Product Assessment Report _VECTOBAC 12AS

Regulation (EU) No 528/2012 concerning the making available on the market and use of biocidal products

PRODUCT ASSESSMENT REPORT OF A BIOCIDAL PRODUCT FOR NATIONAL AUTHORISATION APPLICATIONS
(submitted by the evaluating Competent Authority)
[image: image1.wmf]
VECTOBAC 12AS
Product type 18
Bacillus thuringiensis subsp. israelensis sérotype H14 souche AM65-52
Case Number in R4BP: BC-YM010351-37
Evaluating Competent Authority: France
Date: 11 June 2015
Updated : March 2019
Contents

41
General information about the product application


41.1
Applicant


41.2
Person authorised for communication on behalf of the applicant


41.3
Proposed authorisation holder


51.4
Information about the product application


51.5
Information about the biocidal product


51.5.1
General information


51.5.2
Information on the intended use(s)


91.5.3
Information on active substance(s)


101.5.4
Information on the substance(s) of concern


101.6
Documentation


101.6.1
Data submitted in relation to product application


121.6.2
Access to documentation


132
Summary of the product assessment


132.1
Identity related issues


132.2
Classification, labelling and packaging


132.2.1
Classification of classification of the active substance


132.2.2
Classification of the biocidal product VECTOBAC 12AS


132.2.3
Labelling of the biocidal product


132.2.4
Packaging of the biocidal product


132.3
Physico/chemical properties and analytical methods


132.3.1
Active ingredient


172.3.2
Biocidal product


342.4
Risk assessment for Physico-chemical properties


34-
Do not store more than 1


34-
Protect from light


34Required information linked to assessment of physico-chemical properties


352.5
Effectiveness against target organisms


352.5.1
Function


352.5.2
Organisms to be controlled and products, organisms or objects to be protected


352.5.3
Effects on target organisms and efficacy


412.5.4
Mode of action including time delay


412.5.5
Occurrence of resistance – resistance management / Unacceptable Effect


422.5.6
Evaluation of the Label Claims


422.5.7
Summary of efficacy assessment


432.6
Description of the intended use(s)


442.7
Risk assessment for human health


442.7.1
Hazard potential


482.7.2
Human exposure assessment


492.7.3
Risk assessment for human health


522.8
Risk assessment for the environment


522.8.1
Fate and distribution in the environment of Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52


532.8.2
Effects on environmental organisms for Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52


612.8.3
Effects on environmental organisms for biocidal product


622.8.4
Environmental exposure assessment


712.8.5
Risk characterisation for the environment


802.9
Measures to protect man, animals and the environment


803
Proposal for decision


844
Appendices


84Annex 0a: Practical use claimed by the applicant for VECTOBAC 12 AS


93Annex 0b: Proposed uses for authorisation


96Annex 1: Summary of product characteristics


97Annex 2: List of studies reviewed


123Annex 3: Analytical methods residues – active substance


124Annex 4 : Toxicology and metabolism –active substance


125Annex 5 : Toxicology – biocidal product


126Annex 6 : Safety for professional operators


127Annex 7 : Safety for non-professional operators and the general public


128Annex 8 : Residue behaviour


130Annex 9: Efficacy of the active substance from its use in the biocidal product (*)




Note to the reader

This consolidated PAR for the product authorisation of VECTOBAC 12AS is based on the PAR of the first authorisation, in which post-authorisation data assessment have been included. 
0. History of the dossier
	Application type
	refMS
	Case number in the refMS
	Decision date
	Assessment carried out (i.e. first authorisation / amendment /)

	NA-APP
	FR
	BC-YM010351-37
	29/06/2016
	First authorisation

	NA
	FR
	NA
	NA
	Post-authorisation data (received on the 17.11.2017)
None of the provided information were considered sufficient.

	NA
	FR
	NA
	NA
	Post-authorisation data (received on the 10.02.2019)


1 General information about the product application

1.1 Applicant

	Company Name:
	Sumitomo Chemical Agro Europe SAS

	Address:
	Parc d’Affaires de Crécy, 2 rue Claude Chappe

	City:
	Sain Didier au Mont d’Or

	Postal Code:
	69771

	Country:
	France

	Telephone:
	+33478643260

	Fax:
	+33478472545

	E-mail address:
	Sylvia.plak@sumitomo-chem.fr



1.2 Person authorised for communication on behalf of the applicant

	Name:
	1) MUNDAY Denise

2)  LEPLUS Nadine

 

	Function:
	Regulator Affairs Manager

	Address:
	2 rue Claude Chappe

36, rue de la Gare

	City:
	Saint Didier au Mont d’Or

Nyon

	Postal Code:
	 69370

1260

	Country:
	France

Switzerland

	Telephone:
	+33 478643266

+41229902125

	Fax:
	+41229902129

	E-mail address:
	nadine.leplus@sumitomo-chem.fr
denise.munday@sumitomo-chem.fr



1.3 Proposed authorisation holder

	Company Name:
	Sumitomo Chemical Agro Europe SAS

	Address:
	Parc d’Affaires de Crécy, 2 rue Claude Chappe

	City:
	Sain Didier au Mont d’Or

	Postal Code:
	69771

	Country:
	France

	Telephone:
	+33478643260

	Fax:
	+33478472545

	E-mail address:
	Sylvia.plak@sumitomo-chem.fr

	Letter of appointment for the applicant to represent the authorisation holder provided (yes/no):
	NO


1.4 Information about the product application 

	Application received:
	11/07/2013

	Application reported complete:
	24/09/2013

	Type of application:
	First product authorisation

	Further information:
	


1.5 Information about the biocidal product

1.5.1 General information

	Trade name:
	VECTOBAC 12 AS

	Manufacturer’s development code number(s), if appropriate:
	-

	Product type:
	Main Group 3: Pest control.

PT 18: Insecticide

	Composition of the product (identity and content of active substance(s) and substances of concern; full composition see confidential annex):
	Active substance:
Bacillus thuringiensis subsp. israelensis, strain AM65-52 (11.61% w/w equivalent dry technical powder), formulated as an aqueous suspension concentrate with a potency of 1200 International Toxic Units (ITU) per mg).

	Formulation type:
	Aqueous suspension concentrate

	Ready to use product (yes/no):
	Yes

	Is the product the very same (identity and content) to another product already authorised under the regime of directive 98/8/EC (yes/no);

If yes: authorisation/registration no. and product name:

or

Has the product the same identity and composition like the product evaluated in connection with the approval for listing of active substance(s) on to Annex I to directive 98/8/EC (yes/no):
	NO


1.5.2 Information on the intended use(s)

	Overall use pattern (manner and area of use):
	VectoBac’ 12 AS is used for control of mosquito and black fly larvae in water habitats. Example areas of use for mosquito control are:

Irrigation ditches, reservoirs, lakes, rivers, flood plains, rice fields, canals, marshland, ponds, catch basins, drainage and roadside ditches, waters in irrigated crops, waste water, sewage effluent/lagoons, septic ditches, animal waste lagoons, natural/manmade containers.

VectoBac 12AS is a selective bacterial larvicide that can be applied to areas that contain fish, other aquatic life and plants. 

VectoBac 12 AS can be applied to areas used by or in contact with humans, pets, horses, livestock, birds, or wildlife.


	Target organisms:
	Larval stages L1-early L4 of house mosquitoes such as Culex spp. and Culistea spp.; Anopheles spp.; and floodwater mosquitoes Aedes spp. and Ochlerotatus spp.
Black fly larvae of the family Simulidae; From the first larval stage till the early part of the last larval stage. The later part of the last  larval stage are no longer eating

	Category of users:
	Bti (Strain AM65-52) is intended for use by professional users only.

	Directions for use including minimum and maximum application rates, application rates per time unit (e.g. number of treatments per day), typical size of application area:
	Application rate:

Minimum and maximum application rates are not related to the type of application equipment, but to the larval growth stage, whether the population of larvae is heterogenous, and the quality of the water in which the larvae are present.

Mosquito:

Lower application rates: 250-1500 ml of VectoBac 12AS/ha will be adequate to control L1-early L4 under most conditions when water quality is good and low mosquito populations are present.

Higher application rates: 1500-2500 ml of VectoBac 12AS/ha will control L4 larval stages with high mosquito population in polluted water. The higher range dose rates should be used in cases where L4 is the predominant larval stage, in cases of high larval densities, high salinity and low temperatures, if local experience has shown that the higher dose rates are required to obtain sufficient efficacy, or when the water is polluted or in presence of high organic matter.  In organic rich environment the Bti protein can bind on organic matters and is not available for the larvae to ingest.

Under normal conditions ‘VectoBac’ 12 AS is applied to mosquito habitats at a rate between 0.25 and 2.5 l/ha.  In cases of high population densities, predominance of 4th instar larvae, water containing high
Under normal conditions ‘VectoBac’ 12 AS is applied to mosquito habitats at a rate between 0.25 and 2.5 l/ha.  In cases of high population densities, predominance of 4th instar larvae, water containing high levels of organic matter, and/or significant water exchange, the higher rate should be used to provide good control of mosquitoes.

Black Fly

The quantity of VectoBac®12AS required to achieve a desired dosage is dependent primarily on river/stream flow.  It is therefore necessary to calculate the flow rate of a river/stream at the point of application.  Dose water body at rate sufficient to achieve between 0.05-4.0 ppm for 10 minutes up to 0.5 to 40.0 ppm for 1 minute. The high rate is used when river/stream contain a high concentration of organic material, silt, planktonic algae, salts, dense aquatic vegetation, at low water temperatures and/or where increased carry is desired in order to achieve operational efficiencies.

Methode of application:

Please note that applications are made by professional users who have years of experience of mosquito control.  

Typical application equipment:

Portable pump pressure sprayer: from 0 to 500 litres per Hectare

Motorized portable blower: from 0 to 500 litres per Hectare

Vehicle mounted motorized spray equipment: from 0 to 1.000 litres per Hectare.

Aerial application: from 0 to 500 litres per Hectare.

Mosquito 

The volume of water is more dependent on the use site than the application equipment used. In terrestrial situations where the aquatic environment to which VectoBac 12AS is to be applied is surrounded by dense vegetation, such as reeds, then a high pressure hose may be used to get treatment to the correct area.  This could take several thousand litres of water without the dose of VectoBac 12AS increasing.

‘VectoBac’ 12AS may be applied using conventional ground or aerial application equipment, with quantities of water sufficient to provide uniform coverage of the target area.  ‘VectoBac 12AS may be applied either diluted in water or undiluted. The volume of water will depend on application equipment, target species, habitat, and/or application technique.

Black Fly

Apply as a course surface spray.  Black fly larval distribution is determined by the hydrodynamics of the river/stream system.  Larval habitats must be properly identified and mapped, and pilot studies should be conducted to ascertain the correct dose and downstream distance of larval control prior to any planned application.  Apply VectoBac®12AS upstream of the Simulium larvae breeding sites to ensure larvae will be exposed to the VectoBac®12AS for a sufficient length of time.  Ensure uniform coverage of the target area by applying VectoBac®12AS across the river/stream from shore to shore.

VectoBac’ 12AS may be applied using conventional ground or aerial application equipment, with quantities of water sufficient to provide uniform coverage of the target area.  ‘VectoBac 12AS may be applied either diluted in water or undiluted. The volume of water will depend on application equipment, target species, habitat, and/or application technique.

Black Fly

Apply as a course surface spray.  Black fly larval distribution is determined by the hydrodynamics of the river/stream system.  Larval habitats must be properly identified and mapped, and pilot studies should be conducted to ascertain the correct dose and downstream distance of larval control prior to any planned application.  Apply VectoBac®12AS upstream of the Simulium larvae breeding sites to ensure larvae will be exposed to the VectoBac®12AS for a sufficient length of time.  Ensure uniform coverage of the target area by applying VectoBac®12AS across the river/stream from shore to shore.

Number and timing of applications:

The maximum number of applications should be limited to 8 per season with a minimum of 7 days interval between applications.  The active ingredient in ‘VectoBac’ 12AS (Bti, Strain AM65-52) is specific to larvae of certain dipteran insect species.  Consequently ‘VectoBac’ 12AS is a larvicide and the timing of application will depend on the level of larvae infestation and growth stage.  The product should be applied for mosquito control during the first to the 4th larval instar, since during the later part of the 4th instar growth stage the larvae are no longer feeding and the product will not be effective. Concerning the control of black fly larvae the product is active from the first larval stage till the early part of the last larval stage. During the later part of the last larval stage they are no longer feeding thus the product will not be effective
Duration of protection by each application

3-5 days in open water bodies; residual depends on level of pollution and/or algae in water, level of shade/sunlight and various other environmental factors that can accelerate degradation of Bti

Frequency and duration of application
Mosquito

1 application per generation of target species. Each time new larval populations are present. Up to max. 8 applications per season.
Black fly

1 application per generation of target species. Each time new larval populations are present. Up to max. 8 applications per season


	Potential for release into the environment (yes/no):
	Yes

	Potential for contamination of food/feedingstuff (yes/no)
	Yes

	Proposed Label:
	See the label

	Use Restrictions:
	Professionnal users only


For full details of the intended uses claimed by the applicant, please see annex 0

1.5.3 Information on active substance(s)

	Active substance name:
	Bacillus thuringiensis subsp. Israelensis serotype H14 strain AM65-52

	CAS No:
	Not applicable

	EC No:
	Not applicable

	Purity (minimum, g/kg or g/l):
	The technical grade of Bti Strain AM65-52 is a fermentation slurry that contains the bacillus, spores and insecticidal toxins and solid residues from the fermentation.  Fermentation residues will include the original components of the fermentation medium, plus metabolic and excretion products from the growing bacteria.  The fermentation slurry contains nominally 14% Bti Strain AM65-52, with high and low limits of 20% and 8%, respectively.



	Inclusion directive:
	2011/78/UE (Bacillus thuringiensis subspecies israelensis (Strain AM65-52)

	Date of inclusion: 
	01/10/2013

	Is the active substance equivalent to the active substance listed in Annex I to 98/8/EC (yes/no): 
	Yes

	Manufacturer of active substance(s) used in the biocidal product:
	

	Company Name:
	1)  Valent BioSciences Corporation
2) Abbott Laboratories

	Address:
	1) 870 Technology Way
2) Chemical and Agricultural Products Division; 1401 Sheridan Road

	City:
	1) Libertyville, Illinois
2) North Chicago; Illinois

	Postal Code:
	1) 60048

2) 60064

	Country:
	USA

	Telephone:
	1) 001 84 79684725

2) 001 8479684738

	Fax:
	1) 001 84 79684803

2) 001 8479684803

	E-mail address:
	1) maria.herrero@valent.com
2) thomas.green@valentbiosciences.com



1.5.4 Information on the substance(s) of concern

Table 1: information the substance of concern
	Common name (2.1)
	Bti Strain AM65-52

	Taxonomic names (2.2)
	Species:
	thuringiensis

	
	Subspecies:
	israelensis

	
	Serotype:
	H-14

	
	Strain:
	AM65-52

	
	Genus:
	Bacillus

	
	Family:
	Bacillaceace

	Collection and culture reference number
	SD-1276 American type culture collection
	

	Purity in the technical active substance (fermentation slurry):
	Minimum 
	Maximum
	Nominal 

	
	8.0 %
	20 %
	14 %

	
	8789 ITU/mg
	10623 ITU/mg
	/


According to the applicant the nominal bioactivity for the slurry of the fermentation is not usually set, as fermentations can vary and the amount of centrifugation or evaporation is used to ensure proper potencies for the final formulated product
1.6 Documentation

1.6.1 Data submitted in relation to product application

Identity, physico-chemical and analytical method data

No data were required in the assessment report of the microbial active substance Bti Strain AM65-52 for identity, physical and chemical properties and analytical methods.
Efficacy data

Tests on mosquitoes

Laboratory tests

· Laboratory test according to WHO (Word health organisation) method with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) on Aedes detritus.
· Field test conducted in France with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes detritus.

· Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes caspius.

· Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes caspius.
· Field test conducted in Poland with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Culex pipiens.

· Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes caspius.

· Field test conducted in Greece with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes spp, Culex sp and Anopheles spp.
· Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Anopheles spp.
· Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Culex spp.

· Field test conducted in Germany with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes spp.
· Field test conducted in Italy with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes caspius.

· Field test conducted in Italy with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Culex spp.

· Field test conducted in France with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Anopheles maculipennis s.l.

· Field test conducted in France with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes caspius.
Tests on black flies

· Field test conducted in Serbia with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on simulium erythrocephalum.
· Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.
· Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.
· Field test conducted in Italy with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.
· Field test conducted in Italy with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.
· Field test conducted in France with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.
· Field test conducted in France with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.
· Field test conducted in Lithuania with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium ornatum.
· Field test conducted in Lithuania with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium ornatum.
· Field test conducted in Italy with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.
Toxicology data

New acute studies performed with VECTOBAC 12AS have been submitted (acute oral, dermal and inhalation toxicity studies, skin and eye irritation study). A skin sensitisation study performed with VECTOBAC AS (identical formulation to VECTOBAC 12AS, but half the potency, thus 600 ITU/mg) has also been provided by the applicant. 

Residue data
No specific residue data were submitted in the context of this dossier. The product VECTOBAC 12AS is intended to be applied by professional users, outdoor on landing water, including water surrounding rice and waters in irrigated crops. No data on potential exposure have been submitted however an argumentation has been proposed by the applicant: 

”Use of VECTOBAC 12AS is requested in water surrounding rice (paddies). It should be remembered the rice paddies contain stagnant water that is an important area for proliferation of mosquito larvae and contains numerous other contaminants. However, other points of consideration is that VECTOBAC 12AS will only be sprayed on the water when the rice plants are small, as if the vegetation is high this formulation would not be appropriate for application as the spray would partially be intercepted by the vegetation thus not reaching the targeted mosquito larvae in the water. Once the vegetation becomes more dense applications are usually made with granular formulations that can penetrate the vegetation. Notwithstanding the information above it should also be remembered that mosquitoes proliferate in water and towards the end of the rice growing period the fields are dried approximately 4 weeks before the grain harvest. Rice grains are also covered by a husk that is removed prior to consumption”.

Ecotoxicology data

No new studies were conducted with VECTOBAC 12AS
1.6.2 Access to documentation

No letter of access is submitted .The applicant is the owner of all data submitted in this dossier. 
2 Summary of the product assessment

2.1 Identity related issues

The source of the Bti Strain AM65-52 slurry used in the biocidal product VECTOBAC 12AS is the same as the source used for annex I inclusion (see confidential part). 

The manufacturing is continuous process. The microbial technical active substance (Bti Strain AM65-52 slurry) is an hypothetical stage.
2.2 Classification, labelling and packaging 

2.2.1 Classification of classification of the active substance
No classification is need for microorganism. Therfore no classificationis needed for Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52.
2.2.2 Classification of the biocidal product VECTOBAC 12AS

No classification for product VECTOBAC 12AS is needed.However, considering that all microbials should be regarded as potential sensitizers, the warning phrase “Contains Bacillus thuringiensis israelensis, micro-organisms may have a potential to provoke sensitising reactions” must be present in the label.

2.2.3 Labelling of the biocidal product

No specific labelling language is required for the product VECTOBAC 12AS. However, considering that all microbials should be regarded as potential sensitizers, the warning phrase “Contains Bacillus thuringiensis israelensis, micro-organisms may have a potential to provoke sensitising reactions” must be present in the label.

2.2.4 Packaging of the biocidal product

The packaging of the biocidal product VECTOBAC 12AS as deposited by the applicant is:

· Primary packaging: 10, 50, 200 litre HDPE drums or 1000 L PE totes (intermediate bulk containers).

· Secondary packaging: Cardboard box for 2 x 10 litres 
2.3 Physico/chemical properties and analytical methods

2.3.1 Active ingredient

2.3.1.1 Identity, origin of active ingredient

The source of the microbial active substance (Bti Strain AM65-52 slurry) used in the biocidal product VECTOBAC 12AS is the source used for annex I inclusion (see confidential part).

Some methods were provided in the final competent authority report (CAR -Oct. 2010) of the microbial active substance Bacillus thuringiensis israelensis serotype H-14 strain AM65-52 for the determination of the identification of the microbial active substance at the strain level (Benson, T. (2005) (AFLP on 300 Bt, B. Cereus, B. anthracis and Bti AM65-52); Lucchini et al., 2001).

No more data were required by the RMS in the final assessment report (May 2011).

Only a summary of a new identification method “Van Der Vossen, J.M.B.M, 2011 (report: V9344)” using genomotyping of Bti AM65-52 and comparison with Bacillus cereus strains, Bacillus weihenstephanesis strains and Bacillus thuringiensis strain TTC05.0660 was provided. Nevertheless, the report V9344 was not provided. This study should be taken into account when the active substance will be re-evaluated.
Trade name of the microbial active substance: Bti strain AM65-52 and ATCC-SD-1276.

2.3.1.2 Physico-chemical properties

The manufacturing process is continuous.  Only physical and chemical properties on the formulation VECTOBACWG were evaluated in the final CAR (Oct. 2010) of the microbial active substance Bacillus thuringiensis israelensis serotype H-14 strain AM65-52. See 2.3.2 for physical and chemical properties of Vectobac 12AS.
2.3.1.3 Analytical method for determination of active ingredient and impurities in the technical active ingredient

Analytical methods for the determination of microbial active substance Bti AM65-52 (crystal proteins) in the VECTOBAC technical powder have already been performed and validated at EU level in the confidential part of the CAR of Sumitomo Chemical Agro Europe (Oct.2010).
Table 2: Summary Analytical methods for the determination of microbial active substance Bti AM65-52
	
	Principle of method

	Technical active substance as manufactured: 
	Coddens, M. (1990): 

Determination of  crystal proteins in VECTOBAC technical powder 

Protein crystals from ‘VactoBac’ Technical Powder were extracted using a method developed by Abbott Laboratories which used a mixture of salt and EDTA followed by high speed centrifugation.  Analysis of the  crystal proteins in the resulting pellet were solubilised at 100°C in a mixture of Tris buffer, SDS, 2-mercaptoethanol and EDTA prior to analysis. The analysis used the PhastSystem (Pharmacia LKB Ltd.) commercial automated gel electrophoresis system, which used a 12.5 % acrylamide gel and silver staining. Optimised separation and development conditions for the commercial product (Pharmacia Technique P111 50-01-394, Pharmacia Development technique 11-B-090-02) were used without modification.

Conclusion:

Validation data were provided and were accepted by the RMS.

	Impurities in technical active substance: 
	No impurity was defined in the CAR. Nevertheless, the content of beta exotoxin was determined in five batches of VECTOBAC Technical Powder in the study Isaacson, J.A. (1991) and is summarised in the CAR (Oct.2010).

	Contaminants 
	Testing for microbial pathogen contaminants in  VECTOBAC WDG is contained in the following Abbott Laboratories standard procedures:

STM.0309600:
Standard Procedure – Coliform Enumeration & Identification From Product

 The product is diluted in sterile USP phosphate buffer, plated onto violet red bile agar and incubated at 35-37°C for 20-24 hours.  Coliform colonies appear dark red or purplish red in colour.  If a positive response is obtained this is further investigated by Gram staining, or API 20 Enterobacteriaceae screening.

STM0323700:
Standard Procedure – Salmonella Tests for Isolation & ID From Product

The product is incubated in lactose broth at 35-37°C for 24 hours then plated onto sterile brilliant green agar, xylose-lysine-desoxycholate (XLD) agar and bismuth sulphite agar and incubated for 24 hours at 35-37°C.  Salmonella colonies appear as small transparent, colourless, pink or white opaque colonies surrounded by a pink to red zone in brilliant green agar, red colonies in XLD agar and black/green colonies in bismuth sulphite agar.  If a positive response is obtained this is further investigated initially by Gram staining.

STM.0154800:
SP - Clostridium perfringens Enumeration

 The product is diluted in sterile USP phosphate buffer, plated onto oxoid perfringens agar and incubated at 35-37°C for 18-24 hours.  Perfringens colonies appear black in colour.  If a positive response is obtained confirmation is obtained by stab-inoculation of nitrate motility agar and lactose gelatine agar.

STM.0329100:
SP – Total Aerobic Microbial Count, Pour Plate, Spread Plate, Rodac Plate

The product is diluted in sterile USP phosphate buffer, plated onto tryptic soya agar and incubated at 30-35°C for 48-72 hours.  Following incubation the plates are examined for colonies.

STM.0323800:
Standard Procedure – Pseudomonas aeruginosa Enumeration and ID from Product

The product is diluted in sterile USP phosphate buffer, plated onto cetrimide agar and incubated at 30-37°C for 48-72 hours.  A positive response is characterised by bluish green colonies which can be confirmed by Gram staining and an oxidase test.

STM.0154600:
S. Procedure – Staphylococcus aureus Tests for Enumeration and ID from Product

The product is diluted in sterile USP phosphate buffer, plated onto cetrimide agar and incubated at 30-37°C for 48-72 hours.  A positive response is characterised by bluish green colonies, which can be confirmed by Gram staining and an oxidase test.

STM.0042100:
Total Combined Yeast and Mould Count

The product is diluted in sterile USP phosphate buffer, plated onto Sabour and Dextrose Agar or Potato Dextrose Agar and incubated at 20-25°C for 5-7 days.  Following incubation the plates are examined for yeast or mould colonies.

STM.0154700:
Standard Procedure – Enterococci Screening

The method is briefly described as follows:  The product is diluted in sterile USP phosphate buffer, plated onto Bacto m-enterococcus agar and incubated at 35-37°C for 1-2 days.  A positive response is characterised by pink to dark maroon colonies, which can be confirmed by Gram staining and Vitek or API 20S streptococcus systems.

Conclusion:

No validation data were provided but no more data were required by the RMS.


2.3.1.4 Analytical method for determining relevant components and/or residues in different matrices

Residue analytical methods for Bti AM65-52 are not considered necessary as no maximal residue limit (MRL) and no residue definition were set for plants, food of animal origin, soil, water and air.

2.3.2 Biocidal product

2.3.2.1 Identity, composition of the biocidal product

The biocidal product VECTOBAC 12AS is not the same as the representative product assessed for the inclusion of Bti in annex 1 of directive 98/8/EC. 
The formulation is a suspension concentrate (SC) formulation. The code number of the formulation is: ABG-6193
The composition of the product is confidential and is presented in a separated confidential annex. The product contains 11.61 % w/v corresponding to 1200 ITU/mg (7 %-14.20 %) of the microbial technical active substance (fermentation slurry contains 14 % (8.0-20%) of Bacillus thuringiensis subsp. Israelensis strain AM65-52 (potency between 8789 and 10623 ITU/mg)).

· Minimum biopotency: 1100 ITU/mg.
· Nominal biopotency: 1200 ITU/mg.
· Maximum biopotency: 1500 IU/mg 
According to the Applicant there is no a clear correlation between spore counts and biopotency, the determination of a minimum, a maximum and a nominal content in term of colony forming unit (CFU/kg) is not possible.

The RMS is agreed with the applicant that there is no correlation between spore counts and biopotency, nevertheless, a maximum biopotency of the product should be set and is required in post registration.
2.3.2.2 Physico-chemical properties

The tested product is VECTOBAC 12AS. Bti Strain AM65-52’s content in tested product is 11.61 % w/w (7 %-14.20%). In the study provided for the determination of physical and chemical properties the biopotency is 1521 ITU/mg. 

The biocidal product does not contain hydrocarbons ≥ 10 %.

The biocidal product does not contain co-formulates classified H304 cat. 1 ≥10 %.

Terrestrial application for mosquitoes: (0- 1000L of water)

Minimum use concentration: 0.025 % v/v (0.250 L/ ha of product in 1000 L of water), 

Maximum use concentration: ready to use (no dilution).
Aerial application for mosquitoes: (0- 300 L of water) 

Minimum use concentration: 0.083 % v/v (0.250 L/ ha of product in 300 L of water)
Maximum use concentration: ready to use (no dilution) and the maximum dilution is 0.5 % (v/v)
Terrestrial application for similidaes: (0- 30-1000 L of water)

Minimum use concentration: 0.05 ppm.

Maximum use concentration: 40 ppm.
Aerial application for similidaes: (0- 300 L of water) 

Minimum use concentration: 0.05 ppm.

Maximum use concentration: 40 ppm.

Concentrations for similidaes were not taken into account for the evaluation of physical and chemical properties as they are very low (0.05 ×10-4 % (v/v) 40 ×10-4 % (v/v)). 
Physical and chemical properties are summarised below
Table 3: Physical and chemical properties
	SECTION IIIB 2
	PHYSICAL, CHEMICAL AND TECHNICAL PROPERTIES
	FR evaluation

	Test or study & Annex point
	Guideline and method
	Test material and purity specification
	Findings and comments
	GLP
Y/N
	Reference
	

	IIIB 2.1
Appearance (colour and odour)
	Visual inspection and subjective assessment of odour
	ABG-6193, lot 84-509-BA-81
a.i. content: 1521 ITU/mg
	Light brown liquid with a malt-like odour
	Y
	IIIB 2.1/01
Comb, A.L. (2012)
	

	IIIB 2.2
	Storage – stability and shelf-life

	IIIB 2.2.1
Effects of light, temperature and humidity on technical characteristics of the biocidal product
	-
	ABG-6193, lot 84-509-BA-81
a.i. content: 1521 ITU/mg
	The product was stored  for 12 months at 20°C and for 18 months at 15°C in the commercial packs (HDPE 250 and 1000 mL). The biopotency (method: Bioassay ZAB0109) and physical stability of the formulation were tested together with the viability of the packaging.

Due to change in biopotency during storage, the product stored at 20°C was not subjected to the assessments at 15 and 18 months. For more details see 2.3.2.3.1.
Frozen (-18°):

Initial: 1481 ITU/mg
6 months: 1435 ITU/mg
9 months: 1348 ITU/mg
12 months: 1391 ITU/mg
15 months: 1561 ITU/mg
18 months: 1457 ITU/mg
The maximum variation up to 12 months is 13.6 %. 

20°C storage:
6 months: 1331 ITU/mg
9 months: 1221 ITU/mg
12 months: 1170 ITU/mg

The maximum variation up to 12 months is 7.0 %. 

15°C storage
6 months: 1386 ITU/mg
9 months: 1301 ITU/mg
12 months: 1249 ITU/mg
15 months: 1318 ITU/mg

18 months: 1289 ITU/mg

The maximum variation up to 12 months is 10.3 %. 

