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CHAPTER 1: INTRODUCTION 

1. Introduction 

 

This section will be added at a later date 
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CHAPTER 2: GENERAL REQUIREMENTS 

1. Annex II and III requirements 

These have now been removed from the Data Requirements Handbook. A full 
consolidated version of Directive 91/414 including the annexes II and III requirements 
is now available from the EC website; 

http://ec.europa.eu/food/plant/protection/evaluation/legal_en.htm 

 

 

http://ec.europa.eu/food/plant/protection/evaluation/legal_en.htm
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3. Guidance on GLP 

Guidance on good laboratory practice 

3.1. Introduction 

Good Laboratory Practice (GLP) is concerned with the organisational process and 
the conditions under which studies are planned, performed, monitored, recorded and 
reported. GLP ensures that the way the work is done is adequately standardised and 
of a sufficiently high quality to produce reliable results which can with confidence be 
compared with those of others carrying out the same work and applying the same 
general principles. 

Internationally accepted GLP guidelines, drawn up by the Organisation for Economic 
Co-operation and Development, provided a reference point for later EC legislation. 

3.2. Background 

The EC Directive 87/18/EEC required Member States to take all measures necessary 
to ensure that the data submitted to registration authorities in support of the 
notification or registration of certain classes of chemical were generated in 
accordance with GLP. The Directive applied to both active ingredients and formulated 
products and came into effect on 30 June 1988. The scope of this Directive was 
limited in terms of the types of studies to which GLP was to be applied. 

The 'Authorisations' Directive, 91/414/EEC, extended the scope of GLP, by requiring 
GLP compliance for all safety and efficacy studies whether conducted in the field or 
laboratory, and whether using formulated product or active ingredient. In the UK this 
Directive was implemented in the form of a phased introduction of GLP for different 
classes of studies. 

Directive 93/71/EEC amended the Authorisations Directive in respect of GLP by 
excluding the following groups of studies from its scope :  

ǒ Efficacy studies - however, note that an alternative quality control system 
was included in this Directive for efficacy studies. 

ǒ Bee studies and beneficial arthropod studies started before 31 December 
1999. 

3.3. Current Scope of GLP 

GLP applies to studies in the categories listed below submitted in support of an 
application for approval under COPR or to satisfy a requirement for new data arising 
out of a review of an active ingredient or co-formulant: 

ǒ Mammalian toxicity studies started after 30 June 1988 

ǒ Physicochemical studies and ecotoxicity studies started after 1 January 
1993.  

http://eur-lex.europa.eu/en/index.htm
http://ec.europa.eu/food/plant/protection/evaluation/legal_en.htm
http://ec.europa.eu/food/plant/protection/evaluation/legal_en.htm
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ǒ All other safety studies started after 1 January 1993. 

Further to the Authorisations Directive and the amending Directive which followed, 
GLP does not apply to the following categories of data: 

ǒ Efficacy studies (these are subject to an alternative quality control 
system) 

ǒ Bee studies and beneficial arthropod studies started before 31 December 
1999. 

Approval holders and interested parties will be informed of any further derogations to 
the Authorisations Directive when these are decided. 

3.4. GLP Requirements 

In the UK the Department of Health (DH) is responsible for administering the GLP 
Compliance Programme, inspecting facilities claiming GLP compliance and advising 
regulatory authorities such as CRD. In 1986 the DH published "Good Laboratory 
Practice - The United Kingdom Compliance Programme" see section 3.5, 
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Further Information GLP should follow the principles set out in this publication. When 
submitting reports, laboratories must certify that data have been generated in 
accordance with those principles. 

The final report should therefore include: 

ǒ A statement signed by the Study Director indicating acceptance of 
responsibility for the validity of the data and confirming that the study was 
conducted in accordance with the principles of GLP. 

ǒ A Quality Assurance statement, signed and dated, noting the dates of 
any reviews of the study and confirming that, so far as can reasonably be 
established, the methods described and results incorporated in the final 
report accurately reflect the raw data produced during the study. 

ǒ A statement indicating where all specimens, raw data and a copy of the 
final report are to be stored. 

ǒ Signed and dated reports of the principal scientists from each of the co-
operating disciplines involved in the study may be provided. 

Corrections or additions to the final report should be made in the form of an 
addendum approved and signed by the Study Director. This should state clearly 
which part of the final report is being modified and the reason for the modification. 
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3.5. Further Information 

The DH have published four booklets providing further guidance on GLP: 

The Application of GLP Principles to Computer Systems. 
(Advisory Leaflet No 1, 1989) 

The Application of GLP Principles to Field Studies. 
(Advisory Leaflet No 2, 1990) 

Good Laboratory Practice and the Role of Quality Assurance. 
(Advisory Leaflet No 3, 1991) 

Good Laboratory Practice and the Role of the Study Director. 
(Advisory Leaflet No 4, 1992) 

Contact address: 

GLP Monitoring Authority  
Market Towers 
1 Nine Elms Lane 
Vauxhall 
London SW8 5NQ 
Tel: 020 7273 0204  
Fax: 020 7273 0676   
 

Any studies submitted to the CRD (HSE) which are covered by paragraph 3.1 must 
have been carried out under GLP conditions and have the necessary Quality 
Assurance certificates attached. Studies without these certificates may not be 
accepted. Companies who are unclear about the precise requirements of particular 
studies should contact CRD. 
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CHAPTER 3: PHYSICAL AND CHEMICAL 
PROPERTIES 

PART A: INTRODUCTION 

The following chapter is intended to provide additional guidance to applicants on the 
requirements for the chemical and physical properties of active substances and 
preparations as described in directive 94/37, which amends 91/414. 

1. Declaration of toxicological, ecotoxicological, or 
environmental significant impurities. 

Nitrosamine content 

The total nitrosamine content of a pesticide formulation must not exceed 1 mg/kg of 

the active substance present. 

i) Consideration should first be given to whether the manufacture of the 
technical active substance is likely to lead to the formation of 
nitrosamines. For example, whether there are likely to be secondary 
amines present in conjunction with appropriate oxidising or nitrosating 
conditions, either directly, during stages of the manufacturing process, or 
indirectly, due to the presence or formation of impurities during that 
process. Details of this consideration must be submitted with details of 
the method of manufacture of the active substance. Where the technical 
material will not contain nitrosamines, this should be clearly stated. 

ii) If consideration of nitrosamine formation during manufacture of the 
technical active substance indicates the possible presence of 
nitrosamines, the technical material should be analysed using an 
appropriate method, for example using TEA (Thermal Energy Analyser) 
detection. Details of the method of analysis must be submitted. 
Representative batches of the technical active substance must be 
analysed (minimum of 5 batches). 

iii) If the results from (ii), above indicate total nitrosamine levels exceed 1 
mg/kg of the active substance, the following analytical and toxicological 
requirements must be addressed: 

Analytical requirements: 

a) Where the method of analysis is capable of analysing individual 
nitrosamines: 
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ǒ the identity and level of the nitrosamine compounds contributing to the 
total nitrosamine level. 

b) Where the analysis is based on a ótotal responseô method, e.g. High 
Performance Liquid Chromatography (HPLC) or Gas chromatography (GC) 
with TEA detection: 

ǒ identification of which and how many of the components of the total 
response are nitrosamines. 

ǒ attempt to identify any individual nitrosamine compound present above 
the level of 1 mg/kg of the active substance. 

Toxicological requirements: 

iv) A reasoned case primarily addressing the genotoxicity and 
carcinogenicity of the constituent nitrosamines. 

v) Data relating to any specific nitrosamines present in the proposed 
technical material, and/or 

vi) Toxicity data on batches of an active substance containing higher levels 
of the same nitrosamine(s) for which approval is being sought. 

Please contact the Applicant Enquiries section if you require any further advice on 

how to meet these requirements. 

 

The remainder of this section is currently under preparation 

 

PART B: GUIDELINES FOR THE GENERATION OF DATA 
ON THE PHYSICAL, CHEMICAL AND TECHNICAL 

PROPERTIES OF ACTIVE SUBSTANCES. 

The following document is available from the website of the European Commission 
Directorate General Health and Consumer Protection; 
(http://ec.europa.eu/food/plant/protection/resources/publications_en.htm#council). 

ǒ Technical Material and Preparations: 
Guidance for generating and reporting 
methods of analysis in support of pre- and 
post-registration data requirements for 
Annex II (part A, Section 4) and Annex III 
(part A, Section 5) of Directive 91/414. 

SANCO/3030/99 

 

mailto:applicant-enquiries@hse.gsi.gov.uk
http://ec.europa.eu/food/plant/protection/resources/publications_en.htm#council
http://ec.europa.eu/food/plant/protection/resources/publications_en.htm#council
http://ec.europa.eu/food/plant/protection/resources/publications_en.htm#council
http://ec.europa.eu/food/plant/protection/resources/publications_en.htm#council
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PART C: GUIDELINES FOR THE GENERATION OF DATA 
ON THE PHYSICAL, CHEMICAL AND TECHNICAL 

PROPERTIES OF PLANT PROTECTION PRODUCTS. 

1. Introduction 

The intention of this guidance document is to describe the chemical and physical 
data required to support the registration/authorisation of a preparation. These notes 
supplement the data requirements listed in Annex III of directive 91/414 as published 
in Directive 94/371 and in other sections of the Registration Handbooks. They replace 
the requirements described in the All Approval Holders letter of February 1993. 
These guidelines cover approvals under COPR (Control of Pesticide Regulations) 
and PPPR (Plant Protection Product Regulations). 

In preparing the requirements account has been taken of EC Directive 94/371, the 
various classification and labelling directives2, FAO guidelines5,6 (guidance on FAO 
specifications and copies of specifications are available from 
http://www.fao.org/agriculture/crops/core-themes/theme/pests/pm/jmps/ps/en/) and 
GCPF (formally GIFAP) guidelines3. Information on CIPAC can be obtained from 
http://www.cipac.org. This document covers the principal preparation types currently 
used. Where a preparation type has not been included in these requirements, then 
applicants are encouraged to discuss this with CRD at the earliest opportunity.  

In considering the chemical, physical and technical characteristics and shelf-life 
requirements for a preparation, the aim should be to show the preparation may be 
safely and efficaciously applied according to label instructions and that the 
preparation retains the active substance and physico-chemical characteristics on 
storage. 

The document is written to cover chemical pesticides and the data requirements 
listed in Annex IIIA. They are not intended for biological pesticides and guidance will 
be developed for these preparations.  

Biological pesticides will be considered on a case by case basis but the basis of the 
data required will be to show the preparation can be safely and efficaciously applied. 

These guidelines apply to all studies started after 1st October 1999. 

                                                 
1 Commission Directive 94/37/EC amending Council Directive 91/414/EEC OJ No L 194 , 29.7.1994 p 65 - 81 

2 Commission Directive 96/54/EC of 30 July 1996 adapting to technical progress for the twenty-second time 
Council Directive 67/548/EEC on the approximation of the laws, regulations and administrative provisions relating 
to the classification, packaging and labelling of dangerous substances, OJ No L248, 30.9.96, pp 1-230. 

3 GIFAP Monograph 17 - Guidelines for Specifying the Shelf Life of Plant Protection Products May 1993  

http://www.fao.org/agriculture/crops/core-themes/theme/pests/pm/jmps/ps/en/
http://www.cipac.org/
http://europa.eu.int/eur-lex/en/lif/dat/1994/en_394L0037.html
http://europa.eu.int/eur-lex/en/lif/dat/1996/en_396L0054.html
http://europa.eu.int/eur-lex/en/lif/dat/1967/en_367L0548.html
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2. Technical Requirements 

2.1. Preparation details 

Full details of the preparation composition must be submitted with each application. 
This must include active substance content (including tolerance limits as described in 
section 2.2) and formulants. This information will usually be submitted with the 
application form. 

The co-formulant details must include: 

i) Trade name, including alternatives if required (See note below) 

ii) Chemical name (IUPAC and CAS) 

iii) CAS number 

iv) ELINCS or EINECS number 

v) Structure, structural formula or chemical description 

vi) Function e.g. antifreeze, emulsifier etc 

note : where alternative trade names are listed, the components must be identical in 
chemical composition. Where the alternatives are not chemically identical then a 
reasoned scientific case must be submitted showing why the change will not 
adversely affect the physical or chemical properties of the preparation. 

The information submitted for each preparation component must be sufficient to 
chemically characterise that component, for example, for polyethoxylated 
components the information should include the degree of ethoxylation and the 
number of mole equivalents of ethylene oxide.  

This information may be submitted separately to CRD by a óthird partyô. Full guidance 
is given in the Application Form, Appendix A, section 3.4.2 ï Reference to other 
formulation details. 

Where a co-formulant is itself a mixture full details of the composition must be 
submitted.  

For granular preparations, details of the method of manufacture of the granules must 
be submitted e.g. whether the active substance is incorporated into the granule or 

sprayed on the surface of the granule.   

The preparation type must be declared in accordance with the GCPF (previously 
GIFAP) coding system4.  

                                                 
 note - the method of manufacture is required for granules because the active substance may be on the surface of 

the granule or incorporated throughout the granule. Therefore this can affect the significance of the dust content 
data. 

4 Catalogue of Pesticide Formulation Types and International Coding System. as published in 'Manual for the 
development and use of FAO Specifications for plant protection products' 5 th Edition FAO, Via delle Terme di 
Caracalla, Rome, ITALY 

http://www.pesticides.gov.uk/aa_registration.asp?id=24
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An example of the formulation composition is shown below: 

Chemical 
name 

CAS no. Chemical description Tradename Function Content 
g/l or g/kg 

Xanthan gum 11138-66-2 heteropolysaccharide 
molar mass 2-15 x 10

6
 
óRhodopol 23ô thickener  

Oxirane, 
methyl-, 
polymer with 
oxirane 

9003-11-6  
or  
106392-12-
5 

PO-EO block polymers, 
PO chain length ~74 
EO chain length ~ 52 
molar mass 9000 g/mol 

óPluronic PE 
10500ô 

dispersing 
agent 

 

 

2.2. Active substance content 

The declared (nominal) active substance content must be stated with tolerance limits. 
The content must be declared in terms of pure active substance, not technical 
material. This nominal target must be the declared label content. 

It is recognised that the active substance content will have a tolerance on content. 
The tolerances normally take into account only manufacturing, sampling and 
analytical variations and refer to the mean analytical result obtained, except where an 
overage is required. Positive deviations from the upper limits will be needed if the 
preparation is manufactured with an overage. However, where an overage is 
proposed this must be justified and evidence must be submitted that the breakdown 
of the active substance does not lead to hazardous products or adversely affect the 
safety or efficacy of the preparation. 

Where an FAO specification is available for an active substance in a preparation, the 
tolerance limits must meet those in the FAO specification. However where there is no 
appropriate FAO specification the following guideline tolerances as accepted by the 
FAO Group of Experts5, 6 are applicable: 

declared content g/kg or g/l at 

20 C 

tolerance 

up to 25  15% of the declared content for 
homogeneous preparations (liquid 
preparations e.g. EC, SC, SL) 

 25% of the declared content for non-
homogeneous preparations (solid 
preparations e.g. GR, WG ) 

above 25 up to 100  10% of the declared content 

above 100 up to 250  6% of the declared content 

above 250 up to 500  5% of the declared content 

above 500  25 g/kg or g/l of the declared content 

In each range the upper limit is included 

Where the proposed tolerance limits for an active substance are outside the above 
ranges then this must be fully justified.  

                                                 
5 Manual for the development and use of FAO Specifications for plant protection products 4th Edition FAO, Via 
delle Terme di Caracalla, Rome, ITALY 

6 Manual for the development and use of FAO Specifications for plant protection products 5th Edition FAO, Via 
delle Terme di Caracalla, Rome, ITALY 
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Where an active substance is present as an ester or a salt, the active substance 
content must be expressed as the amount of the ester or salt present (as the 
technical material) with a statement declaring the amount of the active principle. 

e.g. 'x g/l or g/kg of the salt/ester which is equivalent to y g/l or g/kg of 
the free acid.' 

For hydrated salts such as ferrous sulphate the active substance content must be 
declared in terms of the amount of hydrated salt present with a statement declaring 
the amount of the anhydrous form present. 

e.g. x g/kg of ferrous sulphate heptahydrate equivalent to y g/kg 
anhydrous ferrous sulphate. 

2.3. Specification of technical characteristics of the preparation 

For applications for a new preparation or a significant change to an existing 
preparation, the submitted data should be accompanied by a proposed specification 
for the plant protection product. This will include the active substance content of the 
preparation and a summary of the technical characteristics of the preparation.  

The specification should be prepared in accordance with current with FAO guidelines. 
The properties which should be included for each preparation are as listed in sections 
3 and 4.  

2.4. Methods 

The methods used for the determination of physical properties should be in 
accordance with the requirements of EC Directive 94/371, 7. Where methods other 
than those specified are used they must be fully described and their relationship to 
the appropriate method justified. Where there is not a CIPAC or other recognised 
method to determine a particular property then an 'in-house method' may be 
acceptable providing appropriate validation data demonstrating the applicability, 
repeatability and robustness of the method are submitted. 

Data must be submitted in the form of test reports with full details of the 
methods used and an explanation and justification of any deviation from 
standard method protocols. Reports should identify the composition of the 
preparation tested. Where the composition differs from that for which approval 
is sought then this must be fully justified. 

In the following document, CIPAC MT methods will be referenced as the 

appropriate MT number. e.g. CIPAC MT 171  MT 171 

For the determination of active substance content, the methods used must be fully 
reported and validated. Additional guidance on method validation is published in 
SANCO/3039/99 rev 4, 'Guidance for generating and reporting methods of analysis in 
support of pre- and post-registration data requirements for Annex II (part A, Section 
4) and Annex III (Part A, Section 5) of Directive 921/414'. Where an active substance 

                                                 
7 CIPAC Methods are published in the CIPAC Handbooks, details of the CIPAC Handbooks may be obtained from 
Black Bear Press, Kings Hedges Road, Cambridge.  

http://ec.europa.eu/food/plant/protection/resources/publications_en.htm#council
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is present as an isomerically (including enantiomerically) pure form, then the method 
must be capable of separating and quantifying the isomers of the active substance if 
relevant. 

Further information on EC methods, especially for classification purposes, may be 
found in references 1 and 3. 

2.5. Storage stability testing 

2.5.1. Accelerated and ambient testing 

See also section 3.9 

Data are required showing the stability of the active substance and the physico-
chemical characteristics of the preparation on storage. Data from storage at ambient 
temperatures must be submitted for full approval/authorisation but interim data from 
accelerated testing can give a useful indication of the stability. 

The active substance content and the physical characteristics of the sample must be 
determined before and after storage. The stability tests must be carried out on the 
same sample (i.e. same lot or batch) before and after storage.  

It is recognised that, on storage, plant protection products may undergo changes 
which will be dependent on the active substance, the preparation, container and the 
conditions of storage. Such changes are acceptable if they have no adverse effect on 
the operator, consumer or environmental safety, the application or the biological 
performance.  

The data submitted must support the proposed shelf-life of the preparation. It is 
normally expected that a preparation should have a shelf life of at least two years. 
This is based on the premise that a preparation may be purchased for use in one 
season but not be used in that season and kept to the following year or next season. 
Only where a preparation has a shelf life of less than 2 years should the label include 
a óUse by...ô date or other precautionary phrase. 

It is recognised that a loss of up to 5% of the active substance is unlikely to adversely 

affect the safety or efficacy of the preparation. Where a loss of 5% of active 
substance occurs then the fate of the active substance must be addressed and the 

breakdown products identified. Where a loss of 10% occurs then data must be 
provided to determine the shelf life of the preparation. In addition, data from interim 
time periods e.g. 3, 6, 12 months should be submitted to address the kinetics of 
breakdown. 

