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Environmental risk assessment scheme for plant protection products

 

Chapter 1: Introduction

 

Specific scope

 

This standard is an introduction which explains the aims,
contents and use of the scheme for the environmental risk
assessment of plant protection products.

 

Specific approval and amendment

 

First approved in 1992-09.
Edited as an EPPO Standard in 1998.
Revised in 2002-09.

 

Background

 

Assessment of the potential risks of environmental damage that
might be caused by the use of plant protection products is an
important part of registration procedures in many countries.
The risks range from the poisoning of wildlife that can occur when
animals have access to formulations such as seed treatments
and granules, to the presence of chemical residues in ground
water or sediments.

The criteria used to decide on the acceptability of environ-
mental risks, and the ways in which the risks are estimated, vary
widely. Many countries have their own well-developed national
guidelines and there are several general international guidelines
produced by bodies such as FAO (1989), OECD (1981), GIFAP
(1990), IUPAC (1988), the Council of Europe (1992

 

)

 

, EU
Directive 91/414/EEC and other relevant EU guidance
documents. However, each of these takes a slightly different
approach, and there have been few attempts to establish consis-
tent and explicit stepwise schemes, in which the logic for each
step in the process of assessments could be recorded.

In order to advance this issue, the European and Mediterra-
nean Plant Protection Organization (EPPO) and the Council
of Europe established a Joint Panrel to develop guidelines for
environmental risk assessment of plant protection products.

 

Aims of the scheme

 

The Joint Panel has developed an assessment scheme for use
by producers of plant protection products and by regulatory
authorities, that aims to:
(1) guide assessors on the questions that should be ad-

dressed, and the data that may need to be requested from
registrants;

(2) provide information on the test methods and approaches
that are suitable in each case;

(3) indicate how the data should be interpreted in a consistent
manner, involving expert judgement where appropriate;

(4) produce a reliable assessment of environmental risk, that is
suitable to aid risk management, although it will not pro-
vide all the information necessary for decisions about the
acceptability of plant protection products.

The EPPO/Council of Europe approach offers a realistic
classification of products based on estimates of environmental
risk, which can be used in conjunction with other information
to decide acceptability. Thus the risk assessment scheme has an
important central role in the decision-making by which potential
environmental side-effects arising from the use of plant protec-
tion products are identified, evaluated and managed. Environ-
mental risk assessment is involved in the development of new
products and, at the early stages of assessment, determines a set of
data requirements (Fig. 1). It forms a framework for evaluation
of risks, leading to approval and setting of conditions of use.

The result is a set of flexible procedures that can be adapted
for use in various ways according to the priorities in different
countries, yet retain the consistency of a common framework. It
is not based on a series of fixed, automatic ‘triggers’ for testing
requirements, but is able to take full account of the particular
features of each plant protection product, and to make use of
expert judgement when necessary.

 

Preparation of the original scheme

 

The Joint Panel had its origins in consultations associated with
the revision of the Council of Europe’s booklet ‘

 

Pesticides

 

’ in
1989-06 (Council of Europe, 1992). From that date, a team of
experts from European governments and research institutes
worked to produce a general framework on which to develop
risk assessment procedures for each of nine separate areas of
environmental concern. Subgroups were then created to advance
each area and produce draft schemes to a common format;
each subgroup was composed of specialists in the particular
compartment of the environment and was coordinated by
an individual member of the Joint Panel (see the Appendix
to this chapter for a list of all the experts who participated
in the preparation of the environmental risk assessment
scheme).

The environmental risk assessment scheme was completed
in two parts. The first part, comprising two introductory chap-
ters and six chapters on separate compartments of the environ-
ment (soil, ground water, surface water, aquatic organisms,
earthworms and honeybees) was finalized by the Joint Panel in
1991. The second part, covering the chapters on soil microflora,
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non-target terrestrial arthropods and terrestrial vertebrates, was
completed by the Joint Panel in 1992.

On completion, the scheme was considered by the EPPO
Working Party on Plant Protection Products and the Council of
Europe’s Committee of Experts on Pesticides, before receiving
the approval of both organizations. In the course of this proce-
dure, there was consultation with all the national governments.

The first version of the scheme was published in two
issues of 

 

Bulletin OEPP/EPPO Bulletin

 

 (OEPP/EPPO, 1993,
1994).