T0

After 12 months at 20 °C

Appearance

Light brown liquid with a malt-like odour

Bacterial contamination (cfu/g) (method: Zab109) 

< 10

30

Fungal contamination (cfu/g) (method: Zab109)

< 10

<10

E. Coli  in 1 g(cfu/g) (method: Zab109)

absent

absent

Salmonella in 1 g (cfu/g) (method: Zab109)
absent

absent

Pseudomonas aeruginosa in 10 g (cfu/g) (method: Zab109)

absent

absent

Staphylococcus aureus in 10 g (cfu/g) (method: Zab109)

absent

absent

Relative density (EEC A3)

1.06

1.06

pH of 1 dilution at 20 °C

(CIPAC MT 75)

5.0

5.0

Persistent foaming at 5 % (v/v) (CIPAC MT 47.2)

0 mL after 1 min

0 mL after 1 min

Spontaneity of dispersion at 5 % (v/v) (CIPAC MT 160)

101 %

103 %

Suspensibility 

(CIPAC MT161)

At 0.031 % v/v

At 5 % v/v

91.4 %

89.8 %

95.7 %

89.3 %

Wet sieving on a 75 µm sieve (CIPAC MT 59.3)

0 %

0.005 %

Pourability (CIPAC MT 148)

R= 1.4 %

R’= 0.18 %

R= 0.9 %

R’= 0.04 %

Packaging (HDPE 250 and 1000 mL)

No alteration was observed

T0

After 18 months at  15 °C

Appearance

Light brown liquid with a malt-like odour

Bacterial contamination (cfu/g) (method: Zab109) 

< 10

30

Fungal contamination (cfu/g) (method: Zab109)

< 10

<10

E. Coli  in 1 g(cfu/g) (method: Zab109)

absent

absent

Salmonella in 1 g (cfu/g) (method: Zab109)
absent

absent

Pseudomonas aeruginosa in 10 g (cfu/g) (method: Zab109)

absent

absent

Staphylococcus aureus in 10 g (cfu/g) (method: Zab109)

absent

absent

Relative density (EEC A3)

1.06

1.06

pH of 1 dilution

(CIPAC MT 75)

5.0

5.0

Persistent foaming at 5 % (v/v(CIPAC MT 47.2)

0 mL after 1 min

0 mL after 1 min

Spontaneity of dispersion (CIPAC MT 160)

101 %

101 %

Suspensibility 

(CIPAC MT161)

At 0.031 % v/v

At 5 % v/v

91.4 %

89.8 %

89.4%

89.6 %

Wet sieving on a 75 µm sieve (CIPAC MT 59.3)

0 %

0.011 %

Pourability (CIPAC MT 148)

R= 1.4 %

R’= 0.18 %

R= 1.1 %

R’= 0.11 %

Packaging (HDPE 250 and 1000 mL)

No alteration was observed

Microbial contaminants:

According to the determination of other microorganisms such as Listeria monocytogenes, Vibrio and Shigella are considered to be optional if screening for pathogens and other hygienic indicators provide proof of a low level of contamination with is the case with VECTOBAC 12AS. Thus no further studies were provided.

Effect of the  light:

According to the Applicant HDPE contains light stabilizers, specifically to not react with UV light. Light stabilizers are classified as anti-aging additives and are used to protect packages and products against photo-oxidative degradation reactions caused by the UV-light to which they are exposed.

Additionally, under normal warehousing conditions, one would not expect a lot of UV to be hitting the product.  Canisters are in cardboard boxes which would also protect against light.  

	Y
	IIIB 2.2.1/01
Comb, A.L. (2012)
	Biopotency, appearance, pH, persistent foaming, spontaneity of dispersion, suspensibility, wet sieving, pourability and the commercial packaging (HDPE) were checked before and after storage (12 months at 20 °C and 18 months at 15°C) and are comparable to initials.

The biopotency is stable during 18 months at -18°C.

Microbial contaminants are in acceptable limits before and after storage  (12 months at 20°C and 18 months at 15°C) according to  OECD 65 “issue paper on microbial contaminant limits for microbial pest control products (Oct. 2011)”.

Salmonella should have been made on 25 g of the biocidal product instead of 10 g. Nevertheless, for the stability study the result can be considered acceptable. 

The justification for Vibrio and Shigella and Listeria monocytogenese is considered acceptable.

The justification of the applicant concerning the effect of light “the packaging is opaque to the light” is not acceptable.
The "opaque" term does not mean barrier to the light.

The agents added to the packaging prevent the degradation of the packaging and do not allow to make barrier from the light.

   The applicant should protect the biocidal product from the light.


	 Post-authorisation data : 2017
	
	
	Extrapolation of stability data in PE packaging material: According to BPR “Guidance on the Biocidal Products Regulation, Volume I: Identity/physico-chemical properties/analytical methodology – Part A: Information Requirements, Version 1.1, November 2014” for water-based formulations, it is acceptable to extrapolate storage data in one packaging type to all other packaging types apart from metal. Therefore the storage stability study data confirming the HDPE containers are stable upon storage is considered applicable and valid to the PE packaging material
	
	
	

	IIIB 2.2.2
Other factors affecting stability
	No other information regarding stability is required or has been submitted.
	

	IIIB 2.3
Explosivity and oxidising properties
	EC method A14 explosive properties
Theoretical assessment
	Not relevant
	None of the components are explosive or oxidising and it is therefore concluded that ‘VECTOBAC’ 12AS Biological Larvicide Aqueous Suspension is unlikely to undergo rapid decomposition with the evolution of gases or release of heat and does not therefore present a risk of explosion.
	N
	IIIB 2.3/01
Curl, M.G., (2013a)
	Acceptable

The study report Curl, M.G., (2013a) for the determination of explosive properties was not provided.

Nevertheless, the statement of the Applicant is considered acceptable.

The formulation doesn’t have explosive properties

	
	EC method A17 oxidising properties
Theoretical assessment
	Not relevant
	None of the components are explosive or oxidising and it is therefore concluded that ‘VECTOBAC’ 12AS Biological Larvicide Aqueous Suspension is unlikely to undergo rapid decomposition with the evolution of gases or release of heat and does not therefore present a risk of explosion.
	N
	IIIB 2.3/02
Curl, M.G., (2013b)
	Acceptable

The study report Curl, M.G., (2013b) for the determination of oxidising properties was not provided.

Nevertheless, the statement of the Applicant is considered acceptable.

The formulation doesn’t have oxidising properties

	IIIB 2.4
Flashpoint and other indications of flammability or spontaneous ignition
	Theoretical assessment 
	/
	Since none of the components of ‘VECTOBAC’ 12AS Biological Larvicide Aqueous Suspension Formulated Preparation are classified as flammable or highly flammable, it can be concluded that the preparation itself will not be classified as highly flammable.

Furthermore, the biocidal product is not auto-flammable at ambient temperature.
	
	IIIB 2.4-01

Curl, M.G., (2013b)
	The study Curl, M.G., (2013c) for the determination of the flash point was not provided.

Nevertheless, the statement of the Applicant is considered acceptable.

The formulation is not flammable.

The formulation is not autoflamable at ambient temperature 

	IIIB 2.5
Acidity, alkalinity and pH value
	CIPAC MT75.3

1g/50ml freshly boiled and cooled distilled water
	ABG-6193, lot 84-509-BA-81
a.i. content: 1521 ITU/mg
	pH of 1 % dilution = 5.0 at ambient temperature


	Y
	IIIB 2.5/01
Comb, A.L. (2012)
	Acceptable

	IIIB 2.6
Viscosity and surface tension

 
	VECTOBAC’ 12 AS is a liquid formulation composed mostly of water.  It does not contain hydrocarbons or other aspiration toxicants.   Viscosity is used to classify hydrocarbon containing formulations for aspiration toxicity in accordance with the classification, labelling and packaging of substances Regulation 1272/2008 (CLP).  In this case, since the preparation does not contain hydrocarbon or other aspiration toxicants, viscosity measurements are not required.

The formulated product contains surfactant components.  These will lower the surface tension of the product and when in dispersion.  Measurement of surface tension to determine surfactant properties are therefore not necessary as the product is intended to have surfactant properties.

We are providing an additional phys-chem. report of a study conducted in Brazil which provides a viscosity of 525 mPa.s at 25°C. The report will be provided with the additional references on a CD. Although there is no surface tension study on this formulation with respect to the surface tension it should be considered that greater than 85% of the formulation is the Bti technical slurry of which a large proportion is water, thus it is unlikely that the formulation will be surface active.

IIIB 2.6 Bortoli I.F., (2010)
	Not acceptable, 

The viscosity and surface tension are required for SC formulations and for VECTOBAC 12AS

	 Post-authorisation data : 2017
	EC A.5 

OECD 115
	Batch : 271348N9

Purity : 1200 ITU/mg
	58.5 mN at 20 °C by the harmonised ring method

	N
	N. Volic, MSc., 2017
	Acceptable

	
	OECD 114

OPPTS 830.7100
	Batch : 271348N9

Purity : 1200 ITU/mg
	At 20.00°C: 98.3 mm2/s

At 40.00°C: 43.5 mm2/s
	N
	N. Volic, MSc., 2017
	Acceptable

	IIIB 2.7
	Technical characteristics
	

	IIIB 2.7.1
Wettability
	‘VECTOBAC’ 12AS is a liquid formulation and therefore wettability is not relevant.
	Acceptable

	IIIB 2.7.2
Persistent foaming
	CIPAC MT47.2 in Standard Water D
	ABG-6193, lot 84-509-BA-81
a.i. content: 1521 ITU/mg
	At 5 % dilution:

0ml after 1 minute.
	Y
	IIIB 2.7.2/01
Comb, A.L. (2012)
	Acceptable 

The persistent foaming is in the acceptable limits at 5 % (v/v) and for the other dilution lower than 5 %(v/v).

It can be noted that the product is used undiluted and at concentrations between 0.083 to 0.5 %( v/v).

	IIIB 2.7.3
Suspensibility and suspension stability
	CIPAC MT160
Spontaneity of dispersion in Standard Water D
	ABG-6193, lot 84-509-BA-81
a.i. content: 1521 ITU/mg
	At 5 % dilution 101% 

According to the Applicant, this product has been used for over 30 years with no dispersion concerns reported from applicators.
	Y
	IIIB 2.7.3/01
Comb, A.L. (2012)
	The spontaneity of dispersion was required at 0.5 %(v/v).

It can be noted that the product is used undiluted and at concentrations between 0.083 to 0.5 %( v/v).

	
	CIPAC MT161
Suspensibility in Standard Water D
	ABG-6193, lot 84-509-BA-81
a.i. content: 1521 ITU/mg
	91.4 % at 0.031 % (v/v)

89.8 % at 5 %(v/v)
	Y
	IIIB 2.7.3/01
Comb, A.L. (2012)
	Acceptable

The suspensibility is in the acceptable limits at 0.031 and at 5 % (v/v) dilution. 

No effect of the concentration was observed so, these results can be considered for the minimum and the maximum use concentrations.

It can be noted that the product is used undiluted and at concentrations between 0.083 to 0.5 %( v/v).

	Post-authorisation data : 2017
	
	
	
	
	
	

	Spontaneity of dispersion at 0.5 % (v/v)
	/
	Statement
	The current dossier cites a study that measured the spontaneity of dispersion of the VectoBac 12AS before and after storage for 12 months at 20 °C according to method CIPAC MT 160. The results are considered acceptable – the spontaneity of dispersion was measured to be 101% before storage and 103% after storage. Testing was performed at a concentration of 5% v/v. The applicant considers that these results are valid for assessing the spontaneity of dispersion at all lower application rates (including 0.5% v/v) as a greater ratio of product to water will be more difficult to disperse. This position is supported by the current UK “GUIDANCE DOCUMENT FOR THE GENERATION OF DATA ON THE PHYSICAL, CHEMICAL AND TECHNICAL PROPERTIES OF PLANT PROTECTION PRODUCTS UNDER REGULATION (EC) No. 1107/2009 OF THE EU PARLIAMENT AND COUNCIL ON PLACING PLANT PROTECTION PRODUCTS ON THE MARKET” – page 28 on the ‘recommended concentrations for use in physical-chemical property tests’ states that for water dispersible products spontaneity of dispersion testing need only be determined at the highest concentration. The applicant contends that the study performed at a concentration of 5% v/v is therefore valid for all concentrations below 5% v/v.
	/
	/
	No new data provided. As the spontaneity of dispersion was performed at 10 times the maximum use concentration (0.5 %v/v), it can be expected that the the result of spontaneity of dispersion is different at lower concentration. 

Nevertheless, considering the results of the suspensibility and of the wet sieve test, no other data required.



	IIIB 2.7.4
Wet sieve and dry sieve test
	‘VECTOBAC’ 12AS is a liquid formulation and therefore a dry sieve test to determine if the particle size is suitable is not relevant.
	

	
	CIPAC MT59.37
Wet sieving
Retention on 75 µm sieve
	ABG-6193, lot 84-509-BA-81
a.i. content: 1521 ITU/mg
	0% retained


	Y
	IIIB 2.7.4/01
Comb, A.L. (2012)
	Acceptable

	IIIB 2.7.5
Particle size distribution, content of dust/fines, attrition and friability
	‘VECTOBAC’ 12AS is a liquid formulation and therefore a dry sieve test to determine if the particle size is suitable is not relevant.
	Acceptable

	IIIB 2.7.6
Emulsifiability, re-emulsifiability, emulsion stability
	‘VECTOBAC’ 12AS is not an emulsifiable formulation and therefore emulsion characteristics are not relevant.
	Acceptable

	IIIB 2.7.7
Flowability, pourability and dustability
	CIPAC MT148

Pourability
	ABG-6193, lot 84-509-BA-81
a.i. content: 1521 ITU/mg
	Residue: 1.4%,
Rinsed residue: 0.18% 

 
	Y
	IIIB 2.7.7/01
Comb, A.L. (2012)
	Acceptable

	IIIB 2.8
	Physical, chemical and biological compatibility with other products
	

	IIIB 2.8.1
Physical compatibility 
	‘VECTOBAC’ 12AS is not intended for application as a tank mixed formulation and therefore information regarding compatibility with other production is not relevant.
	Acceptable

	IIIB 2.8.2 Chemical compatibility 
	‘VECTOBAC’ 12AS is not intended for application as a tank mixed formulation and therefore information regarding compatibility with other production is not relevant.
	Acceptable

	IIIB 2.8.3 Biological compatibility 
	‘VECTOBAC’ 12AS is not intended for application as a tank mixed formulation and therefore information regarding compatibility with other production is not relevant.
	Acceptable

	IIIB 2.9
Summary and evaluation of physical, chemical and technical properties
	The biocidal product ‘VECTOBAC 12AS is Suspension Concentrate (SC). All studies have been performed in accordance with the current requirements. The appearance of the formulation is brown liquid with a malt-like odour. It is not explosive and has no oxidizing properties. It is not flammable and not auto-flammable at ambient temperature. In aqueous solution (1% dilution), its pH is 5.0 at ambient temperature. Stability data indicate a shelf life of 18 months at 15 °C and of 12 months at 20 °C (HDPE). The biocidal product is stable for 18 months at -18 °C. Its technical characteristics are acceptable for a suspension concentrate formulation.

The formulation is not classified for the physical-chemical part.

The formulation must not be stored at a temperature above 20 °C for 12 months and above 15 °C for 18 months.

The formulation should be protecting from the light.
	


2.3.2.3 Analytical method for determining the active substance and relevant component in the biocidal product

2.3.2.4 Methods for microbial active substance

Table 4: Methods for microbial active substance 

	Reference
	Comb, A.L. (2012) ABG-6193 (VECTOBAC 12 AS): Two year storage stability.  Huntingdon Life Sciences Ltd., unpublished report no. ZAB0109

	Data protection
	Yes

	Data owner
	Valent BioSciences Corporation

	GLP
	Yes


Principle of the method 

The content of the active microorganism Bti Strain AM-65-52 in VECTOBAC 12 AS is determined using a biopotency analysis.  The assay is based on the quantal dose response of Aedes aegypti mosquito larvae to the test substance.  The percentage larval mortality response is obtained by weighted probit analysis and expressed as potency (ITU per mg) relative to the reference substance (containing Bti).

Reference and test substance are weighed into separate glass bottles, with deionised water (100 mL) and shaken for 20 minutes to prepare stock solutions.  Stock dilutions were prepared at six concentrations by taking 2.5, 4.0, 5.5, 7.0, 8.5 and 10.0 mL and diluting in a total volume of 100mL with water.

Aliquots (90 ml) of each concentration where placed in waxed paper cups and twenty larvae were added.  The cups were covered and placed in an incubator at 28 ± 2°C and 50 ± 15% relative humidity with a 12 hours light/12 hour dark cycle, for a period of 17 to 20 hours.

The number of live larvae was counted after incubation.

Test control consisted of untreated water.

The test substance potency (ITU/mg) was determined for each replication by estimating the LC50 using a Probit analysis program and then using the following equation:

TS potency = (Estimated RS LC50/Estimated TS LC50) x RS potency

where 
· LC50 is the concentration producing 50% larval mortality.
TS = test substance
RS = reference substance
RS potency = 7992 ITU/mg

Test validity criteria are: control mortality <15% and LC50 estimation within the test concentration range or too close to the highest or lowest test concentrations.
Results

Repeatability: The % RSD was calculated for each batch tested. Data are summarised in tables below.

Table 5: Bioassay results (ITU/mg) with time and temperature

	Time (months)
	0
	6
	6
	6
	9
	9
	9
	12
	12
	12
	15
	15
	15
	18
	18
	18

	Temp (°C)
	
	FR
	15
	20
	FR
	15
	20
	FR
	15
	20
	FR
	15
	20
	FR
	15
	20

	VECTOBAC 12 AS (m)
	1481
	1435
	1386
	1331
	1348
	1301
	1221
	1391
	1249
	1170
	1561
	1318
	-
	1457
	1289
	-

	SD
	174
	99
	55
	68
	101
	95
	157
	94
	72
	71
	75
	95
	-
	102
	100
	-

	n
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	_
	4
	4
	_

	%RSD
	11.7
	6.9
	4.0
	5.1
	7.5
	7.3
	12.9
	6.8
	5.8
	6.1
	4.8
	7.2
	_
	7.0
	7.8
	_

	m-SD
	1307.0
	1336.0
	1331.0
	1263.0
	1247.0
	1206.0
	1064.0
	1297.0
	1177.0
	1099.0
	1486.0
	1223.0
	_
	1355.0
	1189.0
	_

	m+SD
	1655.0
	1534.0
	1441.0
	1399.0
	1449.0
	1396.0
	1378.0
	1485.0
	1321.0
	1241.0
	1636.0
	1413.0
	_
	1559.0
	1389.0
	_

	% variation with T0 or T0 FR (using m-SD and m+SD)
	_
	_
	10.3
	7.0
	10.9
	6.8
	5.4
	13.6
	1.1
	-5.0
	25.2
	8.1
	_
	19.3
	6.3
	_

	% variation with T0 or T0 FR (using m)
	_
	_
	-6.4
	-10.1
	-6.1
	-12.2
	-17.6
	-3.1
	-15.7
	-21.0
	8.8
	-11.0
	_
	1.5
	-13.0
	_


Conclusion

Validation data (repeatability) of the biotest provided for the determination of the biopotency of Bti Strain AM65-52’s in the formulation VECTOBAC 12AS are considered as sufficient. 

Nevertheless, the determination of the biopotency in five batches of the product VECTOBAC 12AS using a validated method is missing and is required in post registration.
Post-authorissation data 2019 : 
Determination of biopotency in the product Vectobac 12 AS :

Reference: Winston Lin, Ph.D., 2015, Bioburden analysis of Vectobac 12AS, Performing laboratory project: 2539 SN1, Performing laboratory: IIT Research Institute Life Sciences Group, Chicago, Illinois, Sponsor: Valent BioSciences Corporation, GLP

Potency determination by mosquito bioassay: 

The bioassay for Vectobac 12AS measures the dose-reponse for mortality of 4th instar A. Aegypti larvae exposed to Bt isralensis at six insecticide concentrations. The ratio of the LC50 can be compared between the test sampe and the refrence standard to estimate the potency (ITU/mg) of the sample. The reported potency is the average potency of at least four replicated tested on a minimum two seprate dates. 
Results:
	Test substance
	Lot No.

249294CF30

(ITU/mg)
	Lot No.

249810CF30

(ITU/mg)
	Lot No.

249294CF30

(ITU/mg)
	Lot No.

249874CF30

(ITU/mg)
	Lot No.

293063CF30

(ITU/mg)

	Vectobac 12AS
	1545
	1760
	1930
	1464
	2003

	Mean (ITU/mg)
	1740.4

	%RSD
	13.5


Conclusion 
The determination of the biopotency in five batches of the product was provided and is in accordance with the minimum certified value 1100 ITU/mg. 
2.3.2.3.2 Methods for microbial contaminants 

Table 6: Methods for microbial contaminants
	Reference
	Comb, A.L. (2012) ABG-6193 (VECTOBAC 12 AS): Two year storage stability.  Huntingdon Life Sciences Ltd., unpublished report no. ZAB0109

	Data protection
	Yes

	Data owner
	Valent BioSciences Corporation

	GLP
	Yes


According to the Applicant all methods used for microbial contamination are USP (US Pharmacopeia). These methods are used for pharmaceutical products.

Similarly, the European Pharmacopeia has an assessment of common microbial identification methods, which considers the principles of measurement, the critical aspects of operation, and potential uses.  These methods are used for pharmaceutical products.

Principle of the method 

A portion (10 g) of the test substance was mixed with 90 ml of Buffered Peptone Water (BPW - Oxoid CM509). If necessary, the sample was further diluted in Peptone Saline (PS) using ten-fold dilution steps so that a colony count of not more than 100 cfu/plate of Bacillus thuringiensis israelensis was achieved.

For the determination of bacterial contamination
An aliquot (1 ml) of the BPW test substance broth was placed into empty duplicate sterile Petri dishes and pour plates prepared by adding molten Tryptone Soya Agar (TSA Oxoid CM 131). The plates were incubated at 30 to 35°C for up to 5 days and then the numbers of colonies of the test organism present were recorded. In addition, the count plates were examined for the presence of contaminating bacteria amongst the colonies of test organism and the number of colonies of contaminating bacteria was recorded.

For the determination of fungal contamination:

Plate counts were prepared as described above except using Rose Bengal Chloramphenicol Agar (Merck - 1.00467.0500) and incubated at 20 to 25°C for up to 5 days. The numbers of colonies of contaminating fungi present were then recorded.

For the determination of pathogens

A portion (10 g) of the test substance was mixed with 90 ml of Lactose Broth (LB Oxoid CM137) and 90 ml of Tryptone Soya Broth (TSB Oxoid CM129). The broths were then pre-incubated at 30 to 35°C for approximately 24 hours for LB and for approximately 48 hours for TSB. Each container was then shaken and the quantity of pre-incubated test substance transferred as appropriate for the following tests:

Escherichia coli

Separate portions (90 ml) of Enterobacteria Enrichment Broth (EEB Oxoid CM317) were inoculated with the appropriate pre-incubated LB test substance broth (10 ml) and incubated at 30 to 35°C for approximately 24 hours. The samples was subcultured onto MacConkey Agar Number 3 (Oxoid - CM0113) and incubated at 30 to 35°C for at least 48 hours.

Salmonella

A portion (10 ml) of the appropriate pre-incubated LB test substance broth was mixed with 90 ml of Tetrathionate Broth (TB - Oxoid CM671) and incubated at 30 to 35°C for approximately 24 hours. The samples was subcultured onto Xylose Lysine Desoxycholate Agar (XLD Oxoid CM469) and Brilliant Green Agar (BGA - Oxoid CM329) and incubated at 30 to 35°C for at least 48 hours.

Pseudomonas aeruginosa

The appropriate pre-incubated TSB test substance broth was subcultured onto Pseudomonas Isolation Agar (PIA - Difco 292710) and incubated at 30 to 35°C for at least 48 hours.

Staphylococcus aureus

The appropriate pre-incubated TSB test substance broth was subcultured onto Mannitol Salts Agar (MSA - Oxoid CM85) and incubated at 30 to 35°C for at least 48 hours.

Validation of the recovery of the 4 pathogens listed above was performed using the above procedures. For each pathogen, 1 ml of an inoculum suspension containing 100 cfu of organism was added to an appropriate broth containing 10 g of test substance, equivalent to a detection limit of 10 cfu/g. A control broth without the test substance present was also inoculated with 1 ml of inoculum suspension. The above procedures were followed and the absence or presence of the pathogen deterrnined.

Results

Results for the microbiological examination in one batch of the biocidal product VECTOBAC 12AS are summarized below.

Table 7: Results for the microbiological examination in one batch of the biocidal product VECTOBAC 12AS

	Microbial contamination
	Threshold level in VECTOBAC 12AS (Batch: 84-509-BA-81) 
	Threshold level according to OECD Issue paper 65
	Remark 

	Bacterial contaminants 
	<10 cfu/g
	-
	-

	Salmonella
	Absence in 10 g
	Absence in 25 g
	Salmonella should be determined in 25 g of 5 batches of the biocidal product and not in 10 g.

	Listeria monocytogenes
	Not provided
	Absence in 25 g
	Optional requirement if screens for other hygiene indicators demonstrate acceptably low levels of contaminations

	Aerobic Plate count
	Not provided
	< 105 CFU/g
	Optional requirement if MPCA is aerobic bacterium

	Anaerobic spores-formers
	Not provided
	< 105 CFU/g
	Optional requirement if other hygiene indicators (Escherichia coli and staphylococcus aureus) are screened during product manufacture and if the MPCA is a known micro-aerophile.

	Yeast and mould
	< 10 cfu/g
	< 1000 CFU/g
	Acceptable, nevertheless the determination is required in five batches.

	Escherishia coli
	Absence in 10 g
	Absence in 1 g
	Acceptable, nevertheless the determination is required in five batches.

	Staphylococcus aureus
	Absence in 10 g
	Absence in 1 g
	Acceptable, nevertheless the determination is required in five batches.

	Pseudomonas aeruginosa
	Absence in 10 g
	Monitoring
	Optional requirement if screens for other hygiene indicators suggest possible presence of pseudomonas

	Mouse IP/assay
	
	No evidence of infection or injury in test animals
	- Optional requirement recommended only for products where there is a significant potential for contamination by a primary mammalian pathogen, especially if closely related to the MPCA, or when there is significant potential for production of a toxin of concern that cannot be reled out by appropriate analysis.

- Unnecessary if IV/IP toxicity and pathogenicity test data on the pre-formulated product show no positive results for toxicity or if toxiccity may be attributed to an ingredient other than the MPCA.


According to the Applicantapplicant, the determination of other microorganisms such as Listeria monocytogenes, Vibrio spp and Shigella spp are considered to be optional if screening for pathogens and other hygienic indicators provide proof of a low level of contamination witch is the case with VECTOBAC 12AS.
It is also normally considered that Vibrio and Shigella contamination only needs to be determined when production occurs in countries where these pathogens are endemic.

This justification is considered acceptable by the RMS for Listeria monocytogenes, Vibrio and Shigella
Conclusion 
Validation data (at least positive controls and repeatability) for the determination of each microbial contaminants in the formulation VECTOBAC 12AS were not provided, nevertheless as methods provided are from US pharmacopeia, no more data required.

The determination of Salmonella (in 25 g of the biocidal product), yeast and mould, Escherichia coli and staphylococcus aureus in five batches of the formulation VECTOBAC 12AS was required in post registration according to OECD 65. This determination should be performed with validated methods (at least positive controls and repeatability) or with international standard methods.
Post-authorisation data 2017: 

Determination of Salmonella, E Coli and mould and yeast in the product Vectobac 12 AS:

Reference: Winston Lin, Ph.D., 2015, Bioburden analysis of Vectobac 12AS, Performing laboratory project: 2539 SN1, Performing laboratory: IIT Research Institute Life Sciences Group, Chicago, Illinois, Sponsor: Valent BioSciences Corporation, GLP

Principle 

Each bottle of test substance was thoroughly mixed by inversion and vortexing prior to the removal of aliquots for analysis. Each aliquot was diluted with sterile ASTM Type 1 water and vortexed in order to obtain homogenous samples/suspensions, after which duplicate aliquots were removed, further diluted and plated onto selective media (Salmonella-Shigella Agar, modified; Mannitol Salt Agar; Pseudomonas Cetrimide Agar; m-Enterococcus Agar; Violet Red Bile Agar; Listeria monocytogenes Chromogenic Agar; and CHROMagar Vibrio). Positive control microorganisms were also streaked for isolation on the appropriate media.

The plates were inverted and incubated at approximately 36°C for either 18-24 hours (Salmonella-Shigella, Cetrimide, Violet Red Bile Agar and CHROMagar Vibrio plates) or 24-48 hours (Mannitol Salt, m-Enterococcus and Listeria monocytogenes Chromogenic Agar plates). Following incubation, all the plates were examined for growth of the target microorganisms. 

To determine the total bacterial spore count, samples of bacterial spore suspension (test substance diluted with sterile ASTM Type 1 water) were placed in a heated water bath (approximately 65°C) for 45 minutes. Following heat treatment, ten-fold serial dilutions conducted using ASTM Type 1 water were plated in duplicate onto Tryptic Soy Agar plates. The plates were then inverted and incubated at approximately 35°C for 18-24 hours, after which the total spore titer (expressed as viable colony forming units per mL of test substance (CFU/mL)) of the test substance was determined by counting colonies.  