Where there is a significant change in the physical characteristics of the preparation 
e.g. suspensibility then the relevance of the change must be discussed. 

Where a preparation has a shelf life of less than 2 years, this must be fully justified 
and the label must identify the manufacturing date and the 'Use by' date. 

Where a repellent has been added to a preparation e.g. to reduce risk to non-target 
species, then the storage stability testing should also demonstrate retention of 
repellency. 
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2.5.2. Cold Stability testing 

Liquid preparations where the active substance or preparation components may 

crystallise, or where phase separation could occur should also be tested at 0 C or 
lower.  

Where the preparation is adversely affected by freezing conditions, then this should 
be indicated and the phrase 'Protect From Frost' must be included on the label.  

However if ambient testing as described above has included a temperature-cycling 

phase with temperatures lower than 0 C used then a separate cold stability test will 
not be required. 

Where appropriate to the formulation type, cold stability testing should also address 
physical characteristics which may be adversely affected by low temperatures. These 
will usually be related to the precipitation or separation of liquid phases. Further 
guidance is given in section 3 and for the relevant preparation types in section 4. 

2.5.3. Packaging for stability tests 

Storage stability tests should be performed in the commercial packaging or the 
material of which the commercial pack is to be manufactured. However, it is 
recognised that in the development of a preparation the final packaging may not be 
known. In these circumstances, experimental packaging such as glass may be used 
in the accelerated tests. However stability and compatibility of the proposed 
packaging must be addressed before approval/authorisation can be granted.  

2.6. Packaging requirements 

2.6.1. General requirements 

The packaging must be so designed and constructed that its contents cannot escape 
(unless special safety devices have been prescribed); the materials constituting the 
packaging and fastenings must not be susceptible to attack by the contents, or liable 
to form harmful or dangerous compounds with the contents; the packaging and 
fastenings must be strong and solid throughout so as to ensure that they will not 
come apart and will safely withstand normal handling; containers with fastening 
devices must be so designed that the container can be repeatedly refastened so that 
the contents cannot escape.8 

Where mixing of the preparation is required before use, full details of the mixing 
instructions of the preparation must be submitted. 

This information will usually be submitted with the application form. 

                                                 
8 Statutory Instrument 1995/887, amended by SI 1996/1940 and 1996/7, The Plant Protection Products Regulations 
1995 
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Full details of packaging must be included with the application. This must include: 

i) materials of construction 

ii) barrier material 

iii) details of closures 

iv) minimum and maximum container size 

v) minimum wall thickness 

vi) neck size 

vii) details of any application device included with packaging 

viii) whether the container is refillable/returnable 

ix) outer packaging/sales pack 

x) any other features e.g. pressure release  

Under EC Directive 94/37, containers must meet the appropriate ADR9 requirements 
for the preparation. The following data are required: 

EITHER 

ǒ Full details of the appropriate ADR tests and results in the form of study 
reports. 

OR 

ǒ Evidence that the preparation is to be packaged in UN-certified 
containers and that the containers are appropriate to the transport 
classification of the preparation10. 

2.6.2. Intermediate bulk containers 

Where it is proposed that a liquid preparation is to be packaged in an intermediate 
bulk container or a container of size greater than 20 litres, it is recognised that it is 
impractical to conduct stability tests in the large containers. Therefore results from 
smaller volume containers may be used to extrapolate to the larger containers.  

Providing the container is constructed from the same material, results from a 20 litre 
container may be used to extrapolate to intermediate bulk containers. 

However full details must be provided of the means of mixing the preparation in the 
larger container before use is required. 

For solid preparations data may be extrapolated from a smaller sample size, 
providing the sample is stored under pressure equivalent to the maximum that which 
will be encountered in the bulk container. However in this case both containers must 
have similar mechanical properties i.e. both rigid containers or both flexible 
containers. 

                                                 
9 European Agreement Concerning the International Carriage of Dangerous Goods by Road (ADR) - latest edition 
1990 

10 Recommendations for the Transport of Dangerous Goods - United Nations 
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2.6.3. Water soluble packaging 

The packaging of preparations in water soluble bags/sachets may have an effect on 
the physical characteristics of the preparation and vice versa. Therefore, when 
seeking approval for such packaging, the relevant physical tests for that preparation 
type must be carried out in the presence of the soluble bag material in the same 
ratio(s) as that which will occur in the spray tank or other application equipment. 

In addition MT 176 must be carried out to determine the dissolution rate of the water 
soluble bag. (The use of MT 176 replaces the previous requirement for a sprayability 
test.) 

Acceptable limits :- The dissolution time should not exceed 30 secs. 
Where a preparation is outside this limit then a practical 
sprayability test showing acceptable dissolution in a spray 
tank must be performed. 

 
When conducting storage stability tests it is considered that storage under ambient 
temperature conditions is preferable to storage at elevated temperatures. There have 
been cases where the physical and chemical properties of the preparation have been 
such that the bag material has deteriorated when stored and this would not have 
been observed under short term, elevated temperature testing. 

Multiple bags in a container 

Where multiple water soluble bags are to be packaged in a single container, 
evidence is required that the integrity of the water soluble packaging is not affected 
either by the opening and re-sealing of the outer pack or by moisture entering 
through routine use. Therefore the following data are required: 

Ambient testing ï short term studies 

Evidence must be submitted to demonstrate that the integrity and performance of the 
water soluble sachets/bags is unaffected by the repeated opening and resealing of 
the outer pack, under recommended conditions of storage and use. This may be 
achieved by storing a ómulti-bagô pack at ambient temperatures over a 6 month period 
and periodically removing the water soluble sachets/bags from the outer pack under 
normal handling and use conditions, until all the bags have been removed. On 
removing the water soluble sachets/bags, the integrity of each of the bags must be 
examined and the ódissolutionô characteristics of the water soluble sachets/bags 
tested (e.g. using MT 176). 

Ambient testing long term studies 

Ambient testing may be achieved by storing a ómulti-bagô pack at ambient 
temperatures over a 2 year period and periodically removing the water soluble 
sachets/bags from the outer pack under normal handling and use conditions, until all 
the bags have been removed. On removing the water soluble sachets/bags, the 
integrity of each of the bags must be examined and the ódissolutionô characteristics of 
the water soluble sachets/bags tested (e.g. using MT 176). 
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2.6.4. Re-usable/refillable packaging 

In addition to the requirements appropriate to the preparation type, the following data 
are required to support the use of re-fillable and re-usable small volume containers: 

i) Solvent-based preparations (e.g. ECs or EWs): 

Evidence that re-use of the small-volume returnable containers and 
transfer line does not result in seepage. 

This may be demonstrated by repeated re-filling and emptying of the 
containers over a defined period e.g. 5 times in one year. 

The data must include: 

ǒ Observations of the pack and labels for shape, evidence of seepage and 
integrity of the label. 

ǒ Weight change of the container following repeated re-filling and emptying 
procedures. 

ii) SCs and other solid dispersions: 

The data must include: 

ǒ Observations of the pack and labels for shape, evidence of seepage and 
integrity of the label. 

ǒ Weight change of the container following repeated re-filling and emptying 
procedures. 

ǒ Determination of residues (volume and/or mass of residue and if 
significant >0.5%, identity of residue) remaining in the containers on 
repeated use. 

iii) Soluble concentrates 

Evidence that that separation or crystallisation on storage can be re-
dispersed readily and will not adversely affect the safety or efficacy of the 
product. 

Where storage stability data are available for a non-re-fillable container 
showing that no crystallisation or separation occurs on ambient storage 
and the re-fillable pack is constructed from the same material as that 
tested, then no additional data for the re-fillable pack are required.  

iv) Solid preparations 

Unless the pack is a 'one-shot' container, evidence is required that the 
transfer mechanism allows measurement of the preparation óchargeô 
according to label instructions and there is no build up of residues in any 
coupling mechanism. 

v) Small-Volume Returnable containers refilled by distributors: 

Evidence that the preparation will be homogeneous prior to re-filling the 
small-volume containers. 
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2.6.5. Extrapolation of data: 

A case may also be made for the extrapolation of data between preparations. 
Providing the proposed preparations have similar composition in terms of formulants 

and the relative amounts do not differ by > 25% then data from one preparation may 
be used to support other preparations. 

2.7. Compatability 

Data on physical and chemical compatibility of the preparation are required where a 
positive recommendation is made for tank mixes or where it is indicated on the label 
that a mixture is compatible. However at present there is no standard method for 
determining compatibility although CIPAC is in the process of developing a physical 
compatability method. 

Therefore, full details of any method used to determine compatibility must be 
submitted with each application. 

Full study reports are required for a new active substance and its preparations. In all 
other cases a signed compatability assurance statement will be sufficient. Further 
details may be obtained in The Applicant Guide guidance document on tank-mixes. 

2.8. GLP 

Under COPR all physical and chemical studies should be generated under the 
principles of GLP. However the requirements for GLP under PPPR differ and GLP 
only applies to selected studies. Full details are given in Commission Document 
7109/VI/94-Rev 6.  

From 1 October 1999 the requirements of Commission Document 7109/VI/94-Rev 6 
will apply to all preparation chemistry submissions.  

Full details of which studies must be GLP compliant are given later in the document. 

Where studies have not been conducted under the principles of GLP, this must be 
justified and the quality assurance procedures used for the study must be described. 

2.9. CIPAC Standard Water 

In many CIPAC methods, the standard water to be used is not specified. Under 
previous FAO guidelines (4th edition of the FAO Manual reference 6) standard 
waters A and C were the recommended standard waters but, following publication of 
the 5th Edition of the Manual, this has changed such that CIPAC standard Water D is 
the preferred 'hard' water.  

For all studies except emulsion and dispersion tests for emulsifiable concentrates, 
suspo-emulsions, oil in water emulsions, micro-emulsions and water in oil emulsions, 
Standard Water D should be used. For the emulsion and dispersion tests listed 
above Standard Waters A and D should be used since these characteristics may be 
affected by both hard and soft waters. This requirement will apply to all studies 
started after 1st October 1999. 

http://www.pesticides.gov.uk/applicant_guide.asp?id=1250
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Full details of the water used in any study must be included.  

2.10. Minor preparation changes 

The following changes in a preparation are regarded as minor and will not require 
additional physical and chemical data. However, it should be noted that other areas 
of the safety and efficacy must be addressed.  

Any change in a preparation must be notified to CRD through the relevant 
application stream.  

i) Where the preparation is a simple dilution of a salt in water (e.g. the 
phenoxyalkanoics) then data from a concentrated solution may be 
extrapolated to dilute solutions providing all other preparation 
components remain identical. This does not extend to extrapolations 
between different forms of the active substance e.g. ester and salt forms. 

ii) Substitution of a formulant by a chemically identical one. Evidence must 
be provided demonstrating identically e.g. CAS number. 

iii) Any change in active substance or existing co-formulant content not 

greater than  10% relative of the component content.  

iv) Changes in dye, pigment or colouring material providing the new dye is 
already approved in existing preparations, the dye is present at <5% of 
the preparation and the new dye is on the approved list1. 

v) Changes in preservative providing the new preservative is already 
approved in a preparation of the same formulation type at similar 

concentrations ( 10% of the nominal content). 

vi) Change in source of the active substance providing the technical 
specification has not changed significantly - further details may be found 
in The Applicant Guide guidance document on technical specifications. 

These guidelines only refer to the physico-chemical properties of the preparation and 
the consumer, operator and environmental exposure and efficacy should also be 
addressed. 

For other changes in formulation, e.g. a change of solvent, a reasoned case 
supporting a claim that the change will not affect the physico-chemical properties of 
the preparation may be appropriate. 

                                                 
1 The approved list of dyes for use in formulations may be found in the Pesticide Register Issue 4 1996 

2.11. Ready to use preparations 

The data listed below are additional data required to those listed for each preparation 
type. The data submitted must show that the preparation is homogeneous and may 
be satisfactorily applied according to the label instructions. For example, for ready to 
use suspensions evidence must be supplied showing the preparation is 
homogeneous on application. 

http://www.pesticides.gov.uk/applicant_guide.asp?id=1262
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2.11.1. Trigger packs or hand held sprayers 

Evidence must be provided that the preparation may be satisfactorily applied 
throughout the use of the pack and that this is maintained on storage. e.g. 
demonstration that no nozzle blockage occurs on storage 

2.11.2. Dustable powders 

It is recognised that the application equipment described in MT 34 can no longer be 
readily obtained. Therefore it is sufficient to show that the preparation may be 
satisfactorily applied to the target area as a dust according to the label 
recommendation and that there are no blockages or caking in the pack following 
storage. 

2.11.3. Aerosols 

Guidance on aerosol preparations is given in Part 4 of the Registration Handbook, 
Working document 8/15. This also includes information on the EU Directives1 
applicable to aerosols.  

Evidence is required that the container and nozzle/spray release mechanism remains 
intact on storage with no corrosion and that there is no nozzle blockage on storage. 

2.11.4. Granular herbicide/fertiliser preparations 

 The nature of the manufacturing process for granular herbicide/fertiliser 
preparations may mean that several different forms of nitrogen, phosphorus, 
potassium or other elements may be included and that the source and quantity of 
these formulants may vary. It is therefore not always practical or possible to give an 
exact preparation specification for the fertiliser component. 

It is unlikely that the variation in fertiliser base will affect the performance of the 
preparation and therefore a range of preparation details for the fertiliser base 
component may be accepted. 

The following information must be submitted with all applications for granular 
herbicide fertiliser preparations, both professional and amateur. 

i) An initial set of preparation details giving the identity, source(s) and 
expected concentration range of all the raw materials used in the 
preparation of the fertiliser base. 

ii) The minimum preparation specification of the final formulated 
preparation. This must include the N:P:K ratio, active substance content 
and dust content. 

iii) Data or information showing that the range of different compositions 
comply with the minimum preparation specification and the CRD 
guidelines for granular preparations. This could take the form of company 
quality assurance data. 

                                                 
1 OJ No L 147/40 - 47 Council Directive 75/324/EEC on the approximation of the laws of the Member States 
relating to aerosol dispensers and its adaptation 94/1/EC 
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iv) An undertaking that any granule will only be manufactured from the 
range of raw materials listed and that CRD will be notified of any 
additional materials used. Where additional materials are required, data 
or information must be provided showing that the change has no adverse 
effect on the preparation. 

The data and information requested under b) and c) will only need to be included with 
the first submission for approval under the new procedures, provided that a written 
assurance is given with subsequent applications that the range of materials used and 
the specification of the fertiliser base has not changed. 
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3. Physical and chemical characteristics of preparation 

General remarks 

The data requirements are derived from Directive 94/371 and the óFAO Manual on the 
development and use of FAO specifications for plant protection productsô fourth and 
fifth editions5,6. 

Preparation codes are based on the GIFAP International Coding System for product 
and preparation types (as amended in the FAO Manual)6. 

In some test methodologies e.g. dilution stability, emulsion stability the test results 
may be described in relatively subjective terms such as ótrace of sedimentô. In these 
circumstances the study reports must fully describe the amount and appearance of 
any sediment etc. 

3.1. Appearance and physical state 

3.1.1. Physical state - (Annex point IIIA 2.1) 

This should be described in qualitative terms such as solid, liquid, suspension etc. 

GLP - No 

3.1.2. Colour - (Annex point IIIA 2.1) 

No method is specified in Directive 94/37 but the following may be appropriate: 

ASTM óStandard method for of specifying colour by the Munsell system D-1535ô 

ASTM óStandard method for of specifying colour of transparent liquids (Gardner 
Colour Scale), D-1544 

However a visual description of colour is also acceptable. 

GLP - No 

3.1.3. Odour - (Annex point IIIA 2.1) 

Should be reported in descriptive terms e.g. ógarlic likeô etc. 

GLP -  No 

3.2. Explosive properties - (Annex point IIIA 2.2) 

Method EC A14 

Solid preparations should be tested for the effect of flame, shock and friction 

Liquid preparations should be tested for the effect of flame or shock 
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However, EC A14 also allows other evaluations to be made provided the evaluation 
establishes beyond reasonable doubt that there is no risk of explosion. Ideally this 
information should include the determination of the thermal characteristics of the 
preparation e.g. using DSC. 

A case may be made that the preparation cannot be explosive, if the individual 
components of the preparation are not classified as explosive2. 

However, a case for non-submission of data may not be acceptable for the 
preparation if the explosive properties of the active substance have also been based 
on a theoretical argument rather than experimental data. 

GLP -  Yes 

3.3. Oxidising properties - (Annex point IIIA 2.2) 

Method EEC Method A17 (only for solids) 

The method is not applicable to liquids, gases, materials that are explosive or highly 
flammable or organic peroxides. 

The oxidising properties do not have to be determined if it can be shown, without 
reasonable doubt, on the basis of thermodynamic information that the preparation is 
incapable of reacting exothermically with combustible materials. 

No method is currently available for liquids and a case based on the chemical 
structure of the individual components may be appropriate. 

The test is not required if it can be shown that the individual components in the 
preparation are not oxidising.14  

A case may be supported by information on the individual formulants from the 
Material Safety Data Sheets. 

However, a case may not be acceptable for the preparation if the oxidising properties 
of the active substance have also been based on a case rather than data. 

GLP -  Yes 

3.4. Flashpoint and other indications of flammability - (Annex point 
IIIA 2.3) 

3.4.1. All formulations except aerosols 

A case may be made for non-submission of data if it can be shown that the individual 
components of the preparation are not flammable. 

                                                 
2 Further information on the reactive chemical hazards of a chemical or chemical class may be obtained from the 
following reference: Handbook of Reactive Chemical Hazards - L. Bretherick (Butterworths 1985) ISBN 0-408-
01388-5 
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Method EEC Method A9 - flashpoint  

This test is only required for preparations that contain flammable liquids. Only data 
generated using a closed cup method are considered acceptable. 

The preparation is classified as 'Extremely Flammable' where the flashpoint is <0 C 

and the boiling point 35 C. 

The preparation is classified as 'Highly Flammable' if the flash point is <21 C but is 
not within the definition of extremely flammable. 

Preparations are classed as óFlammableô where the flashpoint is >21C but <55 C. 

Method EEC Method A10 - solid materials 

Method EEC Method A11 - gaseous materials 

Solid preparations are classified as 'Highly flammable' if they readily catch fire after 
brief contact with a source of ignition and which continue to burn or to be consumed 
after removal of the source of ignition. 

Gaseous substances and preparations are classified as 'Flammable' if : 

i) they are flammable in contact with air at ambient temperature and 
pressure.  

ii) substances and preparations in liquid form that have a flash point 

100 C. 

For gases the lower explosion limit and the upper explosion limit, or a statement that 
the gas is non-flammable over a full range of mixtures with air, must be submitted. 

Method EEC Method A12 flammability (Contact with water) 

These data are only required if the preparation is designed to liberate a gas on 
contact with water or if data on the active substance or co-formulants show the 
individual components may release a gas on contact with water. 

Auto-flammability - (Annex point IIIA 2.3) 

Method  EEC Method A15 - liquids and gases 

The self-ignition temperature is the lowest temperature at which the preparation will 
ignite when mixed with air under defined conditions. 

Method  EEC Method A16 - solids 

The temperature of the oven at which the sample temperature reaches 400 C by self 
heating is the self-ignition temperature. 

Method UN-Bowes-Cameron-Cage-Test 

The results from this test may be used to define the preparation in accordance with 
UN rules. 
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A substance is classified in Division 4.2 - Substances liable to spontaneous 
combustion if: (i) in the first test, using a 10 cm sample, spontaneous ignition occurs; 

or (ii) the temperature of the sample exceeds 200 C during the 24 hour testing time. 

The test may then be used to assign packing groups. 

Packing group II (minor danger) is assigned to substances that give positive results 
when tested with the 10 cm sample but which give a negative result with the 2.5 cm 
sample. 