 

Validation

 

After completion of the scheme, the Joint Panel conducted two
separate validation exercises. The purpose of the exercises was
to verify that the environmental risk assessment scheme had a
practical value in the registration procedure of plant protection
products, that the scheme could be easily used by officers of
the registration authorities of EPPO member countries and by
agents of the crop protection industry, and that it provided
consistent results when the same products were evaluated by
different assessors. A secondary object of the exercises was
to identify those parts of the scheme that needed correction,

improvement or clarification. This first validation exercise was
carried out by asking the registration authorities in all EPPO
member countries to evaluate, using the scheme, the data on
five dummy products, that is, on data concerning products that
did not really exist but were very similar to five products widely
used and well known in the region. The registration authorities
were asked to evaluate these dummy products as if they had
been proposed for registration. The second validation was in the
form of a Workshop on Environmental Risk Assessment in
Bilthoven (NL) in 1997 at which representatives of registration
authorities and the crop protection industry participated. The
Workshop performed risk assessments on the same dummy
products mentioned above, in groups under the guidance of the
members of the Joint Panel.

The results of the validation exercises were studied by mem-
bers of the Panel and the conclusion confirmed that the scheme
could indeed be used in the registration process and provided
consistent evaluations of risk when performed on the same
product by different persons who had no previous experience
of its use. The exercises also pinpointed those sections of the
environmental risk assessment scheme that needed revision
and, especially where some users misunderstood the intentions
of the scheme, additional guidance and explanations.

Fig. 1 The role of environmental risk assessment in the development of new plant protection products and their regulatory assessment.
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Revision by EPPO

 

As a consequence of the validation exercises, EPPO decided
that the environmental risk assessment scheme should be
revised in order to make it more user-friendly. In addition,
it was recognized that, in the years since its first completion,
there had been considerable advances in the methodology
of environmental testing and progress in the science of risk
assessment itself. Furthermore, the Panel believed that the
scheme could now be expanded to cover other elements of
the environment (i.e. air, non-target higher plants, other soil
organisms apart from microflora and earthworms) where
techniques of risk assessment had not been considered
sufficiently advanced to be included in the first version.

The Panel therefore revised the scheme using the same
procedure of Panel meetings and subgroups coordinated by
individual Panel members as described above for the initial
development of the scheme. In addition to discussions under
the aegis of EPPO, certain subgroup coordinators were able to
take advantage of other international groups to obtain wider
opinions, for example IOBC, ICPBR, SETAC, ESCORT,
BART, FOCUS, OECD, IUPAC, HARAP, CLASSIC, EU.

The revised version passed through a consultative phase sim-
ilar to that of the original version. Comments and suggestions
from the NPPOs of all EPPO member countries were sought
and incorporated before approval in 2002 by EPPO Council and
recommendation to EPPO member countries for use in their
registration procedures.

 

Content of the risk assessment scheme

 

In addition to chapters describing each of the 10 component
subschemes that make up the present scheme (Chapters 3–12)
and this introductory chapter, Chapter 2 contains preliminary
guidance to aid identification of the aspects of environmental
concern that require detailed assessment in any particular case.

The format of each subscheme is based on a general
approach outlined by Greig-Smith (1991), in which the pattern
of use of the product, the toxicity and environmental fate of the
active substance, and species likely to be at risk are used to
identify potential adverse effects and estimate the likelihood
of their occurrence. This sequence constitutes the process of
‘risk assessment’, and is distinct from ‘risk management’, which
involves decisions about the acceptability or otherwise of
proposed plant protection practices, and sets conditions for their
safe use in order to minimize adverse environmental effects.
The work of the Panel was concerned chiefly with risk
assessment, so that the scheme ends by placing products into
categories of potentially ‘high’, ‘medium’, ‘low’ or ‘negligible’
environmental risks

 

1

 

. However, the assessment procedure
may also identify ways in which use can be modified to reduce

effects, and therefore has direct implications for risk manage-
ment. The scheme does not offer fixed criteria on which to
decide the acceptability of products and their uses, because that
involves aspects other than knowledge of the potential environ-
mental risks.

Most of the subschemes are directly concerned with effects
on organisms and risk assessments of these. The first four
subschemes (air, soil, ground water, surface water), however,
concern contamination of the abiotic environment. They provide
information on exposure, to each other and to the organism
subschemes. Each subscheme is presented in two parts. First, there
is a sequence of questions based largely on decision points with
two alternative options, leading the assessor from basic preli-
minary data, through progressively more detailed aspects, to the
final risk categorization. This is divided into sections, each
dealing with a specific aspect or set of issues. Second, there is
a set of explanatory notes, which provide further information
about suitable test methods, issues connected with interpreta-
tion, and the need for advice from experts.

