration solids in effluent, continental
30
[mg.l-1]
D

Concentration biota
1
[mgwwt.l-1]
D

RESIDENCE TIMES

Residence time of freshwater, regional
43.3
[d]
O

Residence time of seawater, regional
4.64
[d]
O

Residence time of freshwater, continental
172
[d]
O

Residence time of seawater, continental
365
[d]
O

Residence time of water, moderate
2.69E+03
[d]
O

Residence time of water, arctic
5.84E+03
[d]
O

Residence time of water, tropic
1.09E+04
[d]
O

SEDIMENT

DEPTH

Sediment mixing depth
0.03
[m]
D

SUSPENDED SOLIDS

(Biogenic) prod. susp. solids in freshwater, reg
10
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in seawater, reg
10
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in freshwater, cont
10
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in seawater, cont
5
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in water, moderate
1
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in water, arctic
1
[g.m-2.yr-1]
D

(Biogenic) prod. susp. solids in water, tropic
1
[g.m-2.yr-1]
D

SEDIMENTATION RATES

Settling velocity of suspended solids
2.5
[m.d-1]
D

Net sedimentation rate, freshwater, regional
2.8
[mm.yr-1]
O

Net sedimentation rate, seawater, regional
1.53
[mm.yr-1]
O

Net sedimentation rate, freshwater, continental
2.75
[mm.yr-1]
O

Net sedimentation rate, seawater, continental
6.69E-03
[mm.yr-1]
O

Net sedimentation rate, moderate
2.8E-03
[mm.yr-1]
O

Net sedimentation rate, arctic
2E-03
[mm.yr-1]
O

Net sedimentation rate, tropic
2E-03
[mm.yr-1]
O

SOIL

GENERAL

Fraction of rain water infiltrating soil
0.25
[-]
D

Fraction of rain water running off soil
0.25
[-]
D

DEPTH

Chemical-dependent soil depth
No

D

Mixing depth natural soil
0.05
[m]
D

Mixing depth agricultural soil
0.2
[m]
D

Mixing depth industrial/urban soil
0.05
[m]
D

Mixing depth of soil, moderate system
0.05
[m]
D

Mixing depth of soil, arctic system
0.05
[m]
D

Mixing depth of soil, tropic system
0.05
[m]
D

EROSION

Soil erosion rate, regional system
0.03
[mm.yr-1]
D

Soil erosion rate, continental system
0.03
[mm.yr-1]
D

Soil erosion rate, moderate system
0.03
[mm.yr-1]
D

Soil erosion rate, arctic system
0.03
[mm.yr-1]
D

Soil erosion rate, tropic system
0.03
[mm.yr-1]
D

SUBSTANCE

SUBSTANCE IDENTIFICATION

General name
Permethrin

S

Description
ACTIFUM 14-P_Activa

S

CAS-No
52645-53-1

S

EC-notification no.
258-067-9

S

EINECS no.


D

PHYSICO-CHEMICAL PROPERTIES

Molecular weight
391.3
[g.mol-1]
S

Melting point
35
[oC]
S

Boiling point
305
[oC]
S

Vapour pressure at test temperature
2.155E-06
[Pa]
S

Temperature at which vapour pressure was measured
20
[oC]
S

Vapour pressure at 25 [oC]
3.04E-06
[Pa]
O

Octanol-water partition coefficient
4.67
[log10]
S

Water solubility at test temperature
0.18
[mg.l-1]
S

Temperature at which solubility was measured
20
[oC]
S

Water solubility at 25 [oC]
0.193
[mg.l-1]
O

PARTITION COEFFICIENTS AND BIOCONCENTRATION FACTORS

SOLIDS-WATER

Chemical class for Koc-QSAR
Non-hydrophobics (default QSAR)
S

Organic carbon-water partition coefficient
2.693E+04
[l.kg-1]
S

Solids-water partition coefficient in soil
539
[l.kg-1]
O

Solids-water partition coefficient in sediment
1.35E+03
[l.kg-1]
O

Solids-water partition coefficient suspended matter
2.69E+03
[l.kg-1]
O

Solids-water partition coefficient in raw sewage sludge
8.08E+03
[l.kg-1]
O

Solids-water partition coefficient in settled sewage sludge
8.08E+03
[l.kg-1]
O

Solids-water partition coefficient in activated sewage sludge
9.96E+03
[l.kg-1]
O

Solids-water partition coefficient in effluent sewage sludge
9.96E+03
[l.kg-1]
O

Soil-water partition coefficient
808
[m3.m-3]
O

Suspended matter-water partition coefficient
674
[m3.m-3]
O

Sediment-water partition coefficient
674
[m3.m-3]
O

AIR-WATER

Environmental temperature
12
[oC]
D

Water solubility at environmental temperature
0.16
[mg.l-1]
O

Vapour pressure at environmental temperature
1.21E-06
[Pa]
O

Sub-cooled liquid vapour pressure
2.1E-06
[Pa]
O

Fraction of chemical associated with aerosol particles
0.979
[-]
O

Henry's law constant at test temparature
4.6E-03
[Pa.m3.mol-1]
S

Temperature at which Henry's law constant was measured
20
[oC]
S

Henry's law constant at 25 [oC]
6.06E-03
[Pa.m3.mol-1]
O

Henry's law constant at enviromental temparature
2.9E-03
[Pa.m3.mol-1]
O

Air-water partitioning coefficient
1.22E-06
[m3.m-3]
O

BIOCONCENTRATION FACTORS

PREDATOR EXPOSURE

Bioconcentration factor for earthworms
562
[l.kgwwt-1]
O

HUMAN AND PREDATOR EXPOSURE

Bioconcentration factor for fish
1.86E+03
[l.kgwwt-1]
O

QSAR valid for calculation of BCF-Fish
Yes

O

Biomagnification factor in fish
2
[-]
O

Biomagnification factor in predator
2
[-]
O

HUMAN EXPOSURE

Partition coefficient between leaves and air
2.24E+08
[m3.m-3]
O

Partition coefficient between plant tissue and water
274
[m3.m-3]
O

Transpiration-stream concentration factor
0.0378
[-]
O

Bioaccumulation factor for meat
1.17E-03
[d.kg-1]
O

Bioaccumulation factor for milk
3.72E-04
[d.kg-1]
O

Purification factor for surface water
0.5
[-]
O

DEGRADATION AND TRANSFORMATION RATES

CHARACTARIZATION

Characterization of biodegradability
Not biodegradable

S

STP

Degradation calculation method in STP
First order, standard OECD/EU tests
D

Rate constant for biodegradation in STP
0
[d-1]
O

Total rate constant for degradation in STP
0
[d-1]
O

Maximum growth rate of specific microorganisms
2
[d-1]
D

Half saturation concentration
0.5
[g.m-3]
D

WATER/SEDIMENT

WATER

Rate constant for hydrolysis in surface water
3.53E+05
[d] (DT50,25[oC])
O

Rate constant for photolysis in surface water
3.35E+14
[d] (DT50)
S

Rate constant for biodegradation in surface water
50
[d] (DT50,12[oC])
S

Total rate constant for degradation in bulk surface water
50
[d] (DT50,12[oC])
S

Rate constant for biodegradation in saltwater
0
[d-1] (20[oC])
O

Total rate constant for degradation in bulk saltwater
6.93E-07
[d-1] (12[oC])
O

SEDIMENT

Rate constant for biodegradation in aerated sediment
50
[d] (DT50,12[oC])
S

Total rate constant for degradation in bulk sediment
500
[d] (DT50,12[oC])
O

AIR

Specific degradation rate constant with OH-radicals
2.2885E-11
[cm3.molec-1.s-1]
S