Packing group III (medium danger) is assigned to substances that give positive 
results when tested with the 2.5 cm sample. 

GLP - Yes (all flammability tests) 

3.4.2. Aerosols3 

Aerosol flammability should be tested in accordance with the methods described in 
reference 15 and classified accordingly. 

A case may be made based on test results or data which show that aerosols 
containing flammable contents do not present a risk under normal conditions of use. 

3.5. Acidity/alkalinity and pH - (Annex point IIIA 2.4) 

Method  MT 31 

Required for any preparation which is acidic pH <4 or alkaline pH >10. 

Expresses free acidity or alkalinity calculated as H2SO4 or NaOH. 

pH must also be termined. 

Method  MT75 

Determines pH 

The pH of a 1% dispersion of any preparation applied as a dispersion in water must 
be determined. 

pH must also be termined where the preparation is acidic or alkaline as indicated 
above. 

A change in pH on storage can give an indication of instability of the active substance 
or preparation. 

GLP - yes 

                                                 
15 Council Directive 67/548/EEC OJ no 196 16.8.1967, Annex V 'Methods for the determination of physico-
chemical properties, toxicity and ecotoxicity'.  
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3.6. Viscosity  

Data together with those for surface tension may also be used to determine whether 
a preparation should be classified as an aspiration hazard (see below). 

3.6.1. Viscosity of ULVs - (Annex point IIIA 2.5.1) 

Method OECD method 114 

The data may be used to demonstrate that ULV preparations have acceptable 
physical characteristics for application through relevant equipment. 

GLP - yes 

3.6.2. Viscosity of non-Newtonian liquids - (Annex point IIIA 2.5.2) 

The viscosity is required for all non-Newtonian liquids and the results should be 
reported with full details of the test methodology. 

GLP - yes 

3.7. Surface tension - (Annex point IIIA 2.5.3) 

Method EEC method A5 

This measurement is required for all liquid preparations to determine whether they 
are surface active.  

Under the conditions of the test, the method is suitable for substances that are 

soluble in water at concentrations  1 mg/l. 

GLP - yes 

Classification criteria 

The data on viscosity and surface tension may be required to assist in the 
classification preparations containing >10% hydrocarbon solvent with respect to 
aspiration hazard2. 

The physico-chemical criteria for classification are: 

i) Liquid substances and preparations containing aliphatic, alicyclic and 
aromatic hydrocarbons in a total concentration equal to or greater than 
10% and having either: 

ǒ a flow time of less than 30 seconds in a 3mm ISO cup according to 
EN 535 [ISO 2431],  

or 

ǒ a kinematic viscosity measured by a calibrated glass capillary viscometer 
in accordance with ISO 3104/3105 of less than 7 x 10-6 m2/sec at 40°C,  
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or 

ǒ a kinematic viscosity derived from measurements of rotational viscometry 
in accordance with ISO 3129 of less than 7 x 10-6 m2 /sec at 40°C. 

 Note that substances and preparations meeting these criteria need not be 
classified if they have a mean surface tension > 25 [33] mN/m at 40 [25] °C [as 
measured by the du Nuoy tensiometer or by the test methods shown in Annex 
V Part A.5 (reference 3)]. 

ii) For [other] substances and preparations, [not subject to the above 
criteria], based on practical experience in humans. 

Note: 

details [in bold and square brackets] taken from: Commission Directive 98/98/EC 
of 15 December 1998 adapting to technical progress for the 25th time Council 
Directive 67/548/EEC on the approximation of the laws, regulations and 
administrative provisions relating to the classification, packaging and labelling of 
dangerous substances, OJ No L355, 30.12.98, pp 1-624. This Directive came into 
force on 1 July 2000. 

For the purposes of classification, the surface tension data should be generated on 
the preparation before dilution. 

Further advice on the requirements for classification criteria for aspiration hazard will 
be issued by CRD. 

3.8. Density- (Annex point IIIA 2.6) 

3.8.1. Relative density 

Method EEC method A3 liquid preparations 

CIPAC MT 3.3.2 

For preparations such as suspension concentrates where air bubbles may be 
trapped, the use of CIPAC method MT 3.3.2 may be preferable. The choice of 
method must be justified. 

GLP - yes 

3.8.2. Bulk (tap) density - (Annex point IIIA 2.6) 

Methods MT 33 powder preparations 
MT 159 pour and tap density of granules 

 MT 169 tap density of water dispersible 
granules 

 
Methods MT 159 and MT 169 are similar procedures, however MT 169 allows the 
use of a dry substance volumeter to determine the density after compaction. 

GLP - no 
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3.9. Storage stability - (Annex point IIIA 2.7) 

For full approval/authorisation results from ambient testing are required. 

3.9.1. Accelerated testing 

Accelerated tests are performed at elevated temperatures to generate data which 
may be extrapolated to propose a shelf life for the product. However, it is accepted 
that preparations are complex mixtures and elevated temperatures may initiate a 
reaction which may not occur under ónormalô conditions of storage. Unless a 
preparation is shown to be very stable under all conditions, care must be exercised in 
the interpretation of results from such tests. Where accelerated testing shows a 
significant change in active substance content or physical characteristics then results 
from ambient temperatures must be submitted demonstrating that, under ónormalô 
conditions of storage, the preparation retains acceptable active substance and 
physical characteristics. 

The usual storage regime for accelerated tests is 2 weeks at 54 C ( 2 C). However, 
some preparations may not be stable under these conditions and alternative 
time/temperature regimes may be used: 

Temperature ( 2 C) Time (weeks) 

54 2 

50 4 

45 6 

40 8 

35 12 

30 18 

 
Alternative time/temperature regimes may be proposed but the choice must be 
supported by a reasoned, scientific case. 

Where accelerated testing has been conducted in packaging other than that to be 
used for the final preparation, then information on the interaction of the packaging 
material with the preparation will be required.  

GLP - GLP is only required for AI determination where hazardous compounds 
may be formed on storage. However as part of the determination of technical 
characteristics of the preparation, GLP is required for a number of the studies. 
Therefore, it may be advantageous for storage stability testing to be carried out 
under the principles of GLP. 

3.9.2. Ambient testing - (Annex point IIIA 2.7) 

Real-time and ambient temperature testing is performed under ónormal conditionsô, 
usually over a period of 2 years. The results produced give a more accurate 
description of the likely properties and do not require extrapolation. However, such 
tests require a prolonged testing period. These tests are also the most appropriate in 
producing information on the stability of the packaging for a product. 
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The tests should be conducted at ambient temperature or, 20 C, 25 C or 30 C 
dependent on the final area of use.  

Ambient temperatures must reflect the maximum and minimum temperatures likely to 
be experienced in a warehouse, farm store or garden store for amateur products. 
Where tests are not conducted under ambient conditions, then the thermostatted 
temperature used during the storage period must be justified and recorded during the 
study.  

As part of the ambient temperature testing, for preparations which may be adversely 
affected by cold temperatures e.g. capsule suspensions, the effects of temperature 
cycling should also be considered (see below for additional information on cold 
stability testing). For these preparations the temperature cycle should include the 
lowest temperature likely to be experienced during storage. 

For laboratory tests, the following values are appropriate for different climatic regions: 

temperate climate 18 - 22 C 
hot climate 23 - 27 C 
very hot climate 28 - 31 C 

 

In GIFAP Monograph 17, it is recommended that studies are conducted at 20 C and 

30 C or at ambient temperature and 30 C. Tests for a.i., impurities and physical 
properties should be conducted before and after storage and it is recommended that 
at least one intermediate time period is also assessed.  

GLP - GLP is only required for AI determination where hazardous compounds 
may be formed on storage. However as part of the determination of technical 
characteristics of the preparation, GLP is required for a number of the studies. 
Therefore, it may be advantageous if storage stability testing was carried out 
under the principles of GLP. 

3.9.3. Cold Stability testing 

Method MT 39.1 or storage of the preparation under appropriate conditions. 

Liquid preparations where the active substance or preparation may crystallise, or 

where phase separation could occur, should also be tested at 0 C or lower.  

Where the preparation is adversely affected by freezing conditions, then this should 
be indicated and the phrase 'Protect From Frost' must be included on the label.  

However if ambient testing as described above has included a temperature-cycling 

phase with temperatures lower than 0 C used, then a separate cold stability test will 
not be required. 

Appropriate technical characteristics of the preparation should be determined after 
storage. The requirements are shown for the individual preparation types in section 4. 

Where data are not submitted this must be supported by a reasoned scientific case. 

GLP - no 
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3.10. Wettability- (Annex point IIIA 2.8.1) 

Method MT 53.3 

Wettability is determined to ensure the preparation is readily wetted in use. The data 
are required for solid preparations which are to be dispersed in water. 

The method as written describes the wetting of wettable powder preparations but it 
also applicable to water soluble powders, water soluble granules and water 
dispersible granules. 

Acceptable 
limits :- 

A preparation is considered acceptable if there is complete 
wetting in 1 minute without swirling 
 

Where a preparation is outside this limit then evidence must be submitted 
demonstrating acceptable wetting in the spray tank or other application 
equipment 

 
GLP - no 

3.11. Persistent foaming - (Annex point IIIA 2.8.2) 

Method MT 47.2 

Persistent foam is determined to measure the amount of foam likely to be present in 
a spray tank or other application equipment following dilution of the preparation. 

Although MT 47.2 was standardised for the determination of persistent foam in 
suspension concentrates it is also applicable to other preparations which are 
dispersed in water. 

Acceptable 
limits :- 

MT47.2 max 60ml foam after 1 minute 
 
 

Where a preparation is outside these limits then evidence must be submitted 
showing that there is no unacceptable risk to operators following use of the 
preparation through the appropriate application equipment. 

 
GLP - no 

3.12. Suspensibility- (Annex point IIIA 2.8.3) 

Method MT 15.1 wettable powders 
MT 161 aqueous suspension concentrates 

 MT 168 water dispersible granules 
 MT 177 water dispersible powders (simplified method) 
 
Suspensibility is determined to demonstrate that a sufficient amount of the active 
substance is suspended in the spray liquid to give a satisfactory, homogeneous 
mixture during spraying. 
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For the determination of suspensibility, chemical assay (óactiveô suspensibility) is the 
only fully reliable method to measure the mass of active substance still in 
suspension. However, gravimetric determination (total suspensibility) or solvent 
extraction determination may be used providing that these methods have been 
shown to give equivalent results to those of the chemical assay. 

Where there is more than one insoluble active substance present in the preparation, 
chemical assay (óactiveô suspensibility) is the only acceptable method. 

The test should be performed at the highest and lowest dilutions recommended for 
use of the preparation 

Acceptable 
limits :- 

the mean measured active suspensibility must not be less than 
60% or greater than 105%. 
 

Where a preparation is outside these limits then evidence must be submitted 
demonstrating that the preparation in homogeneous on application through 
appropriate application equipment e.g. determination of AS content in the spray 
at the beginning, middle and end of a spraying operation at highest and lowest 
use rates on the label. 

 

GLP - no 

3.13. Spontaneity of dispersion (suspension stability) - (Annex point IIIA 
2.8.3) 

Method MT 160 suspension concentrates 
MT 174 degree of dispersion of water dispersible granules 

 
The spontaneity of dispersion is determined to show the preparation is rapidly 
dispersed when diluted with water. 

As for the determination of suspensibility, chemical assay is the only reliable means 
to measure the mass of active substance in suspension. 

However, gravimetric determination or solvent extraction determination may be used 
on a routine basis providing that these methods have been shown to give equivalent 
results to those of the chemical assay. 

Where there is more than one insoluble active substance present in the preparation, 
chemical assay is the only acceptable method. 

Acceptable 
limits :- 

the mean measured minimum active suspensibility or 
dispersibility must not be less than 60% or greater than 105%. 
 

Where a preparation is outside these limits then evidence must be submitted 
demonstrating that the preparation is homogeneous on application through 
appropriate application equipment. 

 
GLP - no 
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3.14. Dilution stability - (Annex point IIIA 2.8.4) 

Method MT 179  Degree of dissolution and solution stability 
MT 41  Dilution stability of herbicide aqueous solutions 

 
The dilution stability is determined to ensure that water-soluble preparations dissolve 
readily and/or, when diluted, produce stable solutions without precipitation, 
flocculation, etc. The results submitted should fully describe the appearance and 
amount of any separation or sediment. 

Acceptable 
limits :- 

MT 41 ótraceô of sediment after 30 mins ï see general 
remarks 

MT 179  max 2% on 75 m sieve 
 

Where a preparation is outside this limit then evidence must be submitted 
showing the material separated will not block application equipment or present 
an unacceptable risk to the operator or lead to unacceptable residues or crop 
safety concerns. 

 
GLP - no 

3.15. Dry sieve test - (Annex point IIIA 2.8.5) 

Method MT 59.1 dusts 
MT 59.2 (MT 58) granular formulations (GR) 

The test is designed to determine the size distribution of dustable powders and 
granules for direct application to allow acceptable application.  

For dustable powders, the AS content of material remaining on the sieve must be 
determined to demonstrate there was no separation of the active substance from the 

carrier if > 5% of the preparation is retained on a 75 m sieve. 

Acceptable 
limits for 
dustable 
powders:- 

maximum 5% retained on a 75 m sieve.  
Not more than (0.005 x AI content in g/kg)% should be 
present as the AI in the residue on the sieve. 

 
GLP - no 

3.16. Wet sieve test - (Annex point IIIA 2.8.5) 

Method MT 59.3 Wettable powders, suspension concentrates, capsule 
suspensions 

MT 167 Wet sieving after dispersion of water dispersible granules 
 MT 179 Degree of dissolution and solution stability 
 MT 182 Wet sieve test with re-cycled water 

The residue remaining on a sieve is determined after dispersion to ensure no 
unacceptable residue remains which cause the blockage of nozzles or filters on 
application equipment. 
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Applicable to wettable powders, suspension concentrates, water dispersible 
granules, aqueous capsule suspensions, dispersible concentrates, suspo-emulsions, 
water soluble granules and water soluble powders. 

Acceptable 
limits :- 

maximum 2% retained on a 75 m sieve. 
 

Where a preparation is outside this limit then evidence must be submitted 
showing the preparation may be satisfactorily applied through appropriate 
application equipment with no blockages. 

 
GLP - no 

3.17. Particle size distribution- (Annex point IIIA 2.8.6.1) 

Method MT 58.2  dry sieving of granular materials (not MT 58.3 as 
indicated in Directive 94/37) 

 MT 170 water dispersible granules 
 OECD 110 powders/dusts 

The nominal size range for solid materials for direct application and solid materials for 
dispersion in water must be determined. 

GLP - Yes 

3.18. Content of dust/fines - (Annex point IIIA 2.8.6.2) 

Method MT 171 granular materials 
OECD 110 powders/dusts 

The dust content of solid preparations must be determined to ensure there is no 
unacceptable risk to operators or bystanders or potential for blockage of application 
equipment.  

Inhalation toxicity data are required where a significant proportion of particle (>1% by 

weight) have a diameter of <50 m when the preparation is subject to ónormalô 
handling.  

MT 171 describes two methods for the determination of dustiness but the gravimetric 
method is regarded as the 'Referee' method. Where a preparation is described as 
'dusty' under MT 171, data on inhalation toxicity may be required.  

Acceptable 
limits :- 

where the apparent dust content is >1% (by weight), the 
particle size and nature of the dust must be investigated in 
order to evaluate the potential risk to operators and 
bystanders. 
Where a granular material is described as 'dusty' then 
evidence is required that the material may be satisfactorily 
applied through application equipment. 

 
GLP - yes 
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3.19. Attrition and friability - (Annex point IIIA 2.8.6.3) 

Method MT 178 Attrition resistance of granules 

Attrition is defined as the wearing away of the surface of a granule by friction or 
impact, particularly by granule-to-granule interaction. 

Friability is defined as the tendency of a granule to crumble, breaking down into 
smaller particles. 

These data are required to determine whether a granular material is robust under 
normal conditions of use and transport. MT 178 measures the attrition resistance of 
granules. 

Acceptable 
limits :- 

where the material has an attrition resistance of <98% then the 
particle size of the dust must be determined and the risk to 
operators and bystanders must be addressed. 
where the material has an attrition resistance of <98% then 
evidence is required that the material may be satisfactorily 
applied through application equipment. 

 
GLP - no 

3.20. Emulsifiabilty, re-emulsifiabilty and emulsion stability, dispersion 
stability- (Annex point IIIA 2.8.7) 

Method MT 36.1 5% dilution 
MT 36.2  1% dilution 

 MT 173 0.1% - 2% dilution 
 MT 20  no concentration range specified 
 MT 180 Dispersion stability of suspo-emulsions 
 MT ***  

(to be 
agreed) 

Agrochemical emulsion tester 

The data are required to determine whether a preparation forms and maintains a 
stable emulsion. 

MT 36.1 is designed to be conducted over a 24 hour period. However, if no 
separation of cream or oil is observed after 2 hours then no further testing is required. 
However, if separation is observed then the 24-hour test should be carried out. 

MT 173 is described as suitable for dilute emulsions. However, MT 36.1 may be used 
as a 'screening' method and where no separation of the 5% dilution is seen after 2 
hours then no further testing is required. Where separation is observed the 24-hour 
test should also be carried out. 

If MT 173 is used then evidence must be submitted showing the method is applicable 
to the preparation (see limitations described in the method). 

If MT 20 is used then evidence must be submitted showing that under the 
concentration used in the test any potential separation may be observed. In many 
cases a visual observation of separation is not possible for dilute emulsions.  
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Dispersion stability MT180 should be conducted at the highest and lowest use rates. 

The test should be conducted in CIPAC waters A and D.  

Acceptable 
limits :- 

MT36.1 maximum 2ml cream after 30 mins, trace of oil. If 
any separation observed re-emulsification should be 
complete after 24 hours.  

 MT 180 maximum 2ml cream after 30 mins, trace of oil. If 
any separation observed, re-emulsification should 
be complete after 24 hours. 

 MT 173 min 95% after 4 hours 
max. 105% after 4 hours 

 AET no appropriate figure has been internationally 
agreed but results must be described and justified. 

Where a preparation is outside these limits then evidence must be submitted 
showing the preparation remains homogeneous when applied through 
appropriate application equipment. If more than a trace of oil separates 
consideration should be given to re-formulation. 

 
GLP - no 

3.21. Flowability- (Annex point IIIA 2.8.8.1) 

Method MT 172 water dispersible granules but the method may also 
be applied to other granular preparations.  
The method is not appropriate to those granules 
where water has been added as a formulant 

The data are required to demonstrate that granular materials remain free flowing after 
storage under pressure. 

Acceptable 
limits :- 

the sample should flow through the sieve after a maximum of 
5 liftings. 

 

GLP - no 

3.22. Pourability and effectiveness of cleaning procedures 

3.22.1.  Pourability (rinsability) - (Annex point IIIA 2.8.8.8) 

Method MT 148 

The data are required to demonstrate that the user can make use of the maximum 
amount of the preparation and that an excessive amount of the material does not 
remain in the container. The method is appropriate to suspension concentrates, 
capsule suspensions and suspo-emulsions. 
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Acceptable limits :- max. 5% residue 
max. 0.25% rinsed residue 
 

Where a preparation is outside these limits then evidence must be submitted 
on the residue remaining in the commercial pack following recommended 
rinsing procedures (if appropriate).  

 
GLP - no 

3.22.2. Effectiveness of cleaning procedures (annex point 4.2) 

The effectiveness of the recommended tank cleaning procedures must be addressed. 
Data submitted must demonstrate that residues of the plant protection product do not 
remain in the spray tank after cleaning such that there is a risk to the operator or 
crops. 

The method used must be fully reported and justified. However no standard agreed 
method is available at present. 