Each subscheme also includes a flow diagram that illustrates
the concept of the decision-making process. It demonstrates the
four stages of emission, exposure, effects and evaluation that
comprise the process of reaching a categorization of risk. This
is intended only as an aid to the operation of the subscheme and
should not be used alone for categorization of products.

Although the basis of the scheme is the set of decision-
making trees which identify the kinds of information required,
specific test methods have been referred to if appropriate. Usually,
these are mentioned in explanatory notes at relevant decision
points, by means of references to established protocols. If com-
parable information can be obtained from several different pro-
tocols, no attempt is made to recommend one rather than another,
although the advantages and disadvantages of each are outlined.

It should be noted that this scheme includes the most recent
expert views on assessing risk to the environment and, as such,
will obviously need revision as scientific knowledge enlarges.
Also, the state of knowledge will be different in different
subject areas and, for that reason, there are differences in detail
between the subschemes: some include more probabilistic
aspects and the use of different tiers of assessment. For the
same reasons, some of the methods proposed still need to be
validated by more usage.

 

Complexity of the scheme

 

The extent of detail included in certain parts of the scheme
may appear to be excessive and to imply the need for a cor-
respondingly great amount of practical testing work. It is very
important to recognize that this is not the case. The scheme
is based on successive selection of options for different kinds
of test, chosen to be appropriate to particular product uses.
Therefore, each evaluation will not involve a comprehensive
progression through all parts of the scheme. Rather, most
evaluations refer to only a small part of the whole. In this way,
the scheme will be no more complex or difficult to operate than
existing alternative procedures.

 

1

 

The ‘negligible’ category is reserved for cases in which it is considered that
there is no exposure and therefore evaluation of that aspect is unnecessary,
although the possibility of risk in exceptional circumstances cannot be
entirely excluded.
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Active substances and formulations

 

The scheme is directed at environmental risks arising from
specific uses of formulated products. However, in order to
achieve this, it is necessary to conduct some tests using the
active substance(s). Similarly, the approval of active substances
as suitable for consideration as plant protection products (EU,
1991) requires certain tests using a formulation.

Preliminary screening is usually based on a comparison of
estimated exposure levels with laboratory toxicity of the active
substance or formulation. In the first case, the use of solvents or
adjuvants may be necessary to allow dosing. At this initial level,
there is no need to measure separately the toxicity of all formu-
lations. Generally, field studies should use a typical formula-
tion, rather than the active substance. This also applies to many
of the more detailed laboratory tests carried out later in an
assessment. For example, if there is reason to believe that the
formulation will affect palatability, laboratory feeding studies
should involve the formulated product. Flexibility is clearly
required, according to the purposes of the tests. Where appro-
priate, the scheme provides guidance on whether to use the
active substance or formulation, and when to rely on expert
judgement.

 

Expert judgement

 

An important principle of the scheme is that assessment should
not be a completely automatic process, under which certain
test results lead inevitably to a particular decision, or to further
testing. Because every use of a plant protection product has its
unique aspects, it is essential to retain flexibility, allowing these
features to be taken into account. This aspect is built into the
scheme by instructions to rely on expert judgement at certain
decision points. Usually, this involves consultation with specialist
advisers, to take advantage of their knowledge of toxicological
mechanisms, etc., and the lessons of previous experience with
similar uses and products. In the scheme, ‘trigger values’ are
provided in order to indicate the possible need for further data
(see next section). Such trigger values are not intended to be
automatic criteria but should be used for guidance. They may
be over-ruled by expert opinion or if clear justification can
be given.

 

Trigger values and safety factors

 

Several parts of the assessment scheme involve stages at which
the need for further studies, and ultimately the conclusions
regarding risk, are decided on the basis of a ratio between
‘exposure’ (e.g. the concentration of active substance in the
environment) and ‘effects’ (usually a measure of toxicity). This
index allows a choice of critical thresholds which are of two
kinds. On one hand, they can be used as triggers to indicate the
need for further data. For example, the assessment may proceed
differently if the toxicity/exposure ratio is greater or less than a
particular value. However, the reasons for choosing particular
threshold levels are not always clearly defined. The concept

potentially includes recognition of variability in data (e.g.
thresholds may be obtained by combining the extent of
variation in toxicity between species with the variation in
environmental concentration). However, this is not easy to
achieve, and thresholds are often set more or less arbitrarily
on an imprecise scale of orders of magnitude.