Rate constant for degradation in air
0.701
[d-1]
S

SOIL

Rate constant for biodegradation in bulk soil
106
[d] (DT50,12[oC])
S

Total rate constant for degradation in bulk soil
106
[d] (DT50,12[oC])
O

REMOVAL RATE CONSTANTS SOIL

Total rate constant for degradation in bulk soil
106
[d] (DT50,12[oC])
O

Rate constant for volatilisation from agricultural soil
6.85E-07
[d-1]
O

Rate constant for leaching from agricultural soil
2.97E-06
[d-1]
O

Total rate constant for removal from agricultural top soil
6.54E-03
[d-1]
O

Rate constant for volatilisation from grassland soil
1.37E-06
[d-1]
O

Rate constant for leaching from grassland soil
5.93E-06
[d-1]
O

Total rate constant for removal from grassland top soil
6.55E-03
[d-1]
O

Rate constant for volatilisation from industrial soil
2.74E-06
[d-1]
O

Rate constant for leaching from industrial soil
1.19E-05
[d-1]
O

Total rate constant for removal from industrial soil
6.55E-03
[d-1]
O

RELEASE ESTIMATION

BIOCIDE SCENARIO INPUT DATA

Usage/production title
ACTIFUM 14-P, indoor, smoke generator/air space tr
S

Scenario choice for biocides
(18) Insecticides

S

Additional scenario information
(18.2.5) Indoor, fumigant

S

INDUSTRIAL USE

Emission scenario
Local air emissions

S

INTERMEDIATE RESULTS

RELEASE FRACTIONS AND EMISSION DAYS

INDUSTRIAL USE

APPLICATION

Fumigant or gas
Fumigant

S

Quantity of product used
3.93
[g]
S

Fraction of retention in goods
2
[%]
O

Fraction of disintegration
0.1
[%]
O

Number of emission days per year
1
[-]
S

Local emission to air during episode
3.85E-03
[kg.d-1]
O

LOCAL

[INDUSTRIAL USE]

Local emission to air during episode
3.85E-03
[kg.d-1]
O

Emission to air calculated by special scenario
Yes

O

Local emission to wastewater during episode
0
[kg.d-1]
O

Emission to water calculated by special scenario
Yes

O

Specific biocides scenario available
Yes

D

Show this step in further calculations
Yes

S

Intermittent release
No

S

DISTRIBUTION

SEWAGE TREATMENT

[INDUSTRIAL USE]

INPUT AND CONFIGURATION [INDUSTRIAL USE]

INPUT

Use or bypass STP (local freshwater assessment)
Use STP

D

Use or bypass STP (local marine assessment)
Bypass STP

D

Local emission to wastewater during episode
0
[kg.d-1]
O

Concentration in untreated wastewater
0
[mg.l-1]
O

Local emission entering the STP
0
[kg.d-1]
O

CONFIGURATION

Type of local STP
With primary settler (9-box)
D

Number of inhabitants feeding this STP
1E+04
[eq]
O

Effluent discharge rate of this STP
2E+06
[l.d-1]
O

Calculate dilution from river flow rate
No

O

Flow rate of the river
1.8E+04
[m3.d-1]
O

Dilution factor (rivers)
10
[-]
O

Dilution factor (coastal areas)
100
[-]
O

OUTPUT [INDUSTRIAL USE]

Fraction of emission directed to air by STP
0
[%]
O

Fraction of emission directed to water by STP
0
[%]
O

Fraction of emission directed to sludge by STP
0
[%]
O

Fraction of the emission degraded in STP
0
[%]
O

Total of fractions
0
[%]
O

Local indirect emission to air from STP during episode
0
[kg.d-1]
O

Concentration in untreated wastewater
0
[mg.l-1]
O

Concentration of chemical (total) in the STP-effluent
0
[mg.l-1]
O

Concentration in effluent exceeds solubility
No

O

Concentration in dry sewage sludge
0
[mg.kg-1]
O

PEC for micro-organisms in the STP
0
[mg.l-1]
O

LIFE CYCLE STEPS

[INDUSTRIAL USE]

LOCAL CONCENTRATIONS AND DEPOSITIONS [INDUSTRIAL USE]

AIR

Concentration in air during emission episode
1.07E-06
[mg.m-3]
O

Annual average concentration in air, 100 m from point source
2.93E-09
[mg.m-3]
O

Total deposition flux during emission episode
3.77E-05
[mg.m-2.d-1]
O

Annual average total deposition flux
1.03E-07
[mg.m-2.d-1]
O

WATER, SEDIMENT

Concentration in surface water during emission episode (dissolved)
0
[mg.l-1]
O

Concentration in surface water exceeds solubility
No

O

Annual average concentration in surface water (dissolved)
0
[mg.l-1]
O

Concentration in seawater during emission episode (dissolved)
0
[mg.l-1]
O

Annual average concentration in seawater (dissolved)
0
[mg.l-1]
O

SOIL, GROUNDWATER

Concentration in agric. soil averaged over 30 days
4.65E-08
[mg.kgwwt-1]
O

Concentration in agric. soil averaged over 180 days
4.65E-08
[mg.kgwwt-1]
O

Concentration in grassland averaged over 180 days
9.29E-08
[mg.kgwwt-1]
O

Fraction of steady-state (agricultural soil)
1
[-]
O

Fraction of steady-state (grassland soil)
1
[-]
O

LOCAL PECS [INDUSTRIAL USE]