GLP - no 

3.23. Dustability- (Annex point IIIA 2.8.8.3) 

Reference is made to the use of MT 34. However, the equipment used in this method 
is not readily available. Therefore data are required showing the preparation may be 
satisfactorily applied as a dust through the proposed application equipment and that 
there is no unacceptable compaction or caking following a heat test under pressure. 

GLP - no 

3.24. Release rate of granules 

Applicable only to slow release granules (CG), however an internationally agreed test 
method is not currently available. 

The test should show that the release rate from a granule is appropriate to the 
proposed use. 

3.25. Adherence and distribution to seeds- (Annex point IIIA 2.10) 

3.25.1. Loading and distribution of active substance 

Method MT 175 - uniformity of distribution of seed loading by determination of AI 
on treated seeds 

 
i) Active substance loading 

The data are required to show a seed treatment preparation may be applied to give 
acceptable and uniform loading. 
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The seed loading should be determination of active substance content of the seeds. 
Where a preparation contains two active substances then data for both AS must be 
submitted. Where a preparation contains more than two active substances, then 
loading results for two of the components may be acceptable. In this case, the active 
substances chosen must be representative of pesticide types present e.g. if one or 
more insecticides and fungicides are applied then the analysis must include one of 
each pesticide type.  

Tests should be carried out on seed from each crop or crop group on which the 
preparation is proposed for use. Applicants may make a case for the extrapolation of 
data from one seed type to another. Extrapolations may be accepted on the basis of 
comparable seed size, shape and surface morphology. 

Data from small scale laboratory machines (e.g. Mini-rotostat or Hege II) are 
acceptable and the data must be supported by a full description of all procedures 
used in the test. 

ii) Uniformity of distribution 

The uniformity of distribution on treated seed may be determined using MT 175. This 
method is dependent on a dye being present in the preparation. Where a dye is not 
present then the uniformity of distribution may be determined by measurement of the 
active substance content on the seed. 

Acceptable 
limits :- 

seed loading  70% of target dose 

uniformity, seed-to-seed % RSD 25% 
 

Where the loading and distribution are outside these limits then 
evidence must be submitted showing the treatment is efficacious. This 
may be done by reference to efficacy data. 

 
iii) Physical characteristics of the preparation 

Data are required to show the seed treatment may be applied homogeneously to 
attain the appropriate loading. 

It is recognised that the concentrations at which seed treatments are applied to seeds 
exceeds that for field application of pesticides and hence many of the CIPAC tests 
are inappropriate. Therefore 'in-house' methodology or adaptations of the CIPAC 
tests may be acceptable providing these are reported in full and a justification for 
their use submitted.  

Acceptable 
limits :- 

For each preparation type there should be no phase 
separation of the emulsions or solutions, nor nozzle or 
filter blockage in use of the preparation.  

 

Full details of the required information is given in the sections appropriate for each 
preparation type. 
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3.25.2.  Adhesion studies  

No standard method is available but guidance on test methodology many also be 
obtained from the following:  

Jeffs, K A (1974). Tests for the retention of powders. Rothamsted Experimental 
Station report for 1973, part 1, p 177. 

Maude, R. B., Presly, A. H, and Lovett, J .F (1986). Demonstration of the adherence 
of thiram to pea seeds using a rapid method of spectrophotometric analysis. Seed 
Science and Technology, 14, 361 - 369. 

Suett, D. L, and Maude, R. B. (1988). Some factors influencing the uniformity of film 
coating seed treatments and their implication for biological performance. Application 
to Seeds and Soil, BCPC Monograph No. 39 pp 25 - 32. 

CIPAC Handbook 1A (1980) MT83. 

3.25.3. Physical compatibility 

Where it is proposed that the preparation is applied either as a mixture or 
concurrently with other preparations then evidence must be submitted showing the 
active substances may be satisfactorily applied in the presence of the other 
preparations. The loading and distribution of the active substances should be 
determined. 

3.25.4. Seed drill tests 

Evidence must be provided to demonstrate the satisfactory flow of treated seed 
through a seed drill. Data generated using laboratory-scale equipment will be 
acceptable providing the equipment is fully described and the mechanism reflects 
that used in the field. 

3.25.5. Storage of treated seed 

Unless there is a recommendation that treated seed should be used immediately 
then evidence of retention during storage of satisfactory loading and distribution must 
be provided. Alternatively, a case for satisfactory retention of active substance(s) 
may be made on the basis of the retention of biological efficacy.  

Treated seed should be stored in conditions appropriate to commercial practice. The 
period of storage should reflect the length of time for which seed would normally be 
stored e.g. for most crops, 18 months would be sufficient to cover the event that 
sowing was missed and the seed was retained for use the following season. The data 
submitted must reflect the label recommendation for storage of the treated seed. 

Where more than one active substance has been applied then data for a single 
representative active substance is sufficient providing acceptable loading data for all 
active substances present are available. The choice of active ingredient must be fully 
justified. 

GLP - no for all tests 
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4. Requirements for the technical characteristics of the 
plant protection product 

The technical characteristics have been arranged according to the preparation type. 
Those properties which must be determined before and after storage are indicated. 
The properties required are in accordance with the Manual for the Development and 
Use of FAO Specifications for Plant, protection Products, GIFAP monograph 17 and 
Directive 91/414. The appropriate limits for each property are described in section 2. 

Where a test is not considered applicable to a particular preparation then this must 
be explained and justified e.g. viscosity determination is only required for non-
Newtonian liquids.  
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4.1. Granules (GR) (including encapsulated granules (CG), fine granules 
(FG), macrogranule (GG), microgranule (MG). 

The guidelines for granules are intended only to cover those preparations that are 
designed to be applied in dry form by mechanical means.  

Property Test Storage stability requirements Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state 
and granule integrity are required 
before and after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10, 
A16 

not required after storage  

Acidity/ alkalinity or pH MT 31  data required before and after 
storage 

 

Bulk density MT 159  not required after storage  

Particle size distribution MT 58.2 data required before and after 
storage 

The method for dry 
sieving of granular 
preparations is MT 58.2, 
not MT 58.3 

Dust content MT 171 data required before and after 
storage 

If relevant to operator 
exposure, the particle 
size and nature of any 
dust must be 
determined 

Friability and attrition 
characteristics 

MT 178 data required before and after 
storage 

the data demonstrate 
the mechanical 
robustness of the 
granule and the stability 
in transport and use. 

Application efficiency 
(flowability) 

MT 172 not required after storage unless 
significant physical change 
observed on storage 

 

Release rate of active 
substance 

no method 
available 

data required before and after 
storage 

Only applicable to 
controlled release 
granules 
reference may be made 
to biological efficacy 
data 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 There should be no loss of 
granule integrity or caking on 
storage 
The effect of stacking of flexible 
packs on granule integrity and 
particle size should be determined 
after storage 
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4.2. Dustable powders (DP)  

Property Test Storage stability requirements Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state are 
required before and after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10, 
A16 

not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Bulk density MT 33 not required after storage  

Dry sieve test MT 59.1 data required before and after 
storage 

 

Particle size distribution OECD 110 not required after storage  

Dustability MT 34 or 
another 
suitable 
method 

 the equipment specified in 
MT 34 is difficult to obtain, 
therefore evidence that the 
preparation may be 
satisfactorily applied through 
the equipment or container 
specified will be sufficient. 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

observation observations of the packaging 
stability. 
The effect of stacking of flexible 
packs on the particle size should 
be determined after storage 

There should be no caking 
on storage 
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4.3. Suspension concentrates (SC) and capsule suspensions (CS)  

Property Test Storage stability requirements Comment 

Active substance 
ingredient content 

appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state are 
required before and after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties  not required after storage no test available for liquids, 

Flash point and 
flammability 

EEC A9, A15 not required after storage  

Acidity/ alkalinity or pH MT 31 and 
MT 75 

data required before and after 
storage 

 

Viscosity OECD 114 not required after storage unless 
there is evidence of claying or 
sedimentation or if there is a 
rinsed residue of > 0.25 % 

 
 

Surface tension EEC A5 not required after storage  

Relative density EEC A3 not required after storage  

Persistent foam MT 47.2 not required after storage  

Spontaneity of dispersion MT 160 data required before and after 
storage 

 

Suspensibility MT 161 data required before and after 
storage 

 

Wet sieve test MT 59.3 data required before and after 
storage 

 

Pourability MT 148 data required before and after 
storage 

 

Low temperature stability MT 39.1  if required suspensibility and wet 
sieve test should be determined 
after storage 

required if ambient testing 
did not include low 
temperature storage 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of pack stability - to 
include a statement on claying, 
sedimentation and re-dispersibility 
weight change of the pack on 
storage 

 

Note: for capsule suspensions, stability testing should be carried out under a 
'freeze/thaw' cycle 
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4.4. Emulsifiable concentrate (EC) and Oil-in-water emulsions (EW), 
micro emulsions (ME) 

Property Test Storage stability requirements Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state are 
required before and after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties No standard 
method 
available 

not required after storage  

Flash point and 
flammability 

EEC A9, A15 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Viscosity OECD 114  see classification criteria for 
aspiration hazard 
required for non-Newtonian 
liquids 

Surface tension EEC A5 not required after storage see classification criteria for 
aspiration hazard 

Relative density EEC A3 not required after storage  

Persistent foam MT 47.1 not required after storage  

Emulsifiability, emulsion 
stability, re-emulsification 

MT 20, 36, 
MT 173 or 
AET 

data required before and after 
storage 

In MT 36.1, where no oil or 
cream separation after 2 
hours, then the 24 hour test 
is not required. 

Pourability MT 148 data required before and after 
storage 

required for EWs 

Low temperature stability  if required pH and emulsion 
stability should be determined 
after storage 

required if ambient testing 
did not include low 
temperature storage 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 Observation of pack stability.  
This should include determination 
of weight change of the pack on 
storage and whether there is any 
seepage of solvent through the 
container walls or seal 
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4.5. Suspo-emulsions (SE)  

Property Test Storage stability requirements Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state are 
required before and after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties No standard 
method 
available 

not required after storage  

Flash point and 
flammability 

EEC A9, A15 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Viscosity OECD 114 not required after storage unless 
there is evidence of claying or 
sedimentation or if there is a 
rinsed residue of > 0.25 % 

 
 

Surface tension EEC A5 not required after storage  

Relative density EEC A3 not required after storage  

Persistent foam MT 47.2 not required after storage  

Dispersion characteristics MT 180 or 
MT 36.1 

data required before and after 
storage 

 

Wet sieve test MT 59.3 data required before and after 
storage 

 

Pourability MT 148 data required before and after 
storage 

 

Low temperature stability MT 39.1 if required pH dispersion stability 
should be determined after 
storage 

required if ambient testing 
did not include low 
temperature storage 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of pack stability - to 
include a statement on claying, 
sedimentation and re-dispersibility 
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4.6. Gels including water soluble gels (GW)  

Gels are jelly-like colloidal systems of complex physical chemistry. The data required 
for approval are intended to demonstrate that they may be applied according to the 
label instructions and maintain their physical state during storage with no 
unacceptable separation or degradation occurring. 

Gels may either be dispersed in water before use or formulated as óReady to useô 
preparations. The data required on the technical characteristics of the preparation will 
be dependent on its mode of use e.g. if the preparation is a water soluble gel then 
data on dilution stability and wettability will be required. 
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Property Test Storage Stability requirements Comment 

Active substance 
content 

appropriate 
validated 
method 

data required before and after storage  

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state are 
required before and after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties No standard 
method 
available 

not required after storage  

Flash point and 
flammability 

EEC A9, A15 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after storage  

Viscosity OECD 114 data may be used to support the storage 
stability of the preparation 

required for non-Newtonian 
liquids 

Relative density EEC A3 not required after storage may be appropriate to treat as a 
solid rather than liquid 
depending on viscosity 

Appearance  evidence that the physical state has been 
maintained and there is no phase 
separation 

 

Miscibility  data required before and after storage only required if the preparation 
is to be dispersed in water 

Wet sieve test MT 59.3 data required before and after storage only required if the preparation 
is to be dispersed in water 

Persistent foam MT 47 not required after storage only required if the preparation 
is to be dispersed in water 

Dilution stability MT 41 data required before and after storage only required if the preparation 
is to be dissolved in water 

Emulsion stability, 
emulsifiability 

MT 20, 36 or 
MT 173 or 
AET 

data required before and after storage only required if the preparation 
is to be emulsified in water 

Suspensibility MT 160 data required before and after storage only required if the preparation 
is to be suspended in water 

Low temperature 
stability 

MT 39.1 if required pH suspensibility, and emulsion 
stability should be determined after 
storage 

required if ambient testing did 
not include low temperature 
storage 

Effectiveness of 
cleaning procedures 

 not required after storage  

Stability of packaging 
and 
packaging/preparation 
interactions 

 observations of the pack integrity are 
required including whether there has been 
seepage or migration of the AS during 
storage 
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4.7. Water soluble powders (SP)  

Property Test Storage stability requirements Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state and 
granule integrity are required after 
storage 

 

Explosive properties A14 not required after storage  

Oxidising properties A17 not required after storage  

Flash point and 
flammability 

A10, A16 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Bulk density MT 33, 159 
or 169 

not required after storage  

Particle size distribution MT 58.2 data required before and after 
storage 

OECD 110 for powders 
 

Wettability
1
 MT 53.3 data required before and after 

storage 
 

Wet sieve test
1
 MT 59.3 data required before and after 

storage 
 

Persistent foam
1
 MT 47 not required after storage  

Dilution stability
1
 MT 179 data required before and after 

storage 
 

Dissolution of water 
soluble bag 

MT 176 data required before and after 
storage 

only required if the 
preparation is packaged 
in a water soluble bag 
(see note 1) 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of packaging stability 
including whether any caking or 
compaction has occurred 

 

 

1 Where the preparation is packaged in a water soluble bag then the wet sieve, 
solution stability, persistent foam tests must be carried using a solution of the 
preparation and the water soluble bag in the same ratio as in the recommended 
application see section 2.6.3. 
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4.8. Water soluble granules (SG) 

Property Test Storage stability requirements Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state and 
granule integrity are required after 
storage 

 

Explosive properties A14 not required after storage  

Oxidising properties A17 not required after storage  

Flash point and 
flammability 

A10, A16 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Bulk density MT 33, 159 
or 169 

not required after storage  

Particle size distribution MT 58.2 data required before and after 
storage 

 

Wettability
1
 MT 53.3 data required before and after 

storage 
 

Wet sieve test
1
 MT 59.3 data required before and after 

storage 
 

Dust content MT 171 data required before and after 
storage 

If relevant to operator 
exposure, the nature 
and particle size of any 
dust must be 
determined  

Friability and attrition 
characteristics 

MT 178 not required after storage  

Persistent foam
1
 MT 47 not required after storage  

Dilution stability
1
 MT 179 data required before and after 

storage 
 

Flowability MT 172 not required after storage  

Dissolution of water 
soluble bag 

MT 176 data required before and after 
storage 

only required if the 
preparation is packaged 
in a water soluble bag 
(see note 1) 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of packaging stability 
including whether any caking or 
compaction has occurred 
The effect of stacking of flexible 
packs on granule integrity and 
particle size should be determined 
after storage 

 

 

1 Where the preparation is packaged in a water soluble bag then the wet sieve, 
solution stability, persistent foam tests must be carried using a solution of the 
preparation and the water soluble bag in the same ratio as in the recommended 
application see section 2.6.3. 
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4.9. Soluble concentrates (SL)  

Property Test Storage stability requirements Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations after storage should 
include whether any separation or 
crystallisation 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties No standard 
method 
available 

not required after storage  

Flash point and 
flammability 

EEC A9, A15 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Viscosity  not required after storage required for non-Newtonian 
liquids 

Surface tension EEC A5 not required after storage  

Relative density EEC A3 not required after storage  

Persistent foam MT 47.2 not required after storage  
 

Dilution stability MT 41 data required before and after 
storage 

 

Low temperature stability MT 39.2  separated material should 
not be greater than 0.3 ml 
required if ambient testing 
did not include low 
temperature storage 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of pack stability 
including weight change and 
comment whether any 
crystallisation/sedimentation has 
occurred on storage 

- 
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4.10. Ultra low volume preparations including ultra low volume 
suspensions (SU) and ultra low volume liquid (UL)  

Ultra low volume preparations are generally designed for application through special 
equipment. Hence the physical characteristics of the preparation are dependent on 
the type of equipment recommended. 
In determining the stability of the preparation, either the physical characteristics such 
as viscosity or droplet size may be determined or evidence must be provided that the 
preparation may be satisfactorily applied through the recommended application 
equipment. 
 

Property Test Storage stability requirements Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 data required before and after 
storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties No standard 
method 
available 

not required after storage  

Flash point and 
flammability 

EEC A9, A15 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Viscosity OECD 114 data required before and after 
storage 

kinematic viscosity must be 
determined 

Surface tension EEC method 
A5 

not required after storage  

Relative density EEC method 
A3 

not required after storage  

Wet sieve test MT 59.3 data required before and after 
storage 

only applicable to 
suspensions 

Droplet size  data required before and after 
storage 

required after storage if 
viscosity or other parameters 
have changed 

Low temperature stability MT 39.1 The volume separated should not 
be greater than 0.3 ml 

required if ambient testing 
did not include low 
temperature storage 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of pack stability 
including any evidence of 
seepage 
weight change of pack 
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4.11. Tablets for direct application (DT) 

Tablets for direct application (DT) are intended for application in the field without prior 
dispersal or dissolution in water.  

Property Test Storage stability requirements Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state 
and tablet integrity are required 
after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

not required for 
effervescent tablets 

Bulk density MT 33, 159 
or 169 

Not required after storage  

Tablet integrity no method 
agreed 

data required before and after 
storage 

the data should 
demonstrate the 
mechanical robustness 
of the tablet and the 
stability in transport and 
use. The data should 
include the dust content. 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of packaging stability 
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4.12. Water dispersible tablets (WT) 

Water dispersible tablets (WT) are intended for application after disintegration and 
dispersion in water by conventional spraying equipment. 

Property Test Storage stability requirements Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state 
and tablet integrity are required 
after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

not applicable to 
effervescent tablets 

Bulk density MT 33, 159 
or 169 

Not required after storage  

Suspensibility
1
 MT 168 data required before and after 

storage 
 

Disintegration time
1
 no method 

agreed 
data required before and after 
storage 

the data should 
demonstrate the tablet 
disintegrates rapidly on 
addition to water and 
that the formulation is 
readily dispersed 

Wet sieve test
1
 MT 167 data required before and after 

storage 
 

Tablet integrity no method 
agreed 

data required before and after 
storage 

the data should 
demonstrate the 
mechanical robustness 
of the tablet and the 
stability in transport and 
use. The data should 
include the dust content. 

Persistent foam
1
 MT 47.2 not required after storage  

Dissolution of water 
soluble bag 

MT 176 data required before and after 
storage 

only required if the 
preparation is packaged 
in a water soluble bag 
(see note 1) 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of packaging stability  

1 Where the preparation is packaged in a water soluble bag then the wet sieve, 
persistent foam, suspensibility tests must be carried using a solution of the 
preparation and the water soluble bag in the same ratio as in the recommended 
application 
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4.13. Water soluble tablets (ST) 

Water soluble tablets (ST) are intended for application after dissolution in water by 
conventional spraying equipment. STs contain an active substance which is totally 
soluble in water at use rate concentrations. 