Results

Five batches analysis of VECTOBAC 12 AS were provided. Only data on salmonella, Escherichia coli staphylococcus aureus and yeast and mould are summarised below:

Total Total bacterial spore count of five lots of VECTOBAC 12AS

	Lot number
	Dilution Factor
	Plate count
	Plate count x dilution factor

	
	
	Col/plate
	Average
	

	249874CF30
	108
	82.131
	106.5
	1.06 x 1010

	249810CF30
	1010
	1.4
	2.5
	2.50 x 1010

	249294CF30
	108
	56.55
	55.5
	5.55 x 109

	248190CF30
	108
	73.69
	71.0
	7.10 x 109


 Bioburden screening of four lots of ‘VECTOBAC 12 AS’

	Lot number 
	Contaminant
	Dilution Factor
	Plate count
	CFU/g


	OECD 65 limits

	
	
	
	Col/plate
	Average
	
	

	249874CF30
	Staphylococcus aureus
	102
	0, 0
	0
	< 10
	Absent in 1 g

	
	E. coli Total coliform
	102
	0, 0
	0
	< 10
	<10 CFU/g

	
	Salmonella spp./ Shigella spp.
	102
	0, 0
	0
	< 10
	Absent in 25g

	
	Yeast and mould
	Not provided
	<1000 CFU/g

	249810CF30
	Staphylococcus aureus
	102
	0, 0
	0
	< 10
	Absent in 1 g

	
	E. coli Total coliform
	102
	0, 0
	0
	< 10
	<10 CFU/g

	
	Salmonella spp./ Shigella spp.
	102
	0, 0
	0
	< 10
	Absent in 25g

	
	Yeast and mould
	Not provided
	<1000 CFU/g

	249294CF30
	Staphylococcus aureus
	102
	0, 0
	0
	< 10
	Absent in 1 g

	
	E. coli Total coliform
	102
	0, 0
	0
	< 10
	<10 CFU/g

	
	Salmonella spp./ Shigella spp.
	102
	0, 0
	0
	< 10
	Absent in 25g

	
	Yeast and mould
	Not provided 
	<1000 CFU/g

	248190CF30
	Staphylococcus aureus
	102
	0, 0
	0
	< 10
	Absent in 1 g

	
	E. coli Total coliform
	102
	0, 0
	0
	< 10
	<10 CFU/g

	
	Salmonella spp./ Shigella spp.
	102
	0, 0
	0
	< 10
	Absent in 25g

	
	Yeast and mould
	Not provided 
	<1000 CFU/g


Conclusion:

The methods used for the determination of Staphylococcus aureus and Salmonella were not validated nevertheless, based on the repeatability of the results between the four batches and based on the positive controls, no more data required to validate methods.
Nevertheless,  the limit of quantification (<10 CFU/g) of the method used for the determination of Staphylococcus aureus and  Salmonella is not in accordance with the limits indicated in the document OECD 65 (absence in 1g). So, the determination Staphylococcus aureus and Salmonella has to be performed in five batches of Vectobac 12 AS with a method with a detection limit < 10 cfu/g according to OECD 65 (absence in 1g). The methods used have to be validated (at least positive controls and repeatability) or have to be international standard methods.

The determination of yeast and mould in five batches of the formulation VECTOBAC WG remains missing and is required according to OECD 65. This determination should be performed with validated methods (at least positive controls and repeatability) or with international standard methods
Post- authorisation data 2019: 

Determination of Salmonella, E Coli and mould and yeast in the product Vectobac 12 AS:

Reference: Winston Lin, Ph.D., 2015, Bioburden analysis of Vectobac 12AS, Performing laboratory project: 2539 SN1, Performing laboratory: IIT Research Institute Life Sciences Group, Chicago, Illinois, Sponsor: Valent BioSciences Corporation, GLP

Enterrococci sp. Enumeration:

1 g of sample was transferred into 9 mL of sterile USP phosphate buffer, vortexed to ensure homogeneity. 10-fold dilutions were made using sterile USP phosphate buffer. The final dilution was expected to contain 30 to 300 colonies. 1 mL of the dilution was transferred into duplicate petri plates and m-Enetrococcus agar added. After the agar solidified, the plates incubated at 35 to 37 °C for 24 to 48 hours.

Coliform enumeration:

 1 g of sample was transferred into 9 mL of sterile USP phosphate buffer, vortexed to ensure homogeneity. 10-fold dilutions were made using sterile USP phosphate buffer. The final dilution was expected to contain 30 to 300 colonies. 1 mL of the dilution was transferred into duplicate petri plates and Violet Red Bile agar added. After the agar solidified the plates incubated at 35 to 37 °C for 24 to 48 hours.

Yeast and mold enumeration: 

10 g of sample was transferred into 90 mL of sterile soybean Casein Digest Broth and swirled to ensure homogeneity. 10-fold dilutions were made using sterile Soybean Casein Digest Broth. The final dilution was expected to contain 30 to 300 colonies. 1 mL of the dilution is transferred into duplicate petri plates and Sabouraud Dextrose agar (caontainin,g chloramphenicol) added. After the agar solidified, the plates incubated at 20 to 25 °C for 5 to 7 days.

E .Coli, Staphyloccocus aureus, Pseudomonas aeruginosa Detection:  

Pre-enrichment : 10 g of sample was transferred into 90 mL  (or 25 of sample was transferred into 225 mL) of sterile soybean Casein Digest Broth (or Tryptic Soy Broth) and swirled to ensure homogeneity. 

The pre-enrichment for all Salmonella testing was conducted using 25 g of sample into 225 mL of broth.

E .Coli : 1 mL of the  Pre-enrichment sample was transferred into 100 mL of MacCokey broth and incubated at 42 to 44°C for 24 to 48 hours. Following incubation a loopful of the sample preparation was streaked onto a MacConkey agar plate and incubated at 30-35 °C for 18 to 72 hours.

Staphyloccocus aureus : A loopful of the Pre-enrichment sample was streaked onto a Mannitol Salt agar plate and incubated at 30 to 35 °C for 18 to 72 hours.

Pseudomonas aeruginosa : A loopful of the Pre-enrichment sample was streaked onto a Cetrimide agar plate and incubated at 30 to 35 °C for 18 to 72 hours.

Salmonella Detection:
0.1 g of Pre-enrichment sample was transferred into 10 mL of Rappaport Vassiladis Salmonella Enrichment broth and incubated at 30 to 35°C for 18 to 24 hours. Following incubation a loopful of the sample preparation was streaked onto Xylose Lysine Deoxycholate agar plate and incubated at 30-35 °C for 18 to 48 hours.

Results
	Microbial contaminant
	Lot No.

249294CF30

(ITU/mg)
	Lot No.

249810CF30

(ITU/mg)
	Lot No.

249294CF30

(ITU/mg)
	Lot No.

249874CF30

(ITU/mg)
	Lot No.

293063CF30

(ITU/mg)
	OECD threshold limits 

	Enterrococci sp (CFU/g)
	<10
	<10
	<10
	<10
	<10
	/

	Coliform (CFU/g)
	<10
	<10
	<10
	<10
	<10
	<10 CFU/g

	Yeast and mold (CFU/g)
	<10
	<10
	<10
	<10
	<10
	< 1000 CFU/g

	E .Coli 10 g
	Absent
	Absent
	Absent
	Absent
	Absent
	Absent in 1 g

	Staphyloccocus aureus 10 g
	Absent
	Absent
	Absent
	Absent
	Absent
	Absent in 1 g

	Pseudomonas aeruginosa in 10 g
	Absent
	Absent
	Absent
	Absent
	Absent
	Monitoring

	Salmonella in 25 g
	Absent
	Absent
	Absent
	Absent
	Absent
	Absent in 25 g


Conclusion 
Microbial contaminants were determined in five batches of the product Vectobac 12AS. The content of each microbial contaminants are in accordance with threshold limits indicated in the document OECD 65. 

Validation data of each methods were not provided, nevertheless as results obtained in five batches are similar, it can be considred that methods are repeatable. However, results on positive and negative controls remain missing this will be required at the renewal of product.
2.3.2.5 Analytical methods for determining relevant components and/or residues in different matrices

Analytical methods for the determination of residue in plants, food of animal origin, body fluids, soil, water and air are not considered necessary, as no MRL and no definition were set.

2.4 Risk assessment for Physico-chemical properties

VECTOBAC 12AS is under the form of suspension concentrate (SC). It is not flammable, not auto-flammable at ambient temperature, not explosive and does not have oxidizing properties.

The product is stable 18 months at -18°C, 18 months at 15 °C and 12 months at 20 °C. Therefore the shelf life of the product is 18 months. The product VECTOBAC 12AS is compatible with HDPE.

Measures linked to assessment of physico-chemical properties 

Do not store more than 18 months at 15 °C or more than 12 months at 20 °C.
Protect from light 

Required information linked to assessment of physico-chemical properties and analytical methods

· A maximum biopotency of the product should be set and is required in post registration
· The determination of the biopotency, of Salmonella (in 25 g of the biocidal product), yeast and mould, Escherichia coli and staphylococcus aureus in five batches of the formulation Vectobac 12AS is required in post registration according to OECD 65. This determination should be performed with validated methods (at least positive controls and repeatability) or with international standard methods.The viscosity and surface tension of the formulation VECTOBAC 12AS are required in post registration.

· The tests of the dynamic viscosity and of the surface tension of the formulation should be provided is post registration.

· The spontaneity of dispersion should be performed at 0.5 % v/v and is required in post registration.

· For not tested claimed packaging (PE) in the stability tests (18 months at 15°C and 12 months at 20°C), a new test of stability in these packaging should be provided in post registration.

· Results on positive and negative controls for the microbial contaminants are required at the renewal of product.  

2.5 Effectiveness against target organisms

2.5.1 Function

MG 03: Pest Control

Product Type 18: Insecticides, acaricides and products to control other arthropods. 

VECTOBAC 12AS is presented as a suspension concentrate. The formulation has a potency of 1200 ITU/mg and contains 11.6 % w/w of the insecticidal micro-organism Bti strain AM 65-52.

The biocidal product VECTOBAC 12AS is a larvicide used by professional operators, for the control of mosquito larvae in water habitats (irrigation ditches, reservoirs, lakes, rivers, rice field, canals, marshland…) and black flies in rivers and streams.

2.5.2 Organisms to be controlled and products, organisms or objects to be protected

According to the uses claimed by the applicant, the product VECTOBAC 12AS is intended to be used to control mosquito larvae (L1 to L4 stage) and black flies larvae (all stages). The target organisms to be controlled are mosquitoes (Culex, Culiseta, Anopheles and Aedes (Ochelerotatus) genus) and black flies Simulium spp. The specific use is the control of mosquitoes in water such as: irrigation ditches, reservoirs, lakes, rivers, canals, marshland, ponds, catch basins, drainage and roadside ditches, water in irrigated crops, waste water, sewage effluent/lagoons, septic ditches, animal waste lagoons, natural/manmade containers and black flies in rivers and streams.

The application rates recommended by the applicant are the following:

· For mosquitoes :

The product VECTOBAC 12AS may be applied to any water where mosquitoes breed, at application rates ranging from 0.25 – 2.5 L/ha for larvae, depending on the population density and water quality. Under optimal conditions with low population densities, the lowest dose rates (0.25 – 1.5 L/ha) provide adequate control of 1st through early 4th instar larvae under most condition. In case of predominance of 4th instar larvae, high population densities, water containing high levels of organic matter, colder temperatures, higher rates (1.5 – 2.5 L/ha) should be used to provide a good control of mosquitoes. 

· For black flies :

The product VECTOBAC 12AS is applied for the control of black flies larvae of Simulium spp at application rates ranging from 0. 5 – 40 ppm/min or 0.05 – 4 ppm/10 min. The higher rate is used when the river or stream contains a high concentration of organic material, silt, planktonic algae, salts, dense aquatic vegetation and / or where increased carry is desired in order to achieve efficiency.

The quantity of VECTOBAC 12AS required to achieve the desired dosage is dependent on river or stream flow. It is therefore necessary to calculate the flow rate of river or stream at the point of application. The higher rate is used when the river or stream contains a high concentration of organic material, silt, planktonic algae, salts, dense aquatic vegetation and / or where increased carry is desired in order to achieve efficiencies.

VECTOBAC 12AS may be applied undiluted or diluted using ground or aerial application equipment with quantities of water sufficient to provide uniform coverage of the target area. The volume of water used is dependent of the type of application equipment. Backpack and compressed air sprayers may be agitated by shaking after adding the product VECTOBAC 12AS to the water in the sprayer. VECTOBAC 12AS suspends readily in water and will say suspended over normal application periods. Brief recirculation may be necessary if the spray mixture has sat for several hours of longer. 

2.5.3 Effects on target organisms and efficacy

The submitted studies to demonstrate efficacy of the product VECTOBAC 12 AS according to the uses and doses claimed, are described below. These studies were carried out with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52). 
Results of Tests on mosquitoes

1) Laboratory test according to WHO method with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) on Aedes detritus.

A laboratory study was conducted to determine the influence of temperature of the water between 2 and 17 °C on the sensitivity of Aedes detritus larvae to VECTOBAC 12AS. The tests were conducted according to the method recommended by WHO to determine the LC 50/95. The larvae were at the end of L3 to early L4 were taken from the field and maintained in the natural water for 24 hours before each test at the chosen temperature. These tests were also conducted in the natural water in a climatic chamber at a constant temperature. The results were recorded after contact of 48 hours.

The VECTOBAC 12AS showed an LC95 at the rates of 3.25 and 4.25 L/ha at temperatures of respectively 5 and 8 °C after 48 hours of application.

2)  Field test conducted in France with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes detritus.

Field trial was conducted at the rate of 3 L/ha of VECTOBAC 12AS micronised by ULV (ultra low volume) on a population of Aedes detritus larvae (stages L2/L3).

The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 3 L/ha at temperature of 7 °C after 7 days of application.

3) Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes caspius.
A field trial was conducted using two rates of VECTOBAC 12AS. The test material was aerially applied to salt marshes in Spain at rates of 0.50 and 1.0 L/ha.  Effects on a mixed age population of A. caspius larvae (stage L3), but principally L3 were observed 24 and 48 hours after application.
The VECTOBAC 12AS showed a mortality greater than 90 % at the rate of 2.5 L/ha, 24h after application.

4) Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes caspius.
A field trial was conducted using one rate of VECTOBAC 12AS. The test materials were applied to a tidal swamp area in Spain using a knapsack sprayer at rate of 2.5 L/ha. Effects on a natural population of A. caspius larvae were observed 24 and 48 hours after application. 
The VECTOBAC 12AS showed a mortality greater than 90 % at the rate of 2.5 L/ha, 24h after application.

5) Field test conducted in Poland with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Culex pipiens.
A field trial was conducted using 3 rates of VECTOBAC 12AS. The test material was applied to an irrigation ditch area in Poland using a hand operated compression sprayer at rates of 500, 1000 and 2000 ml/ha. Effects on the natural population of Culex pipiens larvae (stages L3 and L4) were observed for 14 days after application.
The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 0.5, 1L/ha, 2 days after application and at 2.5 L/ha, 4 days after application.

6) Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes caspius.
A field trial was conducted using one rate of VECTOBAC 12AS. The method of application was spraying with manual backpack of diaphragm on Aedes caspius larvae (stage L3).
The VECTOBAC 12AS showed a mortality greater than 90 % at the rate of 2.5 L/ha, 24h after application.

7) Field test conducted in Greece with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes spp, Culex sp and Anopheles spp.

A field trial was conducted using four rates of VECTOBAC 12AS. The product was applied to rice fields via an aerial application. Samples were collected prior to treatment and 24 hours after treatment and effects were observed on Aedes spp larvae (stages L1-L3). 

The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 0.5, 0.6, 1,2 and 1.2 L/ha 24h after application. 

8) Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Anopheles spp.
A field trial was conducted using three application rates of VECTOBAC 12AS.  The treatments were applied to a rice field using a Matabi Super Green 12 L sprayer at rates of 1.0, 1.5 and 2 L/ha. Effects on a natural population of Anopheles spp larvae (stages L1-L4) were observed 24 hours after application. 
The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 1, 1.5 and 2 L/ha, 24h after application 24h after treatment.

9) Field test conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Culex spp.
A field trial was conducted using VECTOBAC 12 AS. Test material was applied applied to a rice field using a Matabi Super Green 12 L sprayer at rates of 1, 1.5 and 2 L/ha. Effects on large and small Culex spp larvae (stages L1-L4) were observed 24 hours post treatment.

The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 1, 1.5 and 2 L/ha, 24h after treatment.

10) Field test conducted in Germany with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes spp.

A field trial was conducted using VECTOBAC 12 AS. Test material was applied using a pipette at rates of 0.3, 0.6 and 1.2 L/ha. Effects on large and small Aedes spp (stages L1-L4) was monitored. Larvae were observed 24, 48, 72, 96, 120, 144 and 168 hours post treatment.

The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 0.3 L/ha, 0.6 L/ha and 1.2 L/ha respectively 120h, 96h and 24h after treatment.

11) Field test conducted in Italy with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes caspius.
A field trial was conducted using VECTOBAC 12AS.  The test material was applied using a tractor mounted sprayer to flooded rice fields at three rates 0.3, 0.6 and 1.2 L/ha on Aedes caspius larvae (stages L1-L4). Mortality observations were made up to 72 hours post application.
The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 0.3, 0.6 and 1.2 L/ha, 24h after treatment.

12) Field test conducted in Italy with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Culex spp.
A field trial was conducted using VECTOBAC 12AS.  The test material was applied using a tractor mounted sprayer to flooded rice fields at three rates 0.3, 0.6 and 1.2 L/ha on Culex spp larvae (stages L1-L4). Mortality observations were made up to 72 hours post application.
The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 0.3 L/ha, 48h after treatment, 0.6 and 1.2 L/ha, 24h after treatment.

13) Field test conducted in France with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Anopheles maculipennis s.l.
A field trial was conducted using three application rates of VECTOBAC 12AS.  The treatments were applied to a ditch using a pump sprayer at rates of 0.5, 1.0 and 1.5 L/ha. Effects on a natural population of Anopheles maculipennis s.l. larvae (stages L1-L4) were observed 12 hours after application.
The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 0.5, 1 and 1.5 L/ha, 12h after treatment.

14) Field test conducted in France with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Aedes caspius.
A field trial was conducted using one rate of VECTOBAC 12.  The test material was aerially applied water systems in France at rate of 1.7 L/ha.  Effects on a mixed age population of A. caspius larvae (stages L2 –L3) were observed 24 and 48 hours after application. 
The VECTOBAC 12AS showed a mortality greater than 90 % at the rate of 1.7 L/ha, 24h after treatment.
All efficacy studies are presented in annex 9.

Results of tests on black flies

The trials on black flies larvae were carried out in watercourse because larvae are usually found in the running waters.
A first series of tests allowed to demonstrate the effectiveness of many product applications concentrations VECTOBAC 12AS and this efficiency is maintained over distances from the application point varying according rivers: 

1) Field test conducted in Serbia with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium erythrocephalum.

A field trial was conducted using VECTOBAC 12AS.  The test material was aerially applied to two sites on the Danube river, Novi Sad, Serbia.  Field collected S. erythrocephalum larvae were exposed in-situ and then returned to the laboratory for counting 24 hours after application.  

( The VECTOBAC 12AS showed a mortality greater than 90 % at the rates concentration of 0.96 - 3.76 ppm.

2) Field test conducted in Italy with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.
A field trial was conducted using VECTOBAC 12 AS. Test material was applied to 3 different streams at a single point using nap sack sprayers at rates of 40, 10, and 5 ppm/min respectively, during 10 minutes. Effects on mixed population of Simulium spp larvae were observed 24 hours post treatment.

( The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 40 ppm in water per minute up to 2900 m from the application point, 5 and 10 ppm in water per minute up to 1800 m from the application point,  24h after the treatment.

3) Field test conducted in France with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.
A field trial was conducted using VECTOBAC 12 AS. Test material was applied to test site using a hand pump sprayer at a rate of 5 ppm and 10 ppm/min. Effects on mixed population of Simulium spp. larvae were observed 36 hours post treatment.

( The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 5 ppm in water per minute up to 800 m from the application point and at 10 ppm in water per minute up to 2000 m from the application point, 36h after treatment.

4) Field test conducted in France with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.

A field trial was conducted using VECTOBAC 12 AS. Test material was applied to test site using a hand pump sprayer at a rate of 5 ppm and 10 ppm/min. Effects on mixed population of Simulium spp. larvae were observed 36 hours post treatment. 

( The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 10 ppm in water per minute up to 730 m from the application point and 5 ppm per minute up to 1070 m from the application point, 36 h after treatment.

5) Field test conducted in Lithuania with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium ornatum.
A field trial was conducted using VECTOBAC 12 AS. Test material was applied using a hand pump sprayer during 3 minutes to test site at a rate of 10 ppm/ min. Effects on Simulium ornatum larvae were observed 30 hours and 3 days post treatment.

( The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 10 ppm in water per minute up to 1.04 km from the application point , 3 days after the treatment.

6) Field test conducted in Lithuania with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium ornatum.

A field trial was conducted using VECTOBAC 12 AS. Test material was applied using a hand pump sprayer to 3 different sites at rates of 5, 2.5 and 10 ppm/min for application times of respectively 5.4, 2.4 and 5 minutes. Effects on mixed population of Simulium spp larvae were observed 16 - 24 hours and 2-3 days post treatment.

( The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 5 ppm in water per minute up to 1.4 km from the application rate, 2.5 ppm in water per minute up to 0.7 km from the application point and 10 ppm in water per minute up to 2.3 km from the application rate, 2 or 3 days after the treatment.

A second series of tests allowed showing the influence of the flow velocity of the river on the maintaining VECTOBAC 12AS efficacy with more / less long distances distances from the application point:

7) Field tests conducted in Italy with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.
Two series of field studies carried out in Italy (3 sites of each serie). The trials were conducted using VECTOBAC 12AS. The product was sprayed from rivers banks using 5 liters knap sack sprayers during 10 minutes at the application rate of 2.5, 5 and 10 ppm/min. Larvae were collected at certain distances downstream the place of application. At every sampling place larvae were collected from 6 different points. Dead and alive larvae were counted 24 hours post treatment.

( The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 2.5, 5 and 15 ppm in water per minute.

These field tests showed that more the flow velocity is higher, more the efficacy is maintained on a longer distance from the point of application.

Finally, a third series of tests measuring the influence of turbidity on the maintaining efficacy of the VECTOBAC 12AS with more / less long distances from the application point:

8) Field tests conducted in Spain with the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52) according to an internal method on Simulium spp.
A field trial in two parts was conducted using three application rates of VECTOBAC 12AS.  The treatments were applied to rivers in the Cinca river basin by manual pouring directly for 10 minutes on the flow of water across the width of the river at concentrations of 10, 20 and 40 ppm/min. Effects on a natural population of Simulium spp larvae were observed 48 hours after application.
The VECTOBAC 12AS showed a mortality greater than 90 %:

· At the concentration of 10 ppm in water per minute (river at low turbidity) up to 9.1 km from the application point.

· At the concentration of 20 ppm in water per minute up to 12.9 km (river at low turbidity) and 4.2 km (river at high turbidity) from the application point.

· At the concentration of 40 ppm in water per minute up to 5.4 km from the application point (river at high turbidity).

All these trials on black flies can show that efficacy on the VECTOBAC 12AS is correlated with a number of factors that depend on the treated stream (flow, velocity, turbidity, temperature,.). Each stream has its own features and application recommendations cannot be put in a general use. A mapping of breeding sites and preliminary studies are needed to establish the specific conditions of treatment and assess its range (distance downstream from the application point where a sufficient efficiency is maintained).

Based on these efficacy data, the product VECTOBAC 12AS (11.6 % w/w Bti AM65-52), formulated as suspension concentrate is effective by ground or aerial application:

· Against larvae of mosquitoes (Culex, Culiseta, Aedes and Anopheles) at the application rates ranging from 0.25 – 2.5 L/ha 

· Against larvae of black flies (Simulium spp) at the application rates ranging from 0.5 – 40 ppm per minute in the water (or 0.05 – 4 ppm/ 10 min).
All efficacy studies are summarized in the annex 9.

Table 8: Summary of validated efficacy data
	Target Organismes
	Rates and uses acceptable
	Method of application
	Time delay for the biocidal action

	Mosquito

genus Culex, genus Culiseta 

genus Aedes (Ochlerotatus)

genus Anopheles

from 1st larval stage to earlier 4th stage
	0.25 – 2.5 L/ha

The dose rates may be  depend on the population density and water quality. The lowest dose rates provide adequate control of 1st through early of 4th instar larvae. in cases of predominance of 4th instar larvae, high population densities, water containing high levels of organic matter, colder temperatrure, and / or significant water exchange, higher rates should be used to provide good control of mosquitoes.


	VECTOBAC 12AS may be applied using ground (portable pump pressure sprayer, motorized portable blower, vehicle mounted motorized sprayer equipment) or aerial application equipment (airplane or helicopter). 

The product must be used undiluted or diluted in a volume of water varying between 0 and 1000 L, according to the application equipment.. 


	 from 24 hours

	Blackflies (Simulium spp)

All larval stages
	0.5 – 40 ppm/min or 0.05/4 ppm / 10 min

The concentration of application in water is correlated to the features of each stream (flow speed, flow, turbidity, temperature, ...)
The higher rate is used when the river or stream contains a high concentration of organic material, silt, planktonic algae, salts, dense aquatic vegetation and / or where increased carry is desired in order to achieve efficiencies.


	The product is applied by aerial spray (helicopter) or vehicle, vessel mounted motorized spray equipment,   upstream of the larvae breeding sites to ensure larvae will be exposed to the product for a sufficient length of time. Ensure uniforme coverage of the target area buy applying across the river or stream from shore to shore.

The product is applied undiluted or diluted in a volume of water varying between 0 and 1000 L, according to the application equipment.
	


2.5.4 Mode of action including time delay

Bti Strain AM65-52 is a Gram positive, spore forming rod-shaped bacterium that produces a crystalline protein inclusion which is toxic to larvae of some Dipteran insects upon ingestion.

The mode of action of Bti Strain AM65-52 results from toxic proteins contained in parasporal crystals. The crystals are taken up via ingestion and under the alkali conditions and protease present in the larvae gut, the crystal dissolves releasing the active protein delta endotoxins (Cry4Aa, Cry4Ba, Cry11Aa, Cyt1A) that induce disintegration of the larvae gut epithelium and consequent death of the larvae.

2.5.5 Occurrence of resistance – resistance management / Unacceptable Effect

Concerning Bacillus thuringiensis var. israelensis, it was stated a resistance detected in a natural population of Culex pipiens of New York. (Paul, Harrington, Zhang, & Scott, 2005). However no other study confirmed this resistance and mechanisms were not characterized. To date, no other case of resistance was found in natural populations (CNEV, 2014).

In laboratory, three research teams selected mosquitoes strains Aedes aegypti, Culex pipiens and Culex quinquefasciatus in continuous contact with Bti during 20 to 30 generations and obtained only low levels of resistance to Bti (between 2 and 3 times) (Goldman and al., 1986, Georghiou and Wirth, 1997, Saleh and al., 2003, Mittal and al., 2005). These researchers observed an increase of the DL50. However, this resistance disappears in some generations (3-4), when insects are replaced under normal conditions, i.e. without exposure to Bti and by allowing the reproduction with individuals coming from other lineages. This fast loss of resistance indicates the genetic instability of this one.

The absence of resistance of mosquitoes and simulies in spite of the massive use and for several decades of Bti is often explained by the fact that several toxins acts as a mixture, even in synergy; the selection of resistant populations to several toxins being less likely than to an only one. Indeed toxins Cry, even very close, can have different membrane receptors, making difficult a strong resistance to a combination of several toxins (Shod and al., 1995; Abdullah and al., 2006). Furthermore, the toxin Cyt is a key element of Bti, known to slow down the appearance of resistance to toxins Cry (Wirth and al., 2004; Wirth and al ., 2005).

Finally, Bti presents a low residual activity (few days), thus can be qualified as having low environmental persistence (Lacey, 2007). However, spores of Bti are found during several weeks to several months after a treatment. The bacteria is considered as  few competitive compared with other soil bacteria, the recycling of Bti is considered unlikely (Sheeran and Fisher, 1992; Lacey, 2007).

Nevertheless, a number growing works shows that a residual activity of Bti can be found in certain conditions and that this activity could even, in some cases, be the consequence of a recycling of the spores of Bti, i.e seeding and multiplication of the bacteria (Dupont and Boisvert, 1986; Boisvert and Boisvert, 1999; of Melo-Santos and al ., 2009; Shaheen and al ., 2010). It is then the case in region Rhône-Alpes (France), where vegetable litters in decomposition, taken several months after an insecticidal treatment, showed a strong insecticidal activity against the larvae of mosquitoes (David and al ., 2000; David and al ., 2002). This toxicity, is mainly due in fact to the presence of Bti, displayed by bacterial spreadings and by the presence of coding genes for toxin of Bti (Tilquin and al ., 2008). A laboratory strain of mosquito Aedes aegypti was selected during several generations with this " toxic litter " and allowed to obtain a resistance moderated to Bti but higher  to toxin Cry considered separately (Paris and al ., 2011b). This resistant strain to Bti (strain " LITOX ") is the proof that Bti can, under an environmental persistent shape, lead to a resistance of mosquitoes.

So, Bti can, in certain conditions, produce crystals of toxins and lead to an increase of the resistance to Bti by the mosquitoes. The understanding of the mechanisms of persistance / recycling of Bti as well as the way mosquitoes resist is essential to aim towards a sustainable use of Bti and a better management of the resistance.

2.5.6 Evaluation of the Label Claims

French competent authorities (FR CA) validated that :

The product VECTOBAC 12AS (11.6 % w/w Bti AM 65-52), at application rates ranging from 0. 25 – 2 L/ha has shown a sufficient efficacy for the control of mosquitoes larvae of Culex spp, Culiseta spp, Anopheles spp and Aedes spp (Ochlerotatus spp). The product may be applied using ground or aerial application equipment. The lowest dose rates provide adequate control during the 1st to the early 4th larval instar. In case of predominance of 4th instar larvae, high population densities, water containing high levels of organic matter, colder temperatures, higher rates should be used to provide a good control of mosquitoes. 

The product VECTOBAC 12AS has also shown a sufficient efficacy for the control of blackflies larvae of Simulium spp at application rates ranging from 0. 5 – 40 ppm/min or 0.05 – 4 ppm/10 min. The higher rate is used when the river or stream contains a high concentration of organic material, silt, planktonic algae, salts, dense aquatic vegetation and / or where increased carry is desired in order to achieve efficiencies. 
2.5.7 Summary of efficacy assessment

The efficacy level of the product VECTOBAC 12AS (11.6 % w/w Bti AM 65-52) is satisfactory for the uses proposed in the table 8 below.


Conditions of use linked to efficacy assessment

To ensure a satisfactory level of efficacy, the following recommendations have to be implemented:

· Always read the label or leaflet before use and respect follow all the instructions provided.
· Adopt integrated pest management methods such as the combination of chemical, physical control methods and other public health measures, taking into account local specificities (climatic conditions, target species, conditions of use, etc).
· Equipment used for treatments must be appropriate, properly maintained and calibrated.
· Take into account the life cycle and characteristics of target insects to adapt treatments. In particular, target the most susceptible stage of the pest, timing of applications and areas to be treated.
· Inform the authorisation holder if the treatment is ineffective.

Required information linked to efficacy assessment

The authorization holder has to report any observed resistance incidents to the Competent Authorities (CA) or other appointed bodies involved in resistance management.