AIR

Annual average local PEC in air (total)
2.93E-09
[mg.m-3]
O

WATER, SEDIMENT

Local PEC in surface water during emission episode (dissolved)
0
[mg.l-1]
O

Qualitative assessment might be needed (TGD Part II, 5.6)
No

O

Annual average local PEC in surface water (dissolved)
0
[mg.l-1]
O

Local PEC in fresh-water sediment during emission episode
0
[mg.kgwwt-1]
O

Local PEC in seawater during emission episode (dissolved)
0
[mg.l-1]
O

Qualitative assessment might be needed (TGD Part II, 5.6)
No

O

Annual average local PEC in seawater (dissolved)
0
[mg.l-1]
O

Local PEC in marine sediment during emission episode
0
[mg.kgwwt-1]
O

SOIL, GROUNDWATER

Local PEC in agric. soil (total) averaged over 30 days
4.65E-08
[mg.kgwwt-1]
O

Local PEC in agric. soil (total) averaged over 180 days
4.65E-08
[mg.kgwwt-1]
O

Local PEC in grassland (total) averaged over 180 days
9.29E-08
[mg.kgwwt-1]
O

Local PEC in pore water of agricultural soil
9.77E-11
[mg.l-1]
O

Local PEC in pore water of grassland
1.95E-10
[mg.l-1]
O

Local PEC in groundwater under agricultural soil
9.77E-11
[mg.l-1]
O

EXPOSURE

EFFECTS

INPUT OF EFFECTS DATA

MICRO-ORGANISMS

Test system
Respiration inhibition, EU Annex V C.11, OECD 209
D

EC50 for micro-organisms in a STP
??
[mg.l-1]
D

EC10 for micro-organisms in a STP
??
[mg.l-1]
D

NOEC for micro-organisms in a STP
??
[mg.l-1]
D

AQUATIC ORGANISMS

FRESH WATER

L(E)C50 SHORT-TERM TESTS

LC50 for fish
??
[mg.l-1]
D

L(E)C50 for Daphnia
??
[mg.l-1]
D

EC50 for algae
??
[mg.l-1]
D

LC50 for additional taxonomic group
??
[mg.l-1]
D

Aquatic species
other

D

NOEC LONG-TERM TESTS

NOEC for fish
??
[mg.l-1]
D

NOEC for Daphnia
??
[mg.l-1]
D

NOEC for algae
??
[mg.l-1]
D

NOEC for additional taxonomic group
??
[mg.l-1]
D

NOEC for additional taxonomic group
??
[mg.l-1]
D

NOEC for additional taxonomic group
??
[mg.l-1]
D

NOEC for additional taxonomic group
??
[mg.l-1]
D

MARINE

L(E)C50 SHORT-TERM TESTS

LC50 for fish (marine)
??
[mg.l-1]
D

L(E)C50 for crustaceans (marine)
??
[mg.l-1]
D

EC50 for algae (marine)
??
[mg.l-1]
D

LC50 for additional taxonomic group (marine)
??
[mg.l-1]
D

Marine species
other

D

LC50 for additional taxonomic group (marine)
??
[mg.l-1]
D

Marine species
other

D

NOEC LONG-TERM TESTS

NOEC for fish (marine)
??
[mg.l-1]
D

NOEC for crustaceans (marine)
??
[mg.l-1]
D

NOEC for algae (marine)
??
[mg.l-1]
D

NOEC for additional taxonomic group (marine)
??
[mg.l-1]
D

NOEC for additional taxonomic group (marine)
??
[mg.l-1]
D

FRESH WATER SEDIMENT

L(E)C50 SHORT-TERM TESTS

LC50 for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10/NOEC LONG-TERM TESTS

EC10 for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10 for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10 for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for fresh-water sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

MARINE SEDIMENT

L(E)C50 SHORT-TERM TESTS

LC50 for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10/NOEC LONG-TERM TESTS

EC10 for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10 for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

EC10 for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

NOEC for marine sediment organism
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested sediment
0.05
[kg.kg-1]
D

TERRESTRIAL ORGANISMS

L(E)C50 SHORT-TERM TESTS

LC50 for plants
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

LC50 for earthworms
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

EC50 for microorganisms
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

LC50 for other terrestrial species
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

NOEC LONG-TERM TESTS

NOEC for plants
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

NOEC for earthworms
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

NOEC for microorganisms
??
[mg.kgwwt-1]
D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

NOEC for additional taxonomic group
??
[mg.kgwwt-1]
D

Terrestrial species
other

D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

NOEC for additional taxonomic group
??
[mg.kgwwt-1]
D

Terrestrial species
other

D

Weight fraction of organic carbon in tested soil
0.02
[kg.kg-1]
D

ENVIRONMENTAL EFFECTS ASSESSMENT

ENVIRONMENTAL PNECS

FRESH WATER

Same taxonomic group for LC50 and NOEC
No

O

Toxicological data used for extrapolation to PNEC Aqua
??
[mg.l-1]
O

Assessment factor applied in extrapolation to PNEC Aqua
??
[-]
O

PNEC for aquatic organisms
??
[mg.l-1]
O

INTERMITTENT RELEASES

Toxicological data used for extrapolation to PNEC Aqua
??
[mg.l-1]
O

Assessment factor applied in extrapolation to PNEC Aqua
??
[-]
O

PNEC for aquatic organisms, intermittent releases
??
[mg.l-1]
O

STATISTICAL

PNEC for aquatic organisms with statistical method
??
[mg.l-1]
D

MARINE

Same taxonomic group for marine LC50 and NOEC
No

O

Toxicological data used for extrapolation to PNEC Marine
??
[mg.l-1]
O

Assessment factor applied in extrapolation to PNEC Marine
??
[-]
O

PNEC for marine organisms
??
[mg.l-1]
O

STATISTICAL

PNEC for marine organisms with statistical method
??
[mg.l-1]
D

FRESH WATER SEDIMENT

Toxicological data used for extrapolation to PNEC sediment (fresh)
??
[mg.kgwwt-1]
O

Assessment factor applied in extrapolation to PNEC sediment (fresh)
??
[-]
O

PNEC for fresh-water sediment organisms (from toxicological data)
??
[mg.kgwwt-1]
O

PNEC for fresh-water sediment organisms (equilibrium partitioning)
??
[mg.kgwwt-1]
O

Equilibrium partitioning used for PNEC in fresh-water sediment?
Yes

O

PNEC for fresh-water sediment, normalised to 10% o.c. (local)
??
[mg.kgwwt-1]
O

PNEC for fresh-water sediment, normalised to 5% o.c. (regional)
??
[mg.kgwwt-1]
O

MARINE SEDIMENT

Toxicological data used for extrapolation to PNEC sediment (marine)
??
[mg.kgwwt-1]
O