Property Test Storage stability requirements Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state 
and tablet integrity are required 
after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

not applicable to 
effervescent tablets 

Bulk density MT 33, 159 
or 169 

Not required after storage  

Degree of 
dissolution/solution 
stability

1
 

MT 179 data required before and after 
storage 

 

Disintegration time
1
 no method 

agreed 
data required before and after 
storage 

the data should 
demonstrate the tablet 
disintegrates rapidly on 
addition to water and 
that the formulation is 
readily dispersed 

Wet sieve test
1
 MT 167 data required before and after 

storage 
 

Tablet integrity no method 
agreed 

data required before and after 
storage 

the data should 
demonstrate the 
mechanical robustness 
of the tablet and the 
stability in transport and 
use. The data should 
include the dust content. 

Persistent foam
1
 MT 47.2 not required after storage  

Dissolution of water 
soluble bag 

MT 176 data required before and after 
storage 

only required if the 
preparation is packaged 
in a water soluble bag 
(see note 1) 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of packaging stability  

1 Where the preparation is packaged in a water soluble bag then the wet sieve, 
persistent foam, suspensibility tests must be carried using a solution of the 
preparation and the water soluble bag in the same ratio as in the recommended 
application. 
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4.14. Wettable powder (WP)  

Property Test Storage stability requirements Comment 

Active substance 
ingredient content 

appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state are 
required after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10, 
A16 

not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Bulk density MT 33 Not required after storage  

Particle size distribution MT 58.2 
OECD 110 

data required before and after 
storage 

 

Persistent foam
1
 MT 47.1 Not required after storage  

 

Wettability
1
 MT 53.3 data required before and after 

storage 
 

Suspensibility
1
 MT 15.1 data required before and after 

storage 
the test should be 
performed at the highest 
and lowest 
recommended dilution 

Wet sieve test
1 

MT 59.3 data required before and after 
storage 

  

Dissolution of water 
soluble bag 

MT 176 data required before and after 
storage 

only required if the 
preparation is packaged 
in a water soluble bag 
(see note 1) 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 The effect of stacking of flexible 
packs should be determined after 
storage 
observations of the packaging 
stability. 
observations of whether caking 
occurs on storage. 

 

1 Where the preparation is packaged in a water soluble bag then the wet sieve, 
persistent foam, suspensibility tests must be carried using a solution of the 
preparation and the water soluble bag in the same ratio as in the recommended 
application. 
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4.15. Water dispersible granules (WG) 

Property Test Storage stability requirements Comment 

Active substance 
ingredient content 

appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state 
and granule integrity are required 
after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10, 
A16 

not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Bulk density MT 169 not required after storage  

Suspensibility
1
 MT 168 data required before and after 

storage 
 

Degree of dispersion
1
 MT 174 data required before and after 

storage 
 

Wettability
1
 MT 53.3 data required before and after 

storage 
 

Wet sieve
1
 MT 167 data required before and after 

storage 
 

Particle size distribution MT 58.2 data required before and after 
storage 

 

Dust content MT 171 data required before and after 
storage 

If relevant to operator 
exposure, the nature 
and particle size of any 
dust must be 
determined 

Friability and attrition 
characteristics 

MT 178 data required before and after 
storage 

 

Persistent foam
1
 MT 47 not required after storage  

Flowability MT 172  test carried out after 
heat test under pressure 

Dissolution of water 
soluble bag 

MT 176 data required before and after 
storage 

only required if the 
preparation is packaged 
in a water soluble bag 
(see note 1) 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of packaging stability 
The effect of stacking of flexible 
packs on granule integrity and 
particle size should be determined 
after storage 

 

1 Where the preparation is packaged in a water soluble bag then the wet sieve 
test, persistent foam, suspensibility tests must be carried using a solution of the 
preparation and the water soluble bag in the same ratio as in the recommended 
application. 
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4.16. Seed treatments  

 The requirements for seed treatment preparations for preparation chemistry 
and storage stability require the determination of the physical and chemical 
properties of the preparation itself and evidence that the preparation may be 
satisfactorily applied to the seed. The following guidelines also encompass the 
physical and mechanical data requirements described in Chapter 8. See section 3.25 
for further information. 

http://websrv1/psd_pdfs/registration_guides/data_reqs_handbook/efficacy.pdf
http://websrv1/psd_pdfs/registration_guides/data_reqs_handbook/efficacy.pdf
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4.16.1. Powders for dry seed treatments (DS) 

Property Test Storage stability requirements Comment 

Active substance 
ingredient content 

appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state are 
required before and after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10, 
A16 

not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Bulk density MT 33 Not required after storage  

Particle size distribution OECD 110 data required before and after 
storage 

 

Dry sieve test MT 59.1 data required before and after 
storage 

 

Seed loading appropriate 
validated 
method 

required before and after storage 
unless seeds are to be used 
immediately after treatment 

 

Uniformity of distribution MT 175 data required before and after 
storage unless it can be shown 
the physical properties of the 
preparation have not changed  

 

Adhesion to treated seed appropriate 
validated 
method 

data required before and after 
storage unless it can be shown 
the physical properties of the 
preparation have not changed  

 

Flow through a seed drill  data required before and after 
storage unless it can be shown 
the physical properties of the 
preparation have not changed  

 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of pack stability  
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4.16.2. Emulsions for seed treatments (ES)  

Property Test  Comment 

Active substance 
ingredient content 

appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 data required before and after 
storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties No standard 
method 
available 

not required after storage  

Flash point and 
flammability 

EEC A9, A15 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 75 data required before and after 
storage 

 

Viscosity  not required after storage unless 
there is evidence of sedimentation  

see classification criteria for 
aspiration hazard 
required for non-Newtonian liquids 

Surface tension EEC A5 not required after storage  

Relative density EEC A3 not required after storage  

Persistent foam MT 47.1 not required after storage  

Emulsifiability, 
emulsion stability, re-
emulsification 

 data required before and after 
storage  

evidence is required the 
preparation is homogeneous if it is 
not to be diluted before use, 
where no method appropriate to in 
use concentrations is available, 
evidence required that there is no 
unacceptable phase separation on 
application after dilution with water 

Low temperature 
stability 

  required if ambient testing did not 
include low temperature storage 

Wet sieve test  data required before and after 
storage  

the test should detect whether there 
are any coarse particles or 
extraneous materials which could 
cause blockage of nozzles or filters 
of the application equipment 

Seed loading appropriate 
validated 
method 

required before and after storage 
unless treated seed to be used 
immediately after treatment 

 

Uniformity of 
distribution 

MT 175 data required before and after 
storage unless it can be shown the 
physical properties of the 
preparation have not changed  

 

Adhesion to treated 
seed 

appropriate 
validated 
method 

as for uniformity of distribution  

Flow through a seed 
drill 

 as for uniformity of distribution  

Effectiveness of 
cleaning procedures 

 not required after storage  

Stability of packaging 
and 
packaging/preparation 
interactions 

 observation of pack stability data from smaller pack sizes may 
be used to bridge to large 
containers 
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4.16.3. Flowable concentrate for seed treatment (FS) 

Property Test  Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state are 
required before and after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties  not required after storage no test available for liquids, 

Flash point and 
flammability 

EEC A9, A15 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Viscosity  not required after storage unless 
there is evidence of caking or 
sedimentation or if there is a rinsed 
residue of > 0.5 % 

required for non-Newtonian 
liquids 
 

Surface tension EEC A5 not required after storage  

Relative density EEC A3 not required after storage  

Persistent foam MT 47.2 not required after storage  

Suspensibility  data required before and after 
storage  

evidence is required the 
preparation is homogeneous if 
preparation is not to be diluted 
before use 
no method appropriate to in use 
concentrations is available, 
evidence required that there is 
no unacceptable phase 
separation on application after 
dilution 

Pourability MT 148 data required before and after 
storage 

if applicable to the container and 
use instructions 
data from smaller pack sizes 
may be used to bridge to large 
containers 

Wet sieve test MT 59.3 data required before and after 
storage 

 

Seed loading appropriate 
method 

required before and after storage 
unless treated seed to be used 
immediately after treatment 

 

Uniformity of distribution MT 175 data required before and after 
storage unless it can be shown the 
physical properties of the preparation 
have not changed  

 

Adhesion to treated seed appropriate 
method 

as above for uniformity of distribution  

Flow through a seed drill  as above for uniformity of distribution  

Low temperature stability MT 39.1 if required suspensibility and wet 
sieve test should be determined after 
storage 

required if ambient testing did 
not include low temperature 
storage 

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of pack stability - to 
include a statement on claying, 
sedimentation and re-dispersibility 

data from smaller pack sizes 
may be used to bridge to large 
containers 
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4.16.4. Solutions for seed treatments (LS)  

Property Test  Comment 

Active substance 
ingredient content 

appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations after storage should 
include whether any separation or 
crystallisation 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties No standard 
method 
available 

not required after storage  

Flash point and 
flammability 

EEC A9, A15 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Viscosity  not required after storage required for non-Newtonian 
liquids 

Surface tension EEC A5 not required after storage  

Relative density EEC A3 not required after storage  

Persistent foam MT 47.1 not required after storage  
 

Miscibility with water MT 41 data required before and after 
storage 

the preparation should form a 
clear homogeneous solution 
on dilution with water 
method only applicable if LS 
is water based 

Seed loading appropriate 
validated 
method 

required before and after storage 
unless treated seed to be used 
immediately after treatment 

 

Uniformity of distribution MT 175 data required before and after 
storage unless it can be shown 
the physical properties of the 
preparation have not changed  

 

Adhesion to treated seed appropriate 
validated 
method 

data required before and after 
storage unless it can be shown 
the physical properties of the 
preparation have not changed  

 

Flow through a seed drill  data required before and after 
storage unless it can be shown 
the physical properties of the 
preparation have not changed  

 

Effectiveness of cleaning 
procedures 

 not required after storage  

Low temperature stability MT 39.1  not more than 0.3ml solid or 
liquid will separate 
required if ambient testing 
did not include low 
temperature storage 

Stability of packaging and 
packaging/preparation 
interactions 

 observation of pack stability - data from smaller pack sizes 
may be used to bridge to 
large containers 
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4.16.5. Water soluble powders for seed treatment (SS) 

Property Test  Comment 

Active substance 
ingredient content 

appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state 
and granule integrity are required 
after storage 

 

Explosive properties A14 not required after storage  

Oxidising properties A17 not required after storage  

Flash point and 
flammability 

A10, A15 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Bulk density MT 33 not required after storage  

Particle size distribution MT 58.2 data required before and after 
storage 

 

Material insoluble in water   no standard method 
available 

Persistent foam MT 47 not required after storage  

Dissolution time  data required before and after 
storage 

no standard method 
available 

Seed loading appropriate 
validated 
method 

required before and after storage 
unless treated seed to be used 
immediately after treatment 

 

Uniformity of distribution MT 175 data required before and after 
storage unless it can be shown 
the physical properties of the 
preparation have not changed  

 

Adhesion to treated seed appropriate 
validated 
method 

as for uniformity of distribution  

Flow through a seed drill  as for uniformity of distribution  

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of packaging stability data from smaller pack 
sizes may be used to 
bridge to large 
containers 
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4.16.6. Water dispersible powders for slurry seed treatment (WS)  

Property Test  Comment 

Active substance 
ingredient content 

appropriate 
validated 
method 

data required before and after 
storage 

 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state 
and granule integrity are required 
after storage 

 

Explosive properties A14 not required after storage  

Oxidising properties A17 not required after storage  

Flash point and 
flammability 

A10, A16 not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Bulk density MT 33 not required after storage  

Persistent foam MT 47 not required after storage  

Wet sieve test MT 59.3 data required before and after 
storage 

 

Wetting of the preparation MT 53.3 data required before and after 
storage 

 

Dispersibility/ 
suspensibility 

  no method appropriate 
to in use concentrations 
is available, evidence is 
required that the 
dispersion is 
homogeneous  

Seed loading appropriate 
validated 
method 

required before and after storage 
unless treated seed to be used 
immediately after treatment 

 

Uniformity of distribution MT 175 data required before and after 
storage unless it can be shown 
the physical properties of the 
preparation have not changed  

 

Adhesion to treated seed appropriate 
validated 
method 

as for uniformity of distribution  

Flow through a seed drill  as for uniformity of distribution  

Effectiveness of cleaning 
procedures 

 not required after storage  

Stability of packaging and 
packaging/preparation 
interactions 

 observation of pack stability - data from smaller pack 
sizes may be used to 
bridge to large 
containers 
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4.17. Aerosols (AE)  

Guidance on the testing of aerosols may be found in óThe Aerosol Directiveô 
(75/324/EEC) and the subsequent amendment 94/1/EC. 

Property Test storage stability 
requirements 

Comment 

Active substance content appropriate 
validated method 

required before and after 
storage 

the active substance 
content of the spray 
produced from the 
aerosol should be 
determined 

Flammability   Aerosols should be 
tested in accordance 
with the methods in 
Annex V of directive EC 
67/548. 

Weight loss of can after a 
5 second spray 

repeated three 
times 

required before and after 
storage 

 these data allow a 
measurement of the 
approximate application 
rate  

Spray diameter diameter of the 
wet patch on a 
piece of 
cardboard or 
similar material 
when sprayed at 
a distance of 30 
cm 

required before and after 
storage 

 

Low temperature stability   required if ambient 
testing did not include 
low temperature storage 

Stability of packaging and 
packaging/preparation 
interactions 

  observation of can 
integrity (required after 
storage only) 

    

 



Chemicals  
Regulation  
Directorate  

 
Data Requirements Handbook  

 

28/09/04 Chapter 3 - 58 PhysChem Properties 

4.18. Preparations to be applied as smokes including smoke tins (FD), 
smoke candles (FK), smoke cartridge (FP), smoke rodlet (FR), 
smoke tablet (FT), smoke generator (FU) and smoke pellet(FW). 

Evidence is required that the preparation generates a smoke when used according to 
label recommendations. 
 

Property Test Storage stability 
requirements 

Comment 

Active substance content appropriate 
validated 
method 

data required before and after 
storage 

evidence is also required that 
active substance is stable at 
the temperatures likely to 
occur in smoking 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state 
are required before and after 
storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10, 
A15, A16 

not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Bulk density MT 33 not required after storage  

Burning time no standard 
method 

data required before and after 
storage 

evidence is required that the 
preparation may be 
satisfactorily applied as a 
smoke. 

Evidence of combustibility  data required before and after 
storage 

the quantity of material 
remaining after combustion 
(including unvolatilised AI) 
should be determined 

Stability of packaging and 
packaging/preparation 
interactions 

 observations of pack integrity 
required 
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4.19. Fogging concentrates including hot fogging concentrates (HN) and 
cold fogging concentrates (KN)  

Property Test  Comment 

Active substance 
ingredient content 

appropriate 
validated 
method 

data required before and after 
storage 

evidence is also required 
that the active substance is 
stable at the temperatures 
likely to occur in fogging 
machinery. 

Appearance 
 physical state 
 colour 
 odour 

 Observations of physical state are 
required before and after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10, 
A15 

not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Viscosity  not required after storage required for non-Newtonian 
liquids 
data may be used to support 
the storage stability of the 
preparation 

Relative density EEC A3 not required after storage  

Appearance  evidence that the physical state 
has been maintained  

 

Persistent foam MT 47 not required after storage only required if the 
preparation is to be 
dispersed in water 

Dilution stability MT 41 data required before and after 
storage 

only required if the 
preparation is to be 
dissolved in water 

Emulsion stability, 
emulsifiability 

MT 36 or MT 
173 

data required before and after 
storage 

only required if the 
preparation is to be 
emulsified in water 

Application efficiency  evidence is required that the 
preparation may be applied 
through application machinery. 
These data should be generated 
before and after storage unless it 
can be demonstrated that there 
has been no change in the 
physical properties of the 
preparation. 

 

Low temperature stability MT 39.1 if required suspensibility, emulsion 
stability and wet sieve test (if 
appropriate) should be 
determined after storage 

required if ambient testing 
did not include low 
temperature storage 

Stability of packaging and 
packaging/preparation 
interactions  

  evidence there is no 
deterioration in packaging on 
storage 
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4.20. Baits:- including grain bait (AB), block bait (BB), granular bait (GB), 
ready-to-use bait (RB), plate bait (PB) 

These requirements should be read in conjunction for those describing the efficacy of 
the preparation as there are some areas where data for the biological efficacy of the 
preparation may be used to support the preparation chemistry and storage stability 
requirements. For preparations with the same bait base which differ only in active 
substance content, there may be scope of extrapolation of data between different 
preparations especially for storage stability data. 
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Property Test Storage stability requirements Comment 

Active substance 
ingredient content 

appropriate 
validated 
method 

evidence of retention of biological 
efficacy may be acceptable but 
consideration must be given to 
the number of animals required in 
testing. 

 

Appearance 
 physical state 
 colour 
 odour 

 observations of physical state 
required after storage 

 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10, 
A12, A16 

not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Bulk density MT 33, 159 
or 169 

not required after storage  

Flowability MT 172 data required before and after 
storage 

only required for 
granules 

Retention of palatability   see efficacy 
requirements for 
palatability testing 
(Working document 
10/2) 

Appearance observation evidence must be provided that 
the bait retains the physical state 
including observations of 
compaction on storage and there 
is no obvious bio-degradation e.g. 
colouration, odour, microbial 
growth 
For block baits there must be no 
ófusingô of the blocks on storage 
For all baits it must be 
demonstrated that the product 
can be satisfactorily applied 
according to the 
recommendations on the label 

 

Friability and attrition 
characteristics 

MT 178 not required after storage  

Dustiness   only applicable to cereal 
grain based baits 

Stability of packaging and 
packaging/preparation 
interactions 

observation observation should be made of 
pack stability and integrity 
This should include pack weight 
for liquid preparations. 
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4.21. Bait concentrates (CB) 

Property Test Storage stability requirements Comment 

Active substance 
ingredient content 

appropriate 
validated 
method 

  

Appearance 
 physical state 
 colour 
 odour 

 observations of physical state 
required after storage 

Observations of physical 
appearance are required 
e.g. sedimentation. 

Explosive properties EEC A14 not required after storage  

Oxidising properties EEC A17 not required after storage  

Flash point and 
flammability 

EEC A10, 
A12, A16 

not required after storage  

Acidity/ alkalinity or pH MT 31 or MT 
75 

data required before and after 
storage 

 

Bulk density MT 33, 159 
or 169 

not required after storage  

Retention of palatability   only required if 
significant physical 
changes were observed 
on storage. 

Properties  For all baits it must be 
demonstrated that the preparation 
can be satisfactorily applied 
according to the 
recommendations on the label 
Evidence of satisfactory mixing 
and uniform distribution of the 
active substance in the prepared 
bait must be provided 

 

Stability of packaging and 
packaging/preparation 
interactions 

observation observation should be made of 
pack stability and integrity 
This should include pack weight 
for liquid preparations. 

 

Data are only required if bait concentrate is to be sold for dilution by operators before 
use. 
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CHAPTER 4: TOXICITY 

1. Introduction 

The classification of pesticide formulations/PPPs for human health hazards can be 
based on data from studies, by extrapolation from data on related formulations or by 
calculation based on the properties of the constituents. Guidance on the basic 
calculation procedures can be found in Directive 1999/45/ECÀ on the classification, 
packaging and labelling of dangerous preparations.  

For acute toxicity classification of formulations where the actual LD50 values of all 
components are known, it is possible to estimate the actual LD50 for the formulation 
and the appropriate classification by using the following formula:- 

C1 + C2 + C3 ...Cn   = 100 
L1     L2    L3     Ln        A           

Where  
C is the concentration of each individual component in 

% w/w  
L is the LD50 of each individual component in mg/kg 

bw 
A is the value determining the classification of the 

formulation see section 2.2 below. 
 