A different approach is to set thresholds to reflect limits that
are considered acceptable without regard to the variation that
is likely in practice. In this sense, the values represent ‘safety
factors’. Thus, it might be felt that environmental safety could
only be assured if exposure to a chemical was less than some
small fraction of its toxicity to animals of concern.

In comparing results from risk assessments on different com-
ponents of the environment, it is important to define, and where
appropriate to harmonize, the safety factors used to determine
‘high’ and ‘low’ risks. This helps to avoid anomalies such as the
provision of much greater margins of safety for invertebrates
than for vertebrates. Standardization also helps to promote
consistency of risk assessment in different countries.

 

Normal practice and worst-case conditions

 

Although all plant protection products have a specified pattern
of use, which is approved as a part of their registration, it is
inevitable that there will be deviations in practice. Sometimes
there may be deliberate failure to adhere to the recommended
use pattern. This should not generally be taken into account in
risk assessment. However, it is reasonable to expect modest
deviations of application rate that are bound to occur even under
good agricultural practice and may influence environmental
risks. In addition, uncontrolled events such as adverse weather,
or unusually high local densities of wildlife, will also cause
risks to vary. In principle, it is possible either to attempt to
simulate these extremes during the experimental trials that
precede registration, or to make an explicit extrapolation from
results obtained under more typical conditions. It is rarely
feasible to achieve real ‘worst-case’ conditions in a trials
programme, and in most circumstances it is undesirable to
simulate extreme conditions experimentally, particularly if rare
species or species of conservation importance are involved.

The scheme addresses this issue by directing the assessment
towards the highest risks likely to be experienced under typical
conditions. For example, this may involve selecting data for
the most susceptible species, or the largest effects observed in
a test, rather than the average. Recognition of variability is also
implicit in the safety factors applied at certain decision points
(see above). However, extrapolation to what might be expected
in extreme cases requires a separate assessment, using extreme
values for some parameters.

 

Analysis of uncertainty

 

Because of the complexities of environmental effects, and
difficulties in measurement, it is important to allow for
uncertainty in the process of risk assessment. This arises
from three sources:
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•

 

errors in measurements (of toxicity, environmental concen-
trations, etc.);

 

•

 

extrapolation from species to species or case to case, and
other occasions on which expert judgement is used;

 

•

 

assumptions (e.g. on the depth of soil that is relevant to
earthworms) and arbitrary thresholds, which may be used as
triggers for further tests.
Each of these introduces possible errors in the results of

the risk assessment. It is important that the scheme should
give correct answers, and particularly that it should not pro-
duce ‘false negatives’ (i.e. fail to identify a real risk). It is
possible to achieve this by being overcautious at each stage,
but this usually means that there is a strong chance of ‘false
positives’, and is likely to entail excessive testing. Therefore, a
balance between false negatives and positives should be sought,
along with attempts to improve accuracy and confidence in
the assessment result. Examination of uncertainty can help to
achieve this.

Analysis of uncertainty is important in the construction of
the scheme, where the sequence of questions has been examined
to identify critical decision points or items of data (e.g. those
which most often determine how the product is categorized).
Such knowledge allows an assessor to place most emphasis on
this data and associated quality standards. It may also indirectly
lead to improved protocols and better use of precedents. An
approach of this kind has been employed during the design of
the scheme, to identify the size of errors, or changes in assump-
tions, that would affect the final outcome of assessments.

A different aspect of uncertainty analysis arises in the prac-
tical operation of the scheme. Initial assessment should employ
the best available estimates of toxicity, exposure, etc., but should
be followed by a repeat of the process, using likely deviations
from those values, as a ‘realistic worst case’. This need not be
exhaustive, but will concentrate on a few critical parameters,
and only in cases where errors might significantly increase the
estimate of risk. By this means, the chances that the scheme will
fail to identify a risk can be reduced.

It may also be necessary to check the accuracy of results at
the end of the assessment in order to confirm the outcome,
particularly if that outcome involves a high-risk category. The
more restrictions that would be placed on a high-risk product,
the greater the need to be sure that categorization has been made
correctly.

