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ABSTRACT

The report presents the results of the control of pesticide residues in food commodities sampled
during the calendar year 2009 in the 27 EU Member States and two EFTA countries (Iceland and
Norway). The report also comprises the outcome of the consumer risk assessment of pesticide
residues. Finally, the report provides some recommendations aiming to improve future monitoring
programmes and enforcement of the European pesticide residue legislation. In total, more than 67,000
samples of nearly 300 different types of food were analysed for pesticide residues by national
competent authorities. The total number of analytical determinations reported among all the
participating countries amounted to more than 14,000,000. 97.4% of the samples complied with the
legal maximum residue levels (MRLs) of pesticides. EFSA concluded that the long-term exposure of
consumers did not raise health concerns. The short-term exposure assessment revealed that for 77
food samples analysed the acute reference dose (ARfD) might have been exceeded if the pertinent
food was consumed in high amounts.
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SUMMARY

The report gives an overview of the control activities performed in 2009 by the 27 EU Member States
and two EFTA countries (Iceland and Norway) in order to ensure compliance of food with the
standards defined in European legislation on pesticide residues.

Typically, in each European reporting country two control programmes are in place: a national
control/monitoring programme (designed by each country) and a coordinated European programme
for which clear guidance is given on which specific control activities should be performed by the
Member States.

According to the EU-coordinated programme 138 pesticides had to be analysed in 2009, 120 of
which were to be analysed in food samples of plant origin while 32 pesticides were to be analysed in
samples of animal origin. In addition, the European programme defined the 10 different food
commodities to be analysed in 2009. A total number of 10,553 samples were analysed.

The analysis of the results of the 2009 EU-coordinated programme has shown that 1.2% of the 10,553
samples exceeded the MRL, while 37.4% of samples had measurable residues above the analytical
reporting level but below or at the MRL. 61.4% of the samples were free of measurable pesticide
residues.

Out of the 138 pesticides tested, measurable residues were found for 111 different substances.

The pesticide/crop combinations where residue values were measured most frequently were
imazalil/bananas (49.5%), chlormequat/wheat (42.3%) and fenhexamid/table grapes (23.8%).

In order to analyse the change of the MRL exceedance rate over the time, the results of the 2009
monitoring year were compared with 2006, where the same food commaodities of plant origin were
analysed, but the number of pesticides to be controlled increased from 55 in 2006 to 120 in 2009.

A decrease in the overall MRL exceedance rate from 4.4% in 2006 to 1.4% in 2009 was observed.
This finding can be partially ascribed to the new EU legislation on pesticide MRLs which entered into
force in September 2008. The harmonisation has simplified the MRL system in Europe and therefore
improved the clarity about which MRLs are applicable. Other factors have influenced the difference
in the MRL exceedance rate between 2006 and 2009, e.g. the change in the pesticide authorisation
status and use patterns, the improvement in the data reporting system and the efficient implementation
of the general provisions of the European food law.

The comparison of the results obtained in 2006 and 2009 also revealed an increase of the percentage
of samples free of measurable residues (53.9% in 2006 to 61.4% in 2009).

The highest percentage of samples exceeding the MRL was identified for table grapes (2.8%),
followed by peppers (1.8%), aubergines (1.7%), peas (1.0%), wheat (0.8%), butter (0.6%),
cauliflower (0.5%), bananas (0.4%) and chicken eggs (0.2%). No orange juice samples were found to
exceed the legal limits. The percentage of samples exceeding the MRLs has decreased from 2006 to
2009 for all commodities, except for wheat. In 2009, table grapes had the highest percentage of
samples with measurable pesticide residues below or at MRLs (70.6%), followed by 56.9% of the
banana samples and 32.5% of the peppers. Compared to the results of the 2006 EU-coordinated
control programme, where the same food commodities were analysed, the highest decrease of samples
without detectable residues was found for orange juice (90% in 2006 to 75% in 2009), the highest
increase was observed for peppers (55% in 2006 to 66% in 2009).
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In the EU-coordinated programme residues exceeding the MRL were found for 47 different
pesticides. The most frequent MRL exceedances were detected for residues of HCH alpha (0.26% of
the samples) and dimethoate (0.22% of the samples). The highest percentages of MRL exceedances
were found for dimethoate in aubergines, where the MRL was exceeded in 0.87% of all samples.