Assessment factor applied in extrapolation to PNEC sediment (marine)
??
[-]
O

PNEC for marine sediment organisms (from toxicological data)
??
[mg.kgwwt-1]
O

PNEC for marine sediment organisms (equilibrium partitioning)
??
[mg.kgwwt-1]
O

Equilibrium partitioning used for PNEC in marine sediment?
Yes

O

PNEC for marine sediment, normalised to 10% o.c. (local)
??
[mg.kgwwt-1]
O

PNEC for marine sediment, normalised to 5% o.c. (regional)
??
[mg.kgwwt-1]
O

TERRESTRIAL

Same taxonomic group for LC50 and NOEC
No

O

Toxicological data used for extrapolation to PNEC Terr
??
[mg.kgwwt-1]
O

Assessment factor applied in extrapolation to PNEC Terr
??
[-]
O

PNEC for terrestrial organisms (from toxicological data)
??
[mg.kgwwt-1]
O

PNEC for terrestrial organisms (equilibrium partitioning)
??
[mg.kgwwt-1]
O

Equilibrium partitioning used for PNEC in soil?
Yes

O

PNEC for terrestrial organisms
??
[mg.kgwwt-1]
O

STATISTICAL

PNEC for terrestrial organisms with statistical method
??
[mg.kgwwt-1]
D

STP

Toxicological data used for extrapolation to PNEC micro
??
[mg.l-1]
O

Assessment factor applied in extrapolation to PNEC micro
??
[-]
O

PNEC for micro-organisms in a STP
??
[mg.l-1]
O

RISK CHARACTERIZATION

ENVIRONMENTAL EXPOSURE

LOCAL

RISK CHARACTERIZATION OF  [INDUSTRIAL USE]

WATER

RCR for the local fresh-water compartment
??
[-]
O

Intermittent release
No

S

RCR for the local marine compartment
??
[-]
O

RCR for the local fresh-water compartment, statistical method
??
[-]
O

RCR for the local marine compartment, statistical method
??
[-]
O

SEDIMENT

RCR for the local fresh-water sediment compartment
??
[-]
O

Extra factor 10 applied to PEC/PNEC
No

O

RCR for the local marine sediment compartment
??
[-]
O

Extra factor 10 applied to PEC/PNEC
No

O

SOIL

RCR for the local soil compartment
??
[-]
O

Extra factor 10 applied to PEC/PNEC
No

O

RCR for the local soil compartment, statistical method
??
[-]
O

STP

RCR for the sewage treatment plant
??
[-]
O

3.2.4 Level III model summary report 
PROFESSIONAL USE

Level III MODEL









Version 2.80.1  Released July 2004.









Simulation ID:
Permethrin Smoke Generator prof aerosol








Addition Description/Comments:
FF








Date:
4/25/2016
Time:
12:08:37 PM






CHEMICAL NAME:
permethrin corr 2








ENVIRONMENT NAME:
EQC - standard environment








CHEMICAL PARAMETERS









Partitioning Properties









Chemical Type
1








Molar Mass
391.3
g/mol







Data Temperature
20
°C
293.15
K





LogKow
4.67








Water Solubility
0.18
g/m³
4.60E-04
mol/m³





Vapour Pressure
2.16E-06
Pa







Melting Point
35
°C
308.15
K





Fugacity Ratio
0.7064993








Sub-cooled Liquid VP
3.05E-06
Pa







Henry's Law Constant
4.68E-03
Pa.m³/mol







Partition Coefficients











Dimensionless
L/kg






Log Octanol-Water
LogKow
4.67
-






Octanol-Water
Kow
46773.52
-






Organic Carbon-Water
Koc
-
19177.14






Air-Water
Kaw
1.92E-06
-






Soil Solids-Water

920.5029
383.5428






Sediment Solids-Water

1841.006
767.0857






Suspended Particles-Water

5753.144
3835.429






Fish-Water
Kfw
2338.676
2338.676






Aerosol-Air
Kqa
1.97E+12
-






Half-lives










h
d







Air (gaseous)
16.82
0.7008333







Water (no susp. part.)
1200
50







Soil
2544
106







Sediment
1200
50







Suspended Particles
1200
50







Fish
1200
50







Aerosol
16.82
0.7008333







ENVIRONMENTAL PARAMETERS









Dimensions and Densities










Area
Depth
Volume
Volume
Density





m²
m
Fraction
m³
kg/m³




Air:  Bulk
1.00E+11
1000
-
1.00E+14
1.205632




       Air Vapour
-
-
-
1.00E+14
1.205632




       Aerosol
-
-
2.00E-11
2000
2000




Water: Bulk
1.00E+10
20
-
2.00E+11
1000.003




       Water
-
-
-
2.00E+11
1000




       Susp. Particles
-
-
0.000005
999999.9
1500




       Fish
-
-
0.000001
200000
1000




Soil: Bulk
9.00E+10
0.2
-
1.80E+10
1500.241




       Air
-
-
0.2
3.60E+09
1.206




       Water
-
-
0.3
5.40E+09
1000




       Solids
-
-
0.5
9.00E+09
2400




Sediment: Bulk
1.00E+10
0.05
-
5.00E+08
1280




       Water
-
-
0.8
4.00E+08
1000




       Solids
-
-
0.2
1.00E+08
2400




Organic Carbon and Advection









Organic Carbon Mass Fractions
g/g

Advection Residence Times






Soil Solids
0.02


h
d




Sediment Solids
0.04

Air
100
4.17




Susp. Particles
0.2

Water
1000
41.7







Soil
-
-




Fish Lipid
0.05
g/g
Sediment
50000
2083




Transport Velocities










 m/h
 m/y







Air side air-water MTC
5
43800







Water side air-water MTC
0.05
438







Rain rate
0.0001
0.876







Aerosol dry deposition velocity
10
87600







Soil air phase diffusion MTC
0.02
175.2







Soil water phase diffusion MTC
0.00001
0.0876







Soil air boundary layer MTC
5
43800







Sediment-water MTC
0.0001
0.876







Sediment deposition velocity
0.0000005
0.00438







Sediment resuspension velocity
0.0000002
0.001752







Soil water runoff rate
0.00005
0.438







Soil solids runoff rate
0.00000001
0.0000876







Scavenging ratio (unitless)
200000








RESULTS









Mass Balance









Emission Rate










kg/h
mol/h







     Air
4.20E-03
0.0107

Inflow Concentration of Chemical





     Water
0
0




kg/m³    
mol/m³

     Soil
0
0

   Air
0
ng/m³
0
0

     Sediment
0
0

   Water
0
ng/L
0
0

Inflow Rate









     Air
0
0







     Water
0
0

Total Amount of Chemical in System





Total
4.20E-03
0.0107


1.9
kg








4.85
mol




Loss Rate
Loss Rate
Residence Time
Residence Time






kg/h
mol/h
h
d





Advection
6.06E-04
1.55E-03
3130
130





Reaction
3.59E-03
9.18E-03
528
22





Overall
4.20E-03
0.0107
452
18.8





Fugacity










Fugacity
VZ








Pa
mol/Pa







Air
7.93E-14
1.66E+12







Water
5.36E-15
4.40E+13







Soil
2.50E-15
1.77E+15







Sediment
1.39E-15
3.94E+13







Phase Properties










Z Value
Amount
Amount
Amount
Conc.
Conc.
Conc.