2.6 
Description of the intended use(s)

The biocidal product VECTOBAC 12AS is a larvicide (product TP18) used by professional operators, for the control of mosquito larvae in water habitats (irrigation ditches, reservoirs, lakes, rivers, rice field, canals, marshland…) and black flies larvae in rivers or streams. The product is efficient against larvae of mosquitoes Culex, Culiseta, Aedes and Anopheles genus and black flies larvae (Simulium spp). The product VECTOBAC 12AS may be applied using ground or aerial application equipment, with quantities of water from 0 to 1000 L / ha, according to the application equipment. for the control of mosquitoes and black flies to provide uniform coverage of the target area.

VECTOBAC 12AS is first added to water to prepare a final spray mixture. The volume of water used is dependent of the type of application equipment. Backpack and compressed air sprayers may be agitated by shaking after adding the product VECTOBAC WG to the water in the sprayer. VECTOBAC 12AS suspends readily in water and will say suspended over normal application periods. Brief recirculation may be necessary if the spray mixture has sat for several hours of longer. 

The product should be applied during the 1st to the early 4th larval instar for mosquitos and for all larval stage for black flies. The maximum number of application is 8 of 7 to 14 days interval between applications. 
Table 9: Summary of intended uses

	MG/PT
	Field of uses envisaged
	Likely concentrations at which product will be used

	Main Group 03; Pest Control

PT18: 

insecticides, acaricides and products to control other arthropods
	Professional uses

	
	Insecticide for use by professionals against larvae of mosquitoes of 1st through early 4th instar larvae of mosquitoes (Culex, Culiseta, Aedes and Anopheles genus) and black flies larvae (Simulium spp)
	VECTOBAC 12 AS (11.16 % w/w Bti AM65-52)

Mosquitoes larvae: application rates ranging from 0.25 - 2.5 L/ha

Black flies larvae: 0.5 – 40 ppm / 1 min or 0.05 ppm – 4 ppm/10 min


2.7 Risk assessment for human health

If new data/information on human health and exposure is required for the product or for the active substance(s) due to differences in product composition and/or intended use (compared to representative product(s) for Annex I inclusion) this new data/information should be evaluated and the results of the resulting risk assessments summarised here. The format of this summary should preferably follow the pattern of Documents II-A, II-B and II-C of a CAR (i.e. effect, exposure, risk). 

If no new data/information is required and if the product applied for authorisation is identical to the example product in the CAR a very short summary of the human health risk assessment can be presented here which could be copied from the assessment report or from the CAR. 

2.7.1 Hazard potential

2.7.1.1 Toxicology of the active substance

The toxicology of the active substance was examined extensively according to standard requirements. The results of this toxicological assessment can be found in the CAR. The following corresponds to the summary of mammalian toxicity in the assessment report of Bti.

Discussion in published literature indicates the highly species specific nature of the Bti δ-endotoxin, the lack of toxic effects in warm-blooded organisms and the lack of activation in the non-alkaline gut environment of mammals.

In a range of toxicological studies, completed using Bti, experimental infection of mice, rats, guinea pigs and rabbits was attempted by various routes. Single and repeat administration tests revealed an absence of acute or prolonged toxicity at doses of approximately 107 to 108 bacteria per animal. There were no indications of anaphylaxis in guinea pigs and repeated passage through mice induced no virulent response. Repeat administration of a dose in the order of 1011 or 1012 bacteria per rat/mouse for three weeks resulted in no pathogenicity. In none of these tests was there evidence of pathological symptoms, disease or mortality. Behavior and weight gain were unaffected by treatment and necropsy revealed no macroscopic effects. The re-isolation tests for various organs were negative. It was concluded that Bti was well tolerated by the test species used, showed no propensity to multiply within the host and was rapidly eliminated without causing adverse effects. Bti was confirmed to be innocuous.

The Medical Director responsible for the plant confirmed no abnormalities and no human health related or other adverse reactions to Bti.

B. thuringiensis may be responsible for opportunistic infections and the possibility of a human infection with B. thuringiensis is limited only to severe immunocompromised patients. There are no indications that Bti AM65-52 is involved in human pathogenicity, infectivity or toxicity.

The overall assessment of the acute toxicity/infectivity pathogenicity studies on Bti (AM65-52) indicates no evidence of toxicity/infectivity or pathogenicity for the human health.

Bti AM65-52 should be considered as a potential human sensitizer, at concentration above 5,0% w/v, as clearly demonstrate in a experimental test study on guinea pigs, according to the Buehler protocol.

The potential for Bti AM65-52 to cause adverse effects in humans is considered below.

Concerns in relation to bacteria and human health arise from two sources:

(1) A potential to cause infection in humans.

(2) A potential to cause a direct toxic effect.

The safety of B. thuringiensis (Bt) to mammals has been extensively evaluated with high levels of the entomopathogen administered by various parenteral or oral routes of exposure. There is no evidence to lead to a conclusion that the limited exposures following use of the biocidal product could result in a direct toxic effect in humans.

However, the Bacillus genus contains the virulent mammalian pathogen B. anthracis, and any assessment of Bti AM65-52 should include an assessment of the potential for the bacterium to cause infection in humans exposed to the biocidal product. Equally, the endotoxin produced by Bti AM65-52 is immunologically similar to the enterotoxin produced by B. cereus which is known to cause diarrhoeal food poisoning. Nevertheless, the producer has shown that no enterotoxins are present in the manufactured product.

The ability of Bti AM65-52 to remain viable in mammalian tissue may lead to detection in humans, particularly in environments where the microbial agent is used for insect vector control.

In addition, the ubiquitous nature of B. thuringiensis subsp. israelensis (Bti) and its persistence has meant it has been identified as present in infections following traumatic wounding, although no confirmation that Bti has been causative in the infection process has been established.

There have been no reports of infective activity in cases where humans have been exposed directly (i.e. spraying preparations) to Bti. In terms of mammalian infection, the specific toxicity of the parasporal body is important because it is not activated in mammals. Clearance rates may be affected by the presence of vegetative forms in the inoculum. The toxicity of the alkali solubilised crystal δ-endotoxin of Bti is only relevant to the insect GI tract because it is not activated in the acidic conditions of the mammalian intestine. Therefore, the risk of Bti AM65-52 causing true infectious disease in mammals, including humans, is considered to be negligible.

Animal testing using a variety of conventional toxicity tests and a range of maximum challenge protocols has been completed to confirm that Bti has no adverse effects. Rats fed 2 x 1012 viable spores per kg bodyweight showed no adverse effects, and human volunteers were fed 3 x 109 spores per day for five consecutive days also without adverse effect (studies reported in 1959).

Bti entered the general circulation following s.c., i.p. or i.c. injection, and was detected in several tissues. The entomopathogen was rapidly cleared from the lungs of rats with no evidence of multiplication to indicate true infectivity. It was shown athymic mice were still capable of clearing the entomopathogen from the body and therefore an intact immune system was not required for successful clearance. However, athymic mice had higher levels in the spleen than euthymic mice.

Acute intratracheal instillation of Bti to rats at ca 108 CFU of ‘VECTOBAC’ technical material resulted in signs of toxicity during the first two days following dosing, but no evidence of pathogenicity or mortality. Acute intravenous administration to rats of ca 107 CFU resulted in no treatment related toxicity and no evidence of pathogenicity. This was also the case with mice dosed by intraperitoneal injection of 106, 107 or 108 CFU/g. No evidence for sub-acute toxicity of Bti AM65-52 was found in the dog dosed at ca 106 Bti spores/mL for 90 days and there were no indications of treatment-related toxicity among rats dosed for 14 days by inhalation exposure at up to 1.84 x 106 spores/L air/day.

Cell culture studies are required for viruses and viroids or specific bacteria and protozoa with intracellular replication. This is not applicable to Bti AM65-52 which does not replicate in warm-blooded organisms.

The Bti δ-endotoxin consists of a four protein complex and is specifically toxic to insects, as it requires a very high pH 10 for activation. The lack of toxic effects in warm-blooded organisms and the lack of activation in the non-alkaline gut environments of mammals results in no adverse effect of the material in the context of human health. An assessment of the health effects of Bti on operators involved in the fermentation process and other staff likely to be exposed to the material confirmed no abnormalities and no human health related or other adverse reactions to Bti. However the specific exposure conditions are not representative for the VECTOBAC proposed uses.

An investigation into human infection by the Bacillus genus within the confines of a hospital looked at Bt presence in post-trauma infection. While the study concluded the presence of Bt did not constitute transient bacteraemia, it recognised that strain definition and strain pathogenicity are vital factors in the disease evaluation process. The study concluded that Bti AM65-52 is not implicated as a causative agent in human infection.

A study was presented to investigate the hypersensitivity potential of the technical powder product, ‘VECTOBAC’, based on Bti AM65-52, using the Buehler method. The results of this study indicate that Technical Powder VECTOBAC (Code 43494) administered as a 50% w/v formulation in distilled water during induction and as a 5% w/v formulation in distilled water during primary challenge, does produce dermal sensitization in the guinea pig. The formulated product VECTOBAC WG, under a Maximization test, was not considered a sensitizer.

Several Bt products including VECTOBAC WG have been in use for several decades, according to the manufacturer, with no severe findings reported. However data show that some adverse effects occur following direct human exposure especially during and after spraying in general population, but the amount and the relevance of the symptoms observed were not coherent among studies. Many of the effects observed were related to respiratory distress as well as skin reactions supporting the hypothesis that the exposure to commercial products based on Bt could possibly lead to sensitization/allergenicity reactions.

A study on humans showed that after exposure it is possible to observe vegetative Bti AM65-52 presence in samples, followed by clearance (which occurs after several days or weeks), without acute adverse effects.

In conclusion according to the data submitted, regarding the risk poses to human by Bti AM65- 52:

1. Pathogenicity and infectivity potential: there is no evidence that Bti AM65-52could lead to infections in humans, so it has to be considered safe with the precautionary exception to prevent the exposure of immunosuppressed subjects which must be considered at risk;

2. Direct toxic effects: There is evidence that Bti AM65-52 technical powder could induce sensitization in animal model. Human data are not conclusive as well as epidemiological records from spray campaigns. On this basis the risk of sensitization and / or allergenicity in human cannot be excluded and therefore ‘Bti AM65-52 should be considered as a potential human sensitizer. Thus the product should be labelled with safety phrases such as avoid contact with skin, wear gloves when handling the product, do not breath dust. It should not be labelled with the risk phrase Xi on the basis that the guideline studies do not show this product to be a sensitizer.

2.7.1.2 Toxicology of the substance(s) of concern 

Considering the following definition of a substance of concern set in the TNsG on data requirement chapter 4 (2000), “the substance is regarded as a substance of concern if [...] it is classified as dangerous and its concentration in the product exceeds the classification limit set in the Council Directive 88/379/EEC, as amended by Directive 1999/45/EC, for a particular dangerous property or the other classification limit indicated for the substance in a preparation set in Annex I of Council Directive 67/548/EEC or causes that the overall sum of the concentrations of dangerous substances in the product exceeds the limit for classification of the preparation set in Council Directive 88/379/EEC, as amended by Directive 1999/45/EC, for a particular dangerous property”, VECTOBAC 12 AS does not contain any substance of concern.

2.7.1.3 Toxicology of the biocidal product

The toxicology of the biocidal product was examined appropriately according to standard requirements. The product was not a dummy product in the EU- review program for inclusion of the active substance in Annex I of Directive 98/8/EC.

The basis for the health assessment of the biocidal product is laid out in Annex 5 ”Toxicology – biocidal product”.

2.7.1.3.1 Percutaneous absorption

Not relevant for micro-organisms.

2.7.1.3.2 Acute toxicity

In an oral acute toxicity study (OECD 401), no mortality occurred in rats exposed at the tested dose of 5000 mg/kg bw. There were no treatment-related clinical findings observed and no treatment-related effect on body weight for any of the animals. Necropsy revealed no macroscopic abnormalities. The LD50 is > 5000 mg/kg bw.

In an acute inhalation toxicity study (OECD 403), no mortality occurred in rats exposed to 5.34 mg/L of VECTOBAC 12 AS. Clinical signs included decreased activity, polyuria and pilo-erection on day of exposure only. Body weight gains were unaffected for the majority of animals although a weight loss was recorded for one female over the first post-exposure week. Necropsy revealed no macroscopic abnormalities. The LC50 is > 5.34 mg/L.

In a dermal acute toxicity study (OECD 402), no mortality occurred in rats exposed to 5000 mg/kg bw of VECTOBAC 12 AS. Single dermal application resulted in moderate dermal irritation but no significant skin damage.  No evidence of systemic effects was apparent. The LD50 is > 5000 mg/kg bw.
2.7.1.3.3 Irritation and corrosivity

Dermal irritation study

The test material produced very slight to well defined erythema in all six rabbits which persisted through the 72 hours following dosing. Barely perceptible oedema was noted in one animal but this resolved within 48 hours. Erythema reactions slowly resolved in all rabbits over the period of day 4 to 12 and all rabbits were overtly normal by day 13. VECTOBAC 12AS was mildly to slightly irritating to the skin of albino rabbits.

Mean erythema score over 24-72 hours was 1.66 and mean oedema score over same period was 0.056. Neither score exceeded the classification threshold for labelling the product for skin irritation, VECTOBAC 12AS was not considered to be a skin irritant according to EU classification.

Eye irritation study

Undiluted VECTOBAC 12AS, instilled into the eyes of nine rabbits in a dose volume of 0.1 mL, elicited only slight transient conjunctival changes, with no significant reduction in the severity or persistence of reactions apparent after rinsing treated eyes with water 30 seconds after instillation. Transient slight conjunctival irritation was apparent in all rabbits within an hour of dosing.  The reactions had resolved within 48 hours of dosing in the rinsed group ad within 72 hours of dosing for the unrinsed group.  

The mean scores, individually and for the groups, for both washed and unwashed eyes, did not exceed the classification criteria for EU labelling requirements (0 for cornea opacity, iritis and conjunctival chemosis; 0.3 for conjunctival redness).  VECTOBAC 12AS should not be considered an ocular irritant on the basis of these results.

2.7.1.3.4 Sensitisation

A Buehler assay (3 inductions) has been submitted with VECTOBAC AS (identical formulation to VECTOBAC 12AS, but but half the potency, thus 600 ITU/mg). 

Positive erythema reactions (i.e. a score > 2) were observed in eight of the ten test group guinea pigs and in two of ten control guinea pigs following the 1st challenge.  Moderate erythema was apparent in three of the test group animals following the first challenge application.

One test group guinea pig developed a positive response following the second challenge and two control guinea pigs exhibited positive erythema reactions after the 2nd challenge.  

Due to the some deficiencies (only 10 test animals, no information on inclusion of positive control), this study is not acceptable.

While micro-organisms should be considered as potential sensitisers, the current labelling legislation is only directly attributable to chemicals. Furthermore, current available studies for skin sensitisation assessment are not appropriate for micro-organisms. Consequently products containing microbials are required to carry a precautionary phrase but are not labelled Xi, R43 unless the sensitisation response can unequivocally be attributed to a specific chemical co-formulant. VECTOBAC 12 AS does not contain any coformulant classified as skin sensitizer. Therefore, since there are insufficient data from the current study to attribute the observed response to a particular co-formulant, VECTOBAC 12 AS is not classified as Xi, R43. However, since the product contains a micro-organism, VECTOBAC 12 AS should carry the default precautionary statement:  “Contains Bacillus thuringiensis israelensis, micro-organisms may have a potential to provoke sensitising reactions”.

2.7.1.3.5 Other studies

Two repeated dose toxicity studies performed with VECTOBAC 12 AS were reported in the CAR of the active substance. The following information is issued from the CAR:

Short-term toxicity investigations were limited to two studies completed with ‘VECTOBAC’ 12 AS, a formulation containing 106 Bti AM65-52 spores/mL. In the first study, groups of dogs were dosed for 90 consecutive days, resulting in no mortality or treatment-related adverse clinical signs. There were no changes in the various in-life parameters investigated (behaviour, body temperatures, bodyweights or weight gain, food consumption and physiological function). No effects of treatment were apparent for any of the haematology, clinical chemistry or urinalysis parameters. Pathological examination and terminal necropsy revealed no effects of ‘VECTOBAC’ 12 AS administration.  No evidence for subacute toxicity of Bti AM65-52 was found in the dog dosed at circa 106 Bti spores/mL.

In the second study, groups of four male and four female rats were repeatedly exposed to a test atmosphere within a concentration range of 1.2 x 106 spores/L air (recorded on day 7) to 1.8 x 106 spores/L air (recorded on day 12) over a period of 14 days, daily exposure was for four hours.  ‘VECTOBAC’ 12 AS was not found to be toxic to rats by the inhalation route when repeatedly administered at up to 1.8 x 106 spores/L air. There were no mortalities during the study, no treatment-related adverse clinical signs of reaction and no changes in various in-life parameters (rectal temperatures, bodyweights, food consumption, organ weights). Post-mortem examinations (macroscopic or microscopic pathology) revealed no treatment-related changes.

2.7.2 Human exposure assessment

VECTOBAC 12 AS contains 85.7% of the technical grade product. The corresponding Bti content is 11.61%.

2.7.2.1 Identification of main paths of human exposure towards active substance from its use in biocidal product

Table 10 : Identification of main paths of human exposure towards active substance from its use in biocidal product

	Exposure path
	Industrial use
	Professional use
	General public
	via the environment

	Inhalation
	Not applicable
	Yes
	Yes (indirect)
	Negligible

	Dermal
	Not applicable
	Yes
	Yes (indirect)
	Negligible

	Oral
	Not applicable
	Negligible
	Negligible (indirect)
	Negligible


2.7.2.2 Direct exposure as a result of use of the active substance in biocidal product

2.7.2.2.1 Exposure of professional users

No models are currently available to estimate professional exposure from the application of micro-organisms. Furthermore, the derivation of reference values was not considered needed since the microorganism was not shown to be toxic, pathogenic or infective based on the available data and studies.

Therefore, a quantitative estimation of professional exposure is not necessary and the exposure has only been qualitatively estimated.

The product is intended to be applied by ground (portable pump pressure sprayer, motorized portable blower, vehicle mounted motorized spray equipment, watering can) or aerial spraying ((fixed-wing or helicopter with boom spray application; low drift flat fan nozzles or air inductor nozzles).

The typical routes of exposure are from dermal absorption, inhalation and ingestion. The potential for systemic exposure from dermal absorption does not need to be considered because Bti is not supposed to penetrate intact skin. The potential routes of exposure are therefore from inhalation or ingestion. Ingestion can only occur as secondary to inhalation and is thus considered negligible. Inhalation exposure can occur during mixing and loading, spraying and cleaning of spraying equipment. In case of enclosed vehicle or aircraft cabs, the exposure during application is considered negligible.

Due to the potential of all micro-organisms being potential sensitizers, suitable protective clothing and equipment must be considered: protective gloves, working coverall, goggles and respiratoy mask (with P3 filter) during all phases with potential exposures.

Overall, it is concluded that under normal conditions of use and when the label recommendations quoted above are well followed, the risk for professionals is low. However, VECTOBAC 12AS should not be used by professional workers affected by immunodeficiency, primary or secondary, or in treatment with immunosuppressive agents, which can significantly reduce the effectiveness of the immune system response.

2.7.2.2.2 Exposure of non-professional users 

Not relevant, the product is for professionnal users only.
2.7.2.3 Indirect exposure as a result of use of the active substance in biocidal product

Ground spray application could lead to an exposure to the spray drift, if a bystander is walking next to a area being treated. Bystanders are excluded from treated areas to ensure only protected professionals can possibly be exposed to VECTOBAC 12 AS. The risk is thus considered minimal.

In order to reduce exposure of residents and to be consistent with a French order applying to aerial spray of phytopharmaceutical products, a drift buffer zone of 50 m should be respected for VECTOBAC 12 AS as biocidal product applied with an aerial equipment. This is also considered applicable when VECTOBAC 12 AS is applied with a vehicle mounted motorized spray equipment taking into account the expected high spray drift. Therefore, application with a portable sprayer or watering can should be envisaged for the treatment of areas closed to habitations.

Finally, in case of re-entry after treatment on rice, it is recommended to workers to wear a working coverall and gloves. 

2.7.2.4 Combined exposure

Not relevant.
2.7.3 Risk assessment for human health

2.7.3.1 Risk for direct exposure

2.7.3.1.1 Professional users

The derivation of reference values was not considered needed since the microorganism was not shown to be toxic, pathogenic or infective. No exposure models are currently available to estimate human exposure from the application of micro-organisms. 

Considering the intended uses and the recommended PPE, the risk for professionals is considered acceptable. However, VECTOBAC 12 AS should not be used by professional workers affected by immunodeficiency, primary or secondary, or in treatment with immunosuppressive agents, which can significantly reduce the effectiveness of the immune system response.

2.7.3.1.2 Non-professional users
Not relevant.

2.7.3.2 Risk for indirect exposure

Since bystanders are excluded from treated areas, the risk is thus considered minimal.

After aerial application, the risk for residents is considered low if drift buffer zone of 50 m is respected.

Finally, in case of re-entry after treatment on rice, it is recommended to workers to wear a working coverall and gloves. In this context, the risk is considered low.
2.7.3.3 Risk for indirect exposure
No specific residue data were submitted in the context of this dossier. The product VECTOBAC 12 AS is intended to be applied by professional users, outdoor on standing water, including water surrounding rice and waters in irrigated crops. No data on potential exposure have been submitted however an argumentation has been proposed by the applicant: 

”Use of VECTOBAC 12AS is requested in water surrounding rice (paddies). It should be remembered the rice paddies contain stagnant water that is an important area for proliferation of mosquito larvae and contains numerous other contaminants. However, other points of consideration is that VECTOBAC 12AS will only be sprayed on the water when the rice plants are small, as if the vegetation is high this formulation would not be appropriate for application as the spray would partially be intercepted by the vegetation thus not reaching the targeted mosquito larvae in the water. Once the vegetation becomes more dense applications are usually made with granular formulations that can penetrate the vegetation. Notwithstanding the information above it should also be remembered that mosquitoes proliferate in water and towards the end of the rice growing period the fields are dried approximately 4 weeks before the grain harvest. Rice grains are also covered by a husk that is removed prior to consumption”.

The product VECTOBAC 12 AS is intended to be applied by spray and aerial applications. 

FR is of the opinion that the argumentation of the applicant is acceptable and can be considered to support the use of VECTOBAC 12 AS in water surrounding rice, with a pre harvest interval of 1 month. However, no data nor justification have been given for waters in irrigated crops. As indirect exposure via food cannot be excluded in those cases and without further information, application of VECTOBAC 12 AS in waters in irrigated crops is not supported.

In Annex 8 “Residue behaviour”, the results of the residue assessment are laid out. Open literature data have been considered. 

2.7.3.4 Risk for consumers via residues

Based on the intended uses and the proposed restriction, the acute or chronic exposure to residues in food resulting from the intended uses is unlikely to cause a dietary risk to consumers. VECTOBAC 12 AS should not be applied in waters in irrigated crops, except in water surrounding rice for which a pre harvest interval of 1 month is required. Regarding consumer health protection, there are no objections against the intended uses.

2.7.3.5 Risk for combined exposure

Not applicable.

2.7.3.6 Summary of risks characterisation of the product for human health

No unacceptable risk has been identified for professionals using VECTOBAC 12 AS with ground or aerial sprayers when appropriate PPE were worn.

For indirect exposure during ground application, the risk is considered acceptable for bystanders since they are excluded from treated areas. After aerial application, the risk for residents is considered low if a drift buffer zone of 50 m is respected.

For workers, the risk is considered acceptable if a working coverall and gloves are worn in case of re-entry after treatment on rice.

Based on the intended uses and the proposed restriction, the acute or chronic exposure to residues in food resulting from the intended uses is unlikely to cause a dietary risk to consumers. VECTOBAC 12 AS should not be applied in waters in irrigated crops, except in water surrounding rice for which a pre harvest interval of 1 month is required.
Risk mitigation measures linked to risk assessment human health
· Professionals must wear gloves, working coverall, goggles and respiratory mask (with P3 filter)

· VECTOBAC WG should not be used by professional workers affected by immunodeficiency, primary or secondary, or in treatment with immunosuppressive agents, which can significantly reduce the effectiveness of the immune system response.
· Non users are not permitted in area being treated.
· A drift buffer zone of 50 m should be respected after aerial application and when the product is applied with a vehicle mounted motorized spray equipment. Another mode of application (such as with a portable sprayer or watering can) should be used in areas closed to habitations.

· In case of re-entry after treatment on rice, it is recommended to workers to wear a working coverall and gloves. 

· VECTOBAC 12 AS should not be applied in water surrounding crops, except in water surrounding rice for which a pre harvest interval of 1 month is required.
Emergency

Not evaluated by Anses.

Wear suitable protective clothing during handling the product. Avoid contact with skin, eyes and respiratory tract. During treatment, wear suitable protective clothing. Do not eat, drink or smoke during application and until your hands have been washed.

Advice to doctor: symptomatic treatment is advised. 

Disposal considerations

None
2.8 Risk assessment for the environment

The summary of information about the active substance Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 is carried out with the data from the CAR of Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 [general CAS N° for Bt’s 68038-71-1] supplied by the applicant Sumitomo Chemical Agr. Europe SAS. (Assessment Report According to Directive 98/8/EC, Active substance in Biocidal Products, Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52, Product Type 18 (Insecticides, acaricides and products to control other arthropods), RMS Italy, February 2010.
2.8.1 Fate and distribution in the environment of Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52

(Summary of the information of each active substance)

2.8.1.1 Degradation

2.8.1.1.1 Abiotic degradation

2.8.1.1.1.1 Hydrolysis in function of pH

Not applicable.

2.8.1.1.1.2 Photolysis in water

Not applicable.

2.8.1.1.1.3 Photolysis in soil

Not applicable.

2.8.1.1.1.4 Photodegradation in air

Not applicable.

2.8.1.1.2 Biotic degradation

2.8.1.1.2.1 Aquatic compartment

· Ready biodegradation / inherent biodegradation

Not applicable.
· Degradation in water/sediment system

The half life of spore in water is derived from a laboratory study carried out with Btk in four types of water: filtered-distilled, tap, lake and sea. In distilled and tap water, approximately 50 % of the original cell population died off rather rapidly during the first 20 days following inoculation. Btk was found to be far more persistent in fresh water than in sea water, generally considered bactericidal to non-marine bacteria (Pramer et al., 1963, cited in Menon and De Mestral, 1985). The highest half life (approximately 50d) was observed in lake water which contains a higher concentration of available nutrients favourable to Btk survival. Therefore an half life of 50 days is assumed for the spore of Bti in water. 

Several studies that have investigated the persistence of Bti in water (Mulla et al., 1985; Beehler et al., 1991; Hougard et al., 1995; all cited in Glare and O’Callaghan, 2000),  and showed that larvicidal activity of Bti disappears within 1-4 weeks. An average dissipation half-life of 14 days in water has been used for the biological activity of the toxins of Bti strain AM65-52.

Microcosm studies have shown that suspended particles in water greatly reduce the activity of Bti products towards mosquito larvae, but have no discernable effect on the number of viable bacteria. Disappearance of larvicidal activity is attributed to the adsorption of the insecticidal toxins and vegetative cells to sediment particles. However, adsorption was reversible with mechanical stirring (W. Sheeran and Fisher, 1992 cited in Glare and O’Callaghan, 2000).
· Other degradation pathway (ex. Seawater...)

See Degradation in water/sediment system.

2.8.1.1.2.2 Degradation in STP

No data on degradation in STP.

2.8.1.1.2.3 Terrestrial compartment

· Aerobic degradation

Experimentally determined half-lives for spores in soil are usually in the range of 100-200 days (Hansen et al., 1996). In a field soil, Pedersen et al. (1995) found a long-term persistency of Btk DMU67R spores, with a half-life of 120 days, and this value has been selected for the half life of spore of Bti in soil. 

The persistence of protein-crystals, assessed by bioassay of insecticidal activity, is shown to fall rapidly in soil, as a consequence of degradation by microorganisms and adsorption onto soil particles. The insecticidal activity half-life has been calculated (West, 1984) in the range 2.7-5.2 days, in absence and following the addition of an organic supplement, respectively. The worst case half life of 5.2 days has been chosen for the exposure assessment.
· Anaerobic degradation

Not relevant

2.8.1.2 Distribution

Bacillus thuringiensis (Bt) has been isolated worldwide from a range of habitats. In soil, the number of Bt spores has been found to vary between less than 2x102 to 5x104/g soil (P.A.W. Martin, 1991). As a general figure, the occurrence of B.thuringiensis subsp. israelensis (Bti) in soil accounts for about 20% of Bt serotypes (Martin and Travers, 1989). Pedo climatic conditions are likely to affect persistence, e.g. organic matter content, pH, soil texture, solar radiation etc. Although Bt bacteria generally represent an indigenous part of the soil microbiota community (De Respinis et al., 2006; Vettori et al., 2003) they do not compete aggressively with other soil micro-organisms (West et al., 1984; Akiba, 1986) and, as result of degradation of vegetative cells and poor germination of spores, are not adapted to survive as “active” members of the soil microbial community. For instance, the growth of Bt subsp. aizawai has been observed by West et al. (1985) but only when soil has been supplemented with nutrients or sterilized. The low capacity of Bacillus thuringiensis spores to germinate in soil restricts population growth and no epizootics with Bacillus thuringiensis subsp. israelensis have ever been reported.

Because of adsorption of spores protoxins and toxin on soil (Venkateswerlu and Stotzky 1992, summarized in Goodyear, 2005; Tapp and Stotzky, 1995; Crecchio and Stotzky, 1998; Crecchio and Stotzky, 2001), no leaching to the groundwater is expected. Bt has been shown to not migrate in soil under artificially and naturally irrigated conditions (Akiba, 1991, in Goodyear, 2005). However, no Koc has been experimentally determined and a values of KOC = 1000 L/kg is assumed for adsorption, in order to determine exposure assessment.

2.8.1.3 Accumulation

Not applicable.

2.8.1.4 Behaviour in air

A rapid degradation in air is assumed since inactivation by solar radiation is a very important factor causing loss of activity and degradation of bacteria spores and δ-endotoxin crystals in the field environment (Griego and Spence, 1978 Myasnik et al., 2001; Pusztai et al., 1991). Such degradation has been shown in an aerial spray program, where the Btk concentrations in the air showed an initial half-life (10-hour period from start of spraying) of 3.3 hours. The overall half-life determined during the nine-day monitoring period was 2.4 days, (Teschke et al., 2001).