 

Data quality

 

In order to reach reliable conclusions, it is important to ensure
that all information used in the scheme is of high quality and
that the relevant investigations have been carried out according
to the principles of Good Laboratory Practice (OECD, 1982).
During the course of an assessment, the accuracy of results
should be checked at each stage. Individual elements of the
scheme rely, where possible, on accepted standard protocols
whose accuracy has been previously established. Where such
protocols do not exist, less weight is given to the results of
procedures arising from non-standard research studies, for

example, and from mathematical models which have not been
verified experimentally.

 

Using the scheme

 

In principle, each proposed use and formulation of a plant
protection product should be assessed separately, although
in practice it may sometimes be possible to extrapolate from
one to another. For example, if a high rate of application or
concentration of a product is shown to be safe, lower rates and
concentrations can also be assumed safe. Similarly, comparable
use of a product on several crops might be assessed by
considering only that which is thought to present the highest
risk. Great caution should be exercised in making such
decisions about joint assessment.

Each assessment should begin with Chapter 2, in order to
identify which aspects of possible environmental risk are
most relevant, and are likely to need detailed consideration.
Each environmental component should then be examined, in
sequence or simultaneously, depending on the availability of
data and the priority attached to each aspect. Where the use
does not lead to any potential exposure, the scheme will rapidly
identify a ‘negligible risk’ for that component, removing the
need to proceed with a detailed assessment.

It is desirable for assessors (both regulators and industry) to
work through the scheme fully as a preliminary exercise to
identify a list of data requirements that may entail new practical
work. Therefore, there will often be decision points for which
no data exists at the time of the preliminary assessment. Also,
there may be cases for which it is not feasible to obtain the
appropriate data. These can be dealt with by making assump-
tions about the likely answer (perhaps using precedents from
other products, or making estimates with a safety margin), in
order to progress further. Where appropriate, the scheme
includes guidance about how to deal with a lack of data in these
circumstances.

Once an assessment has been completed using data or esti-
mates based on normal use of the product, it should be repeated,
to take account of likely variation in the critical parameters.
Each component of the scheme provides guidance about which
parameters need to be considered in this way, and the circum-
stances under which it is necessary to do so.

The style of presentation of the scheme can be adapted for
local use, for example by varying the lay-out of questions, using
forms on which to record data and decisions, or developing an
interactive computer-based version. Care must be taken to
ensure that such adaptations do not alter the basic framework
and principles of operation of the scheme.
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Appendix

Members of the Panel on Environmental Risk 
Assessment (1990–2002)

 

Baum, P.

 

Conseil de l’Europe, Strasbourg
(FR)

 

Belzunces, L.P.

 

INRA, Montfavet (FR)

 

Bolívar Costa, C.

 

Ministerio de Agricultura, Pesca
y Alimentación, Madrid (ES)

 

Brasse, D.

 

BBA, Braunschweig (DE)

 

Brouwer, W.W.M.

 

Plant Protection Service, Wage-
ningen (NL)

 

Capri, F.

 

Istituto di Chimica Agraria e
Ambientale, Facoltà di Agraria,
Piacenza (IT)

 

Carter, N.

 

Rothamsted Experimental
Station, Harpenden (GB)

 

De Greef, J.

 

RIVM, National Institute of
Public Health and Environment
Protection, Bilthoven (NL)

 

De Heer, H.

 

Plant Protection Service,
Wageningen (NL)

 

De Jong, P.M.

 

Plant Protection Service,
Wageningen (NL)

 

De Lavaur, E.

 

INRA, Versailles (FR)

 

Deleu, R.

 

Faculté des Sciences Agronomiques,
Gembloux (BE)

 

Del Re, A.

 

Istituto di Chimica, Facolta di
Agraria, Piacenza (IT)

 

Dulka, J.J.

 

DuPont de Nemours, Wilmington,
Delaware (US)

 

Ferenczi,  J.

 

Plant Health and Soil Conserva-
tion Station Zala County,
Zalaegerszeg (HU)

 

Ferrari, D.

 

Servizio Fitosanitario Regione
Lombardia, Milano (IT)

 

Fésüs, I.

 

Ministry of Agriculture, Plant
Health and Soil Conservation
Department, Budapest (HU)

 

Gilbert, A.J.

 

Central Science Laboratory, York
(GB)

 

Greig-Smith, P.W.

 

CEFAS, Lowestoft (GB)

 

Grolleau, G.

 

INRA, Versailles (FR)

 

Guth, J.A.

 

DuPont Agricultural Products,
Rheinfelden (CH)

 

Hadházy, A.