mol/m³.Pa
kg
mol
%
mol/m³
g/m³
ug/g


Air:  Bulk
1.66E-02
0.131193868
5.13E-02
2.70553485
1.31E-15
5.13E-13
4.26E-10


       Air Vapour
4.10E-04
3.25E-03
1.27E-03
6.71E-02
3.25E-17
1.27E-14
1.06E-11


       Aerosol
8.07E+08
0.127941749
5.01E-02
2.638468293
6.40E-05
2.50E-02
1.25E-02


Water: Bulk
220.0977
0.236081276
9.24E-02
4.868566887
1.18E-12
4.62E-10
4.62E-10


       Water
213.4595
0.22895959
8.96E-02
4.721700506
1.14E-12
4.48E-10
4.48E-10


       Susp. Particles
1228063
6.59E-03
2.58E-03
0.135823908
6.59E-09
2.58E-06
1.72E-06


       Fish
499212.6
5.35E-04
2.10E-04
1.10E-02
2.68E-09
1.05E-06
1.05E-06


Soil: Bulk
98309.06
4.427109262
1.7323278
91.29770018
2.46E-10
9.62E-08
6.41E-08


       Air
4.10E-04
3.70E-09
1.45E-09
7.62E-08
1.03E-18
4.02E-16
3.33E-13


       Water
213.4595
2.88E-03
1.13E-03
5.95E-02
5.34E-13
2.09E-10
2.09E-10


       Solids
196490
4.424225419
1.731199352
91.23822836
4.92E-10
1.92E-07
8.01E-08


Sediment: Bulk
78766.79
5.47E-02
2.14E-02
1.128198082
1.09E-10
4.28E-08
3.34E-08


       Water
213.4595
1.19E-04
4.64E-05
2.45E-03
2.97E-13
1.16E-10
1.16E-10


       Solids
392980.1
5.46E-02
2.14E-02
1.125752092
5.46E-10
2.14E-07
8.90E-08


Advection










Residence Time
Residence Time
Flow Rate
D Value
Removal Rate
Removal Rate
% of Total



hours
days
m³/h
mol/Pa.h
kg/h
mol/h
Losses


 Air:  Bulk
100
4.166667
1E+12
16551869204
5.13E-04
1.31E-03
12.22289563


       Air Vapour
-
-
1E+12
410298643.8
1.27E-05
3.25E-05
0.302989193


       Aerosol
-
-
20
16141570560
5.01E-04
1.28E-03
11.91990644


 Water: Bulk
1000
41.66667
199999995.9
44019540612
9.24E-05
2.36E-04
2.199490643


       Water
-
-
199998799.9
42691635301
8.96E-05
2.29E-04
2.133140217


       Susp. Particles
-
-
999.9999375
1228062798
2.58E-06
6.59E-06
6.14E-02


       Fish
-
-
200
99842512.5
2.10E-07
5.35E-07
4.99E-03


 Soil: Bulk
-
-
-
-
-
-
-


 Sediment: Bulk
50000
2083.333
10000
787667890.6
4.28E-07
1.09E-06
1.02E-02


 TOTAL




6.06E-04
1.55E-03
14.43258008


Reaction










Half-life
Half-life
Rate Const.
D Value
Rate
Rate
% of Total



h
d
1/h
mol/Pa.h
kg/h
mol/h
Losses


 Air:  Bulk
-
-
-
68195276851
2.12E-03
5.41E-03
50.35949361


       Air Vapour
16.82
0.7008333
4.12E-02
1690469473
5.24E-05
1.34E-04
1.248344321


       Aerosol
16.82
0.7008333
4.12E-02
66504807378
2.06E-03
5.27E-03
49.11114929


 Water: Bulk
-
-
-
25421284703
5.33E-05
1.36E-04
1.270205847


       Water
1200
50
0.0005775
24654419386
5.17E-05
1.32E-04
1.231888475


       Susp. Particles
1200
50
0.0005775
709206266
1.49E-06
3.80E-06
3.54E-02


       Fish
1200
50
0.0005775
57659050.97
1.21E-07
3.09E-07
2.88E-03


 Soil: Bulk
849.6
35.4
8.16E-04
1.44339E+12
1.41E-03
3.61E-03
33.64337435


 Sediment: Bulk
1200
50
0.0005775
22743910342
1.24E-05
3.16E-05
0.294346118


 TOTAL




3.59E-03
9.18E-03
85.56741992


Intermedia Transport










Half Time
Half Time
Equiv. Flow
D Value
Rate of Transport
Rate of Transport




h
d
m³/h
mol/Pa.h
kg/h
mol/h



Air to water
225.9544
9.414767
3.06699E+11
5076441870
1.57E-04
4.02E-04



Air to soil
25.15575
1.048156
2.75484E+12
45597700704
1.41E-03
3.61E-03



Water to air
1487278
61969.91
93190.38687
20510990
4.30E-08
1.10E-07



Water to sediments
4801.168
200.0487
28867971
6353774080
1.33E-05
3.41E-05



Soil to air
1.30E+07
541692.3
959.4932309
94326880
9.23E-08
2.36E-07



Soil to water
1078159
44923.29
11569.7227
1137408592
1.11E-06
2.85E-06



Sediment to water
27308.54
1137.856
12688.33807
999419648
5.43E-07
1.39E-06



Process D Values










mol/Pa.h








Air-water diffusion (air-side)
2.05E+07








Air-water diffusion (water-side)
1.07E+11








Air-water diffusion (overall)
2.05E+07








Rain dissolution to water
2.13E+08








Rain dissolution to soil
1.92E+09








Aerosol deposition to water (dry)
1.61E+09








Aerosol deposition to water (wet)
3.23E+09








Aerosol deposition to water (total)
4.84E+09








Aerosol deposition to soil (dry)
1.45E+10








Aerosol deposition to soil (wet)
2.91E+10








Aerosol deposition to soil (total)
4.36E+10








Soil to water runoff (water)
9.61E+08








Soil to water runoff (solids)
1.77E+08








Soil-air diffusion (air-phase)
738537.6








Soil-air diffusion (water-phase)
1.92E+08








Soil-air diffusion (boundary layer)
1.85E+08








Soil-air diffusion(overall)
9.43E+07








Water-sediment diffusion
2.13E+08








Water to sediment deposition
6.14E+09








Sediment to water resuspension
7.86E+08
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Level III MODEL
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Simulation ID:
Permethrin Smoke Generator prof aerosol