2.8.2 Effects on environmental organisms for Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52

2.8.2.1 Aquatic compartment (including water, sediment and STP)

2.8.2.1.1 Aquatic organisms

The table below summarises all the data available for Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 in aquatic compartment.

Table 11: summary of the data available for Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 in aquatic compartment
	Test item
	Species
	Endpoints
	Toxicity 
	Reference

	Btia
	Onchorhynchus mykiss
	LC50 – 96h
	>370 mg/L
	IIIA,

8.2.1-01

	Btia
	Lepomis macrochirus 
	LC50 – 96h
	>600 mg/L
	IIIA,

8.2.1-02

	VECTOBAC technicalb
	Onchorhynchus mykiss
	NOED – 32d
	no adverse effects

water: 1.1x1010 CFU/L; 3.7x105 ITU/L); 

diet: 1.72x1010 CFU/g ; 5.7x105 ITU/g); 

fish growth in the VECTOBAC treatment significantly lower than in control, due to high turbidity and suspended solids 
	IIIA,

8.2.1-03

	VECTOBAC technicalb
	Lepomis macrochirus
	NOED – 30d
	no adverse effects

water: 1.2x1010 CFU/L ; 4x105 ITU/L; 

diet: 1.31x1010 CFU/g; 4.4x105 ITU/g
	IIIA,

8.2.1-04

	VECTOBAC technicalb
	Cyprinodon variegatus 
	NOED – 30d
	no adverse effects 

water: 1.3x1010 CFU/L; 4.3x105 ITU/L; 

diet: 2.1x1010 CFU/g; 7x105 ITU/g  
	IIIA,

8.2.1-05

	VECTOBAC technicalc
	Daphnia magna
	NOEC – 10d
	>50 mg /L (1x1010 CFU/L) 
	IIIA,

8.2.2-01

	VECTOBAC technicalb
	Daphnia magna
	NOEC – 21d
	0.5 mg/L (1x108 CFU/L; 3.3x103 ITU/L) 
	IIIA,

8.2.2-02

	VECTOBAC technicalb
	Grass shrimp (Palaemonetes vulgaris) 
	NOEC – 31d
	2.0 x 1010 CFU/(6.6 x 105 ITU/) 
	IIIA,

8.2.2-03

	VECTOBAC technicald
	Mayfly nymphs (Hexagenia sp) 
	NOEC – 18d
	2.0 x 1010 CFU/L 
	IIIA,

8.2.2-04

	VECTOBAC technicalb
	Amphiascus minutus 
	NOEC – 10d
	50 mg/kg (1x10 10 CFU/g (3.3x105 ITU/g) 
	IIIA,

8.2.2-05

	Toxins from Bti (25 – 130 kDa)
	Euglena ssp.; Chlamydomonas sp.; Oedogonium sp.; mixed algal cultures; Oscillatoria sp. (cyanobacterium) 


	n.a. 


	no adverse effects


	


a no CFU nor ITU content was indicated

b VECTOBAC Technical used in toxicity bioassays had a biopotency of 2x1011 CFU/g Bti and 6.6x103 ITU/mg Bti

c VECTOBAC Technical used in bioassays had a biopotency of 7.2x1010 CFU/g Bti; no ITU content was indicated

d VECTOBAC Technical used in bioassays had a biopotency of 2.0x1010 CFU/g Bti; no ITU content was indicated

Additional endpoints:

In addition to these laboratory studies, two field studies (IIIA 8.2.2-06 and IIIA 8.2.2-07 were presented in the active substance dossier, and these studies showed no adverse effect on non target species following repeated treatments with Bti. 
However, a study by Hershey et al, 1998 in Minnesota wetlands showed that after three years of VECTOBAC applications the number of non dipteran predators was affected, so that the need for long-term data to evaluate food web effects was expressed. Also Pont et al., 1999; observed some negative effects on repeated treatment with Bti but with higher doses than those intended in the product authorization dossiers. These two studies have been briefly reported in the table 12. On the opposite, other papers showed the lack of negative impact on treated ecosystems (Balcer et al., 1999; Schmude et al., 1999; Becker, 2005; Lacey & Merritt, 2002; Lacey, 2007 and, more recently, Lundstrom et al., 2009 (see assessment report for more information), so that there are not unambiguous evidences on this issue.
An additional bibliographical review, mainly based on studies carried out in Europe has been performed to investigate if long term repeated applications, which are expected in France for sanitary purpose, are covered by the available studies. This bibliographical analysis includes references proposed by the applicant. French laboratory reports with not published results have also been taken into account (Franquet et al. (no year); Le Goff et al., 2009; Roucaute et al., 2013). For comparison purposes, the highest intended doses for the product used in the studies are reminded in the table 12. For each of them, a maximum of 8 applications are intended in the product authorization dossier. Several studies describe difficulties to interpret the observation because of the high influence of climatic conditions which are very variable amongst the monitoring. As seen in the table 13, only few adverse effects on insects are reported in the European studies. Nevertheless, it should be noted that quite all these studies have been carried out with only one or two applications or with lower doses than those intended in the product authorization dossiers. Therefore, these studies do not allow to excluding adverse effects on aquatic organisms for 8 applications at the highest intended doses. Additionally, only few studies are dealing with the impact of the food chain. Two studies carried out in Germany showed that mosquitoes are only a small proportion of birds diet. A study in the south of France reported differences in food of house martins between treated and control site, and a consecutive decrease in chicken per nest in treated area. Nevertheless, in this study climatic conditions were not monitored and variations of water level could have had a strong impact on invertebrate dynamics. Thus, potential impacts of Bti treatment on food chain appears as not elucidated.

Table 12: Highest doses intended in the authorization product dossiers for the products use in the bibliographical studies
	Product name
	Highest intended doses

	VectoBac G
	15 kg/ha
	3.0E+09 ITU/ha

	VectoBac WG
	1 kg/ha
	3.0E+09 ITU/ha

	VectoBac 12AS
	2.5 L/ha
	3.21E+09 ITU/ha


Table 13: Key information from the bibliographical studies monitoring biodiversity in area treated with Bti
	Study
	Location
	Duration of monitoring
	Product, dose, and number of applications carried out in the studies
	Observed effect

	Hershey et al., 1998
	Minnesota (USA)
	3 years
	VectoBac G, 12 kg/ha, 6 applications /year
	Low effect on first year. Decrease of 60% of total insect density, highest decrease in density observed for Diptera, including Nematocera and Brachycera, and in a lesser extend for Coleoptera. Decrease in total insect richness. 

	Pont et al., 1999
	South of France
	12 days
	Vectobac probably 12AS (1200 ITU/mg) 2-8L/ha, one application
	2L/ha: the density of chironomids significantly lower in the treated area at 5 days. No observed effect at 2 and 8 days. No significant effect on emergence

4L/ha: No significant effect on emergence. Changes in community structure

8L/ha: significant decrease (62-88%) of emergence. Changes in community structure

	Franquet et Fayolle (no year)
	South of France
	2-3 years
	Vectobac 12AS, 1.5 3 and 8 L/ha, one application
	Modification of population dynamic for one year for the highest dose

	Le Goff et al., 2009
	West of France
	2 years
	Vectobac 12AS (0.5L/10L 6.6 kg/ha considering depth of 20 cm, e.g. approximatively the highest depth recorded)

Vectobac WG (0.4 kg/12L, i.e. 6.6 kg/ha considering depth of 20cm)

5-10 applications per year
	No observed effect of treatment on invertebrate. High impact of climatic conditions

	Lagadic et al., 2013
	West of France
	7 years
	VectoBac WG, 0.2-0.3 kg/ha, 7-8/ year
	No observed effect on invertebrate

	Roucaute et al., 2013
	4 regions in France, including Center and South of France, Corsica and French Guiana
	2 years
	VectoBac WG, 0.8-1 kg/ha, 1-2/ year
	No observed effect, high impact of climatic conditions

	Caquet et al. 2011
	West of France
	2 years
	VectoBac 12AS, 0.5L/ha, or Vectobac WG 0.4 kg/ha, 5-6/year 
	High impact of climatic conditions. Bti treatment increased abundance of Chironomini and Orthocladiinae larvae. No effect on Nereis diversicolor, Coropjium volutator and midge larvae. Zone treated with Vectobac 12AS was treated for 7-8 years before the study (5-8 applications/year)

Additional monitoring for two years (not published data): No effect on taxonomic richness, Shannon’s diversity index and Pielou’s evenness

	Duchet et al., 2008
	South of France

(microcosms in shallow marsh)
	21 d
	Vectobac 12AS, 0.8 and 2.5L/ha, 1 application
	No effect on abundance of Daphnia pulex, but at 21d, there are less significantly fewer younger daphnids and more older daphnids in microcosms treated with Bti than in control.

	Duchet et al., 2010 a
	South of France

(microcosms in shallow marsh)
	21 d
	Vectobac 12AS, 0.8 and 2.5L/ha, 1 application
	No effect on density of Daphnia magna, except at 21d with the highest Bti concentration, which induced a significant negative effect on daphnids density.

	Duchet et al., 2010 b
	South and west of France (microcosms in shallow marsh)
	14j
	Vectobac 12AS, 2.5L/ha, 1 application
	No effect on density of Daphnia magna and Daphnia pulex

	Persson Vinnersten et al., 2010
	Sweden
	6 years
	Vectobac G, 13-15 kg/ha, no information dealing with the number of applications
	No effect on invertebrates

	Lundström et al., 2010 a and b 
	Sweden
	6 years
	Vectobac G, 15 kg/ha, twice the first year, once the second year, once the fourth and the fifth year 
	No effect on Chironomidae production, only small effects on chironomid species richness but tendency to increase the colonization-extinction dynamics

	Becker 1998 and Becker 2003
	Germany
	Several years?
	Bactimos PP, Vectobac TP, Vectobac 12AS, Vactobac G, Bti-sand granules

2.5E+09 ITU/ha. Number of applications not provided
	No detailed results. No impact on insect, Aedes mosquito is only a minor part of the food of birds

	Poulin et al., 2010
	South of France
	3 years
	Vectobac 12AS, 2.5L/ha, more than one application (no detailed information)
	Intake of Nematocera by house martins divided by 3 at treated site, whereas intake of ants increased (70%). Decrease in number of chicks produced per net in treated area (2.3 versus 3.2 in control area).


Hershey, A. E., A. R. Lima, G. J. Niemi and R. R. Regal, 1998. Effects of Bacillus thuringiensis israelensis (Bti) and methoprene on nontarget macroinvertebrates in Minnesota wetlands. Ecological Applications. 8 : 41-60

Pont, D.,  Franquet, E.,  Tourenq, J.N., 1999  Impact of different Bacillus thuringiensis variety israelensis treatments on a chironomid (Diptera Chironomidae) community in a temporary marsh; Journal of Economic Entomology 92 (2): 266-272
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Le Goff P., Roucaute M., Lagadic, L., Caquet, T. 2009. Evaluation à long terme des effets de la démoustication dans le Morbihan. Suivi de l’impact écotoxicologique d’une nouvelle formulation de larvicide sur les invertébrés aquatiques : étude comparative entre Vectobac WG et Vectobac 12AS. Etude réalisée pour le Conseil Général du Morbihan, 26p.
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Justification of PNECwater

The PNEC and PNED for surface water  are derived in the Annex 1 CAR using the NOEC of 0.5 mg/L (corresponding to 1 x108 CFU/L and 3.3x103 ITU/L) obtained in a Daphnia reproduction test. An assessment factor of 10 was applied to this to give a PNEC of 0.05 mg/L (corresponding to PNEDsurface water  = 1 x107 CFU/L and  PNECsurface water = 3.3x102 ITU/L).

2.8.2.1.2 Sediment dwelling organisms

No data dealing with the toxicity of Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 on sediment have been provided in the Annex I CAR nor in the VECTOBAC WG dossier. However, several papers show contradictory results about the toxicity of Bacillus thuringiensis subsp. Israelensis on predators of targeted organisms and the effects arising from long term and large scale use of VECTOBAC WG on natural biological diversity should be assessed.

2.8.2.1.3 STP micro-organisms

Additional endpoints: A study was conducted using toxins from Bti (25 – 130 kDa), tests were performed using Bacillus megaterium, B. subtilis, B. cereus, Staphylococcus faecalis, or S. aureus. The overall conclusion of the tests was that no bacteriostatic or bactericidal activity was detected in the dilution or disk-diffusion assays with the toxins from Bti against the various pure and mixed cultures regardless of whether the cultures were incubated under starvation or non-starvation conditions.

Recently Mizuki et al. (2001) recovered at high frequency Bt from activated-sludge system environments in an urban sewage-digestive plant, and the highest density was 1.6 x 103 CFU/ml. Additionally, no antibiotic activity of the Insecticidal Crystal Proteins (ICPs) from Bti against a variety of gram-positive bacteria was observed.

Justification of PNECmicororganisms
There is no expectation that the use of VECTOBAC 12AS will have an adverse effect on the microbial activity occurring in sewage treatment plants and no PNECmicroorganisms has been therefore derived.
2.8.2.2 Atmosphere

No data.

2.8.2.3 Terrestrial compartment

The table below summarises all the data available for Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 in terrestrial compartment.

Table 14 : summary of the data available for Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 in terrestrial compartment.

	Species
	Type of test
	Endpoint

(mg/kgdry soil)
	Reference

	Soil microorganisms
	Exposure of Bacillus megaterium, B. subtilis, B. cereus, Staphylococcus faecalis S. aureus to Bti toxin 
	No observed effect
	III A, 8.2.3-01

	Earthwormsa
	LC50 - 30 day
	1000 mg/kg dry weight soil

(4.8x1010 CFU/kg dw soil; 8x106 ITU/kg dw soil)
	III A, 8.5-01

	Plants
	No test carried out

	Bird (Mallard duck) a
	5‑day LD50


	>3077 mg/kg bw day (6.2x1011 CFU/kg bw day ; 2.03x107 ITU/kg bw day)
	

	
	NOEC
	3077 mg/kg bw day (6.2x1011 CFU/kg bw day ; 2.03x107 ITU/kg bw day)
	

	Bird (Northern bobwhite) a
	5‑day LD50


	>3077 mg/kg bw day (6.2x1011 CFU/kg bw day ; 2.03x107 ITU/kg bw day)
	IIIA, 8.1-02

	
	NOEC
	3077 mg/kg bw day (6.2x1011 CFU/kg bw day ; 2.03x107 ITU/kg bw day)
	

	Bee a
	14-day oral toxicity, 

LC50
	>0.124 mg /bee/day (2.5x107 CFU/bee/day; 8.2x102 ITU/bee/day)
	IIIA, 8.3-01

	Bee b
	48-h toxicity, LC50
	Contact toxicity:

LD50 >100

μg (1.8x106 CFU; 3x102ITU) /bee

Oral toxicity :

LD50 > 108.4 μg (1.9x106 CFU; 3.2x102 ITU)/bee
	IIIB, 10.3-01


a VECTOBAC Technical used in bioassays had a biopotency of 2x1011 CFU/g Bti and 6.6x103 ITU/ mg Bti

bTest carried out with VECTOBAC 12AS, provided for the Annex 1 CAR.

Additional endpoints:


Justification of PNECsoil
The PNEC and PNED for terrestrial organisms were calculated in the Annex 1 CAR using the 30-day EC50 for earthworms of 1000 mg/kg soil (corresponding to 4.8 x1010 CFU/kg and 8x106 ITU/kg). An assessment factor of 1000 was applied to give a PNEC of 1 mg/kg soil, which equates to PNEDsoil = 4.8 x107 CFU/kg soil and PNECsoil = 8x103 ITU/kg). It should be noted that in the Annex 1 CAR, a mistake has occurrred and a PNED of 1.0 x107 CFU/kg soil was defined.

2.8.2.4 Summary of PNECs of the active substance Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 used for risk assessment

Table 15: Summary of PNECs of the active substance Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 used for risk assessment

	Compartment
	Species 
	Endpoint
	Safety factor
	PNEC - PNED

	(Fresh) Water 
	Daphnia magna
	0.5 mg/L (1x108 CFU/L; 3.3x103 ITU/L)
	10
	0.05 mg/L (1x107 CFU/L; 3.3x102 ITU/L)

	Soil
	
	LC50 = 1000 mg/kg dry weight soil

(4.8x1010 CFU/kg dw soil; 8x106 ITU/kg dw soil)
	1000
	1 mg/kg dry weight (4.8x107 CFU/kg dw soil; 8x103 ITU/kg dw soil)


2.8.2.5 Non compartment specific effect relevant to the food chain

Not applicable

2.8.2.6 PBT and ED Assessment 

Not applicable

2.8.3 Effects on environmental organisms for biocidal product

The summary of information about the active substance Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 is carried out with the data from the CAR of Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 supplied by the applicant Sumitomo Chemical Agr. Europe SAS. (Assessment Report According to Directive 98/8/EC, Active substance in Biocidal Products, Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52, Product Type 18 (Insecticides, acaricides and products to control other arthropods), RMS Italy, February 2010. 

No new studies were conducted with VECTOBAC 12AS.
2.8.3.1 Aquatic compartment (including water, sediment and STP)

2.8.3.1.1 Aquatic organisms

Refer to section 2.8.2.1.1
2.8.3.1.2 Sediment dwelling organisms

Refer to section Erreur ! Source du renvoi introuvable. 2.8.2.1.2
2.8.3.1.3 STP micro-organisms 

Refer to section 2.8.2.1.3
2.8.3.2 Atmosphere

Refer to section 2.8.2.2
2.8.3.3 Terrestrial compartment

Refer to section 2.8.2.3
2.8.3.4 Non compartment specific effect relevant to the food chain

Refer to section 2.8.2.5
2.8.3.5 Summary of PNECs

Refer to section 2.8.2.4
2.8.4 Environmental exposure assessment

2.8.4.1 Assessment of exposure to the environment 

In the Annex 1 CAR, the risk assessment for the environment of Bacillus thuringiensis subsp. israelensis Serotype H-14 Strain AM65-52 has been carried out considering another representative product. VECTOBAC 12AS is applied against mosquitos and black flies by ground and aerial applications.

Dose rates against mosquitos range from 0.25 to 1.5 L/ha in the case of clear water and from 1.5 to 2.5 

L/ha in the case of relatively dirty water, as polluted water or water containing high levels of organic matter. For both dose rate range, VECTOBAC 12 AS can be applied in standing water (ditches, reservoirs, river flood plains, marshland, ponds, catch basins, sewage or animal waste lagoons, septic ditches), as in flowing waters (river, canal, sewage effluent...). 

Ground applications in small standing water have been assessed in the Annex 1 CAR considering an application on a water body of 30 cm of depth and, for the aquatic compartment, new calculations have only been carried out taking into account of the doses intended for VECTOBAC 12 AS for these uses. Additionally, mistakes should have occurred for PEC and PNEC derivation for the terrestrial compartment in the annex 1 CAR and calculations have been therefore revised. 

For aquatic compartment, it is assumed that applications in small standing water are covering applications in high volume of water and in flowing water where higher dilution rates occur. 

The terrestrial compartment is exposed through drift from application, which is not influence by the kind of water where VECTOBAC 12AS is applied. As ground and aerial applications are intended against mosquito, different drift values were used for terrestrial compartment. 

Ground and aerial application against black flies are intended in flowing water. The dose rates are expressed in ppm per minutes and it is assumed that it corresponds to the targeted concentration of VECTOBAC 12AS in the river.

VECTOBAC 12AS contains 123 g/L of active substance. Same CFU content for the active substance than in the Annex 1 CAR is assumed by the applicant and no additional information are provided in the product dossier. With 4.8 x 1010 CFU/g active substance, the CFU content of VECTOBAC 12AS should be 5.9 x 1012 CFU/L VECTOBAC 12AS.

The nominal potency (1200 ITU/mg VECTOBAC 12AS) has been confirmed by the applicant.  Considering a density of 1.07 g/mL for VECTOBAC 12AS, it corresponds to an ITU content of 1.28 x 109 ITU/L VECTOBAC 12AS. However it should be noted that, no maximum potency has been provided. 

2.8.4.2 .Intended use 1: ground application against mosquitoes

2.8.4.2.1 Aquatic compartment (surface water, sediment, STP)

Surface water and sediment

VECTOBAC 12AS is directly applied to surface water with a maximum of 8 applications, with at least 7 days between each application. Calculations have been performed for the highest intended dose (2.5 L/ha; 1.48E+13 CFU/ha, 3.21E+09 ITU/ha). The population densities (EEDsw, CFU/L) and biopotency (PECsw, ITU/L) calculations have been carried out with a first step considering a dilution following an application on a water body of 30 cm of depthof water and dissipation between two applications (DT50 = 50 days for spores and DT50 = 14 days for toxin, degradation constant  = e(-ln(2)/DT50*7). 

In a second step, adsorption of the spores and the toxin have been taken into account considering a Koc of 1000 L/kg and calculated as following equation issued from Annex1 CAR:

EEDsw, t=0 (CFU/L) = rate (CFU/ha) x fL/T / VL (L/ha)

And

PECsw, t=0 (ITU/L) = rate (ITU/ha) x fL/T / VL (L/ha)

With fL/T = 1/(1+ Kadsxx(Ls/LL))

For multiple applications, the populations density (EEDsw, CFU/L) and biopotency (PECsw, ITU/L) in water after n+1 applications were calculated as follows:

EEDSW, init, n+1 = EEDSW, final, n + EEDSW, t=0
and

PECSW, init, n+1 = PECSW, final, n + PECSW, t=0
where:

EEDSW, final, n = EEDSW, init, n x e(-ln(2)/DT50*7)
and

PECSW, final, n = PECSW, init, n x e(-ln(2)/DT50*7)
The second step allows to calculate he population densities (EEDsw, CFU/g) and biopotency (PECsw, ITU/g) in sediment as follows. In the Annex I CAR, following calculation are proposed:

EEDSed, init, n+1 = EEDSed, final, n + EEDSed, t=0
and

PECSed, init, n+1 = PECSed, final, n + PECSed, t=0
where:

EEDSed, final, n = EEDSW, final, n x Kads/1000

and

PECSed, final, n = PECSW, final, n x Kads/1000

and

EEDSed, t=0 = EEDSW, t=0 x Kads/1000

and 

PECSed, t=0 = PECSW, t=0 x Kads/1000

With the following symbols: 

LL (m): Depth of the water pounding on sediments

LS (m): Thickness of the sediments

  (kg L-1): Sediment density

EEDSW, t=0: Bti AM65-52 initial population density in water considering dilution and adsorption before any dissipation (CFU/L)

EEDSW, init, n: Bti AM65-52 population density in water following n applications (CFU/L)

EEDSW, final, n: Bti AM65-52 population density in water after 7 days following n applications (CFU/L)

PECSW, t=0: Bti AM65-52 initial biopotency in water considering dilution and adsorption before any dissipation (ITU/L)

PECSW, init, n: Bti AM65-52 biopotency in water following n applications (ITU/L)

PECSW, final, n: Bti AM65-52 biopotency in water after 7 days following n applications (ITU/L)

EEDSed, t=0: Bti AM65-52 initial population density in sediments (CFU/g)

EEDSed, final, n: Bti AM65-52 population density in sediments after 7 days following n applications (CFU/g)

EEDSed, init, n+1: Bti AM65-52 population density in sediments following n+1 applications (CFU/g)

PECSed, t=0: Bti AM65-52 initial biopotency in sediments (ITU/g)

PECSed, final, n: Bti AM65-52 biopotency in sediments after 7 days following n applications (ITU/g)

PECSed, init, n+1: Bti AM65-52 biopotency in sediments following n+1 applications (ITU/g)

Inputs and Annex 1 CAR defaults which were used in the two-compartment model are presented in the  table below  
Table 16: Inputs and defaults for step 2 water and sediment calculations

	Constant
	symbol (unit)
	Value
	

	Application number 
	-
	8
	S

	Interval between applications
	(days)
	7
	S

	Application rate 
	rate  (CFU/ha)
	1.48E+13
	S

	Application rate
	Rate (ITU/ha)
	3.21E+09
	S

	Water dissipation of spores in water
	DT50dis  (days)
	50
	S

	Water dissipation of toxins in water
	DT50dis  (days)
	14
	S

	Depth of the water pounding on sediment
	LL (m)
	0.30
	D

	Volume of water
	VL (L/ha)
	3000000
	D

	Thickness of the sediments
	LS (m)
	0.05
	D

	Sediment density
	(kg L-1)
	1.5
	D

	Partition coefficient organic carbon-water
	Koc (L/kg)
	1000
	S

	Adsorption constant, considering 5% of organic  carbon in sediment
	Kads
	50
	O

	Fraction of total density or biopotency in water
	fL/T (-)
	0.0741
	O


The predicted Bti AM65-52 density and biopotency in water are reported  in the table 15. 

Table 17: predicted Bti AM65-52 density and biopotency in water after ground application of 2.5L/ha of VECTOBAC 12AS at surface water

	
	1 application
	8 applications

	
	Step 1
	Step 2
	Step 1
	Step 2

	EED (CFU/L)
	4.92E+06
	3.64E+05
	2.87E+07
	2.13E+06

	PEC (ITU/L)
	1.07E+03
	7.93E+01
	3.42E+03
	2.54E+02


Acceptable risks occurs when the predicted density and biopotency are calculated considering adsorption on sediment, and further refinements considering degradation over several days, as presented in the Annex 1 CAR were therefore not reported here.

The predicted density and biopotency in sediment are reported in the the table 16. 
Table 18: predicted Bti AM65-52 density and biopotency in sediment after ground application of 2.5L/ha of VECTOBAC 12AS at surface water

	
	1 application (step 2)
	8 applications (step 2)

	EED (CFU/g)
	1.82E+04
	1.15E+05

	PEC (ITU/g)
	3.96
	1.63E+01


STP

Applications in waste water, sewage effluent and lagoons are intended and exposure from this use is therefore briefly presented. For these uses, it is considered that VECTOBAC 12AS is applied at the same rate as it is applied to other water bodies, with a maximum of 2.5L/ha. As the application rate is the same, it can reasonably be expected that the concentration of Bti in the sewage treatment plant effluent will not exceed the values calculated for other water bodies which are reported in the table below
Table 19: predicted Bti AM65-52 density and biopotency in STP after ground application of 2.5L/ha of VECTOBAC 12AS 

	
	1 application (step 2)
	8 applications (step 2) 

	EED (CFU/L)
	3.64E+05
	2.13E+06

	PEC (ITU/L)
	7.93E+01
	2.54E+02


It is likely that these values largely overestimate the density of Bti in effluent because of a higher dilution in STP than the worst case considered for surface water. In addition, the quantity of organic carbon present in wastewater will likely be far greater than that considered in the surface water calculation, and consequently it is to be expected that there will be increased binding of Bti to organic carbon. Hence, the above calculated effluent densities are to be considered conservative. 

2.8.4.2.2 Atmospheric compartment

The results of numerous surveys indicate that Bti can be a naturally occurring microbe present at low levels in the environment. The vegetative cells and insecticidal toxins of Bti are quickly degraded and although spores of Bti are more resistant they do not multiply substantially. Due to the relative instability of Bti in the environment, substantial concentrations of the micro-organism will not be present in air unless sprayed aerially and with repeated treatments for extended time periods. Nonetheless, degradation / inactivation by solar radiation has been shown for spores of Bti and in several studies for endotoxins and spores of Btk, supporting a low persistence of Bti in atmospheric compartment even in the case of an important aerially application. Consequently the micro-organism will not undergo long-range atmospheric transportation. The overall conclusion for atmospheric compartment is that substantial concentrations of the micro-organism will not be present in air.

2.8.4.2.3 Terrestrial compartment (soil and groundwater)

The EED (CFU/kg) and PEC (ITU/kg) in soil was calculated for 8 applications with an interval of 7 days between applications considering a drift value resulting from application on surface water. In the. Application in STP could lead to indirect exposure of soil trough spreading of sludge. Bti is assumed to not actively compete with other microorganisms (please see 2.8.1.2). At present, such exposure in considered to be covered by the assessment carried out for the direct application on surface water and resulting drift to the soil. 

The exposure to soil was calculated from the maximum application rate to water (2.5L/ha) and using an appropriate drift factor from Rautmann et al. (1999)
. As these drift factors are issued from pesticides model exposure, we assumed that the product is applied as early application to fruit crops as a worst-case scenario for drift. This is because application to early fruit crops uses airblast application which directs sprays upwards to the crop canopy. In this way, high levels of drift are possible as the spray becomes airborne. Due to the fact that this assessment considers 8 applications of the product, the 67th percentile drift values outlined in the guidance were used. For the applicant, as it is expected that the aim will be to apply the product to the centre of the water bodies to allow outward homogenisation, a distance of 15 m seems to represent a conservative estimate of the distance between the application site and any adjacent non target soil areas such as fields or grassland. Based on this information a drift value of 4.21% was chosenby the applicant. Nevertheless, the RMS prefer to choose the highest drift value of 22.24%, proposed for a distance of 3 m as a worst case. It should be noted that 3 m of distance could still appears as to high in the case of application in small containers for instance, however in this case, drift from application on fruit crop could really be considered as a worst case. 

First order dissipation rates between applications were assumed for both the spores (120 days) and the toxin (5.2 days). The other assumptions used for the calculation of the EED and PEC are :

· incorporation into the top 5 cm layer over 1 ha (e.g. 10000 m2)

· soil density of 1.5 g/ cm³ 

· no adsorption

· plant interception: 0 %.

EED and PEC are calculated as follows:

EEDsoil, t=0 (CFU/kg) = rate (CFU/ha) x drift (%) / 10000 (m2) / 0.05 (m) /1500 (kg/m3)

And

PECsoil, t=0 (ITU/kg) = rate (ITU/ha) x  drift (%) / 10000 (m2) / 0.05 (m) /1500 (kg/m3)

For multiple applications, the populations density (EEDsoil, CFU/kg) and biopotency (PECsoil, ITU/kg) in soil after n+1 applications were calculated as follows:

EEDsoil, init, n+1 = EEDsoil, final, n + EEDsoil, t=0
and

PECsoil, init, n+1 = PECsoil, final, n + PECsoil, t=0
where:

EEDsoil, final, n = EEDsoil, init, n x e(-ln(2)/DT50*7)
and

PECsoil, final, n = PECsoil, init, n x e(-ln(2)/DT50*7)
With the following symbols: 

EEDsoil, t=0: Bti AM65-52 initial population density in soil before any dissipation (CFU/kg)

EEDsoil, init, n: Bti AM65-52 population density in soil following n applications (CFU/kg)

EEDsoil, final, n: Bti AM65-52 population density in soil after 7 days following n applications (CFU/kg)

PECsoil, t=0: Bti AM65-52 initial biopotency in soil before any dissipation (ITU/kg)

PECsoil, init, n: Bti AM65-52 biopotency in soil following n applications (ITU/kg)

PECsoil, final, n: Bti AM65-52 biopotency in soil after 7 days following n applications (ITU/kg)
Results are reported in the table below:

Table 20: predicted Bti AM65-52 density and biopotency in soil after gound application of 2.5L/ha of VECTOBAC 12AS at surface water

	
	1 application (drift = 22.24%)
	8 applications

(drift = 22.24%)
	1 application (drift = 100%)
	8 applications (drift = 100%)

	EED (CFU/kg)
	4.38E+06
	3.05E+07
	1.97E+07
	1.37E+08

	PEC (ITU/kg)
	9.52E+02
	1.57E+03
	4.28E+03
	7.05E+03


Groundwater

Bacillus thuringiensis cells applied to field soils under natural conditions do not move appreciably through the soil profile (see 2.8.1.2). The lack of mobility is attributed to adsorption onto clay minerals and silica.  Bacillus thuringiensis parasporal crystal toxins are also rapidly bound to clay particles and will be similarly non-mobile in soil. Substantial concentrations of Bti Strain AM65-52 will not be present in groundwater.