                                                 
À Please note: The text of EU directives are available as free downloads from the EUR-Lex website (http://eur -
lex.europa.eu/en/index.htm) and direct links are supplied from the online version of this handbook. However, these 
do not include tables, figures or formulae. With the exception of the latest legislation, a fee may be charged for the 
supply of these. 

http://www.eur-lex.europa.eu/en/index.htm
http://eur-lex.europa.eu/en/index.htm
http://eur-lex.europa.eu/en/index.htm
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2. Classification of pesticides according to EC 
requirements  

2.1. Introduction 

2.1.1. The EC system of classification is essentially that recommended by the World Health 
Organisation (WHO Technical Report Series No 513, 1973) with the addition of the 
classifications of highly flammable, flammable, corrosive, irritant, explosive and 
oxidizing. The purpose is in the main to provide a symbolic representation of hazards 
common to all dangerous substances and preparations and, to the extent practicable. 
to provide for the use of standard risk and safety phrases. 

2.1.2. Whilst most products will be classified in accordance with para 2.2 below it may be 
necessary to take other factors into consideration (see Appendix 8, section 2, of part 
4 of the Registration Handbook). 

2.1.3. Where products are classified as other than (very) toxic, corrosive or explosive; are 
contained in packages of 125 ml or less; and present no danger to persons handling 
the packages, or others; then by agreement with the Registration Department some 
or all of the requirements to label the package in accordance with the classification 
may be waived. 

2.2. Toxicity 

2.2.1. Solid and liquid formulations 

The basis for classification is primarily the acute oral LD50 to the rat, although the 
acute percutaneous LD50 should be used if this would indicate a more severe 
classification. The following LD50 figures should be used in classifying a pesticide on 
the basis of the oral LD50 or percutaneous LD50. 
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Classification Formulation 

Oral LD 50 Solids Liquids (including solid 
baits and pesticides in tablet 

form) 
Very toxic 5 mg/kg or less 25 mg/kg or less 

Toxic Over 5 mg/kg but not more 
than 50 mg/kg 

Over 25 mg/kg but not 
more than 200 mg/kg 

Harmful Over 50 mg/kg but not 
more than 500 mg/kg 

Over 200 mg/kg but not 
more than 2,000 mg/kg 

Percutaneous LD 50   

Very toxic 10 mg/kg or less 50 mg/kg or less 

Toxic Over 10 mg/kg but not 
more than 100 mg/kg 

Over 50 mg/kg but not 
more than 400 mg/kg 

Harmful Over 100 mg/kg but not 
more than 1,000 mg/kg 

Over 400 mg/kg but not 
more than 4,000 mg/kg 

 

2.2.2. Pesticides in the form of gas or liquid gas; fumigants and aerosol products; pesticides 
in powder form in which the diameter of the particles does not exceed 50 microns. 

The basis for classification is primarily the inhalation 4-hour exposure LC 50 to the 
rat, using the following figures: 

Very toxic 0.5 mg/l air or less 

Toxic Over 0.5 mg/l air but not more than 2 mg/l air 

Harmful Over 2 mg/l air but no: more than 20 mg/l air 
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2.2.3. The EC requirements also include provisions for classification as ñToxicò orò Harmful 
ñon the basis not only of acute effects. but also longer term effects. In rare instances, 
therefore. pesticide formulations may qualify for classification according to the 
following criteria: 

Harmful
: 

Repeated or prolonged exposure is likely to cause serious damage* at 
levels of the order of: 

ǒ oral, rat 50 mg/kg (body weight)/day 

ǒ dermal, rat or rabbit 100 mg/kg (body weight )/day 

ǒ inhalation, rat 0.5 mg/litre 6 h/day 

These guide values can apply directly when severe lesions have been 
observed in a sub-chronic (90 days) toxicity study, but also serve as a 
guide when interpreting the results of sub-acute (28 days) or chronic (two 
years) toxicity tests. 

Toxic: Repeated or prolonged exposure is likely to cause serious damage* at 
levels significantly lower than those quoted above. 

(*serious damage means clear functional disturbance or morphological changes which 

have toxicological significance.) 

In either case. the Risk Phrase ñDanger of serious damage to health by prolonged 
exposureò, coupled with the appropriate Risk Phrase to indicate the relevant route of 
exposure, will apply. 

2.3. Flammability 

2.3.1. Liquid substances and preparations having a flash point of 21 C or over (but less 

than 55 C) shall be classified as flammable. 

2.3.2. In accordance with EC Council Directive 75/324/EEC. pre-pressurised aerosol 
dispensers shall be clearly and legibly marked flammable or with the symbol of a 
naked flame if the contents include more than 45% by weight, or more than 250 
grammes, of flammable components. 

flammable components are: 

i) gases which are flammable in air at normal pressure: 

ii) substances and preparations in liquid form which have a flash point less 

than, or equal to 100 C. 

The method of determining the flash paint shall be that defined in EC Directive 
67/548/EEC or as subsequently amended. 

2.4. Highly Flammable 

The following shall be classified as highly flammable: 
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ǒ substances and preparations which may become hot and finally catch fire 
in contact with air at ambient temperature without any application of 
energy 

ǒ solid substances and preparations which may readily catch fire after brief 
contact with a source of ignition and which continue to burn or to be 
consumed after removal of the source of ignition: 

ǒ liquid substances and preparations having a flash point below 21°C; 

ǒ gaseous substances and preparations which are flammable in air at 
normal pressure; 

ǒ substances and preparations which, in contact with water or damp air, 
evoke highly flammable gases in dangerous quantities. 

2.5. Corrosivity and Irritancy 

The criteria given below are directly applicable when the data concerned have been 
obtained from the test methods B4 and B5 in Directives 92/69/EEC or comparable 
methods. In other cases the data should be evaluated for classification purposes in 
consultation with the registration authority 

2.5.1. Corrosive 

Pesticides are classified as corrosive, and assigned the ñcorrosiveò symbol and 
indication of danger and assigned Risk Phrases in accordance with the following 
criteria: 

Causes severe burns 

if. when applied to healthy intact animal skin, full thickness destruction of 
skin :issue occurs in at least one animal as a result of up to three 
minutesô exposure, or if this result can be predicted (for example, from 
strongly acid or alkaline reactions). 

Causes burns 

If when applied to healthy intact animal skin, full thickness destruction of 
skin tissue occurs in at least one animal as a result of up to four hoursô 
exposure, or if this result can be predicted (as above). 

2.5.2. Irritant 

Non-corrosive pesticides are classified as irritant, assigned the ñirritantò symbol and 
indication of danger and assigned Risk Phrases in accordance with the following 
criteria: 

Irritating to skin 

if, when applied to healthy intact animal skin for up to four hours, 
significant inflammation is caused and which is present 24 hours or more 
after the end of the exposure period. 
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Inflammation is significant. if the mean valueÀ of the scores is 2 or more 
for either erythema and eschar formation or oedema formation. The 
same applies where the test has been completed using three animals if 
the score for either erythema and eschar formation or oedema formation 
observed in two or more animals is equivalent to the value of 2 or more. 

Irritating to eyes 

if, when applied to the eye of the animal, significant ocular lesions are 
caused and which are present 24 hours or more after instillation of the 
test material. 

Ocular lesions are significant. if the means of the scores have any of the 
values: 

cornea opacity equal to or greater than two but less than three; iris lesion 
equal to or greater than one but not greater than 1.5; redness of the 
conjunctivae equal to or greater than 2.5; oedema of the conjunctivae 
(chemosis) equal to or greater than 2. The same applies where the test 
has been completed using three animals if the lesions, on two or more 
animals, are equivalent to any of the above values except that for iris 
lesion the value should be equal to or greater than one but less than two 
and for redness or conjunctivae the value should be equal to 2.5. 

Risk of serious damage to eyes 

if. when applied to the eye of the animal, severe ocular lesions are 
caused and which are present 24 hours or more after instillation of the 
test material. 

Ocular lesions are severe if the meansÀ of the scores have any of the 
values: 

cornea opacity equal to or greater than three: iris lesion greater than 1.5. 
The same shall be the case where the test has been completed using 
three animals if these lesions, on two or more animals, have any of the 
values: 

cornea opacity equal to or greater than three: iris lesion equal to two. 

May cause sensitization by skin contact 

if practical experience shows the substances and preparations to be 
capable of inducing a sensitization reaction in a substantial number of 
persons by skin contact. o on the basis of a positive response in 
experimental animals. 

In the case of adjuvant-type test methods, a response of at least 30% of 
the animals is considered positive. For anô other test method a response 
of at least 15% of the animals is considered positive 

                                                 
À in all cases, all scores at each of the reading times (normally 24. 48 and 72 hours) for an effect should be used in 
calculating the respective mean values 
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Irritating to respiratory system 

substances and preparations which cause serious irritation to the 
respiratory system, based normally on practical observation. 

2.6. Explosivity 

Substances and preparations which may explode under the effect of flame or which 
are more sensitive to shocks or friction than dinitrobenzene shall be classified as 
explosive. 

2.7. Oxidizing 

Substances and preparations which may give rise to highly exothermic reaction when 
in contact with other substances, particularly flammable substances. 
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3. Operator Exposure Data Requirements 

The following information is available on operator exposure; 

Data requirements for products to be 
approved under Council Directive 91/414 
and the Plant Protection Products 
Regulations. 

Annex III of directive 91/414, Sections 
7.2.1. to 7.2.3 

Data requirements for products to be 
approved under the Control of Pesticides 
Regulations 1996 (COPR). 

The Application Overview; The Applicant 
Guide guidance document on completing 
an Application Overview. 

Experimental Authorisations Experimental Approvals; The Applicant 
Guide guidance document on 
Experimental Approvals 

Predictive Operator Exposure Model 
(POEM) (SC 8001) 

Available from CRD Website 

 
Any exposure studies conducted should comply with the document referenced below. 
This document is available from the Organisation for Economic Co-Operation and 
Developmentôs (OECD) website (http://www.oecd.org/ehs/) or from OECDôs 
Environment Directorate Environmental Health and Safety Division, 2 rue Andre-
Pascal, 75775 Paris Cedex 16, France. 

Guidance Document for the Conduct of 
Studies of Occupational Exposure to 
Pesticides during Agricultural Application 

OECD/GD(97)148 
(http://www.oecd.org/ehs/) 

http://ec.europa.eu/food/plant/protection/evaluation/legal_en.htm
http://www.pesticides.gov.uk/applicant_guide.asp?id=1246#operator_exposure
http://www.pesticides.gov.uk/applicant_guide.asp?id=1246#operator_exposure
http://www.pesticides.gov.uk/psd_pdfs/applicant_guide.asp?id=1219
http://www.pesticides.gov.uk/psd_pdfs/applicant_guide.asp?id=1219
http://www.pesticides.gov.uk/applicant_advice.asp?id=697
http://www.oecd.org/ehs/
http://www.olis.oecd.org/olis/1997doc.nsf/ENGDIRCORPLOOK?OpenView&Start=1&Count=100&Expand=8.1.1#8.1.1
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CHAPTER 5: RESIDUES 

1. Residue Data Requirements 

The following documents are available from the website of the European Commission 
Directorate General Health and Consumer Protection; 
http://ec.europa.eu/food/plant/protection/resources/publications_en.htm#council. 

ǒ Guidance document on residue analytical 
methods. 

SANCO/825/00 

ǒ Residues: Guidance for generating and 
reporting methods of analysis in support of 
pre-registration data requirements for Annex 
II (part A, Section 4) and Annex III (part A, 
Section 5) of Directive 91/414. 

SANCO/3029/99 

http://ec.europa.eu/food/plant/protection/resources/publications_en.htm#council
http://ec.europa.eu/food/plant/protection/resources/publications_en.htm#council
http://ec.europa.eu/food/plant/protection/resources/publications_en.htm#council
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2. Guidance on Residue Data Requirements. 

2.1. Introduction 

The purpose of these residue guidance documents is to advise applicants for 
authorisation on the amount and type of residue data required by the authorities 
when considering a proposal to market a new product or to extend the use of an 
existing product. A similar data package is also required in support of existing 
chemicals when they are reviewed. 

ǒ These guidance documents replace PART THREE/A3/Appendix 1-1A 
and 1B of óThe Registration Handbookô. 

It is not intended that these residue guidance documents should be adhered to rigidly 
in all circumstances, since this may not always be scientifically necessary or 
technically possible. Nevertheless applicants are advised that if they submit 
packages which do not reflect the standard and scope of data described in these 
guidelines they should submit an explanation justifying that situation. In some 
circumstances further data in addition to those indicated in these guidelines may be 
required to satisfy particular concerns. These guidance documents deal with 
requirements for chemical pesticides; guidance for biological pesticides can be found 
in Annex III of directive 91/414. These residue guidance documents are those 
developed as supporting documents to 91/414/EC and related Directives, they are at 
an advanced stage but may be subject to amendment. Further guidance documents 
may be added in the future. 

Residue data are needed to support all uses on crops for human or animal 
consumption, as well as for all uses in food storage and in livestock premises, as 
they are essential for the assessment of consumer risk. 

Residue means any pesticide including any specified derivatives such as degradation 
and conversion products, metabolites and reaction products, which are considered to 
be of toxicological significance. The amounts are expressed in terms of milligrammes 
of the chemical and/or derivative(s), in a kilogramme of crop/food/commodity (mg/kg). 

The residue guidance documents which replace Part Three/A3/Appendix 1-1A of 
óThe Registration Handbookô are as follows :- 

Appendix A Metabolism and Distribution in Plants. 
Appendix B General recommendations for the design, preparation and 

realisation of residue trials. 
Appendix C Testing of plant protection products in rotational crops.  
Appendix D Comparability, extrapolation, group tolerances and data 

requirements. 
Appendix E Processing studies. 
Appendix F Metabolism and distribution in domestic animals. 
Appendix G Livestock feeding studies. 
Appendix H Storage stability of residue samples. 
Appendix I Calculation of maximum residue levels and safety 

intervals. 

http://ec.europa.eu/food/plant/protection/evaluation/legal_en.htm
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These are available on the European Commission website, at 
 http://europa.eu.int/comm/food/plant/protection/resources/publications_en.htm 

Guidance on residue methods of analysis can be found in documents: - 

ǒ SANCO/3029/99 REV.4 óResidues: Guidance for generating and 
reporting methods of analysis in support of pre-registration data 
requirements.  

and 

ǒ SANCO/825/00 REV.6 óResidues: Guidance for generating and 
reporting methods of analysis in support of post-registration data 
requirements. 

These are available from the European Commission website, at  
 http://ec.europa.eu/food/plant/protection/resources/publications_en.htm#council  

Sections include an introduction, identification of the objectives, guidance on the 
extent of data required and guidance on experimental design and information which 
should be included in reports.  

The trigger value for animal metabolism data specified in Appendix F should be read 
as 0.1 mg/kg total diet as received and is not on a dry matter basis. 

Data packages should be submitted in accordance with the dossier guidelines for 
submission of applications for authorisation under council directive 91/414/EC. 

Implementation date 

As these guidance documents completely replace the current residues guidance 
documents in Part Three/A3/Appendix 1-1A of óThe Registration Handbookô the new 
guidance documents referenced will apply to studies started after 31 December 
2001. 

http://europa.eu.int/comm/food/plant/protection/resources/publications_en.htm
http://europa.eu.int/eur-lex/en/lif/reg/en_register_035020.html
http://europa.eu.int/eur-lex/en/lif/reg/en_register_035020.html
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3. Guidance on the Estimation of Dietary Intakes of 
Pesticides Residues 

3.1. Purpose 

Estimates of pesticide intake need to be made in order to compare potential 
consumer dietary exposure with acceptable dietary intakes derived from toxicological 
studies.  At its most basic level, if estimates of long and short-term intake are less 
than the acceptable daily intake (ADI) and the acute reference dose (acute RfD), 
respectively, then the risks to the consumer may be regarded as acceptable. 

The Guidelines and Criteria for the Preparation and Presentation of Complete 
Dossiers and of Summary Dossiers for the inclusion of Active Substances in Annex I 
of Directive 91/414/EEC (Article 5.3 and 8.2) (Document 1663/VI/94) require that an 
estimate is made of the theoretical intakes of pesticide residues by consumers. 
Consumer risk assessment is a vital part of the approval process and it is in the 
applicantôs interest to estimate potential intakes since intake estimates can assist in 
assessing whether further information is required. 

Two intake calculation models are now available here1; one for short-term (acute) 
intake calculations the other for long term (chronic) intake calculations.  These two 
models are updates of the previous versions, with new adult, vegetarian, elderly and 
more detailed child consumption data incorporated.  As Excel spreadsheets, they are 
designed to be more user friendly than the previous versions and are available with 
accompanying guidance notes. 

 

 

                                                 
1 http://www.pesticides.gov.uk/aa_registration.asp?id=1687 

http://www.pesticides.gov.uk/aa_registration.asp?id=1687
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CHAPTER 6: ENVIRONMENTAL FATE AND 
BEHAVIOUR 

1. General Guidance on Data Requirements to Assess 
the Fate and Behaviour of Agricultural Pesticides in 
the Environment 

1.1. Introduction 

1.1.1. General Considerations 

Aims of the guidance note 

This guidance note is intended to help the applicant by providing technical 
background information on data which may be required to enable an assessment to 
be made of the risks of contamination which a pesticide may present to the 
environment. Whilst this paper represents a UK guidance note for the regulation of 
environmental fate and behaviour of pesticides, as our knowledge is far from 
complete in certain important areas, it is vital in setting working parameters that we 
make these sufficiently flexible to be adapted in the light of new knowledge. Indeed, it 
is impracticable to specify any rigid testing programme for all types of pesticide 
chemicals, just as it is to provide hard and fast methods of assessing the significance 
of observed behaviour in or effects on the environment. This will be examined in the 
context of the EC Authorisations Directive (91/414/EEC), for agricultural pesticides; 
the latter term being used in the wider sense and including non-crop protection uses 
of agricultural pesticides, in addition to plant protection products as covered by the 
Directive. Non-agricultural pesticides are not addressed in this paper.  

Of fundamental importance in this area of pesticide regulation is the fact that the 
nature and amount of data required for pesticide approval depend on the properties 
and use of each active substance. A stepwise or tiered approach allows an efficient 
selection of tests essential to each individual risk assessment. Indeed, it is not 
possible (or recommended) to generate all of the data initially as the subsequent tiers 
of data rely on the results of previous studies, and if the experimental results 
obtained are sufficient to perform a satisfactory risk analysis then subsequent tiers of 
data may not be required at all. In addition, expert judgement can often replace, 
either partially or completely, the requirement to perform further studies. Further 
discussion of this matter occurs later in the document. Also of importance in this 
context are the various trigger values for performing different types of study in the 
data requirements in Annexes II and III of the EC Authorisations Directive 
(91/414/EEC), and applicants are strongly recommended to consult the Directive for 
further information on when different types of study are required. 
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It is important to recognise at the outset what this paper does not attempt to do. 
Generally it does not specify a rigid list of environmental fate and behaviour data 
requirements for different situations or types of pesticide for authorisations in the UK, 
and it should not be used as such. The exception to this is the tiered approach to 
groundwater exposure assessment for the UK that is outlined in section 1.2.2, 
Modelling studies. This guidance does not prescribe which study guidelines should be 
used when performing the various tests, although some general information on 
guidelines acceptable to the UK is provided later in the document. This paper 
provides applicants with technical background information on the regulatory 
philosophy adopted by the UK in the area of environmental fate and behaviour of 
agricultural pesticides. In general, with regard to this area of pesticide regulation, the 
UK is moving rapidly towards a system based on the provisions of the EC 
Authorisations Directive (91/414/EEC), and more details of this are provided below. 