 

Crop Protection and Soil Con-
servation Service, Fácánkert (HU)

 

Hassan, S.A.

 

BBA, Darmstadt (DE)

 

Heller, W.E.

 

Swiss Federal Research Station
for Fruit-growing, Viticulture and
Horticulture, Wädenswil (CH)

 

Hilber, U.W.

 

Swiss Federal Research Station
for Fruit-growing, Viticulture and
Horticulture, Wädenswil (CH)

 

Jamet, P.

 

INRA, Versailles (FR)

 

Jobsen, J.A.

 

Plant Protection Service,
Wageningen (NL)

 

Joermann, G.

 

BBA, Braunschweig (DE)

 

Kula, C.

 

BBA, Braunschweig (DE)

 

Lawlor, P.J.

 

Pesticide Control Service, Dublin
(IE)

 

Linders, J.B.H.J.

 

RIVM, National Institute of
Public Health and Environment
Protection, Bilthoven (NL)

 

Lundgren, A.G.

 

National Chemicals Inspectorate,
Solna (SE)

 

Luttik, R.

 

RIVM, National Institute of
Public Health and Environment
Protection, Bilthoven (NL)

 

Lynch, M.

 

Pesticide Control Service, Dublin
(IE)

 

Matthiessen, P.

 

Centre for Ecology and Hydrology,
Ambleside (GB)

 

Myllymäki, A.

 

Agricultural Research Centre,
Jokioinen (FI)

 

Oomen, P.A.

 

Plant Protection Service,
Wageningen (NL)

 

Pastor, C.

 

Ministerio de Agricultura, Pesca
y Alimentación, Madrid (ES)

 

Petzold, R.

 

Bundesministerium für Verbrauch-
erschutz, Ernährung und Land-
wirtschaft, Bonn (DE)

 

Pflüger, W.

 

Bayer AG, Monheim, Leverkusen
(DE)

 

Pigeon, O.

 

Station de Phytopharmacie,
Gembloux (BE)

 

Riley, D.

 

ICI Agrochemicals, Bracknell (GB)

 

Rothert, H.

 

BBA, Braunschweig (DE)

 

Schüepp, H.

 

Swiss Federal Research Station
for Fruit-growing, Viticulture and
Horticulture, Wädenswil (CH)

 

Sengalievitch, G.M.

 

Institut supérieur agrochimique,
Plovdiv (BG)

 

Seutin, E.

 

Station de Phytopharmacie,
Gembloux (BE)

 

Souliac, L.

 

DGAL/SDPV, Bureau Biovigi-
lance et Expérimentation, Paris
(FR)

 

Stephenson, R.

 

Shell Research Ltd., Sittingbourne
(GB)

 

Surján, J.

 

Ministry of Agriculture, Plant
Health and Soil Conservation
Department, Budapest (HU)

 

Torstensson, L.

 

Swedish University of Agricultural
Sciences, Uppsala (SE)

 

Van Leeuwen, C.J.

 

VROM, Leidschendam (NL)

 

Vares, F.

 

Ministerio de Agricultura,
Pesca y Alimentación, Madrid
(ES)

 

Yagüe, A.

 

Ministerio de Agricultura, Pesca
y Alimentación, Madrid (ES)
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Experts who participated in sub-groups of the Panel on 
Environmental Risk Assessment (1990–2002)

 

Aden, K.

 

BBA, Braunschweig (DE)

 

Alfarroba, F.

 

Direcção-Geral de Protecção das
Culturas, Oeiras (PT)

 

Ambrus, A.

 

Plant Health and Soil Conservation
Station, Budapest (HU)

 

Anderson, J.

 

Bayer AG, Monheim, Leverkusen
(DE)

 

Ashby, P.

 

Pesticide Safety Directorate, York
(GB)

 

Barber, I.

 

Aventis CropScience Ltd., Ongar
(GB)

 

Barfknecht, R.

 

Bayer AG, Monheim, Leverkusen
(DE)

 

Barralis, G.

 

INRA, Dijon (FR)

 

Bedos, C.

 

INRA, Thiverval Grignon (FR)

 

Bergström, L.F.

 

University of Agricultural Sciences,
Department of Soil Sciences,
Uppsala (SE)

 

Binner, R.

 

BBA, Kleinmachnow (DE)

 

Boesten, J.J.T.I.

 

The Winand Staring Centre for
Integrated Land, Soil and Water
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