2.8.4.2.4 Non-compartmental-specific exposure relevant to the food chain (secondary poisoning)

The two potential routes for secondary exposure to Bti are insect predators ingesting affected larvae or spores being ingested from dead organic matter. However, given the specificity of the mode of action of Bti the majority of insect predators of mosquitoes and black fly are not susceptible to Bti, the main exception to this are predatory Nematocera. Studies have been reported where various predators were fed a mixture of Bti treated or untreated insects with no effects (Lacey and Merritt, 2003). In a study in which grass shrimp (Palaemonetes vulgaris) (Christensen, 1990) were exposed to Bti via the test media and treated food the shrimp were thought to have ingested and then passed Bti without any ill effects. It is considered that the risk of secondary poisoning and toxic effects on organisms at higher trophic levels is unlikely.

2.8.4.3 Intended use 2: aerial application against mosquitoes

2.8.4.3.1 Aquatic compartment (surface water, sediment, STP)

It is assumed that exposure of the aquatic compartment in the case of aerial application is similar or lower than the exposure resulting from ground application. Indeed, higher drift value could be expected for aerial application, leading to lower predicted concentration in aquatic compartment than for the ground application. Therefore, exposure assessment from the aerial application is considered as covered by the assessment carried out for the ground assessment. 

2.8.4.3.2 Atmospheric compartment

Same assumptions than for ground application occur. See 2.4.8.2.2.

2.8.4.3.3 Terrestrial compartment (soil and groundwater)

For the aerial application, no drift value is proposed by the applicant and 100% of application of VECTOBAC WG is therefore considered, as a worst case. Additionally, the exposure to soil was calculated using a drift factor according to FOCUS 2011
. In this document, a drift of 27.3% is considered at 5 m for rice field. Other parameters and calculation are the same as for ground application (see 2.8.4.2.3 for more details). Predicted density and biopotency are reported  in the table below
Table 21: predicted Bti AM65-52 density and biopotency in soil after aerial application of 2.5L/ha of VECTOBAC 12AS in surface water

	
	1 application 
	2 applications
	3 applications
	8 applications 

	Drift  = 100%

	EED (CFU/kg)
	1.97E+07
	3.86E+07
	5.67E+07
	1.37E+08

	PEC (ITU/kg)
	4.28E+03
	5.96E+03
	6.63E+03
	7.05E+03

	Drift  = 27.3%

	EED (CFU/kg)
	5.37E+06
	1.05E+07
	1.55E+07
	3.75E+07

	PEC (ITU/kg)
	1.17E+03
	1.63E+03
	1.81E+03
	1.92E+03


Groundwater

Same assumptions than for ground application occur. See 2.4.8.2.3

2.8.4.3.4 Non-compartmental-specific exposure relevant to the food chain (secondary poisoning)

Same assumptions than for ground application occur. See 2.4.8.2.4

2.8.4.4 Intended use 3: ground application against black flies

2.8.4.4.1 Aquatic compartment (surface water, sediment, STP)

For this use, doses rate correspond to final concentrations in water after VECTOBAC 12AS application, e.g. 0.5 to 40.0 ppm for 1 minute or 0.05 to 4.0 ppm for 10 minutes. As for uses against mosquitoes, same exposure of the aquatic compartment is expected for ground and aerial applications. No scenario for this kind of use is available and in a first approach, it has been considered that expected concentrations in surface water correspond to the intended final concentration in the river. Intended concentrations in river have only been expressed in CFU/L and in ITU/L. No adsorption has been taken into account and it has been considered that, because of the stream in flowing rivers, no accumulation of Bti takes place at a defined location between two applications. It is assumed that this first calculation lead to an acute exposure concentration (acute EED and acute PEC). Besides, an estimation of chronic exposure is attempted, considering that the flow rate is calculated over 24 hours and that the product is added over 24 hours. For this purpose, it is considered that the active substance is diluted as follows:
Vol1 min = Flow-rate x 60

Vol10 min = Flow-rate x 60 x 10

Vol24 h = Flow-rate x 60 x 60 x 24

EEDSW, chronic x Vol 24h  =EEDSW, acute 1 min  x Vol1 min = EEDSW, acute 10 min x Vol 10 min 
PECSW, chronic x Vol 24h = PECSW, acute 1 min  x Vol1 min = PECSW, acute 10 min x Vol 10 min 
EEDSW, chronic x Flow-rate x 60 x 60 x 24 =EEDSW, acute 1 min  x Flow-rate x60 =EEDSW, acute 10 min x Flow-rate x60x10
PECSW, chronic x Flow-rate x 60 x 60 x 24 = PECSW, acute 1 min x Flow-rate x 60 = PECSW, acute 10 min xFlow-rate x60x10

And then 

EEDSW, chronic  = EEDSW, acute 1 min  / 60 / 24 = EEDSW, acute 10 min / 6 / 24

PECSW, chronic  = PECSW, acute 1 min  / 60 / 24 = PEC SW, acute 10 min / 6 / 24

With the following symbols: 

Flow-rate: flow rate in the treated river (m3/s)
Vol1 min: volume of water for 1 minute (m3)
Vol 10 min : volume of water for 10 minutes (m3)
Vol 24h : volume of water for 1 day (m3)

EEDSW, acute 1 min: Bti AM65-52 population density in water for 1 minute without considering any adsorption (CFU/L)

EEDSW, acute 10 min: Bti AM65-52 population density in water for 10 minutes without considering any adsorption (CFU/L)

EEDSW, chronic: Bti AM65-52 population density for 24 h without considering any adsorption (CFU/L)
PECSW, , acute 1 min: Bti AM65-52 biopotency in water for 1 minute without considering any adsorption (ITU/L)

PECSW, acute 10 min: Bti AM65-52 biopotency in water for 10 minutes without considering any adsorption
PECSW, chronic: Bti AM65-52 biopotency in water for 24 h without considering any adsorption (ITU/L)
The dilution of the substance over 24 hours as calculated above can be considered as a worst case, as it is expected that the substance will be blowed away with flowing water. Results are reported in the table 20.
Table 22: predicted Bti AM65-52 density and biopotency in water after application of VECTOBAC 12AS in river

	Intended concentration in river
	Over 1 or 10 min (acute exposure)
	Over 24h (chronic exposure

	EED (CFU/L)
	
	

	0.05 µL/L over 10 min
	2.95E+05
	2.05E+03

	0.5 µL/L over 1 min
	2.95E+06
	2.05E+03

	4.0 µL/L over 10 min
	2.36E+07
	1.64E+05

	40.0 µL/L over 1 min
	 2.36E+08
	1.64E+05

	PEC (ITU/L)
	
	

	0.05 µL/L over 10 min
	6.00E+01
	4.17E-01

	0.5 µL/L over 1 min
	6.00E+02
	4.17E-01

	4.0 µL/L over 10 min
	 4.80E+03
	3.33E+01

	40.0 µL/L over 1 min
	 4.80E+04
	3.33E+01


2.8.4.4.2 Atmospheric compartment

Same assumptions than for ground application occur. See 2.4.8.2.2.

2.8.4.4.3 Terrestrial compartment (soil and groundwater)

No scenario is available to assess exposure of terrestrial compartment after application in flowing water. As a  VECTOBAC 12AS concentration has to be maintained for 1 or ten minutes. Therefore the volume of VECTOBAC 12AS to apply has been calculated as follows, considering the default flow rate of 0.2 m3/s
, which is considered as low and then not a worst case. A reverse calculation will be applied in the section 2.8.5.2.3 to determine the highest flow rate which leads to acceptable risk for the soil.

VVECTOBAC 12AS =  T x 60 x Fl_rate x river_conc /1000000
Table 23: Inputs and defaults for calculations of needed volume of VECTOBAC 12AS to maintain the intended concentration against black flies

	Constant
	symbol (unit)
	Value
	

	Duration 
	T (min)
	1 or 10
	S

	Flow rate
	 Fl_rate (m3/s)
	0.2
	D

	Intended concentration in river
	river_conc  (ppm, e.g. µL VECTOBAC 12AS / L)
	-
	S

	Volume of VECTOBAC 12AS to add to the river
	VVECTOBAC 12AS, L
	-
	O

	CFU content of VECTOBAC 12AS
	CFU/L
	5.90 E+12
	S

	CFU content of VECTOBAC 12AS
	ITU/L
	1.28E+09
	S


Resulting volume of VECTOBAC 12AS added to the river, and applied density and biopotency are reported in the table 23
Table 24: Volume of VECTOBAC 12AS added to the river against black flies, corresponding applied density and biopotency

	Intended concentration in river
	Duration
	Treated volume of river, m3
	Needed volume of VECTOBAC 12AS, L
	Applied density,  CFU
	Applied biopotency,  ITU

	0.05 µL/L
	10 min
	120
	0.006 
	3.54E+10 
	7.20E+06 

	0.5 µL/L
	1 min
	12
	0.006 
	3.54E+10 
	7.20E+06 

	4.0 µL/L
	10 min
	120
	0.48 
	2.83E+12 
	5.76E+08 

	40.0 µL/L
	1 min
	12
	0.48 
	2.83E+12 
	5.76E+08 


For this intended use a drfit value of 1.52% has been considered. This drift value correspond to highest one for more than 7 applications on plants with a height below 50 cm
, which is consistent with an ground application using a stop drift device. Besides, same calculations than in 2.8.4.1.3 have been then carried out to determine the EED and PEC for soil. We can however wonder if a drift over 1 ha is realistic for an application which should occur only at a determined location  and are reported in the table 24 
Table 25: predicted Bti AM65-52 density and biopotency in soil after ground application of VECTOBAC 12AS in river against black flies

	
	1 application

(drift = 1.52%)
	8 applications

(drift = 1.52%)

	EED (CFU/kg)

	0.05 µL/L for 10 min or 0.5 µL/L for 1 min
	7.18E+02
	5.01E+03

	4.0 µL/L for 10 min or 40 µL/L for 1 min
	5.74E+04
	4.01E+05

	PEC (ITU/kg)

	0.05 µL/L for 10 min or 0.5 µL/L for 1 min
	1.46E-01
	2.40E-01

	4.0 µL/L for 10 min or 40 µL/L for 1 min
	1.17E+01
	1.92E+01


Groundwater

Same assumptions than for ground application occur. See 2.4.8.2.3

2.8.4.4.4 Non-compartmental-specific exposure relevant to the food chain (secondary poisoning)

Same assumptions than for ground application occur. See 2.4.8.2.4

2.8.4.5 Intended use 4: aerial application against black flies

2.8.4.5.1 Aquatic compartment (surface water, sediment, STP)

It is assumed that exposure of the aquatic compartment in the case of aerial application is similar or lower than the exposure resulting from ground application. Indeed, higher drift value could be expected for aerial application, leading to lower predicted concentration in aquatic compartment than for the ground application. Therefore, exposure assessment from the aerial application is considered as covered by the assessment carried out for the ground assessment. 

2.8.4.5.2 Atmospheric compartment

Same assumptions than for ground application occur. See 2.4.8.2.2.

2.8.4.5.3 Terrestrial compartment (soil and groundwater)

Drift resulting from aerial application should be higher than drift associated with ground application. As not default or measured values are available, RMS has considered that a drift value of 100% should be chosen for the exposure calculation of soil compartment and that no refinement can be proposed. Other parameters and calculation are the same as for ground application (see 2.8.4.3.3 for more details). Predicted density and biopotency are reported  in the table 25.
Table 26: predicted Bti AM65-52 density and biopotency in soil after aerial application of VECTOBAC 12AS in river against black flies

	
	1 application 

(drift = 100%)
	8 applications

(drift = 100%)

	EED (CFU/kg)

	0.05 µL/L for 10 min or 0.5 µL/L for 1 min
	4.72E+04
	3.29E+05

	4.0 µL/L for 10 min or 40 µL/L for 1 min
	3.78E+06
	2.64E+07

	PEC (ITU/kg)

	0.05 µL/L for 10 min or 0.5 µL/L for 1 min
	9.60
	1.58E+01

	4.0 µL/L for 10 min or 40 µL/L for 1 min
	7.68E+02
	1.27E+03


Groundwater

Same assumptions than for ground application occur. See 2.4.8.2.3

2.8.4.5.4 Non-compartmental-specific exposure relevant to the food chain (secondary poisoning)

Same assumptions than for ground application occur. See 2.4.8.2.4

2.8.5 Risk characterisation for the environment

In the BTI strain AM695-52 PT18 Assessment Report, the risk assessment has been carried out with CFU. Besides in the Assessment Report, predicted environmental concentration (PEC) and several ecotoxicity endpoints have been expressed as ITU, as a measure of biopotency. Biopotency can be considered as an indirect way to assess the risk of the toxins, which is at present not been assessed. Therefore, a risk assessment based on ITU is reported below.
2.8.5.1 Intended use 1: ground application against mosquitoes

2.8.5.1.1 Aquatic compartment (including water, sediment and STP)

Table 27: PEC/PNEC ratios for different exposure situations concerning the surface water, considering gournd application of 2.5L/ha of VECTOBAC 12AS at surface water

	Exposure scenario
	EED - PEC
	EED/PNED - PEC/PNEC
	Risks

	
	Water/local (PNED water = 1 x107 CFU/L 
PNEC water = 3.3x102 ITU/L)

	Density
	8 applications (Step 1)

EED = 2.87E+07 CFU/L
	2.87
	Not acceptable

	
	8 applications (Step 2)

EED = 2.13E+06 CFU/L
	0.21
	Acceptable

	Biopotency
	8 applications (Step 1)

PEC = 3.42E+03 ITU/L
	10.36
	Not acceptable

	
	8 applications (Step 2)

PEC = 2.54E+02 ITU/L
	0.77
	Acceptable


When adsorption sediment is taken into account (Step 2), the EED/PNED and PEC/PNEC ratio are below 1 for aquatic compartment indicating acceptable risk. However, risk assessment based on biopotency has been carried out taking into account the nominal biopotency of 1200 ITU/mg. No maximal potency is available and it should be noted that unacceptable risks would be reached for a biopotency of 1558 ITU/mg. RMS considers that biopotency is a good parameter to assess the environmental risk of the toxin contained in Bti, nevertheless there is at present no clear consensus about this issue.  

For the sediment, predicted density and biopotency have been calculated, however as no PNED or PNEC has been derived, a complete risk assessment cannot be achieved for this compartment. Adsorption on spore on sediment could reduce significantly their availability and toxicity for sediment dwellings organisms. Besides, contradictory results with some predator of targetted organisms are reported in the litterature. Therefore, effects arising from long term and large scale use of the product on natural biological diversity should be assessed.

2.8.5.1.2 Atmospheric compartment

See 2.4.8.2.2.

2.8.5.1.3 Terrestrial compartment (including soil and groundwater)

Table 28: PEC/PNEC ratios for different exposure situations concerning the soil after ground application of 2.5 L/ha VECTOBAC 12AS at surface water

	Exposure scenario
	EED - PEC
	EED/PNED - PEC/PNEC
	Risks

	
	Water/local (PNEDsoil = 4.8 x107 CFU/kg 
PNECsoil = 8.0 x103 ITU/kg)

	Density 
	8 ground applications (Drift 22.24%)

EED = 3.05E+07 CFU/kg
	0.63
	Acceptable

	
	8 aerial applications (Drift 100%)

EED = 1.37E+08 CFU/kg
	2.85
	Not acceptable

	Biopotency
	8 ground applications (Drift 22.24%))

PEC = 1.57E+03 ITU/kg
	0.20
	Acceptable

	
	8 aerial applications (Drift 100%)

PEC = 7.05E+03 ITU/kg
	0.88
	Acceptable


Based on predicted biopotency, ground application of 2.5 L/ha of VECTOBAC 12AS lead to acceptable risk for the soil, whatever the drift value considered. Based on predicted density, EED/PNED is below 1 only when the refined value of drift is considered and indicate acceptable risk for soil compartment in the case of ground application. 

2.8.5.1.4 Non-compartmental specific effects relevant to the food chain (secondary poisoning)

See 2.4.8.2.4

2.8.5.1.5 Conclusions 

For the intended uses against mosquitoes, eight ground applications of VECTOBAC 12AS at 2.5L/ha, with an interval of at least 7 days between two applications, lead to acceptable risk for the environment. However, the maximal biopotency of the product, which is at present not determined, should not be above 1558 ITU/mg. 
At last, as no toxicity data are provided for sediment organisms which was accepted at the EU level for the inclusion of the substance and as contradictory results with some predator of targetted organisms are reported in the litterature, effects arising from long term and large scale use of the product on natural biological diversity should be assessed. Appropriate mitigation measures should be adapted in the case of potential identified risks.

2.8.5.2 Intended use 2: aerial application against mosquitoes

2.8.5.2.1 Aquatic compartment (including water, sediment and STP)

It is assumed that exposure of the aquatic compartment in the case of aerial application is similar or lower than the exposure resulting from ground application. Therefore, referred to 2.8.5.1 for this risk characterisation.

2.8.5.2.2 Atmospheric compartment

See 2.4.8.2.2.

2.8.5.2.3 Terrestrial compartment (including soil and groundwater)

Table 29: PEC/PNEC ratios for different exposure situations concerning the soil after aerial application of 2.5L/ha VECTOBAC 12AS at surface water

	Exposure scenario
	EED - PEC
	EED/PNED - PEC/PNEC
	Risks

	
	Water/local (PNEDsoil = 4.8 x107 CFU/kg 
PNECsoil = 8.0 x103 ITU/kg)

	Drift  = 100%

	Density 
	1 application

EED = 1.97E+07 CFU/kg
	0.41
	Acceptable

	
	2 applications

EED = 3.86E+07 CFU/kg
	0.80
	Acceptable

	
	3 applications

EED = 5.67E+07 CFU/kg
	1.18
	Not acceptable

	
	8 applications 

EED = 1.37E+08 CFU/kg
	2.85
	Not acceptable

	Biopotency
	1 application

PEC = 4.28E+03 ITU/kg
	0.535
	Acceptable

	
	2 applications

PEC = 5.96E+03 ITU/kg
	0.745
	Acceptable

	
	3 applications

PEC = 6.63E+03 ITU/kg
	0.83
	Acceptable

	
	8 applications 

PEC = 7.05E+03 ITU/kg
	0.88
	Acceptable

	Drift  = 27.3%

	Density 
	1 application

EED = 5.37E+06 CFU/kg
	0.11
	Acceptable

	
	8 applications

EED = 3.75E+07 CFU/kg
	0.78
	Acceptable

	Biopotency
	1 application

PEC = 1.17E+03 ITU/kg
	0.15
	Acceptable

	
	8 applications

PEC = 1.92E+03 ITU/kg
	0.24
	Acceptable


Based on biopotency and predicted density, PEC/PNEC and EED/PNED are below 1 which indicates acceptable risk for soil compartment in the case of aerial application.

For the aerial application, no drift value is proposed by the applicant and 100% of application of VECTOBAC 12AS is therefore considered, as a worst case. 

In this case, acceptable risks are predicted for 1 and 2 applications and for the highest intended dose of 2.5 L/ha.  However EED/PNED would be over 1, for 3 or more aerial applications. 

The applicant claimed until max. 8 applications. Nonetheless, in practice, the number of aerial applications and the interval between each application depends on targeted species, infestation level and climatic conditions.

Nevertheless, taking into account the aerial drift values proposed in the FOCUS Surface Water Scenarios in the EU Evaluation Process under 91/414/EEC[1], less derivation than 100% can be expected. For instance, for aerial application in rice field, a derivation of 27.3% at 5 m could be used for calculations and would lead to acceptable risk for terrestrial compartment even for 8 aerial applications. 

However, this derivation should be associated with a non treated area and this practice appears as not relevant in the case of the uses against mosquitoes. Indeed, most of the aerial treated areas are large water body as lake, marshland and rice field, and leaving a non treated surface near the bank could have an important adverse effect on the efficacy of the treatment. 

Besides, it should be kept in mind that the PNED is derived from an acute earthworm study showing no adverse effect at the highest tested concentration. An assessment factor of 1000 is applied to this LC50 to derive the PNEDsoil as no other data on soil micro-organisms and plants are submitted. This PNEDsoil could also be considered as very conservative since literature data shows no effect of Bti toxins on soil micro-organisms. Moreover, Bti is considered as not toxic for plants as there is no mechanism for the ingestion of Bti AM65-52 and therefore no appropriate digestive enzymes to enable the release of the active protein δ-endotoxins. Additionally, the PNED soil value (4.8x107 CFU/kg soil) is in the same order of magnitude that the density of Bacillus thuringiensis that occurs in soil (2x105 to 5x107 CFU/kg soil (P.A.W. Martin, 1991)). 

Therefore, in the case of repeated aerial applications on large scale, it appears more relevant to assess effect of these applications on natural biological diversity, particularly on species closed to targeted species, as for instance other insects belonging to the dipterous sub-order of Nematocera, and species which are trophically related to targeted species, including terrestrial organisms.

2.8.5.2.4 Non-compartmental specific effects relevant to the food chain (secondary poisoning)

See 2.4.8.2.4

2.8.5.2.5 Conclusions 

Eight aerial applications of VECTOBAC 12AS at 1kg/ha, with an interval of at least 7 days between two applications, lead to acceptable risk for the aquatic compartment. However, the maximal biopotency of the product, which is at present not determined, should not be above 1558 ITU/mg.Nevertheless, as no toxicity data are provided for sediment organisms which was accepted at the EU level for the inclusion of the substance and as contradictory results with some predator of targetted organisms are reported in the litterature, effects arising from long term and large scale use of the product on natural biological diversity should be assessed. Appropriate mitigation measures should be adapted in the case of potential identified risks.

Acceptable risks for the terrestrial compartment are predicted for 1 and 2 aerial applications and for the highest intended dose of 1kg /ha.  However EED/PNED would be over 1, for 3 or more aerial applications. However more aerial applications could be required and refinement of the assessment, as reducing drift value taking into account a non treated area appears as not relevant for an efficient treatment against mosquitos. Nevertheless, it should be kept in mind that the PNED soil value is in the same order of magnitude that the density of Bacillus thuringiensis that occurs in soil. Additionally, the PNED soil value is derived from an acute earthworm study showing no adverse effect at the highest tested concentration and adverse effect are neither expected for soil microorganisms and terrestrial plants. Therefore, in the case of more than 2  aerial applications on large scale, it appears more relevant to assess effect of these applications on natural biological diversity, particularly on species closed to targeted species, as for instance other insects belonging to the dipterous sub-order of Nematocera, and species which are trophically related to targeted species, including terrestrial organisms.
2.8.5.3 Intended use 3: ground application against black flies

2.8.5.3.1 Aquatic compartment (including water, sediment and STP)

Table 30: Chronic PEC/PNEC ratios for different exposure situations concerning the surface water, considering one ground application of VECTOBAC 12AS to river against black flies

	Intended concentration in river
	EED - PEC
	EED/PNED - PEC/PNEC
	Risks

	
	Water/local (PNEDsurface water = 1 x107 CFU/L 
PNECsurface water = 3.3x102 ITU/L)

	Density

	0.05 µL/L for 10 minutes or 0.5 µL/L for 1 minute
	EED =  2.05E+03 CFU/L
	0.0002
	Acceptable

	4.0 µL/L for 10 minutes or 40 µL/L for 1 minute
	EED =  1.64E+05 CFU/L
	0.016
	Acceptable

	Biopotency

	0.05 µL/L for 10 minutes or 0.5 µL/L for 1 minute 
	PEC = 4.17E-01 ITU/L
	0.001 
	Acceptable

	4.0 µL/L for 10 minutes or 40 µL/L for 1 minute 
	PEC =  3.33E+01 ITU/L
	0.10
	Acceptable


For the surface water, it has first be assumed that aquatic organisms would be direclty exposed to VECTOBAC 12AS. Because of the stream in flowing rivers, no accumulation of Bti at a defined location has been taken into account between two applications.The concentrations which are intended in the river for 1 or 10 minutes correspond to EED from 2.95E+05 to 2.36E+08 CFU/L and  PEC from 6.00E+01 to 4.80E+04 ITU/L. These density and concentrations were considered as acute EED and PEC and compared to available acute aquatic toxicity data. Only a 10-day daphnia study, carried out with a density of 3.6E+09 CFU/L (biopotency not provided) is available and showed no adverse effect. The highest predicted density (2.36E+08 CFU/L) is lower than the density in the acute test. Moreover, it should be kept in mind that organisms in the treated river would be exposed to Bti for a shorter duration than in the toxicity test. At last, toxicity tests do not take into account the adsorption of the substance on the sediment, which naturally occur in the river. Acute risks are therefore considered as acceptable fir this use. However, as only one reliable acute toxicity study is available, and as this intended use is not often required, it seems relevant that use against black flies is associated with a monitoring of the natural biological diversity.
When VECTOBAC 12AS is applied at until  4 µL/L for 10 minutes or 40 µL/L for 1 minute, chronic PEC/PNEC ratio are below 1 indicating acceptable risks for organisms of the surface water compartment..

2.8.5.3.2 Atmospheric compartment

See 2.4.8.2.2.

2.8.5.3.3 Terrestrial compartment (including soil and groundwater)

Table 31: PEC/PNEC ratios for different exposure situations concerning the terrestrial application, considering one ground application of VECTOBAC 12AS to river against black flies and a flow rate in the river of 0.2 m3/s
	Exposure scenario
	EED - PEC
	EED/PNED - PEC/PNEC
	Risks

	
	Water/local (PNEDsoil = 4.8 x107 CFU/kg 
PNECsoil = 8.0 x103 ITU/kg)

	Density 

	0.05 µL/L for 10 min or 0.5 µL/L for 1 min
	1 ground applications (Drift  1.52%)

EED = 7.18E+02 CFU/kg
	0.00002
	Acceptable

	
	8 ground applications (Drift  1.52%)

EED = 5.01E+03  CFU/kg
	0.001
	Acceptable

	4.0 µL/L for 10 min or 40 µL/L for 1 min
	1 ground applications (Drift  1.52%)

EED =  5.74E+04 CFU/kg
	0.001
	Acceptable

	
	8 ground applications (Drift  1.52%)

EED = 4.01E+05 CFU/kg
	0.008
	Acceptable

	Biopotency

	0.05 µL/L for 10 min or 0.5 µL/L for 1 min
	1 ground applications (Drift 1.52%)

PEC = 1.46E-01 ITU/kg
	0.0002
	Acceptable

	
	8 ground applications (Drift 1.52%)

PEC = 2.40E-01  ITU/kg
	0.0003
	Acceptable

	4.0 µL/L for 10 min or 40 µL/L for 1 min
	1 ground applications (Drift 1.52%)

PEC =  1.17E+01 ITU/kg
	0.0015
	Acceptable

	
	8 ground applications (Drift 1.52%)

PEC = 1.92E+01 ITU/kg
	0.002
	Acceptable


Whatever the dose considered, PEC/PNEC ratio are below 1 indicating acceptable risks for organisms of the terrestrial compartment. Calculations have been carried out taking into account an application in a river with a default flow rate of 0.2 m3/s which is considered to be slow and not a worst case as rivier with very higher flow rate could be treated against black flies.  A reverse calculation has been applied to determine the highest river flow rate leading to acceptable risk for the terrestrial compartment. 

In fact, the volume of VECTOBAC 12AS to add to the river is calculated taking into account the targeted concentration in the river, the duration of the treatment and the flow rate of the river. The soil surface in the border the treated water is then exposed to VECTOBAC 12 AS through the drift. Reverse calculations on the volume VECTOBAC 12AS, allow to determine that acceptable risk are expected until an addition of 328L of product in the case of 1 application and until 57.5L per application in the case of 8 applications which correspond to a flow rate in the treated river of respectively 137 and 24 m3/s. However, river with higher flow rates need to be treated against balck flies. Nonetheless, as explained above (see 2.8.5.2.3), PNEDsoil is considered as really conservative and the resulting risk assessment as overestimated. Moreover, applications against black flies remain relatively scarce. Therefore if for health protection it becomes necessary to treate river with higher flow rates, then such applications could be allowed if they are associated with an assessment of effects arising from this use on natural terrestrial diversity, particularly on species closed to targeted species, as for instance other insects belonging to the dipterous sub-order of Nematocera, and species which are trophically related to targeted species.
2.8.5.3.4 Non-compartmental specific effects relevant to the food chain (secondary poisoning)

See 2.4.8.2.4

2.8.5.3.5 Conclusions 

For the intended uses against black flies, eight ground applications of VECTOBAC 12AS at, with an interval of at least 7 days between two applications, lead to acceptable risk for the aquatic compartment. However, as reliable data dealing with the acute toxicity are limited, this used should be associated with an assessment of effects on aquatic biodiversity. 
Acceptable risks are identified for the terrestrial compartment when the volume of VECTOBAC 12AS to add in the treated river remains below 328 L for a single application of below 57.5 L per application in the case of eight applications, which correspond to a flow rate of of respectively 137 and 24 m3/s. When rivers with higher flow rates need to be treated against balck flies, then applications should be associated with an assessment of effects arising from this use on natural terrestrial diversity, particularly on species closed to targeted species, as for instance other insects belonging to the dipterous sub-order of Nematocera, and species which are trophically related to targeted species.
At last, as no toxicity data are provided for sediment organisms which was accepted at the EU level for the inclusion of the substance and as contradictory results with some predator of targetted organisms are reported in the litterature, effects arising from long term and large scale use of the product on natural biological diversity should be assessed. Appropriate mitigation measures should be adapted in the case of potential identified risks.
2.8.5.4 Intended use 4: aerial application against black flies

2.8.5.4.1 Aquatic compartment (including water, sediment and STP)

It is assumed that exposure of the aquatic compartment in the case of aerial application is similar or lower than the exposure resulting from ground application. Therefore, referred to 2.8.5.3 for this risk characterisation.