Technical background to the regulation of environmental fate and behaviour 

Historically, the UK has never prescribed a rigid list of data requirements in this area, 
preferring to address specific problems and concerns associated with the 
environmental properties of individual pesticides on a compound-by-compound basis, 
and this approach will be continued. However when active substances are reviewed 
nationally or for active substances new to the UK which are existing substances 
elsewhere in the EU or for significant changes / extensions of use where 
environmental exposure will increase beyond the existing UK uses, the UK has 
adopted, for the purpose of assessing UK Approvals under National Rules, the data 
requirements, decision-making schemes and other regulatory provisions in the area 
of environmental fate and behaviour laid down in the aforementioned directive. Of 
course, for pesticides assessed under Community Rules, the various provisions of 
the directive are applied. Thus, for additional guidance on data requirements, study 
guidelines, decision-making schemes etc for environmental fate and behaviour, 
applicants should consult the various sections of the directive. For instance, if 
applicants are seeking guidance on what constitutes a 'base set' of data for 
environmental fate and behaviour, they are advised to consult Annex II (for active 
substances) and Annex III (for plant protection products) of the directive. This 
guidance note does not in any way alter or amend anything stated in the 
directive. 

Re-registration of products following inclusion in annex 1 of 91/414/EEC 

Once all the active substances in a product have been included in annex 1 of 
91/414/EEC the product has to be re-registered in the UK. Procedural issues relating 
to this process are contained in The Applicant Guide guidance document on re-
registration. To support this procedure a checklist for environmental assessment that 
should be used in conjunction with the content of this chapter of the data 
requirements handbook has been developed. The checklist is available at 
http://www.pesticides.gov.uk/approvals.asp?id=76.  Note the checklist is equally 
applicable to re-registering products that contain ósubstances new to the EUô and 
óexisting substancesô i.e. those on the EU market before 25 July 1993ô. 

http://www.pesticides.gov.uk/applicant_guide.asp?id=1283
http://www.pesticides.gov.uk/applicant_guide.asp?id=1283
http://www.pesticides.gov.uk/approvals.asp?id=76.
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Mutual recognition of products authorised in another member state under annex 1 of 
91/414/EEC 

Information relating to environmental considerations for applications following this 
approach to gaining authorisation, as well as the procedures involved are contained 
in The Applicant Guide guidance document on re-registration. 

Use that is made of the fate and behaviour data provided (reason for requirements). 

The data provided by applicants must permit an assessment to be made of the fate 
and behaviour of the pesticide in the environment. This information is subsequently 
used to assess the risk to non-target species (soil or aquatic organisms, plants etc) 
and following crops that will be exposed to the pesticide formulation, its active 
substance(s), and the metabolites, transformation and degradation products of the 
active substance(s). The information provided should therefore be sufficient to:  

ǒ predict the distribution, fate and behaviour of the pesticide in the 
environment, as well as the time courses involved, i.e. estimate the 
concentrations in soil, water and air and assess how these 
concentrations compare with any recognised limits or standards; 

ǒ in conjunction with other data, identify measures necessary to minimise 
contamination of the environment and impact on non-target species; 

ǒ in conjunction with other considerations, permit a decision to be made as 
to whether the pesticide can be approved, and the uses for which it can 
be approved; 

ǒ in conjunction with other data, classify the product as to risk;  

ǒ specify relevant risk and safety phrases for the protection of the 
environment, which are to be included on labels. 

As indicated above, the nature and amount of data required for pesticide approval 
depend on the properties and use of each active substance. A stepwise or tiered or 
triggered approach allows an efficient selection of tests essential to each individual 
contamination risk analysis. It is not possible to generate all of the data initially as the 
subsequent tiers of data rely on the results of previous studies. Simply because a 
particular study is mentioned later in this document, it does not mean that the study is 
necessarily required for any given application for pesticide approval. However, the 
data generated at each stage should be assessed by the applicant in order to decide 
whether the points listed above can be addressed and to identify any further studies 
to be performed. As has always been the case, the onus is on the applicant (in 
discussion with CRD officials if necessary) to identify and generate any extra data 
needed, and to submit a complete package of information, ready for evaluation. In 
order to assist the applicant in this process, CRD officials would be available for 
consultation (for instance by telephone or if necessary in a meeting) on matters such 
as the likely extra data needed for specific applications, and would where appropriate 
assess and comment on draft study protocols or on the applicability of different 
national or international study guidelines. Applicants are also referred to the 
documents óApproaches and Tools for Higher Tier Assessment of Environmental 
Fate in the UKô that CRD would recommend is considered in advance of arranging a 
meeting to discuss submissions. 

http://www.pesticides.gov.uk/applicant_guide.asp?id=1221
http://www.pesticides.gov.uk/applicant_advice.asp?id=713
http://www.pesticides.gov.uk/applicant_advice.asp?id=713
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Amongst the various EC Directives in this area, there is one which must particularly 
be taken into consideration when submitting environmental fate and behaviour data 
in support of applications for pesticide approval. The EC Directive on Drinking Water 

(98/83/EC) has set a maximum admissible concentration of 0.1 g/l for any individual 
pesticide in drinking water. This figure is independent of any toxicological or 
environmental assessment and does not necessarily represent risk. Nevertheless it is 
UK Government policy to control the use of pesticides in such a way as to reduce the 
occurrence and levels of pesticide contamination found in drinking water, as required 
by EC legislation. The Uniform Principles for decision making (annex VI of 

91/414/EEC which is 97/57/EEC) requires that this 0.1 g/l standard for any 
individual pesticide is applied to groundwater. 

The environmental exposure to a pesticide depends primarily on:  

i) Concentration of chemical in the relevant environmental compartment 

The highest concentrations usually occur during and just after 
application. Following application, the concentration of residues declines 
due to:  

ǒ degradation 

ǒ movement into other compartments 

ǒ dilution. 

Degradation can include such processes as hydrolysis, photolysis, 
microbial metabolism etc. Movement reduces the concentration in the 
treated compartment but transports residues to untreated compartments, 
e.g. from plant surface to soil or soil to water.  

ii) Bioavailability of the chemical 

For substances entering surface waters, the availability of a chemical to 
organisms is primarily related to its concentration in the aqueous phase. 
When strongly adsorbed to sediment or soil, availability will often be 
significantly reduced. Under some circumstances it would also be 
necessary to consider exposure of organisms via the food chain or via 
the atmosphere. 

iii) Nature of the system or organism  

Exposure assessment for an organism requires information on such 
aspects as:  

ǒ does it live in the treated area, or in an area to which the pesticide could 
be transported? 

ǒ does it actively consume treated crops or become exposed via the 
dermal or inhalation routes etc? 

In order to assess the risk of contamination of the environment or exposure of 
non-target organisms, the potential of the pesticide for movement through the 
environment must be addressed. For pesticides used in, on or over soils, a study of 
the pesticide's breakdown in soil is required. Similarly, for pesticides intended for use 
in or near water, or whose entry into water cannot be ruled out, information must be 
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supplied on mobility in soil and on the fate in the aquatic environment, including 
natural water/sediment systems. Such requirements and any trigger values for 
performing different types of study are detailed in the data requirements Annexes of 
the Authorisations Directive. Account must be taken of fate and behaviour in relation 
to groundwater as well as surface water.  

The behaviour of any environmentally significant metabolites, transformation and 
degradation products of the pesticide, with significant potential to contaminate water 
or soil and cause harm to non-target organisms, must also be investigated. The EC 
Authorisations Directive stipulates that this requirement applies to those products 
formed from the pesticide active substance and occurring at levels above 10% of the 
added pesticide. It may be necessary to investigate such products formed at levels < 
10% where they are known to have significant effects on target and or non-target 
organisms. The Annexes of the Directive and EU guidance documents should be 
referred to for more detailed guidance on this point. Unless otherwise stated, the term 
pesticide in this document will be deemed to include both the active substance and 
any significant metabolites, transformation and degradation products. However, in the 

context of the 0.1 g/l drinking water limit being applied to groundwater, it is possible 
to make the case (with appropriate supporting data) that metabolites, transformation 
and degradation products are ónot relevantô and this limit does not then apply. 

Many of the processes involved in determining the fate and behaviour of a pesticide 
in the environment can take place over a very variable time scale, depending on the 
properties and use of the compound. For instance, if a pesticide is not degraded 
immediately following its application to a crop, then it can remain in the soil for 
several weeks or months, during which time it is subject to any climatic or seasonal 
changes which may take place, and these could have a profound effect on the 
eventual fate of the compound. It is usually, though not always, the case that a 
compound applied in the autumn or winter will persist in soil for longer than if the 
same compound were applied in the spring or summer, this being largely due to a 
difference in prevailing temperature and moisture conditions. In addition, the time 
scale of any movement of the pesticide from soil to natural waters can be extremely 
variable, with surface water streams and ditches often receiving significant localised 
inputs in agricultural areas within the first few days of pesticide application, while it is 
considered that compounds can take up to several years to slowly leach through soil 
layers to reach underlying deep groundwater. All such factors should be taken into 
account when planning the studies to be performed to support a particular use. 

Certain data of importance in the assessment of the environmental fate and 
behaviour of a pesticide, such as its identity, the physico-chemical properties of the 
active substance, the properties of the formulated product etc, are fully addressed 
elsewhere in the Handbook and therefore will not be discussed further here. 
However, whilst such properties can be indicative of the fate and behaviour of the 
pesticide in the environment, further evidence is usually required to substantiate early 
predictions based on simple physico-chemical properties.  

These guidance notes should help applicants to generate data appropriate to the 
properties of their pesticide product. As has previously been the case, applicants may 
discuss data requirements and proposed studies with CRD's Environment Branch. It 
is suggested that before making an approach to CRD, these guidance notes and any 
relevant parts of the Authorisations Directive are consulted first.  

http://www.pesticides.gov.uk/applicant_advice.asp?id=713
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Applicants are recommended to refer to relevant internationally accepted publications 
from the EC, OECD, SETAC or CoE/EPPO for more information than is provided in 
these guidance notes, and key references are provided at the end of the document. 
Much of the philosophy of the UK regulatory system for environmental fate and 
behaviour is in line with risk assessment schemes produced by the joint CoE/EPPO 
Panel on Environmental Risk Assessment of Plant Protection Products. This panel 
was established to develop new guidelines for environmental risk assessment of 
plant protection products, and has drawn up risk assessment schemes on various 
aspects of environmental fate and behaviour. In addition, applicants are referred to 
relevant OECD and SETAC study guidelines, and of course to the various EC 
directives which impinge on the regulation of the fate and behaviour of pesticides in 
the environment. Also of continuing importance in the areas of data requirements, 
study guidelines and decision-making are the various national regulatory schemes 
that have been in existence for varying lengths of time. Of particular relevance for 
environmental fate and behaviour are the national schemes of Germany (BBA - 
Federal Biological Research Centre for Agriculture and Forestry), the USA (EPA - 
Environmental Protection Agency), Canada and the Netherlands, and these will 
continue to be influential for regulation in EU Member States until such time as the 
Authorisations Directive is fully implemented. 

In the following section on the different types of study which can be used to assess 
the environmental fate and behaviour of a pesticide, no attempt has been made to 
recommend appropriate individual study guidelines. To a certain extent, this aspect is 
covered in the data requirements Annexes of the Authorisations Directive, with most 
of the study types being referenced to guidelines published by the following 
international organisations: EC, OECD, SETAC or CoE/EPPO. However, in the UK, 
we have generally accepted for evaluation, studies which are performed to a 
satisfactory scientific standard, regardless of the guideline used, and this philosophy 
will continue. In particular, studies performed to one or more of the national 
guidelines stated above (Germany, USA, Canada and Netherlands) will be accepted 
for evaluation in the area of environmental fate and behaviour. In any case, as stated 
above, we will always assess and comment on draft study protocols or on the 
applicability of different national or international study guidelines. 

1.2. General Guidance on Types of Study 

1.2.1. Introduction 

Some general remarks will be presented on the different types of study which can be 
used to assess the environmental fate and behaviour of a pesticide. At this stage it is 
worth re-emphasising the following important points: 

ǒ this guidance should be seen in the context of the EC Authorisations 
Directive; 

ǒ this should not be used as a check-list of data requirements; 

ǒ a tiered approach to selection of relevant studies is recommended; 

ǒ any study can be discussed with CRD, and protocols and guidelines will 
be commented on if requested. 
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ǒ Where studies do not use a radiolabelled test substance the methods of 
analysis used should be appropriately validated as described in 
SANCO/3029/99 rev.4 

1.2.2. Fate and Behaviour in Soil 

Degradation in soil 

Laboratory degradation studies: 

Once released into the environment, a pesticide is subject to degradation by various 
processes. Investigations of the route(s) and rates by which a pesticide is degraded, 
and the fate of its environmentally significant degradation products, are central to the 
successful prediction of environmental fate and behaviour. For investigations of the 
rate of degradation in soil, it is clear that the temperature and soil moisture content of 
the study plays a crucial role and care should be exercised in interpretation of the 
results of standard laboratory tests normally performed at 20°C and 40% maximum 
water holding capacity. For instance the soil temperature in the UK for much of the 
winter months may be nearer to 5-10°C, and performing a study at a temperature 
lower than 20°C could be an option which applicants may wish to consider when 
relevant. Another accepted approach is to use appropriate equations to extrapolate 
degradation rates to more realistic values from the standard conditions in guideline 
studies. Soil type (mineral and organic matter contents) also has a crucial influence 
on degradation and soil types chosen should be representative of proposed UK use 
conditions. 

Laboratory studies are essential for determining pathways and identifying 
degradation products, and for investigating simplified aspects of pesticide behaviour. 
Standardised and controlled conditions are necessary for comparability among 
studies. Some laboratory-derived data provide a more reliable basis for assessment 
of contamination risk than other data sets. Clearly, the simplified range of conditions 
studied in the laboratory cannot mimic the complex interactions occurring in the field. 
Therefore, in most circumstances further elucidation by field study is necessary. 

Field dissipation, soil residue and soil accumulation studies: 

Field studies may reveal the extent to which data obtained under controlled 
laboratory conditions, allow us to gain an understanding of the fate and behaviour of 
a pesticide in the environment. Field studies are particularly useful for the 
determination of the rate of dissipation under realistic climatic conditions and 
assessment of risk to aquatic or terrestrial flora and fauna. If contamination and 
effects on flora and fauna cannot be effectively ruled out on the basis of predictions 
of entry of the pesticide to water and its fate and behaviour as indicated from 
laboratory tests and other relevant information such as physico-chemical properties, 
then field studies must be considered. Before studies are undertaken in the field, 
there should be sufficient information to allow efficient design of such studies and 
interpretation of their results. Field studies are normally used to determine the rate of 
degradation - not the route of degradation. 

Field studies of dissipation should ideally include an investigation of movement of the 
pesticide in order to indicate the relative contribution of both degradation and 
movement to the overall apparent dissipation. Degradation and mobility are 
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interdependent: adsorption to soil particles or movement from a zone of high 
microbial activity can slow degradation, while degradation reduces the amount of the 
active substance with a potential for movement. Field studies should be designed to 
address specific areas of uncertainty or concern about the pesticide's fate and/or 
behaviour. 

Photodegradation studies in soil: 

Where the pesticide is likely to be exposed to light (e.g. on the soil surface), its rate 
and route of photolytic degradation should be determined. Tests should use one soil 
type representative of areas of use in the UK. Control treatments should differ from 
test treatments only in the exclusion of light from the control vessel or chamber. The 
light source may be natural light not differing in any significant respect from that 
incident in the UK, or an appropriate artificial source with information provided on the 
comparability with natural light. 

Other degradation or metabolism studies in soil, e.g. unextractable residues: 

These types of studies can be performed on a pesticide to investigate a particular 
aspect of its behaviour not well covered by conventional studies, or where a problem 
is anticipated based on the results of previous studies. 

Mobility in soil 

Sorption studies: 

For many pesticides, adsorption by organic matter and/or clay particles is an 
important factor in their retention by soils in the field. The degree to which this 
potential is realised depends on the availability of adsorbent materials in the soil and 
the opportunity for adsorption to occur. Thus, a substance which is strongly adsorbed 
by soil organic matter has a lower potential for mobility in humous soils than in sandy 
soils. Standard laboratory 'shake-flask' soil sorption studies are normally the 
preferred method for determining the soil/water adsorption coefficients (Kd, Kf and 
Koc) of a pesticide active substance, and can also be used, where relevant, for 
degradation products. 

Several forces may be involved in the adsorption of a pesticide onto soil components, 
and the relative importance of each may vary according to the size, conformation, 
structure and presence of ionisable groups on the pesticide molecule as well as the 
composition and structure of the soil. However, the process of adsorption of a 
pesticide by soil organic matter is often similar to the partitioning of the pesticide 
between aqueous and organic solvents (i.e. soil water and organic matter) - hence 
the usefulness of the octanol/water partition coefficient (Kow). It is important though 
to emphasise the non-ideal sorption behaviour of ionisable pesticides, particularly 
weak acids and bases which will show the greatest sensitivity to pH changes. 
Subsequent removal of the pesticide from the soil water, by movement or 
degradation, may lead to desorption.  
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Mobility studies 

Column leaching studies: 

The pesticide test substance is introduced into vertical columns of soil which are then 
eluted with an appropriate aqueous solution, which might simulate rainfall, irrigation, 
etc. The distribution of the test substance in the eluate and through the soil column is 
quantified. The applied substance should be accounted for within the apparatus. Soil 
columns usually consist of sieved, homogenised natural soil, but can also be 
standardised columns made up from specified soil components (e.g. sand). The 
choice of column type should reflect the objective of the test. The mode and rate of 
application of the test substance should reflect conditions expected to arise from 
intended use. The water flow rate (measured as mm/day) through the column of soil 
should be stated in the study report to enable comparison with actual rainfall figures 
representative of the UK (or equivalent) conditions. Where there is a possibility of 
significant soil persistence of a pesticide or its degradation products, then tests with 
"aged" residues in soil may be appropriate. Column leaching studies can be used to 
obtain information on both the pesticide active substance or, where relevant, its 
degradation products. However, there is an increasing trend to perform soil sorption 
studies in place of column leaching studies. Column leaching studies may not need 
to be performed at all, if reliable data on potential mobility in soil can be obtained, on 
the active substance and any relevant degradation products, from soil sorption 
studies. Column leaching studies can be an appropriate study design to estimate 
adsorption (Kd) values particularly for unstable test substances that degrade 
significantly during the equilibrium time of óshake flaskô sorption studies. 

Lysimeter studies: 

Trials carried out in lysimeters (a monolith of undisturbed field soil, with the capability 
for sampling and monitoring) or on hydrodynamically isolated soil profiles in situ in 
the field have an inherently greater potential for realism, in that they include biotic 
and abiotic elements of pesticide-soil systems that are not normally present or active 
in smaller-scale devices. However, the reproducibility of results from such studies is 
generally limited, given the significant variability in soil conditions across fields. 
Lysimeter studies can be of particular relevance if groundwater contamination via 
classical downward leaching is a possible concern. It is worth emphasising that 
lysimeter studies may not be appropriate in all cases and applicants should discuss 
this type of higher tier study with CRD before commencing.  

Field leaching and drainage studies: 

Procedures such as those described above allow some aspects of a pesticide's 
predicted mobility in soil to be tested under controlled conditions. Nevertheless, 
certain factors influencing the extent of a substance's movement in the field cannot 
be studied in laboratory-scale tests or experiments. However, the effects of 
large-scale soil structure (e.g. fissures, concretions) in modifying the flow of water 
over and through soils can introduce large and intractable uncertainties, and often 
cannot be adequately investigated even in field studies. Transfer under conditions of 
"preferential" or "bypass" flow of water through fissures in the soil, following 
precipitation or irrigation for example, might increase the potential for movement of 
some of the substance present. It is important to recognise the role of such effects as 
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sources of variation in the field. For first tier approaches to assessing drainage losses 
see section 5, below. 