Addition Description/Comments:
FF








Date:
4/25/2016
Time:
12:12:20 PM






CHEMICAL NAME:
permethrin corr 2








ENVIRONMENT NAME:
EQC - standard environment








CHEMICAL PARAMETERS









Partitioning Properties









Chemical Type
1








Molar Mass
391.3
g/mol







Data Temperature
20
°C
293.15
K





LogKow
4.67








Water Solubility
0.18
g/m³
4.60E-04
mol/m³





Vapour Pressure
2.16E-06
Pa







Melting Point
35
°C
308.15
K





Fugacity Ratio
0.7064993








Sub-cooled Liquid VP
3.05E-06
Pa







Henry's Law Constant
4.68E-03
Pa.m³/mol







Partition Coefficients











Dimensionless
L/kg






Log Octanol-Water
LogKow
4.67
-






Octanol-Water
Kow
46773.52
-






Organic Carbon-Water
Koc
-
19177.14






Air-Water
Kaw
1.92E-06
-






Soil Solids-Water

920.5029
383.5428






Sediment Solids-Water

1841.006
767.0857






Suspended Particles-Water

5753.144
3835.429






Fish-Water
Kfw
2338.676
2338.676






Aerosol-Air
Kqa
1.97E+12
-






Half-lives










h
d







Air (gaseous)
16.82
0.7008333







Water (no susp. part.)
1200
50







Soil
2544
106







Sediment
1200
50







Suspended Particles
1200
50







Fish
1200
50







Aerosol
16.82
0.7008333







ENVIRONMENTAL PARAMETERS









Dimensions and Densities










Area
Depth
Volume
Volume
Density





m²
m
Fraction
m³
kg/m³




Air:  Bulk
1.00E+11
1000
-
1.00E+14
1.205632




       Air Vapour
-
-
-
1.00E+14
1.205632




       Aerosol
-
-
2.00E-11
2000
2000




Water: Bulk
1.00E+10
20
-
2.00E+11
1000.003




       Water
-
-
-
2.00E+11
1000




       Susp. Particles
-
-
0.000005
999999.9
1500




       Fish
-
-
0.000001
200000
1000




Soil: Bulk
9.00E+10
0.2
-
1.80E+10
1500.241




       Air
-
-
0.2
3.60E+09
1.206




       Water
-
-
0.3
5.40E+09
1000




       Solids
-
-
0.5
9.00E+09
2400




Sediment: Bulk
1.00E+10
0.05
-
5.00E+08
1280




       Water
-
-
0.8
4.00E+08
1000




       Solids
-
-
0.2
1.00E+08
2400




Organic Carbon and Advection









Organic Carbon Mass Fractions
g/g

Advection Residence Times






Soil Solids
0.02


h
d




Sediment Solids
0.04

Air
100
4.17




Susp. Particles
0.2

Water
1000
41.7







Soil
-
-




Fish Lipid
0.05
g/g
Sediment
50000
2083




Transport Velocities










 m/h
 m/y







Air side air-water MTC
5
43800







Water side air-water MTC
0.05
438







Rain rate
0.0001
0.876







Aerosol dry deposition velocity
10
87600







Soil air phase diffusion MTC
0.02
175.2







Soil water phase diffusion MTC
0.00001
0.0876







Soil air boundary layer MTC
5
43800







Sediment-water MTC
0.0001
0.876







Sediment deposition velocity
0.0000005
0.00438







Sediment resuspension velocity
0.0000002
0.001752







Soil water runoff rate
0.00005
0.438







Soil solids runoff rate
0.00000001
0.0000876







Scavenging ratio (unitless)
200000








RESULTS









Mass Balance









Emission Rate










kg/h
mol/h







     Air
1.60E-04
4.09E-04

Inflow Concentration of Chemical





     Water
0
0




kg/m³    
mol/m³

     Soil
0
0

   Air
0
ng/m³
0
0

     Sediment
0
0

   Water
0
ng/L
0
0

Inflow Rate









     Air
0
0







     Water
0
0

Total Amount of Chemical in System





Total
1.60E-04
4.09E-04


0.0723
kg








0.185
mol




Loss Rate
Loss Rate
Residence Time
Residence Time






kg/h
mol/h
h
d





Advection
2.31E-05
5.90E-05
3130
130





Reaction
1.37E-04
3.50E-04
528
22





Overall
1.60E-04
4.09E-04
452
18.8





Fugacity










Fugacity
VZ








Pa
mol/Pa







Air
3.02E-15
1.66E+12







Water
2.04E-16
4.40E+13







Soil
9.53E-17
1.77E+15







Sediment
5.29E-17
3.94E+13







Phase Properties










Z Value
Amount
Amount
Amount
Conc.
Conc.
Conc.



mol/m³.Pa
kg
mol
%
mol/m³
g/m³
ug/g


Air:  Bulk
1.66E-02
5.00E-03
1.96E-03
2.70553485
5.00E-17
1.96E-14
1.62E-11


       Air Vapour
4.10E-04
1.24E-04
4.85E-05
6.71E-02
1.24E-18
4.85E-16
4.02E-13


       Aerosol
8.07E+08
4.87E-03
1.91E-03
2.638468293
2.44E-06
9.54E-04
4.77E-04


Water: Bulk
220.0977
8.99E-03
3.52E-03
4.868566887
4.50E-14
1.76E-11
1.76E-11


       Water
213.4595
8.72E-03
3.41E-03
4.721700506
4.36E-14
1.71E-11
1.71E-11


       Susp. Particles
1228063
2.51E-04
9.82E-05
0.135823908
2.51E-10
9.82E-08
6.55E-08


       Fish
499212.6
2.04E-05
7.98E-06
1.10E-02
1.02E-10
3.99E-08
3.99E-08


Soil: Bulk
98309.06
0.168651776
6.60E-02
91.29770018
9.37E-12
3.67E-09
2.44E-09


       Air
4.10E-04
1.41E-10
5.51E-11
7.62E-08
3.91E-20
1.53E-17
1.27E-14


       Water
213.4595
1.10E-04
4.30E-05
5.95E-02
2.03E-14
7.96E-12
7.96E-12


       Solids
196490
0.168541915
6.60E-02
91.23822836
1.87E-11
7.33E-09
3.05E-09


Sediment: Bulk
78766.79
2.08E-03
8.16E-04
1.128198082
4.17E-12
1.63E-09
1.27E-09


       Water
213.4595
4.52E-06
1.77E-06
2.45E-03
1.13E-14
4.42E-12
4.42E-12


       Solids
392980.1
2.08E-03
8.14E-04
1.125752092
2.08E-11
8.14E-09
3.39E-09


Advection










Residence Time
Residence Time
Flow Rate
D Value
Removal Rate
Removal Rate
% of Total