2.8.5.4.2 Atmospheric compartment

See 2.4.8.2.2.

2.8.5.4.3 Terrestrial compartment (including soil and groundwater)

Table 32PEC/PNEC ratios for different exposure situations concerning the terrestrial application, considering one aerial application of VECTOBAC 12AS to river against black flies and a flow rate in the river of 0.2 m3/s

	Exposure scenario
	EED - PEC
	EED/PNED - PEC/PNEC
	Risks

	
	Water/local (PNEDsoil = 4.8 x107 CFU/kg 
PNECsoil = 8.0 x103 ITU/kg)

	Density 

	0.05 µL/L for 10 min or 0.5 µL/L for 1 min
	1 ground applications (Drift 100%)

EED = 4.72E+04 CFU/kg
	0.001
	Acceptable

	
	8 ground applications (Drift 100%)

EED = 3.29E+05 CFU/kg
	0.007
	Acceptable

	4.0 µL/L for 10 min or 40 µL/L for 1 min
	1 ground applications (Drift 100%)

EED = 3.78E+06 CFU/kg
	0.079
	Acceptable

	
	8 ground applications (Drift 100%)

EED = 2.64E+07CFU/kg
	0.549
	Acceptable

	Biopotency

	0.05 µL/L for 10 min or 0.5 µL/L for 1 min
	1 ground applications (Drift 100%)

PEC = 9.60 ITU/kg
	0.001
	Acceptable

	
	8 ground applications (Drift 100%)

PEC = 1.58E+01 ITU/kg
	0.002
	Acceptable

	4.0 µL/L for 10 min or 40 µL/L for 1 min
	1 ground applications (Drift 100%)

PEC = 7.68E+02 ITU/kg
	0.096
	Acceptable

	
	8 ground applications (Drift 100%)

PEC = 1.27E+03 ITU/kg
	0.158
	Acceptable


Whatever the dose considered, PEC/PNEC ratio are below 1 indicating acceptable risks for organisms of the terrestrial compartment. Calculations have been carried out taking into account an application in a river with a default flow rate of 0.2 m3/s which is considered to be slow and not a worst case as rivier with very higher flow rate could be treated against black flies. Reverse calculations on the volume VECTOBAC 12AS, allow to determine that acceptable risk are expected until an addition of 5L of product in the case of 1 application and until 0.86L per application in the case of 8 applications. It is however expected that, even if aerial applications against black flies should be considered as relatively scarce, they will nevertheless lead to use of higher volume of VECTOBAC 12AS. Therefore if for health protection it becomes necessary to proceed to aerial treatment of river against balck flies, then such applications should be associated with an assessment of effects arising from this use on natural terrestrial diversity, particularly on species closed to targeted species, as for instance other insects belonging to the dipterous sub-order of Nematocera, and species which are trophically related to targeted species.
2.8.5.4.4 Non-compartmental specific effects relevant to the food chain (secondary poisoning)

See 2.4.8.2.4

2.8.5.4.5 Conclusions 

For the intended uses against black flies, eight ground applications of VECTOBAC 12AS at, with an interval of at least 7 days between two applications, lead to acceptable risk for the aquatic compartment. However, as reliable data dealing with the acute toxicity are limited, this used should be associated with an assessment of effects on aquatic biodiversity. 
Acceptable risks are identified for the terrestrial compartment when the volume of VECTOBAC 12AS to add in the treated river remains below 5 L for a lonely application of below 0.86 L per application for eight applications. It is however expected that, aerial treatment against black flies should lead to applications of higher volume of VECTOBAC 12AS. Therefore, in this case, such applications should be associated with an assessment of effects arising from this use on natural terrestrial diversity, particularly on species closed to targeted species, as for instance other insects belonging to the dipterous sub-order of Nematocera, and species which are trophically related to targeted species.

At last, as no toxicity data are provided for sediment organisms which was accepted at the EU level for the inclusion of the substance and as contradictory results with some predator of targetted organisms are reported in the litterature, effects arising from long term and large scale use of the product on natural biological diversity should be assessed. Appropriate mitigation measures should be adapted in the case of potential identified risks.

Risk mitigation measures linked to risk for the environment
· For ground uses against mosquitoes, do not exceed 8 applications with an interval of at least 7 days between two applications. 

· Aerial application is only allowed when ground application is not feasible. 

· Aerial application is only allowed for areas larger than 0.5 ha. 

· The person responsible for the control shall ensure that the application equipment is suitable for the type of aircraft, calibrated properly and that wind drift is minimized at the application site, in order to ensure correct dosage and avoid exposure to soil. 

· The aircraft should be equipped with a professional GPS Guidance system enabling precise application of VectoBac 12AS where granted. 

· The labeling of the product should provide information to the user about the responsibility to follow any local requirements regarding consultation with relevant authority, before the use of VectoBac 12AS in a natural water habitat. 

·  When applying VectoBac 12AS to ecosystems of great value for biodiversity, i.e. Natura 2000 or nature reserve, specific permission is required. 

· The user shall keep records of all uses, including treated areas and concentrations used, for at least 10 years and upon request provide the information to authorities or research. 

Disposal considerations

· Dispose of unused product, its packaging and all other waste in accordance with local        regulations.

· Do not discharge unused product on the ground, into water courses, into pipes (sink, toilets…) nor down the drains.

Required information linked to risk assessment for environment.
· Effects arising from the use of the product on natural biological diversity including aquatic food webs should be reported by the authorization holder to Competent Authorities (CA) for the following cases

· repeated applications on large scale against mosquitoes

· applications against black flies

· Effects arising from the use of the product on natural biological diversity including terrestrial food webs should be reported by the authorization holder to Competent Authorities (CA). for the following cases

·  from 3 aerial applications on large scale against mosquitoes

·  ground applications against black flies when applied volume of VECTOBAC 12AS should be over 328L in the case of a lonely application, or over 57.5L per application in the case of 8 applications

· aerial applications against black flies

· Data dealing with the assessment of effect on biodiversity should be provided every 24 months 
2.9 Measures to protect man, animals and the environment

See Summary of Product Characteristics (SPC)

3 Proposal for decision

Here the decision for granting an authorisation or not should be presented and in any case justified. Also, if the authorisation is limited/restricted in some way the restrictions should be described and justified under this heading.

The “specific provisions” and “elements to be taken into account by Member States when authorising products” from the assessment report(s) of the active substance(s) shall be duly taken into consideration. New data/information rendering these provisions and recommendations obsolete shall be explicitly referenced
Conclusions of efficacy and risk assessment

Risk assessment for Physico-chemical properties

VECTOBAC 12AS is under the form of suspension concentrate (SC). It is not flammable, not auto-flammable at ambient temperature, not explosive and does not have oxidizing properties.

The product is stable 18 months at 18°C, 18 months at 15 °C and 12 months at 20 °C. Therefore the shelf life of the product is 18 months. The product VECTOBAC 12AS is compatible with HDPE. The product should be protected from the light.
Summary of efficacy assessment

The efficacy level of the product VECTOBAC 12AS (11.6 % w/w Bti AM 65-52) is satisfactory for the uses proposed in the annex 0b
Summary of risks characterisation of the product for human health

No unacceptable risk has been identified for professionals using VECTOBAC 12 AS with ground or aerial sprayers when appropriate PPE were worn.

For indirect exposure during ground application, the risk is considered acceptable for bystanders since they are excluded from treated areas. After aerial application, the risk for residents is considered low if a drift buffer zone of 50 m is respected.

For workers, the risk is considered acceptable if a working coverall and gloves are worn in case of re-entry after treatment on rice.

Summary of risks characterisation of the product for consumer

Based on the intended uses and the proposed restriction, the acute or chronic exposure to residues in food resulting from the intended uses is unlikely to cause a dietary risk to consumers. VECTOBAC 12 AS should not be applied in waters in irrigated crops, except in water surrounding rice for which a pre harvest interval of 1 month is required.
Summary of risks characterisation of the product for the environment
For the intended uses against mosquitoes, Eight ground or aerial application of VECTOBAC 12AS at 2.5L/ha with an interval of at least 7 days between two applications, lead to acceptable risk for the aquatic compartment, assuming a maximal biopotency of 1558 ITU/mg.

Nevertheless, as no toxicity data are provided for sediment organisms and as contradictory results with some predator of targetted organisms are reported in the litterature, effects arising from long term and large scale use of the product on natural biological diversity should be assessed. Appropriate mitigation measures should be adapted in the case of potential identified risks. 

Acceptable risks are also predicted for the soil compartment in the case of ground applications. However in the case of aerial applications, acceptable risks are only identified for 1 and 2 aerial applications and for the highest intended dose of 2.5 L/ha.  For higher number of applications, it appears difficult to refine the exposure assessment taking into account mitigation measures which could reduce the efficiency of the treatement against mosquitoes. Nevertheless, the PNED soil value is in the same order of magnitude that the density of Bacillus thuringiensis that occurs in soil and is moreover derived from studies showing no adverse effect at the highest tested concentrations. Therefore, in the case of more than 2 aerial applications on large scale, it appears more relevant to assess effect of these applications on natural biological diversity, particularly on species closed to targeted species, as for instance other insects belonging to the dipterous sub-order of Nematocera, and species which are trophically related to targeted species, including terrestrial organisms.
For the intended uses against black flies, eight ground or aerial applications of VECTOBAC 12AS at, with an interval of at least 7 days between two applications, lead to acceptable risk for the aquatic compartment. However, as reliable data dealing with the acute toxicity are limited, this used should be associated with an assessment of effects on aquatic biodiversity..  Acceptable risks are identified for the terrestrial compartment when the volume of VECTOBAC 12AS to add from the ground in the treated river remains below 328 L for a lonely application of below 57.5 L per application in the case of eight applications, which correspond to a flow rate of of respectively 137 and 24 m3/s. When rivers with higher flow rates need to be treated against balck flies, then applications should be associated with an assessment of effects arising from this use on natural terrestrial diversity, particularly on species closed to targeted species, as for instance other insects belonging to the dipterous sub-order of Nematocera, and species which are trophically related to targeted species. Aerial treatment of rivers should imply volumes of VECTOBAC 12AS leading to unacceptable risks for the terrestrial compartment. Therefore if such aerial applications are required for health protection they should be associated with an assessment of effects arising from this use on natural terrestrial diversity, particularly on species closed to targeted species, as for instance other insects belonging to the dipterous sub-order of Nematocera, and species which are trophically related to targeted species.
At last, as no toxicity data are provided for sediment organisms which was accepted at the EU level for the inclusion of the substance and as contradictory results with some predator of targetted organisms are reported in the litterature, effects arising from long term and large scale use of the product on natural biological diversity should be assessed. Appropriate mitigation measures should be adapted in the case of potential identified risks.

Risk mitigation measures and conditions of use
Risk mitigation measures linked to assessment of physico-chemical properties 

· Store away from light 

· Do not store more than 12 months at 20°C and not more than 18 months at 15°C.

Conditions of use linked to efficacy assessment
To ensure a satisfactory level of efficacy, the following recommendations have to be implemented:

· Always read the label or leaflet before use and respect follow all the instructions provided.

· Adopt integrated pest management methods such as the combination of chemical, physical control methods and other public health measures, taking into account local specificities (climatic conditions, target species, conditions of use, etc).
· Equipment used for treatments must be appropriate, properly maintained and calibrated.

· Take into account the life cycle and characteristics of target insects to adapt treatments. In particular, target the most susceptible stage of the pest, timing of applications and areas to be treated.

· Inform the authorisation holder if the treatment is ineffective.

Risk mitigation measures linked to risk assessment for human health

· Professionals must wear gloves, working coverall, goggles and respiratory mask (with P3 filter)

· VECTOBAC 12AS should not be used by professional workers affected by immunodeficiency, primary or secondary, or in treatment with immunosuppressive agents, which can significantly reduce the effectiveness of the immune system response.
· Non users are not permitted in area being treated.
· A drift buffer zone of 50 m should be respected after aerial application and when the product is applied with a vehicle mounted motorized spray equipment. Another mode of application (such as with a portable sprayer or watering can) should be used in areas closed to habitations.
· In case of re-entry after treatment on rice, it is recommended to workers to wear a working coverall and gloves.
· VECTOBAC 12 AS should not be applied in water surrounding crops, except in water surrounding rice for which a pre harvest interval of 1 month is required.
Risk mitigation measures linked to risk assessment for consumer

· not be applied in waters in irrigated crops, except in water surrounding rice for which a pre harvest interval of 1 month is required

Emergency (information provided in the product Safety Data Sheet)

· Not evaluated by Anses.

· Wear suitable protective clothing during handling the product. Avoid contact with skin, eyes and respiratory tract. During treatment, wear suitable protective clothing. Do not eat, drink or smoke during application and until your hands have been washed.

· Advice to doctor: symptomatic treatment is advised. 

Risk mitigation measures linked to risk assessment for environment

· For ground uses against mosquitoes, do not exceed 8 applications with an interval of at least 7 days between two applications. 

· Aerial application is only allowed when ground application is not feasible. 

· -Aerial application is only allowed for areas larger than 0.5 ha. 

· The person responsible for the control shall ensure that the application equipment is suitable for the type of aircraft, calibrated properly and that wind drift is minimized at the application site, in order to ensure correct dosage and avoid exposure to soil. 

· The aircraft should be equipped with a professional GPS Guidance system enabling precise application of VectoBac 12AS where granted. 

· The labeling of the product should provide information to the user about the responsibility to follow any local requirements regarding consultation with relevant authority, before the use of VectoBac 12AS in a natural water habitat. 

·  When applying VectoBac 12AS to ecosystems of great value for biodiversity, i.e. Natura 2000 or nature reserve, specific permission is required. 

· The user shall keep records of all uses, including treated areas and concentrations used, for at least 10 years and upon request provide the information to authorities or research. 

Disposal Environment

· Dispose of unused product, its packaging and all other waste in accordance with local        regulations.Do not discharge unused product on the ground, into water courses, into pipes (sink, toilets…) nor down the drains.

Information required post-authorisation 

Required information linked to assessment of physico-chemical properties and analytical methods
· A maximum biopotency of the product should be set and is required in post registration
· The determination of the biopotency, of Salmonella (in 25 g of the biocidal product), yeast and mould, Escherichia coli and staphylococcus aureus in five batches of the formulation Vectobac 12AS is required in post registration according to OECD 65. This determination should be performed with validated methods (at least positive controls and repeatability) or with international standard methods.
· The viscosity and surface tension of the formulation VECTOBAC 12AS are required in post registration.
· The tests of the dynamic viscosity and of the surface tension of the formulation should be provided is post registration.

· The spontaneity of dispersion should be performed at 0.5 % v/v and is required in post registration.

· For not tested claimed packaging (PE) in the stability tests (18 months at 15°C and 12 months at 20°C), a new test of stability in these packaging should be provided in post registration 
4 Appendices

Annex 0a: Practical use claimed by the applicant for VECTOBAC 12 AS

	Name of the product and type of formulation (gel, paste, spray, dust, powder, fumigation…)


	Target organisms   (common species and genus) and development stages (eggs, larvae, nymph, adults…)*
	User category (professional/non professional)*
	Application aim 
	Area of use (indoor, outdoor, and field of use )
	Method of application
	Application rate (expressed in g/m3, g/m2, ml/m2…)   

Maximum and minimum dosage  (if appropriate)
	Mode of action including time delay (kill, knockdown...)
	Time  delay of residual efficacy if  indirect or surface treatment (   hours,  days, weeks  and months)
	Time delay  for human , food and animals reentrance after treatment (if appropriate)
	Frequency and duration of application
	Dosage and applications requirements (exposure time, ventilation, temperature,)
	Package details :
Individual packaging (yes/no)**
	Primary packaging *** : type : bulk, individual wrapping…/ nature: bucket, bottle, sachet…/ material: paper, polyethylene…/ sizes
	Secondary packaging
	Accepted and authorized by the RMS (yes/no)

	NAME

Formulation: VECTOBAC 12 AS
	Larval stages L1-early L4 of house mosquitoes such as Culex spp. and Culistea spp.; Anopheles spp.; and floodwater mosquitoes Aedes spp. and Ochlerotatus spp.
	Professional
	Control of mosquitoes
	Outdoor: Relatively clear water in which mosquito larvae proliferate such as irrigation ditches; reservoirs, lakes, rivers, river flood plains, rice field, canals, marshland, ponds; catch basins, drainage and roadside ditches; all other natural or manmade aquatic sites or containers in which mosquito larvae are actively developing.
	Portable pump pressure sprayer;  Motorized portable blower Motorized portable blower
	0.250-1.50 litres/hectare in 0-500 l water/ha
	The larvae must ingest the product. The insecticidal activity occurs in the insect gut. Thereafter they will die, thus not developing into adult mosquitoes. 
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Immediately after the application; there are no concern with respect to safety to humans and animals
	1 application per generation of target species. Each time new larval populations are present. Up to max. 8 applications per season.
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Yes
	10, 50, 200 litre HDPE drums or 1000 L PE totes (intermediate bulk containers).
	Cardboard box for 2 x 10 litre
	

	
	Larval stages L1-early L4 of house mosquitoes such as Culex spp. and Culistea spp.; Anopheles spp.; and floodwater mosquitoes Aedes spp. and Ochlerotatus spp.
	Professional
	Control of mosquitoes
	Outdoor: Relatively clear water in which mosquito larvae proliferate such as irrigation ditches; reservoirs, lakes, rivers, river flood plains, rice field, canals, marshland, ponds; catch basins, drainage and roadside ditches; all other natural or manmade aquatic sites or containers in which mosquito larvae are actively developing.
	Aerial spray, with low drift flat fan nozzles or air inductor nozzles;  Droplet size is usually between 400-800 µm are considered coarse drops, which minimises drift
	0.250-1.50 litres/hectare in 0-500 l water/ha
	The larvae must ingest the product. The insecticidal activity occurs in the insect gut. Thereafter they will die, thus not developing into adult mosquitoes. 
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Immediately after the application; there are no concern with respect to safety to humans and animals
	1 application per generation of target species. Each time new larval populations are present. Up to max. 8 applications per season.
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Yes
	10, 50, 200 litre HDPE drums or 1000 L PE totes (intermediate bulk containers).
	Cardboard box for 2 x 10 litre
	

	
	Larval stages L1-early L4 of house mosquitoes such as Culex spp. and Culistea spp.; Anopheles spp.; and floodwater mosquitoes Aedes spp. and Ochlerotatus spp.
	Professional
	Control of mosquitoes
	Outdoor: Relatively clear water in which mosquito larvae proliferate such as irrigation ditches; reservoirs, lakes, rivers, river flood plains, rice field, canals, marshland, ponds; catch basins, drainage and roadside ditches; all other natural or manmade aquatic sites or containers in which mosquito larvae are actively developing.
	Vehicle mounted motorized spray equipment
	0.250-1.50 litres/hectare in 0-1000 l water/ha
	The larvae must ingest the product. The insecticidal activity occurs in the insect gut. Thereafter they will die, thus not developing into adult mosquitoes. 
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Immediately after the application; there are no concern with respect to safety to humans and animals
	1 application per generation of target species. Each time new larval populations are present. Up to max. 8 applications per season.
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Yes
	10, 50, 200 litre HDPE drums or 1000 L PE totes (intermediate bulk containers).
	Cardboard box for 2 x 10 litre
	

	
	Larval stages L1-early L4 low and high infestation homogeneous and heterogeneous population or were L4 larvae are predominant; Target mosquitoes house mosquitoes such as Culex spp. and Culistea spp.; Anopheles spp.; and floodwater mosquitoes Aedes spp. and Ochlerotatus spp.and Ochlerotatus spp.
	Professional
	Control of mosquitoes
	Outdoor:  Relatively dirty, polluted water, or containing high levels of organic matter in which mosquito larvae proliferate such as rice fields, river flood plains, wastewater; sewage effluent and lagoons, septic ditches; animal waste lagoons; All other natural or manmade aquatic sites or containers, whether  the water is clean or dirty, in which mosquito larvae are actively developing were a higher dose is required to get sufficient mortality: For example at low water temperatures, high larval density and predominance of late L4 stages.
	Portable pump pressure sprayer;  Motorized portable blower Motorized portable blower
	1.50 -2.50 litres/hectare in 0-500 l water/ha
	The larvae must ingest the product. The insecticidal activity occurs in the insect gut. Thereafter they will die, thus not developing into adult mosquitoes. 
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Immediately after the application; there are no concern with respect to safety to humans and animals
	1 application per generation of target species. Each time new larval populations are present. Up to max. 8 applications per season.
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Yes
	10, 50, 200 litre HDPE drums or 1000 L PE totes (intermediate bulk containers).
	Cardboard box for 2 x 10 litre
	

	
	Larval stages L1-early L4 low and high infestation homogeneous and heterogeneous population or were L4 larvae are predominant; Target mosquitoes house mosquitoes such as Culex spp. and Culistea spp.; Anopheles spp.; and floodwater mosquitoes Aedes spp. and Ochlerotatus spp.and Ochlerotatus spp.
	Professional
	Control of mosquitoes
	Outdoor:  Relatively dirty, polluted water, or containing high levels of organic matter in which mosquito larvae proliferate such as rice fields, river flood plains, wastewater; sewage effluent and lagoons, septic ditches; animal waste lagoons; All other natural or manmade aquatic sites or containers, whether  the water is clean or dirty, in which mosquito larvae are actively developing were a higher dose is required to get sufficient mortality: For example at low water temperatures, high larval density and predominance of late L4 stages
	Aerial spray, with low drift flat fan nozzles or air inductor nozzles;  Droplet size is usually between 400-800 µm are considered coarse drops, which minimises drift
	1.50 -2.50 litres/hectare in 0-500 l water/ha
	The larvae must ingest the product. The insecticidal activity occurs in the insect gut. Thereafter they will die, thus not developing into adult mosquitoes. 
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Immediately after the application; there are no concern with respect to safety to humans and animals
	1 application per generation of target species. Each time new larval populations are present. Up to max. 8 applications per season.
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Yes
	10, 50, 200 litre HDPE drums or 1000 L PE totes (intermediate bulk containers).
	Cardboard box for 2 x 10 litre
	

	
	Larval stages L1-early L4 low and high infestation homogeneous and heterogeneous population or were L4 larvae are predominant; Target mosquitoes house mosquitoes such as Culex spp. and Culistea spp.; Anopheles spp.; and floodwater mosquitoes Aedes spp. and Ochlerotatus spp.and Ochlerotatus spp.
	Professional
	Control of mosquitoes
	Outdoor:  Relatively dirty, polluted water, or containing high levels of organic matter in which mosquito larvae proliferate such as rice fields, river flood plains, wastewater; sewage effluent and lagoons, septic ditches; animal waste lagoons; All other natural or manmade aquatic sites or containers, whether  the water is clean or dirty, in which mosquito larvae are actively developing were a higher dose is required to get sufficient mortality: For example at low water temperatures, high larval density and predominance of late L4 stages
	Vehicle mounted motorized spray equipment
	1.50 -2.50 litres/hectare in 0-1000 l water/ha
	The larvae must ingest the product. The insecticidal activity occurs in the insect gut. Thereafter they will die, thus not developing into adult mosquitoes. 
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Immediately after the application; there are no concern with respect to safety to humans and animals
	1 application per generation of target species. Each time new larval populations are present. Up to max. 8 applications per season.
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Yes
	10, 50, 200 litre HDPE drums or 1000 L PE totes (intermediate bulk containers).
	Cardboard box for 2 x 10 litre
	

	
	Black fly larvae of the family Simulidae; From the first larval stage till the early part of the last larval stage. The later part of the last  larval stage are no longer eating and the product will not be effective
	Professional
	Control of black flies
	Outdoors:  Running water where black fly larvae are developing. Black fly larvae distribution is determined by the hydrodynamics of the river/stream system. The high rate is used when river/stream contain a high concentration of organic material, silt, planktonic algae, salts, dense aquatic vegetation cold water temperatures and/or where increased carry is desired in order to achieve operational efficiency.
	Portable pump sprayers,

handheld sprayers, watering cans. Recommended for application in smaller streams
	between 0.5 to 40.0 ppm for 1 minute application time,

(This is equivalent to 0.05 to 4.0 ppm over a 10 minute application time)  Mix with 0 – 30 litres of water per application
	The larvae must ingest the product. The insecticidal activity occurs in the insect gut. Thereafter they will die, thus not developing into adult mosquitoes. 
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Immediately after the application; there are no concern with respect to safety to humans and animals
	1 application per generation of target species. Each time new larval populations are present. Up to max. 8 applications per season.
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Yes
	10, 50, 200 litre HDPE drums or 1000 L PE totes (intermediate bulk containers).
	Cardboard box for 2 x 10 litre
	

	
	Black fly larvae of the family Simulidae; From the first larval stage till the early part of the last larval stage. The later part of the last  larval stage are no longer eating and the product will not be effective
	Professional
	Control of black flies
	Outdoors:  Running water where black fly larvae are developing. Black fly larvae distribution is determined by the hydrodynamics of the river/stream system. The high rate is used when river/stream contain a high concentration of organic material, silt, planktonic algae, salts, dense aquatic vegetation cold water temperatures and/or where increased carry is desired in order to achieve operational efficiency.
	Vehicle or vessel mounted motorized spray equipment.
	between 0,5 to 40,0 ppm for 1 minute application time,

(This is equivalent to 0,05 to 4,0 ppm over a 10 minute application time)  Mix with 0 – 1000 litres of water per application
	The larvae must ingest the product. The insecticidal activity occurs in the insect gut. Thereafter they will die, thus not developing into adult mosquitoes. 
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Immediately after the application; there are no concern with respect to safety to humans and animals
	1 application per generation of target species. Each time new larval populations are present. Up to max. 8 applications per season.
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Yes
	10, 50, 200 litre HDPE drums or 1000 L PE totes (intermediate bulk containers).
	Cardboard box for 2 x 10 litre
	

	
	Black fly larvae of the family Simulidae; From the first larval stage till the early part of the last larval stage. The later part of the last  larval stage are no longer eating and the product will not be effective
	Professional
	Control of black flies
	Outdoors:  Running water where black fly larvae are developing. Black fly larvae distribution is determined by the hydrodynamics of the river/stream system. The high rate is used when river/stream contain a high concentration of organic material, silt, planktonic algae, salts, dense aquatic vegetation cold water temperatures and/or where increased carry is desired in order to achieve operational efficiency.
	Aerial spray, mainly by helicopter with hose type application creating continuous high volume down flow
	between 0.5 to 40.0 ppm for 1 minute application time,

(This is equivalent to 0.05 to 4.0 ppm over a 10 minute application time)  Mix with 0 – 300 litres of water per application
	The larvae must ingest the product. The insecticidal activity occurs in the insect gut. Thereafter they will die, thus not developing into adult mosquitoes. 
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Immediately after the application; there are no concern with respect to safety to humans and animals
	1 application per generation of target species. Each time new larval populations are present. Up to max. 8 applications per season.
	The product is effective as soon as the target species ingest the insecticidal crystal protein.
	Yes
	10, 50, 200 litre HDPE drums or 1000 LPE totes (intermediate bulk containers).
	Cardboard box for 2 x 10 litre
	


 Annex 0b: Proposed uses for authorisation 
This table reflects the results of the risk assessment. In case of differences between the uses suggested by Anses to be authorised and the uses contained in the decision taken by the French ministry, only the original and signed decision has a legal value
	Target Organismes
	Rates and uses acceptable
	Method of application
	Recommandation

	Mosquito

genus Culex, Culiseta

genus Aedes (Ochlerotatus)

genus Anopheles

from 1st larval stage to earlier 4th stage
	Low infestation

0,25 – 1.5 L/ha

Hig infestation

1,5 – 2,5 L/ha

The product must be dispersed in water prior to application. The volume of water varies between 0 and 1000 L

The dose rates may be  depend on the population density and water quality. The lowest dose rates provide adequate control of 1st through early of 4th instar larvae. in cases of predominance of 4th instar larvae, high population densities, water containing high levels of organic matter, colder temperatrure, and / or significant water exchange, higher rates should be used to provide good control of mosquitoes.
	Terrestrial  and aerial application

VECTOBAC WG is applied by

· portable pump pressure sprayer, motorized portable blower equipment
· by airplane equipement.


	VECTOBAC WG is applied by professionnals  in larvae breeding sites
The maximum number of application is 8 with 7 days minimum interval between each application.

.


	
	Low infestation

0.25 – 1.5 L/ha

High infestation

1.5 – 2.5 L/ha

The product must be dispersed in water prior to application. The volume of water varies between 0 and 1000 L

The dose rates may be  depend on the population density and water quality. The lowest dose rates provide adequate control of 1st through early of 4th instar larvae. in cases of predominance of 4th instar larvae, high population densities, water containing high levels of organic matter, colder temperatrure, and / or significant water exchange, higher rates should be used to provide good control of mosquitoes.


	Terrestrial application

VECTOBAC WG is applied by vehicle mounted motorized sprayer equipment


	

	Blackflies (Simulium spp)

All larval stages


	0.5 – 40 ppm/min or 0.05 - 4 ppm / 10 min

The concentration of application in water is correlated to the features of each stream (flow speed, flow, turbidity, temperature, ...)

The product is applied undiluted or diluted in a volume of water varying between 0 and 300 L, according to the application equipment.
The higher rate is used when the river or stream contains a high concentration of organic material, silt, planktonic algae, salts, dense aquatic vegetation and / or where increased carry is desired in order to achieve efficiencies.


	Terrestrial  and aerial application

VECTOBAC 12AS is applied by aerial spray (helicopter) or portable pump sprayers, handheld sprayers, watering cans. Recommended for application in smaller streams, upstream of the larvae breeding sites to ensure larvae will be exposed to the product for a sufficient length of time. Ensure uniforme coverage of the target area buy applying across the river or stream from shore to shore.

	VECTOBAC WG is applied by professionnals in larvae breeding sites
The maximum number of application is 8 with 7 to 14 days interval betwwen application (1 application per generation)



	
	0.5 – 40 ppm/min or 0.05 - 4 ppm / 10 min

The concentration of application in water is correlated to the features of each stream (flow speed, flow, turbidity, temperature, ...)