The weight given to results of large-scale field studies of this type will depend on the 
extent to which they can be explained on the basis of properties of the components 
of the system (eg. the pesticide, soil texture and structure, water dynamics), and on 
the sensitivity of the method of analysis. Field drainage studies can be of particular 
relevance if lateral transport of the pesticide in the soil via sub-surface field drains, 
mole channels etc is thought to be a significant source of surface water 
contamination. However, as stated above, results obtained in this type of study are 
often site-specific and large variations can occur depending on timing of applications 
relative to weather events, the soil conditions at the time of application, and previous 
cultivation of the site. Such field studies may not be appropriate in all cases and 
applicants should discuss this type of higher tier study with CRD before commencing. 

Other mobility studies, e.g. run-off, erosion: 

Such studies, related to various surface events in the field, could be performed if 
pesticide contamination of surface water via this route is anticipated, either based on 
the properties or use of the pesticide, or on the results of previous studies, or on 
monitoring in the field. The relative importance of such surface events to the overall 
contamination of surface waters by pesticides in the UK is still unclear, but it is 
probably limited in extent. However the mechanism can apply to all pesticides not 
incorporated into the soil with more mobile compounds present in the water phase 
and tightly sorbed compounds present in the particulate phase. Surface run-off 
(overland flow) is highly sensitive to rainfall intensity and site conditions such as 
slope of the land. Such studies should only be performed after discussion with CRD. 

Modelling studies: 

There are now available predictive computerised models which can be used to 
simulate the environmental fate and behaviour of a pesticide. These models use 
assumptions based on rate of application, half-life in soil, sorption coefficients, etc 
often derived from laboratory studies but results from field studies can also be used, 
although care has to be taken with model parameterisation to ensure dissipation 
processes are not ódouble countedô. Field and or lysimeter data can also be used to 
validate/calibrate environmental fate models. For a more detailed treatment of the 
question of modelling data submission, the accompanying paper (see section 2, 
Guidance Document for Applicants Wishing to Submit Computer Simulation Data to CRD to 

Address the Environmental Fate of Agricultural Pesticides) should be consulted. These 
models are usually deterministic and require the geoclimatic environmental 
conditions of the situation to be modelled, to be input by the user. 

The European Commissionôs FOCUS scenarios initiative, is developing sets of 
modelling tools and associated defined scenarios (i.e. geoclimatic model inputs are 
prescribed) to support environmental exposure calculations for use in risk 
assessments to enable the identification of ósafe usesô to support decisions on the 
inclusion of pesticide active substances in annex 1 of 91/414/EEC. To date this work 
has been completed to provide lower tier exposure assessments for groundwater and 
surface water. 
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91/414/EEC annex 1, groundwater exposure assessments 

Where applicants are submitting an application to a rapporteur for annex 1 listing for 
agricultural / horticultural uses, groundwater modelling should be provided for all 9 of 
the scenarios specified in the FOCUS (2000) report "FOCUS groundwater scenarios 
in the EU review of active substancesò Report of the FOCUS Groundwater Scenarios 
Workgroup, EC Document Reference SANCO/321/2000 rev.2. where the crops of 
interest or similar crops are grown. The latest authorised versions of at least one of 
the prescribed FOCUS groundwater shells / models should be used. The pesticide 
input parameters and application regimes used for this modelling should be chosen 
as outlined in Chapter 5 of the report FOCUS (2000). The model selected should be 
the most appropriate for the substance properties and intended use pattern. 
Guidance on model selection is included in the FOCUS (2000) report and Dubus et 
al. (2002). The modelling tools required with their associated scenario input files (and 
the FOCUS 2000 report) can be downloaded from 
http://focus.jrc.ec.europa.eu/index.html. 

Tiered approach to groundwater exposure assessments in the UK (leaching from the 
upper soil layers) 

A rigorous assessment was carried out that identified five of the EU FOCUS 
groundwater scenarios have no relevance to the UK. This rigorous assessment 
estimated that four FOCUS groundwater scenarios are pertinent to UK assessment 
and that 97.8% of aquifers in the UK1 are comparable to or less vulnerable than the 
situations represented by these four scenarios. 

Where an application is made to the UK for a product approval in the UK, the 
following tiered approach to groundwater assessments should be followed: 

i) Applicants should consider if their proposed use (situation or crop) would 
ever be associated geographically with a groundwater aquifer. If it can be 
justified there would be no geographical association; this argumentation 
with supporting evidence should be provided. Other justifications why 
groundwater contamination was not possible because of the way the 
product would be used may also be made with appropriate supporting 
evidence. If groundwater contamination cannot be precluded by these 
sorts of justification, the risk of groundwater exposure must be further 
addressed as outlined at 2. 

ii) Applicants should carry out modelling using the latest authorised 
versions of the FOCUS groundwater shells for the models PEARL or 
PELMO or PRZM for the scenarios Chateaudun, Hamburg, 
Kremsmunster and Okehampton, at which the pertinent crops are grown. 
In addition, for compounds where critical assessment of the adsorption 
database indicated a Koc >100ml/g should be used as input, the latest 
authorised version of the FOCUS MACRO shell / Chateaudun 
groundwater scenario should also be used for the most pertinent crops 
defined for this scenario. Pesticide input parameters and application 
regimes used for this modelling should be chosen as outlined for first tier 
approaches in Chapter 5 of the report: FOCUS (2000) "FOCUS 

                                                 
1 The most rigorous quantitative assessment was for England and Wales. The consideration for Scotland and 
Northern Ireland was more qualitative. 

http://www.pesticides.gov.uk/applicant_advice.asp?id=713
http://focus.jrc.ec.europa.eu/index.html
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groundwater scenarios in the EU review of active substancesò Report of 
the FOCUS Groundwater Scenarios Workgroup, EC Document 
Reference SANCO/321/2000 rev.2. The output for comparison to the 

regulatory trigger of 0.1 g/l or any pertinent effect concentration if this is 
lower, is the 80th percentile annual average soil water concentration as 
calculated using the masses of pesticide and water passing a depth of 
1m as described in the SANCO/321/2000 rev.2 report. If the pertinent 
regulatory trigger is not exceeded for any of the four specified scenarios, 
product approval for the modelled application regime may be 
recommended. 

iii) If any one of the four specified scenarios fails the trigger, the potential for 
groundwater exposure must be addressed further. The options available 
to applicants are: 

ǒ higher tier modelling approaches using the four specified FOCUS 
scenarios as discussed in the SANCO/321/2000 rev.2 report, with the 
supporting data to justify deviations from the standard tier 1 FOCUS 
approach, (e.g. evidence for actual sub soil degradation rates or 
increased sorption with time etc.). The depth of simulation could be to 
that which is technically feasible. Applicants need to justify the use of the 
depth for which results are presented and their relationship to UK 
vulnerable groundwater depths as associated with the intended cropping. 

ǒ higher tier modelling using other scenarios more tailored to the intended 
UK use, probably selected and justified using SEISMIC. Applicants need 
to follow very closely sections 2 and 3 of this guidance (Guidance 
Document for Applicants Wishing to Submit Computer Simulation Data to 
CRD to Address the Environmental Fate of Agricultural Pesticides and 
Regulatory Use of the SEISMIC Database). 

ǒ Providing lysimeter or field leaching studies, either as the sole 
information or in combination with a modelling submission. 

Applicants must demonstrate that the intended use would not result in the 
contamination of groundwater above the pertinent regulatory trigger or that reaction 

or degradation products that exceeded the 0.1 g/l trigger are not relevant. 

The exception where the above tiered groundwater approach does not have to be 
followed because of regulatory precedent is: 

ǒ where the assessment is for an active substance contained in any 
product, which is approved under the Control of Pesticides Regulations 
and was on the UK market before 25 July 1993, where the environmental 
exposure (rates, timings, methods of application and extent of use) for 
the use/s being requested for the substance being assessed, are 
comparable / lower than result from the use of the approved product that 
is cited by the applicant as the basis for the regulatory precedent. 

In this situation the applicant either needs access to the relevant data supporting the 
precedent use of the cited product or must provide information comparable to that 
historically supplied to support the approved use cited as precedent. Further 
guidance for this situation where óme too data requirementsô and data access 
procedures are pertinent are contained in The Applicant Guide and guidance 

http://www.pesticides.gov.uk/applicant_guide.asp?id=1259#section15
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documents on letters of access, the protection of data and the completion of an 
Application Overview. 

Assessment of relevance of reaction or degradation products (metabolites) predicted 

to occur at greater than 0.1 g/l when following the tiered groundwater approach 
outlined above. 

To demonstrate that a groundwater metabolite is not relevant applicants are advised 
to follow the óEC guidance document on the assessment of the relevance of 
metabolites in groundwater, SANCO/221/2000-rev 10, 25 February 2003ô. This 
guidance document outlines the data and assessment that are required when under 
UK conditions annual average metabolite concentrations are expected to be 0.1-

0.75 g/l and the further information required when these concentrations are expected 

to be 0.75-10 g/l. 

In addition a risk assessment to aquatic organisms (as groundwater may become 
surface water) will need to be completed as outlined at section 6.4.2 of EC Guidance 
document on aquatic ecotoxicology SANCO/3268/2001-rev.4, 17 October 2002.  

For product registration/re-registration under PPPR then precedents already set for 
the assessment of the relevance of metabolites when the active substance was 
considered for Annex I listing will be followed for the product. Only if there is a major 
change in use, pattern of use, or different soil hydrology that might lead to a greater 
risk of metabolites reaching groundwater than with the uses already assessed, will 
there need to be any further consideration of groundwater metabolite relevance. In 
these circumstances, it is important to consider whether UK relevant FOCUS 
groundwater scenarios give (or would be expected to give) metabolite estimates for 
the proposed use of the product in the UK, that are higher than from the example 
product 'safe' use patterns identified at the European level. If this is the case then the 
guideline SANCO/221/2000-rev 10, 25 February 2003 should be used by applicants 
and will be used by CRD to demonstrate the acceptability of the new use that is being 
requested. 

91/414/EEC annex 1, surface water exposure assessments 

Where applicants are submitting an application to a rapporteur for annex 1 listing for 
agricultural / horticultural uses, surface water modelling should be provided for all the 
pertinent scenarios specified in the FOCUS (2001) report "FOCUS surfacewater 
scenarios in the EU evaluation process under 91/414/EECò Report of the FOCUS 
working group on surface water scenarios, EC Document Reference 
Sanco/4802/2001 rev.2., where the crops of interest or similar crops are grown. The 
latest authorised versions of the tools defined in the stepped approach should be 
used. The pesticide input parameters and application regimes used for this modelling 
should be chosen as outlined in Chapter 7 of the report FOCUS (2001). The 
modelling tools required with their associated scenario input files (and the FOCUS 
2001 report) can be downloaded from http://focus.jrc.ec.europa.eu/index.html. 

Surfacewater exposure assessments for the UK 

The Advisory Committee on Pesticides and its Environmental Panel will be 
considering the appropriateness of the FOCUS surface water stepped approach for 
use in the decision making process for product approvals in the UK 

http://www.pesticides.gov.uk/applicant_guide.asp?id=1215
http://www.pesticides.gov.uk/applicant_guide.asp?id=1267
http://www.pesticides.gov.uk/applicant_guide.asp?id=1243
http://www.pesticides.gov.uk/applicant_guide.asp?id=1243
http://www.pesticides.gov.uk/applicant_advice.asp?id=713
http://www.pesticides.gov.uk/applicant_advice.asp?id=713
http://www.pesticides.gov.uk/applicant_advice.asp?id=713
http://www.pesticides.gov.uk/applicant_advice.asp?id=713
http://www.pesticides.gov.uk/applicant_advice.asp?id=713
http://www.pesticides.gov.uk/applicant_advice.asp?id=713
http://focus.jrc.ec.europa.eu/index.html
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Until this consideration is complete and agreed by the ACP, surface water exposure 
calculations (predicted environmental concentrations (PEC) in surface water 
(PECsw) and when required PEC in sediment (PECsed)) for the input routes: spray 
drift, drainage and runoff should be supplied for each of these routes of entry 
separately. 

Calculations for the spray drift route of entry should follow the approach contained in 
the Guidance Document on Aquatic Ecotoxicology (SANCO/3268/2001). (Note: This 
is not the latest draft of the Aquatic Guidance Document but is required for exposure 
calculation pending any agreement from the ACP to use the FOCUS tiered 
approach). 

Consideration of drainage inputs to surface water should at the first tier use the 
calculation approach in section 5, below. As identified in section 5 if a higher tier 
exposure assessment is required then MACRO simulation modelling on appropriate 
soil types can be appropriate at the next tier. Some guidance on what is required for 
such modelling submissions is contained in section 1, below. It is recommended that 
any higher tier drainflow approaches to support a UK approval should be discussed 
with CRD. 

A consideration of the potential for input to surface water from runoff should also be 
made. However assessments that consider input to surface water from drainage, 
where use can occur on drained soils in the winter or from spray drift in situations 
when buffer zones are not required, will usually cover exposure levels that may occur 
from surface runoff under UK conditions. Therefore a separate assessment of runoff 
exposure is only necessary when the intended use will preclude drainage losses or 
significant spray drift input to surface water. An example of a use where a specific 
runoff assessment would be necessary would be a drench application around the 
base of trees in forestry. For approaches to runoff assessment please see section 6.3 
of the document óApproaches and tools for higher tier assessment of environmental 
fate in the UKô. 

1.2.3. Fate and Behaviour in Water 

Sterile aqueous hydrolysis studies: 

The rate and route of degradation of the pesticide must be determined in water under 
conditions of constant temperature and pH. Separate tests must be performed in 
neutral (pH 7), acid (pH 4) and alkaline (pH 9) conditions. The test must be 
conducted under demonstrably sterile conditions, to avoid biodegradation, and in 
darkness to avoid photo-degradation. The initial concentration of the test substance 
in the water should not exceed its solubility in water under the test conditions. The 
study should be carried out to allow the half-life of the pesticide ai to be determined 
based on measured amounts of the positively identified substance remaining in the 
test solution at appropriate intervals. Degradation data are also required on any 
significant degradation products. 

Little emphasis will be placed on aqueous hydrolysis occurring only under laboratory 
conditions unlikely to be encountered in the field, such as in studies conducted at 
pHs which clearly would not occur in the natural environment. 

http://www.pesticides.gov.uk/applicant_advice.asp?id=713
http://www.pesticides.gov.uk/applicant_advice.asp?id=713
http://www.pesticides.gov.uk/applicant_advice.asp?id=713
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Aqueous photolysis studies: 

Photolysis in water, for hydrolytically stable substances should be studied, with 
suitable kinetic analysis of the results, but the turbid nature of many UK surface 
waters suggests that the likely contribution of this mechanism to degradation of the 
pesticide under field conditions may be limited. In addition, little emphasis will be 
placed on aqueous photolysis occurring only under laboratory conditions unlikely to 
be encountered in the field, such as in studies employing the use of photosensitisers 
like acetone.  

Sediment/water studies: 

If the possibility of contamination of surface waters cannot be excluded then studies 
in natural sediment/water systems are appropriate. Such studies should be carried 
out under conditions of relevance to proposed field use in the UK. The significance of 
persistence in natural sediment/water should be assessed in the light of the 
substance's potential for entry to water, its toxicity to aquatic life, and its predicted 
environmental concentration in water relative to any relevant standards or objectives. 
The test concentration of the pesticide in the study should be decided according to 
the guideline being followed, but it is normally related to the field application rate and 
the assumption that a water surface is treated in the same way as an agricultural 
field. 

Aquatic sediments may receive pesticides or their degradation products in solution, 
via the water column (e.g. fall-out, overspray), or already adsorbed onto particles 
washed from soil. Particulate material and its pesticide burden may be transported 
within the water body, subject to processes of advection, settling, flocculation, 
resuspension and sedimentation. Sediments may be highly sorted according to flow 
and characteristics of the particles; this may influence their physical structure 
(e.g. pore size), their chemistry and nutrient status, and their biota. The benthic fauna 
may alter the sediment structure and nutrient status. Therefore, aquatic sediments 
may be much more variable than terrestrial soils, both spatially and temporally, on a 
small scale.  

The route and rate of degradation in sediment must be investigated for those 
pesticides which might reach water and for which, sediments constitute a potentially 
significant sink, or reservoir, or agent of exposure of aquatic life. The distribution of 
test substance and identified metabolites between sediment and water must be 
determined. 

Other studies in water, e.g. pond degradation, mesocosms, natural water monitoring 
of residues: 

Such higher-tier studies could be performed as supporting information, where 
relevant, if pesticide contamination of water is anticipated, either based on the 
properties or use of the pesticide, or on the results of previous studies, or on 
monitoring in the field. Such studies should only be performed after discussion with 
CRD.  
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1.2.4. Fate and Behaviour in Air 

Volatility studies 

Hydrolysis studies in air 

Photodegradation studies in air 

Guidance notes for studies in air are in preparation, but any data requirements in this 
area will have to be devised on the basis of what the results obtained really mean 
and how the results will be used in an assessment of risk to the environment. Only 
limited progress has been made to date in this area. 

1.2.5. Artificial growing media 

Production of plants in growing media other than directly in field soils occurs on a 
relatively small area of the UK in comparison with óbroad-acreô crops such as cereals. 
However, this area tends to be associated with high value plant production, 
particularly the growing of ornamental plants and also of mushrooms; use of 
pesticides is often important in maintaining the quality of such plants and crops. The 
use of pesticides within this type of production leads to intentional or unintentional 
contamination of the growing media. It is known that a proportion of growing media 
associated with such types of production will be surplus to requirements and will be 
disposed of. As a result, there is a need for an assessment of environmental 
exposure resulting from disposal to enable both environmental and consumer risk 
assessments to be performed in support of applications for registration of appropriate 
pesticide uses in the UK. 

The report, óThe Use and Disposal of Growing Media - Report to Summarise Current 
Practiceô was issued by PSD in January 2002 as an aid to applicants who wish to 
register pesticide products for such uses. 

The document contains generic background information on the use and disposal of 
growing media in relevant cropping systems in the UK. The intention is that this 
information may be used to enable assessments of environmental exposure resulting 
from contaminated media on a case-by-case basis in the UK. 

The assessments for which this information is likely to be useful include  

ǒ estimation of residues in soil where contaminated growing media has 
been spread (for consumer exposure to residues in crops grown in that 
soil, potential for damage to such crops and terrestrial ecotoxicolgical risk 
assessment) 

ǒ risk of leaching to groundwater and surface water from soils where 
contaminated growing media has been spread 

ǒ risk of leaching to groundwater and surface water from waste heaps 
containing contaminated growing media 

It should be noted that the report does not give specific exposure scenarios, nor does 
it address issues relating to compost associated with containers subsequently 

http://www.pesticides.gov.uk/uploadedfiles/Web_Assets/PSD/Compostdisposal.pdf
http://www.pesticides.gov.uk/uploadedfiles/Web_Assets/PSD/Compostdisposal.pdf
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planted out or with plants left in containers. These particular aspects should be dealt 
with on a case-by-case basis using information on pesticide and metabolite 
properties and the proposed treatment regime. For example, with respect to 
container-grown ornamentals, applicants should consider the need to address the 
potential for exposure of surface water from any residues that may be leached from 
containers following watering. The report contains very limited information that would 
directly support such an assessment. 

In general, it is the responsibility of the applicant to propose a scenario for use in 
exposure assessment relevant to their requested use. CRD is happy to discuss 
proposals for such scenarios before an application is submitted. 

1.3. Queries 

If you have any queries about this document please contact Andy Massey, CRD, 
Mallard House, Kings Pool, 3 Peasholme Green, York, YO1 7PX. Tel: 01904 455775. 

1.4. References 

ǒ EC Directive 91/414, concerning the placing of plant protection products 
on the market (Authorisations Directive) 

ǒ EC Directive 97/57, establishing Annex VI (Uniform Principles) to 
Directive 91/414 
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