hours
days
m³/h
mol/Pa.h
kg/h
mol/h
Losses


 Air:  Bulk
100
4.166667
1E+12
16551869204
1.96E-05
5.00E-05
12.22289563


       Air Vapour
-
-
1E+12
410298643.8
4.85E-07
1.24E-06
0.302989193


       Aerosol
-
-
20
16141570560
1.91E-05
4.87E-05
11.91990644


 Water: Bulk
1000
41.66667
199999995.9
44019540612
3.52E-06
8.99E-06
2.199490643


       Water
-
-
199998799.9
42691635301
3.41E-06
8.72E-06
2.133140217


       Susp. Particles
-
-
999.9999375
1228062798
9.82E-08
2.51E-07
6.14E-02


       Fish
-
-
200
99842512.5
7.98E-09
2.04E-08
4.99E-03


 Soil: Bulk
-
-
-
-
-
-
-


 Sediment: Bulk
50000
2083.333
10000
787667890.6
1.63E-08
4.17E-08
1.02E-02


 TOTAL




2.31E-05
5.90E-05
14.43258008


Reaction










Half-life
Half-life
Rate Const.
D Value
Rate
Rate
% of Total



h
d
1/h
mol/Pa.h
kg/h
mol/h
Losses


 Air:  Bulk
-
-
-
68195276851
8.06E-05
2.06E-04
50.35949361


       Air Vapour
16.82
0.7008333
4.12E-02
1690469473
2.00E-06
5.10E-06
1.248344321


       Aerosol
16.82
0.7008333
4.12E-02
66504807378
7.86E-05
2.01E-04
49.11114929


 Water: Bulk
-
-
-
25421284703
2.03E-06
5.19E-06
1.270205847


       Water
1200
50
0.0005775
24654419386
1.97E-06
5.04E-06
1.231888475


       Susp. Particles
1200
50
0.0005775
709206266
5.67E-08
1.45E-07
3.54E-02


       Fish
1200
50
0.0005775
57659050.97
4.61E-09
1.18E-08
2.88E-03


 Soil: Bulk
849.6
35.4
8.16E-04
1.44339E+12
5.38E-05
1.38E-04
33.64337435


 Sediment: Bulk
1200
50
0.0005775
22743910342
4.71E-07
1.20E-06
0.294346118


 TOTAL




1.37E-04
3.50E-04
85.56741992


Intermedia Transport










Half Time
Half Time
Equiv. Flow
D Value
Rate of Transport
Rate of Transport




h
d
m³/h
mol/Pa.h
kg/h
mol/h



Air to water
225.9544
9.414767
3.06699E+11
5076441870
6.00E-06
1.53E-05



Air to soil
25.15575
1.048156
2.75484E+12
45597700704
5.39E-05
1.38E-04



Water to air
1487278
61969.91
93190.38687
20510990
1.64E-09
4.19E-09



Water to sediments
4801.168
200.0487
28867971
6353774080
5.08E-07
1.30E-06



Soil to air
1.30E+07
541692.3
959.4932309
94326880
3.52E-09
8.99E-09



Soil to water
1078159
44923.29
11569.7227
1137408592
4.24E-08
1.08E-07



Sediment to water
27308.54
1137.856
12688.33807
999419648
2.07E-08
5.29E-08



Process D Values










mol/Pa.h








Air-water diffusion (air-side)
2.05E+07








Air-water diffusion (water-side)
1.07E+11








Air-water diffusion (overall)
2.05E+07








Rain dissolution to water
2.13E+08








Rain dissolution to soil
1.92E+09








Aerosol deposition to water (dry)
1.61E+09








Aerosol deposition to water (wet)
3.23E+09








Aerosol deposition to water (total)
4.84E+09








Aerosol deposition to soil (dry)
1.45E+10








Aerosol deposition to soil (wet)
2.91E+10








Aerosol deposition to soil (total)
4.36E+10








Soil to water runoff (water)
9.61E+08








Soil to water runoff (solids)
1.77E+08








Soil-air diffusion (air-phase)
738537.6








Soil-air diffusion (water-phase)
1.92E+08








Soil-air diffusion (boundary layer)
1.85E+08








Soil-air diffusion(overall)
9.43E+07








Water-sediment diffusion
2.13E+08








Water to sediment deposition
6.14E+09








Sediment to water resuspension
7.86E+08

[image: image10]
3.3 New information on the active substance

3.4 Residue behaviour

3.5 Summaries of the efficacy studies (B.5.10.1-xx)

Please refer to Tables 2.2.5.5-1, 2.2.5.5-2, 2.2.5.5-3, 2.2.5.5-4, 2.2.5.5-5, 2.2.5.5-6 of the Efficacy Data section 2.2.5.5.
3.6 Confidential annex 
For more details see separate Confidential Annex file.
3.7 Studies for Physical, chemical and technical properties
For more details see separate Confidential Annex file.
3.8 Pictures for cardboard with aluminium packaging 

For more details see separate Confidential Annex file.
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� Please fill in here the identifying product name from R4BP. 


� Please delete as appropriate.


� Non-active substance(s), of which knowledge is essential for proper use of the product. In the SPC in the application the applicant shall indicate also the exact function (e.g. solvent, deterrent, preservative, pigment, etc.). In the SPC which will be disseminated this information will not be provided but limited to the name of non-active substance.


� Please include PBT, vPvB, POP and ED properties, if relevant.


� For micro-organisms based products: indication on the need for the biocidal product to carry the biohazard sign specified in Annex II to Directive 2000/54/EC (Biological Agents at Work).


� Copy this section as many times as necessary (one table per use, together with any instructions for use, risk mitigation measures and other directions for use that are use-specific. It has to be noted that in accordance with Document CA-May14-Doc.5.6 – Final, the SPC of a biocidal product presents the authorised uses as a number of pre-defined uses to which the product label shall have full correspondence.


� Describe the necessary instructions for use like for example: period of time needed for the biocidal effect; the interval to be observed between applications of the biocidal product or between application and the next use of the product treated, or the next access by humans or animals to the area where the biocidal product has been used, including particulars concerning decontamination means and measures and duration of necessary ventilation of treated areas; particulars for adequate cleaning of equipment; particulars concerning precautionary measures during transport; precautions to be taken to avoid the development of resistance.


� Describe the necessary instructions for use like for example: period of time needed for the biocidal effect; the interval to be observed between applications of the biocidal product or between application and the next use of the product treated, or the next access by humans or animals to the area where the biocidal product has been used, including particulars concerning decontamination means and measures and duration of necessary ventilation of treated areas; particulars for adequate cleaning of equipment; particulars concerning precautionary measures during transport; precautions to be taken to avoid the development of resistance.


� Copy this section as many times as necessary (one table per use).


� TNsG (2002), as cited in ECHA (2015): Biocides Human Health Exposure Methodology, complement to ECHA Guidance on Exposure Assessment (Chapter 3, Part B).


� HEEG opinion no. 17 - Default human factor values for use in exposure assessments for biocidal products.


� TNsG on human exposure (2007), default any surface


� EFSA guidance on dermal absorption (2012), EFSA Journal 10 (4): 2665 / EFSA guidance on exposure assesment (2014), EFSA Journal 12 (10): 3874, worst case re-entry


� Assessment Report of Permethrin (Ireland, 2014)


� Application duration for placing a gas generating product proposed in the Biocides Human Health Exposure Methodology (p.81); embedded Excel spreadsheet 


� TNsG (2002), as cited in ECHA (2015): Biocides Human Health Exposure Methodology, complement to ECHA Guidance on Exposure Assessment (Chapter 3, Part B).


� HEEG opinion no. 17 - Default human factor values for use in exposure assessments for biocidal products.