The product is applied undiluted or diluted ina volume of water varying between 0 and 300 L, according to the application
The higher rate is used when the river or stream contains a high concentration of organic material, silt, planktonic algae, salts, dense aquatic vegetation and / or where increased carry is desired in order to achieve efficiencies.
	VECTOBAC 12AS is applied byterrestrial spray (helicopter) or vehicle,  upstream of the larvae breeding sites to ensure larvae will be exposed to the product for a sufficient length of time. Ensure uniforme coverage of the target area buy applying across the river or stream from shore to shore.

-  aerial spray (helicopter)


	

	
	0.5 – 40 ppm/min or 0.05 - 4 ppm / 10 min

The concentration of application in water is correlated to the features of each stream (flow speed, flow, turbidity, temperature, ...)

The product is applied undiluted or diluted ina volume of water varying between 0 and 1000 L, according to the application
The higher rate is used when the river or stream contains a high concentration of organic material, silt, planktonic algae, salts, dense aquatic vegetation and / or where increased carry is desired in order to achieve efficiencies.
	The product is applied by terrestrial spray vessel mounted motorized spray equipment.

	


Annex 1: Summary of product characteristics

See separated file.

Annex 2: List of studies reviewed

List of new data submitted in support of the evaluation of the biocidal product

	Section No / Reference No
	Author(s)
	Year
	Title.
Source (where different from company)
Company, Report No.
GLP (where relevant) / (Un)Published
	Data Protection Claimed
(Yes/No)
	Owner
	Letter of acces
	Essential for the evaluation

	Section 1
	
	Yes
	No

	No study reports submitted – See Confidential Section
	
	
	

	Section 2
	
	
	

	IIIB, 2.1/01
	Comb, A.L.
	2012
	AB6193 (VECTOBAC 12AS) two year storage stability. Huntingdon Life Sciences Ltd., report no. ZAB0109.
GLP, unpublished.
	Y
	Valent Biosciences
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	IIIB, 2.2.1/01
	Comb, A.L.
	2012
	AB6193 (VECTOBAC 12AS) two year storage stability. Huntingdon Life Sciences Ltd., report no. ZAB0109.
GLP, unpublished.

See: IIIB, 2.1/01
	Y
	Valent Biosciences
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	IIIB, 2.3/01
Confidential
	Curl, M.G.
	2013a
	Expert statement on the explosive properties of ‘VECTOBAC’ 12AS Biological Larvicide aqueous suspension formulated preparation. TSGE report no. 22-001-17B VECTOBAC 12AS EXP.
Non-GLP, unpublished 
	Y
	Valent Biosciences
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	IIIB 6.3.2-23
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	Sep-10
	Efficacy evaluation of VECTOBAC® 12 AS formulation based on the Bacillus thuringiensis var. israelensis Strain AM65-52, for the control of Simulium ornatum species group blackfly larvae (Diptera Simulidae) in the 

Nemža river in Lithuania.

2010HKOTT011-1

GEP No

Unpublished
	Yes
	VBC
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	IIIB 6.3.2-24
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	Efficacy evaluation of the Bacillus thuringiensis var. israelensis Strain AM65-52 based VECTOBAC® 12 AS formulation, for the control of black fly larvae (Diptera Simulidae) in the Rudamina river, Lithuania.
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GEP No

Unpublished
	Yes
	VBC
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	IIIB 6.3.2-25
	Maini, Radeghieri, Santi
	Jun-11
	Evaluate the efficacy of the Bacillus thuringiensis var. israelensis Strain AM65-52 based VECTOBAC® 12 AS formulation, for the control of black fly larvae, Simulium spp. larvae (Diptera Simulidae) in Northern Italy, June 2011.

2011HKOTT010-1

GEP No

Unpublished
	Yes
	VBC
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Annex 3: Analytical methods residues – active substance 
Bacillus thuringiensis israelensis serotype H-14 strain AM65-52

Date: 23.12.2014
Matrix, action levels, relevant residue and reference

	matrix
	limit
	relevant residue
	reference or comment

	plant products
	Not relevant
	Not relevant
	Not relevant

	food of animal origin 
	Not relevant
	Not relevant
	Not relevant

	soil
	Not relevant
	Not relevant
	Not relevant

	drinking water
	Not relevant
	Not relevant
	Not relevant

	surface water
	Not relevant
	Not relevant
	Not relevant

	air
	Not relevant
	Not relevant
	Not relevant

	body fluids / tissues
	Not relevant
	Not relevant
	Not relevant


Methods suitable for the determination of residues (monitoring methods)

Not relevant, as no MRL were set in in plants, food of animal origin, body fluids, soil, water and air.

	reference
	matrix
	LOQ
(µg/l)
	principle
	comment
	owner

	
	
	
	
	
	


Methods for air 

	reference
	LOQ (µg/m3)
	principle
	comment
	owner

	
	
	
	
	


Methods for body fluids/tissue

	reference
	matrix
	LOQ (mg/kg)
	principle
	comment
	owner

	
	
	
	
	
	


Annex 4 : Toxicology and metabolism –active substance

<Bacillus thuringiensis israelensis AM65-52 >

Threshold Limits and other Values for Human Health Risk Assessment 

Date: 23.12.2014

	Summary 

	
	Value
	Study
	SF

	AEL long-term
	Not relevant

Not relevant

Not relevant

Not relevant

Not relevant


	
	

	AEL medium-term
	
	
	

	AEL acute

ADI

ARfD 
	
	
	

	


	Inhalative absorption           
	Not relevant

	Oral absorption
	Not relevant

	Dermal absorption
	Not relevant


	Classification 

	with regard to toxicological data
(according to the criteria in Dir. 67/548/EEC)
	Not relevant



	with regard to toxicological data
(according to the criteria in Reg. 1272/2008)
	Not relevant





Annex 5 : Toxicology – biocidal product

<VECTOBAC 12 AS>

Date: 23.12.2014 

	General information

	Formulation Type
	Soluble concentrate

	Active substance(s) (incl. content)
	Bti AM 65-52 (11.61%)

	Category
	PT 18


	Acute toxicity, irritancy and skin sensitisation of the preparation (Annex IIIB, point 6.1, 6.2, 6.3)

	Rat LD50 oral (OECD 401)
	> 5000 mg/kg bw
	
	
	

	Rat LD50 dermal (OECD 402)
	> 5000 mg/kg bw
	
	
	

	Rat LC50 inhalation (OECD 403)
	> 5.34 mg/L
	
	
	

	Skin irritation (EPA FIFRA 81-5)
	Not skin irritant
	
	
	

	Eye irritation (OECD 405)
	Not eye irritant
	
	
	

	Skin sensitisation (Buehler)
	Skin sensitizer (study not acceptable)
	
	
	


	Additional toxicological information (e.g. Annex IIIB, point 6.5, 6.7)

	Short-term toxicity studies
	None
	
	
	

	Toxicological data on active substance(s)
(not tested with the preparation)
	None
	
	
	

	
	
	
	
	

	Toxicological data on non-active substance(s)
(not tested with the preparation)
	None
	
	
	

	
	
	
	
	

	Further toxicological information
	None


	Classification and labelling proposed for the preparation with regard to toxicological properties (Annex IIIB, point 9)

	Directive 1999/45/EC


	None

	Regulation 1272/2008/EC


	None



Annex 6 : Safety for professional operators

<VECTOBAC 12 AS>

Date: 29.12.2014

Exposure assessment

	Exposure scenarios for intended uses (Annex IIIB, point 6.6 ) 


No models are currently available to estimate professional exposure from the application of micro-organisms. In this context, the exposure has been qualitatively estimated.

The product is intended to be applied by ground (portable pump pressure sprayer, motorized portable blower, vehicle mounted mototrized spray equipment, watering can) or aerial sprays (mainly by helicopter with hose type application; low drift flat fan nozzles or air inductor nozzles).

The typical routes of exposure are from dermal absorption, inhalation and ingestion. The potential for exposure from dermal absorption does not need to be considered because Bti is not supposed to penetrate intact skin. The potential routes of exposure are therefore from inhalation or ingestion. Ingestion can only occur as secondary to inhalation and is thus considered negligible. Inhalation exposure can occur during mixing and loading and during spraying. In case of enclosed vehicle or aircraft cabs, the exposure during application is considered negligible.

Due to the potential of all micro-organisms being potential sensitizers, suitable protective clothing and equipment must be considered: protective gloves, working coverall, goggles and respiratoy mask (with P3 filter) during all phases with potential exposures.

Overall, it is concluded that under normal conditions of use and when the label recommendations quoted above are well followed, the risk for professionals is low.  However, VECTOBAC 12AS should not be used by professional workers affected by immunodeficiency, primary or secondary, or in treatment with immunosuppressive agents, which can significantly reduce the effectiveness of the immune system response.

Annex 7 : Safety for non-professional operators and the general public
<VECTOBAC 12 AS>
Date:29.12.2014 

	General information

	Formulation Type
	Soluble concentrate

	Active substance(s) (incl. content)
	Bti (11.61%)

	Category
	PT18

	
	


	<Bti AM 65-52>


	Data base for exposure estimation

	according to
	Appendix: Toxicology and metabolism – active substance/CAR


	Exposure scenarios for intended uses (Annex IIIB, point 6.6 ) 

	Primary exposure
	Not relevant

	Secondary exposure, acute
	Bystander and resident exposure (inhalation and oral) ; worker exposure (dermal)

	Secondary exposure, chronic
	Not relevant


Conclusion: 

Exposure of non-professionals is not relevant.

Indirect exposure

Ground spray application could lead to an exposure to the spray drift, if a bystander is walking next to a area being treated. Bystanders are excluded from treated areas to ensure only protected professionals can possibly be exposed to VECTOBAC 12AS. The risk is thus considered minimal.

In order to reduce exposure of residents and to be consistent with a French order applying to aerial spray of phytopharmaceutical products, a drift buffer zone of 50 m should be respected for VECTOBAC 12 AS as biocidal product applied with an aerial equipment. This is also considered applicable when VECTOBAC 12 AS is applied with a vehicle mounted motorized spray equipment taking into account the expected high spray drift. Therefore, another mode of application should be envisaged for the treatment of areas closed to habitations.

Finally, in case of re-entry after treatment on rice, it is recommended to workers to wear a coverall and gloves. In this context, the risk is considered low.

Annex 8 : Residue behaviour

Bacillus thuringiensis israelensis strain AM65-52

Date: 22.01.2015 

Intended Use (critical application)

Active substance(s): Bacillus thuringiensis israelensis strain AM65-52 (123 g/L)

Formulation of biocidal product: Aqueous suspension concentrate

Place of treatment: outdoor, ground or aerial application as a coarse surface spray on marshland and casual waters 

Control of black fly larvae in water habitats

Bti AM65-52 is a larvicide and the timing of application will depend on the level of larvae infestation and growth stage. The product should be applied during the first to the 4th larval instar with 0.25-2.5 l/ha with intervals of 7 days, up to 8 applications per season 

The product is to be used for control of mosquito and black fly larvae in water habitats (i.e. Irrigation ditches, reservoirs, lakes, rivers, flood plains, rice fields, canals, marshland, ponds, catch basins, drainage and roadside ditches, waters in irrigated crops, waste water, sewage effluent/lagoons, septic ditches, animal waste lagoons, natural/manmade containers). The intended use descriptions of the Bti AM65-52-containing biocidal products for which authorisation is sought indicate that these uses are not relevant in terms of residues in food and feed, except for 2 uses (in rice fields and water in irrigated crops).

The intended use descriptions of the Bti AM65-52-containing biocidal products for which authorisation is sought indicate that these uses could lead to an exposure via food consumption. As aerial applications are also intended in water surrounding rice crops, surfaces where food crops are implanted could be contaminated (ie private vegetable garden).
Bacillus thuringiensis has recently been discussed at EU level from the plant protection products point of view. In an EFSA opinion on Bacillus cereus from 2005, it was stated that 103 CFU/g of food could cause food poisoning incidents. In EFSA’s conclusion (EFSA Journal 2012;10(2):2540), a data gap for strain specific residue trials measuring the residues at harvest but also at the point of consumption has been identified. Because standard methods for detection and enumeration of B. cereus applied in foodstuff control do not distinguish B. Cereus sensus stricto from other Bacillaceae such as B. thuringiensis and Bacillus weihenstephanensis a general threshold of 105 cfu/g fresh weight is applied in France and some other European countries by food control agencies, irrespective of the food contains pathogenic or non pathogenic B. cereus sensu lato strain. 
In 2013 ANSES published an opinion on risk related to application of Bacillus thuringiensis as insecticide (ANSES, Saisine n°2013-SA-0039) and concluded that for re-registration of products based on Bacillus thuringiensis the following data have to be submitted for each strain: 

-specific identification method, 

-data on the toxicological potential,

-specific residue data

A request has been made to the applicant to fulfill this data gap.

The following argumentation has been submitted by the applicant:

”Use of VECTOBAC 12AS is requested in water surrounding rice (paddies). It should be remembered the rice paddies contain stagnant water that is an important area for proliferation of mosquito larvae and contains numerous other contaminants. However, other points of consideration is that VECTOBAC 12AS will only be sprayed on the water when the rice plants are small, as if the vegetation is high this formulation would not be appropriate for application as the spray would partially be intercepted by the vegetation thus not reaching the targeted mosquito larvae in the water. Once the vegetation becomes more dense applications are usually made with granular formulations that can penetrate the vegetation. Notwithstanding the information above it should also be remembered that mosquitoes proliferate in water and towards the end of the rice growing period the fields are dried approximately 4 weeks before the grain harvest. Rice grains are also covered by a husk that is removed prior to consumption”.

Bti AM65-52 is a Gram positive, spore forming rod-shaped bacterium that produces a crystalline protein inclusion which is toxic to larvae of some dipteran insects upon ingestion.  No studies of residues of Bacillus thuringiensis subst israelensis after aerial application with the formulation VECTOBAC AS have been submitted. However, open literature is available. From this literature data it can be shown that both the components spores and crystal proteins are rapidly degraded under UV exposure. Therefore as Bt products are applied to water habitats that are exposed to the sun, the degradation of both viable and non viable residues occurs rapidly and levels of Bt strains introduced by applications decrease rapidly. It was also observed that no multiplication occurs on leaves.

VECTOBAC 12AS will only be used in rice fields when water is present therefore not at harvest when no water is present. Moreover, rice grains are covered by a husk that is removed prior to consumption. RMS is therefore of the opinion that even if the product applied aerially in water surrounding rice crops can reach food crops located nearby, risk of oral exposure to residues after application via residues of Btk on food crops is considered to be negligible. Therefore, the use of VECTOBAC 12 AS in water surrounding rice, with a pre harvest interval of 1 month is acceptable.

However, no data nor justification have been given for waters in irrigated crops excepting rice. As indirect exposure via food cannot be excluded in those cases and without further information, the application of VECTOBAC 12 AS in waters in irrigated crops is not supported.

Annex 9: Efficacy of the active substance from its use in the biocidal product (*) 

Essays on mosquitoes
	Test substance
	Test organisms
	Test system / Concentrations applied / exposure time
	Test conditions
	Test results: effects, mode of action, resistance
	Reference
	Reliability

	VECTOBAC 12AS
	Culex and Ochlerotatus
	A field trial was conducted using three application rates of VECTOBAC 12AS.  The treatments were applied to rice field ditches in Italy using a knapsack sprayer at rates of 0, 600, 1200 and 2400 ITU as/ha which was equivalent to 0, 0.5, 1 and 2 l/ha.  Effects on natural populations of Culex & Ochlerotatus spp. larvae were observed 22 hours after application.  An untreated control was used for comparison.
	Not specified
	The report was incomplete: absence of materiel and methods. The table of result was not clear concerning the larval stage for the two genus tested.
	IIIB.5.10.2-01
	3

	VECTOBAC 12AS
	Aedes detritus
	A laboratory study was conducted to determine the influence of temperature of the water between 2 and 17 °C on the sensitivity of Aedes detritus larvae to VECTOBAC 12AS. The tests were conducted according to the method recommended by WHO to determine the LC 50/95. The larvae were at the end of L3 to early L4 were taken from the field and maintained in the natural water for 24 hours before each test at the chosen temperature. These tests were also conducted in the natural water in a climatic chamber at a constant temperature. The results were recorded after contact of 48 hours.


	Temperature of water between 2°C and 17°C
	The VECTOBAC 12AS showed an LC95 at the rates of 3.25 and 4.25 L/ha at temperature of 5 and 8°C respectively after 48 hours of application.


	IIIB.5.10.2-02
	2

	VECTOBAC 12AS
	Aedes detritus
	Field trial was conducted at the rate 3 L/ha of VECTOBAC 12AS micronised by ULV on a population of Aedes detritus larvae (stages L2/L3).

	Temperature of water 8°C 

Vegetation cover (%) 20 – 60%%

Depth of wter (cm) 10 - 35
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 2 and 4L/ha at temperature of 7 °C after 7 days of application.
	IIIB.5.10.2-02
	2

	VECTOBAC 12AS
	Aedes caspius
	A field trial was conducted using two rates of VECTOBAC 12AS.  The test material was aerially applied to salt marshes in Spain at rates of 0.50 and 1.0 kg/ha.  Effects on a mixed age population of A. caspius larvae, but principally L3 were observed 24 and 48 hours after application.  


	Water pH 7-8. Water temperature Min 17ºC – Max 36ºC; Water conductivity 41,6 – 65,6; Measure of vegetation and water depth
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rate of 2.5 L/ha after 24h of application.


	IIIB.5.10.2-03
	2

	VECTOBAC 12AS
	Anopheles sp

Culex sp

Aedes sp
	A field trial was conducted with VECTOBAC 12AS at an application rate of 240 g a.i./ha.  The treatments were applied to a rice field using a knapsack sprayer. 15 live L2 larvae of Culex sp. and Aedes sp., and 10 larvae of Anopheles sp., were collected from untreated fields in the area. 
	Not reported
	Based on the value reported in this document (> 83 %), the efficacy is not approved because the pass criteria of TNsG TP 18 (% mortality of larvae > 90 % in field or semi-field trial for larvicidal products) is not fulfilled.
	IIIB.5.10.2-04
	3

	VECTOBAC 12AS
	Aedes Caspius
	A field trial was conducted using one rate of VECTOBAC 12AS.  The test materials were applied to a tidal swamp area in Spain using a knapsack sprayer at rate of 2500 g/ha.  Effects on a natural population of A. caspius larvae were observed 24 and 48 hours after application.  

	Water temperature range between 22 and 38.5 °C
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rate of 2500 ml/ha after 24h of application.


	IIIB.5.10.2-05
	2

	VECTOBAC 12AS
	Culex pipiens
	A field trial was conducted using 3 rates of VECTOBAC 12AS. The test material was applied to an irrigation ditch area in Poland using a hand operated compression sprayer at rates of 500, 1000 and 2000 ml/ha. Effects on the natural population of Culex pipiens larvae were observed for 14 days after application. 

	Average 154 rainy days with average annual precipitation of 600 mm
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 500, 1000 ml/L after 2 days and  at 2500 ml/ha after 4 days of application.
	IIIB.5.10.2-06
	2

	VECTOBAC 12AS
	Aedes caspius
	A field trial was conducted using one rate of VECTOBAC 12AS. The method of application was spraying with manual backpack of diaphragm. Vecto Bac 12AS was diluted in tap water so that its rate of application were 400 l/hectare to get a homogeneous share in small surfaces.


	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rate of 2.5 L/ha after 24h of application.

	IIIB.5.10.2-07
	2

	VECTOBAC 12AS
	Aedes caspius

Culex sp

Anopheles sp
	A field trial was conducted using four rates of VECTOBAC 12AS. The product was applied to rice fields via an aerial application. Samples were collected prior to treatment and 24 hours after treatment by taking 5 dips every 2 meters across a transect of the field at a right angle to spraying. The larvae were assessed for mortality.

	Water temperature during the day: 28 – 32°C
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 0.5, 0.61, 1 and 1.2 L/ha.
	IIIB.5.10.2-08
	2

	VECTOBAC 12AS
	Anopheles spp
	A field trial was conducted using three application rates of VECTOBAC 12AS.  The treatments were applied to a rice field using a Matabi Super Green 12 L sprayer at rates of 1.0, 1.5 and 2 L/ha.  Effects on a natural population of Anopheles spp larvae were observed 24 hours after application.  

	Not specified
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 1, 1.5 and 2 L/ha after 24h of treatment.
	IIIB.5.10.2-09
	2

	VECTOBAC 12AS
	Culex spp
	A field trial was conducted using VECTOBAC 12 AS. Test material was applied to 13 different plots. At rates of 1, 1.5 and 2 L/ha. Effects on large and small Culex sp larvae Larvae were observed 24 hours post treatment.


	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 1, 1.5 and 2 L/ha after 24h of treatment.
	IIIB.5.10.2-10
	2

	VECTOBAC 12AS
	Aedes spp
	A field trial was conducted using VECTOBAC 12 AS. Test material was applied to 9 different pools. At rates of 0.3, 0.6 and 1.2 L/ha. Effects on large and small Aedes sp was monitored. Larvae were observed 24, 48, 72, 96, 120, 144 and 168 hours post treatment.


	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 0.3 L/ha after 120h, 0.6 L/ha after 96h and 1.2 L/ha after 24h of treatment.


	IIIB.5.10.2-11
	2

	VECTOBAC 12AS
	Aedes caspius
	A field trial was conducted using VECTOBAC 12AS.  The test material was applied by tractor mounted sprayer to flooded rice fields at three rates 0.3, 0.6 and 1.2 L/ha. Mortality observations were made up to 72 hours post application.    


	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 0.3, 0.6 and 1.2 L/ha after 24h of treatment
	IIIB.5.10.2-12
	2

	VECTOBAC 12AS
	Culex spp
	A field trial was conducted using VECTOBAC 12AS.  The test material was applied by tractor mounted sprayer to flooded rice fields at three rates 0.3, 0.6 and 1.2 L/ha. Mortality observations were made up to 72 hours post application.    

	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 0.3 L/ha after 48h, 0.6 and 1.2 L/ha after 24h of treatment.


	IIIB.5.10.2-13
	2

	VECTOBAC 12AS
	Anopheles maculipennis s.l
	A field trial was conducted using three application rates of VECTOBAC 12AS.  The treatments were applied to a ditch using a pump sprayer at rates of 0.5, 1.0 and 1.5 L/ha.  Effects on a natural population of Anopheles maculipennis s.l. larvae were observed 12 hours after application.  

	Not specified

	The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 0.5, 1 and 1.5 L/ha after 12h of treatment.
	IIIB.5.10.2-14
	2

	VECTOBAC 12AS
	Aedes caspius
	Mosquitoes larvae at L1 collected from the field were maintained in water at temperature of 25°C and oxygen levels monitored. Test substance put into beakers to which mosquito larvae at different larval stages were applied.  Mortality observed 24 hours after application
	Temperature 25°C


	This study is considered as a supporting data but we can’t use it to assess the doses claimed in the dossier.
	IIIB.5.10.2-25
	3

	VECTOBAC12AS
	Aedes  caspius
	A field trial was conducted using one trial of VECTOBAC 12AS.  The test material was aerially applied using an airplane equipped with boom and nozzle system at rates of 750 and 1.0 kg/ha for VECTOBAC WG and 1.7L/ha for VECTOBAC 12AS.  Effects on a mixed age population of A. caspius larvae were observed 24 and 48 hours after application.  


	Degree of infestation, vegetation, temperature of water and air, height of water were all measured.
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rates of 1.7 L/ha, 24h after treatment.
	IIIB.5.10.2-26
	2


Essays on black flies
	Test substance
	Test organisms
	Test system / Concentrations applied / exposure time
	Test conditions
	Test results: effects, mode of action, resistance
	Reference
	Reliability 

	VECTOBAC 12AS
	Simulium erythrocephalum
	A field trial was conducted using VECTOBAC 12AS.  The test material was aerially applied to two sites on the Danube river, Novi Sad, Serbia.  Field collected S. erythrocephalum larvae were exposed in-situ and then returned to the laboratory for counting 24 hours after application.  


	Air temperature was 29 and 25°C, pH was 8.6 and 8.0, oxygen content 10.7 and 7.6 mg/L for the first and second trials respectively.
	The VECTOBAC 12AS showed a mortality greater than 90 % at the rates concentration of 0.96 - 3.76 ppm
	IIIB.5.10.2-15
	2

	VECTOBAC 12AS
	Simulium spp
	A field trial was conducted using three application rates of VECTOBAC 12AS.  The treatments were applied to rivers in the Cinca river basin by manual pouring directly on the flow of water across the width of the river at concentrations of 10, 20 and 40 ppm / min. Effects on a natural population of Simulium larvae were observed 48 hours after application.  
	Not specified
	The VECTOBAC 12AS showed a mortality greater than 90 %:

At the concentration of 10 ppm in water per minute (river at low turbidity) up to 9.1 km from the  application point.

At the concentration of 20 ppm in water per minute up to 12.9 km (river at low turbidity) from the application point.

At the concentration of 40 ppm in water per minute up to 5.4 km from the application point (river at high turbidity).


	IIIB.5.10.2-16
	2

	VECTOBAC 12AS
	Simulium spp
	A field trial was conducted using three application rates of VECTOBAC 12AS.  The treatments were applied to rivers in the Cinca river basin by manual pouring directly on the flow of water across the width of the river at concentrations of 20 and 40 ppm / min. Effects on a natural population of Simulium larvae were observed 48 hours after application.  
	Not specified
	The VECTOBAC 12AS showed a mortality greater than 90 %:

At the concentration of 20 ppm in water per minute up to 4.2 km (river at high turbidity) from the application point.

At the concentration of 40 ppm in water per minute up to 1.5 km from the application point (river at high turbidity).


	IIIB.5.10.2-17
	2

	VECTOBAC 12AS
	Simulium spp
	The product VECTOBAC 12AS was sprayed from rivers banks using 5 liters knap sack sprayer at the application rate of 2.5 ppm/min. Larvae were collected at certain distances downstream the place of application. At every sampling place, larvae were collected from 6 different points. Dead and alive larvae were counted 24 hours post treatment.
	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 2.5 ppm in water per minute.
	IIIB.5.10.2-18
	2

	VECTOBAC 12AS
	Simulium spp
	The product VECTOBAC 12AS was sprayed from rivers banks using 5 litres knap sack sprayers at the application rate of 5 and 15 ppm/min. Larvae were collected at certain distances downstream the place of application. At every sampling place larvae were collected from 6 different points. Dead and alive larvae were counted 24 hours post treatment.

	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 5 and 15 ppm in water per minute.


	IIIB.5.10.2-19
	2

	VECTOBAC 12AS
	Simulium spp
	A field trial was conducted using VECTOBAC 12 AS. Test material was applied to test site using a hand pump sprayer at a rate of 5 ppm and 10 ppm/min. Effects on mixed population of Simulium spp. Larvae were observed 36 hours post treatment.

	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 5 ppm in water per minute up to 800 m from the application point and at 10 ppm in water per minute up to 2000 m from the application point, 36h after treatment.


	IIIB.5.10.2-20
	2

	VECTOBAC 12AS
	Simulium spp
	A field trial was conducted using VECTOBAC 12 AS. Test material was applied to test site using a hand pump sprayer at a rate of 5 ppm and 10 ppm/min. Effects on mixed population of Simulium spp. Larvae were observed 36 hours post treatment. 

	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 10 ppm in water per minute up to 600 m from the application point and 5 ppm per minute up to 1070 m from the application point, 36 h after treatment.


	IIIB.5.10.2-21
	2

	VECTOBAC 12AS
	Simulium ornatum
	A field trial was conducted using VECTOBAC 12 AS. Test material was applied using a hand pump sprayer during 3 minutes to test site at a rate of 10 ppm/ min . Effects on Simulium ornatum Larvae were observed 30 hours and 3 days post treatment.


	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 1 ppm in water per minute up to 1.04 km from th application point , 3 days after the treatment.


	IIIB.5.10.2-22
	2

	VECTOBAC 12AS
	Simulium spp
	A field trial was conducted using VECTOBAC12 AS. Test material was applied using a hand pump sprayer to 3 different sites at rates of 5, 2.5 and 10 ppm/min for application times of respectively 5.4, 2.4 and 5 minutes. Effects on mixed population of Simulium spp larvae were observed 16 - 24 hours and 2-3 days post treatment.

	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 5 ppm in water per minute up to 1.4 km from the application rate, 2.5 ppm in water per minute up to 0.7 km from the application point and 10 ppm in water per minute up to 2.3 km from the application rate, 2 or 3 days after the treatment.
	IIIB.5.10.2-23
	2

	VECTOBAC 12AS
	Simulium spp
	A field trial was conducted using VECTOBAC 12 AS. Test material was applied to 3 different streams at a single point using nap sack sprayers at rates of 40, 10, and 5 ppm/min respectively, during 10 minutes. Effects on mixed population of Simulium spp larvae were observed 24 hours post treatment.

	Not reported
	The VECTOBAC 12AS showed a mortality greater than 90 % at the concentration of 40 ppm in water per minute up to 2900 m from the application point, 10 ppm in water per minute up to 1800 m from the application point and 5 ppm in water per minute up to 1800 m from the application point,  24h after the treatment.


	IIIB.5.10.2-24
	2


(*) fill in one table for each MG/PT and/or field of use envisage
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� Please insert additional columns as necessary


� Please insert additional columns as necessary


� Rautmann D., Streloke M., Winkler R., 1999. New basic drift values in the authorization procedure for plant protection products. Workshop on risk assessment and risk mitigation measures (WORMM), 27-29 September 1999.


� FOCUS (2011). "FOCUS Surface Water Scenarios in the EU Evaluation Process under 91/414/EEC". Report of the FOCUS Working Group on Surface Water Scenarios, EC Document Reference SANCO/4802/2001-rev.2. 245 pp.; 2001; updated version 2011.


� Technical Guidance Document in support of Commission Directive 93/67/EEC on Risk Assessment for new notified substances, Commission Regulation (EC) No 1488/94 on Risk Assessment for existing substances and Directive 98/8/EC of the European Parliament and of the Council concerning the placing of biocidal products on the market. EUR 20418 EN/2. Italy, April 2003.


� Rautmann D., Streloke M., Winkler R., 1999. New basic drift values in the authorization procedure for plant protection products. Workshop on risk assessment and risk mitigation measures (WORMM), 27-29 September 1999.


[1] FOCUS (2011). "FOCUS Surface Water Scenarios in the EU Evaluation Process under 91/414/EEC". Report of the FOCUS Working Group on Surface Water Scenarios, EC Document Reference SANCO/4802/2001-rev.2. 245 pp.; 2001; updated version 2011.