� TNsG on human exposure (2007), default any surface


� EFSA guidance on dermal absorption (2012), EFSA Journal 10 (4): 2665 / EFSA guidance on exposure assesment (2014), EFSA Journal 12 (10): 3874, worst case re-entry


� TNsG on human exposure (2007), default any surface


� EFSA guidance on dermal absorption (2012), EFSA Journal 10 (4): 2665 / EFSA guidance on exposure assesment (2014), EFSA Journal 12 (10): 3874, worst case re-entry


� HEEG opinion no. 17 - Default human factor values for use in exposure assessments for biocidal products, infant.


� “Recommendation no. 12 of the BPC Ad hoc Working Group on Human Exposure - New default values for indoor Transfer Coefficient” agreed at the Human Health Working Group V on 22 November 2016


� As cited in ECHA (2015): Biocides Human Health Exposure Methodology, complement to ECHA Guidance on Exposure Assessment (Chapter 3, Part B).


� TNsG (2002), as cited in ECHA (2015): Biocides Human Health Exposure Methodology, complement to ECHA Guidance on Exposure Assessment (Chapter 3, Part B).


� Alternative calculation: 945 mg a.s./15m³=63 mg a.s./m³ => 63 mg/m³ * 0.073 = 4.599 mg a.s. /m²


� TNsG on human exposure (2007), default any surface


� TNsG on human exposure (2007), default any surface


� The Pesticide Manual, 2003, 13th edition, British Crop Protection Council (BCPC)


� (OECD, 2008): Emission Scenario Document (ESD) for insecticides, acaricides and products to control other arthropods for household and professional uses, 17 July 2008, OECD Task Force on Biocides.


� 	EC (2008): European Union System for the Evaluation of Substances 2.1.2 (EUSES 2.1.2). Prepared for the European Chemicals Bureau by the National Institute of Public Health and the Environment (RIVM), Bilthoven, The Netherlands. Available via https://ec.europa.eu/jrc/en/scientific-tool/european-union-system-evaluation-substances


� Guidance on the BPR: Vol. IV, Part B (a.s.), Version 1.0, 2015.


� (OECD, 2013): Revised Emission Scenario Document for Wood Preservatives (PT 8), 27 Sep 2013, OECD Task Force on Biocides.


� Mackay, D.2001. "Multimedia Environmental Models: The Fugacity Approach - Second Edition", Lewis Publishers, Boca Raton, pp.1-261


� Van De Meent et. al. in Leeuwen, C.J. & Hermens, J.L.M., (2004): Risk Assessment of Chemicals: An Introduction. Kluwer Academic Publishers


� Level III fugacity-based multimedia environmental model of chemical fate - version 2.80.1 - Released July 2004, copyright 2004 Trent University, downloadable at � HYPERLINK "http://www.trentu.ca/academic/aminss/envmodel/" �http://www.trentu.ca/academic/aminss/envmodel/�. 


� The Pesticide Manual, 2003, 13th edition, British Crop Protection Council (BCPC)


� When an annex in not relevant, please do not delete the title, but indicate the reason why the annex should not be included.


� As cited in ECHA (2015): Biocides Human Health Exposure Methodology, complement to ECHA Guidance on Exposure Assessment (Chapter 3, Part B, p 337).


� HEEG opinion „Default human factor values for use in exposure assessments for biocidal products“, Endorsed at TM II 2013, European Comission Joint Research Centre


� HEEG opinion „Default human factor values for use in exposure assessments for biocidal products“, Endorsed at TM II 2013, European Comission Joint Research Centre


� TNsG (2002), as cited in ECHA (2015): Biocides Human Health Exposure Methodology, complement to ECHA Guidance on Exposure Assessment (Chapter 3, Part B).


� If an IUCLID file is not available, please indicate here the summaries of the efficacy studies.
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HPLC APPLICATION NOTE 03-09


   Ion Chromatography of Chlorate    
o                Ions in Tap Water


Introduction


Chloric acid (Hydrogen chlorate), a strong oxidizing 
agent, occurs as a decomposition product derived from 
chlorine dioxide and sodium hypochlorite which are 
used as a disinfectant for water clarification.  
  
We examined the usefulness of ion chromatography for 
the separation and determination of this compound.  


Experimental


The system utilized in this experiment was a JASCO 
2000 Plus system consisting of a PU-2080 pump, DG-
2080-53 mobile phase degasser, CO-2060 column 
oven, AS-2057 auto sampler, CD-5 conductivity 
detector(Shodex), an ion suppressor module, and 
ChromNAV chromatography data system.
  
The method was applied to the analysis of tap water.  
The water (1 L) was mixed with 0.5% ethylenediamine
(1 mL), and then filtered with 0.2 µm membrane filter.  
An aliquot of 50 µL or 100 µL was injected. 


Results and Discussion


Figure 1 shows a chromatogram of a standard mixture 
of 10 anions.  Resolution between Peak 7 (chlorate ion) 
and neighboring Peak 6 (bromide ion) exhibits greater 
than 2. There was no overlapping between these two 
peaks with any different concentrations, resulting in 
precise determination.  Minimum detectable amounts 
proved 18.9 ppb (1.89 ng) at S/N=10, and 5.7 ppb 
(0.57 ng) at S/N=3.  The calibration curve of chlorate 
ion indicated linear between 5 ppb and 1 ppm with a 
coefficient of correlation of 1.000.  Repetitive injection 
(n = 5) of 10 ppb solution of 100 µL provided relative 
standard deviation of 3.79%.   


Figure 1. Chromatogram of a standard mixture of 10 anions. 
Peaks: 1 = fluoride (f-, 2 ppm), 2 = chlorite (ClO2


-, 1 ppm), 3 = bromate (BrO3
-,


1 ppm), 4 = chloride (Cl-, 10 ppm), 5 = nitrite (NO2
-, 5 ppm), 6 = bromide (Br-,


10 ppm), 7 = chlorate (ClO3
-, 1 ppm), 8 = nitrate (NO3


-, 30 ppm), 9 = phosphate 
(PO4


3-, 15 ppm), 10 = sulfate (SO4
2-, 40 ppm) Chromatographic conditions: 


column = Shodex IC SI-52 4E (4.6 mm ID x 250 mm L); column temperature = 
45oC; mobile phase = 3.6 mM Na2CO3; flow rate=0.8 mL/min; injection 
volume=50 µL.  


Figure 2 shows a chromatogram of the tap water mixed 
with chloric acid (60 ppb).  Chlorate ion (Peak 3) is 
separated clearly from other peaks.


Figure 2. Chromatogram of the tap water mixed with chloric acid (60 ppb.)
Peaks: 1 = chlorite (ClO2


-), 2 = chloride (Cl-), 3 = chlorate (ClO3
-), 4 = nitrate 


(NO3
-), 5 = sulfate (SO4


2-) The other conditions are the same as in Figure 1
caption.


Contact: 
Jasco, Inc.      


28600 Mary’s Court      Easton, MD  21601
Phone: 800-333-5272   Fax: 410-822-7526    


www.jascoinc.com
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