The official controls carried out at national level in the framework of the national monitoring
programmes are complementary to the controls performed in the context of the EU-coordinated
programme and are performed to ensure compliance with the provisions established in food
legislation regarding the pesticide residues. Member States and EFTA countries are free to decide on
the design of the national monitoring programmes for pesticide residues in food. The total number of
samples taken in the context of the national programmes in 2009 was 67,978°. Compared with the
previous year, this is a decrease of 3.1%.

In 2009, the majority of the samples taken are classified as surveillance samples® (66,550 samples,
97.9% of the total number of samples). The total number of enforcement samples® taken by all
reporting countries was 1,428 (2.1% of the total number of samples).

The number of distinct pesticides sought in 2009 was 834. Countries made considerable progress in
expanding their analytical capacities which is an important element in guaranteeing food safety.
Approximately 300 different food commodities were analysed for pesticide residues by all reporting
countries.

In total, residues of 338 different pesticides were found in measurable quantities in vegetables, 319 in
fruit and nuts, while in cereals residues of 93 different pesticides were observed. As in previous years,
the number of different pesticide residues found in 2009 in fruits, nuts and vegetables was higher than
the number of pesticides found in cereals, which also reflects the diversity of crops included in these
food categories and the larger number of plant protection products used in the fruit and vegetables
category.

The majority of food of animal origin was free of detectable residues (99.7%). In total, 34 different
pesticides were found in animal products; most of the pesticides found in product of animal origin
were rather due to environmental contaminations with persistent pesticides that have been banned at
EU level than actual uses of pesticides on feed crops.

97.4% of the surveillance samples analysed (all food categories) were below or at the legal MRLs. In
2.6% of the samples the legal limits were exceeded for one or more pesticides. The overall reported
MRL exceedance rate (2.6%) is lower than in the previous year where 3.5% of the samples were
found to exceed the MRLSs.

The pesticide/crop combinations which were most frequently exceeding the MRLs were ethephon in
figs, tetramethrin in wild fungi, dithiocarbamates in passion fruit, nicotine in wild fungi and amitraz
in pears.

Regarding baby food, a general default MRL of 0.01 mg/kg is applicable for all pesticides, unless
specific MRLs - lower than 0.01 mg/kg - are established under the specific EU legislation. Overall,
1,888 samples of baby food/infant formulae were analysed in 2009. Residues above the reporting
level were found in 110 samples, while the MRL was exceeded in 15 samples (0.8%). 7 of the MRL

* This figure also comprises the number of samples taken for the EU-coordinated programme since these samples in many
countries were analysed for a wider range of active substances than defined in the coordinated programme and are
therefore belonging to both programmes, the national and the EU-coordinated programme.

5 Surveillance samples are collected without any particular suspicion towards a particular producer, consignment, etc.

® Enforcement samples are taken if there is suspicion about the safety or non-compliance with the legal limits of a product
and/or as a follow-up of violations found previously. Therefore, enforcement samples cannot be considered representative
of the food available on the European market.
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exceedances concerned samples of infant formulae with residue levels of captan exceeding the legal
limits. Other MRL exceedances in baby food/infant formulae were reported for pirimiphos-methyl,
imazalil, chlorpropham, thiabendazole and diazinon.

At EU level, no specific MRLs for organic products are in place; thus, the MRLs established for
conventionally produced products apply also to this food category. In 2009, a total of 3,090 samples
of organic origin were taken by a total of 25 countries, which corresponds to 5% of all surveillance
samples taken in the reporting countries. For fruit and nuts grown organically, a lower rate of MRL
exceedances (0.4%) was found in comparison to conventionally grown fruit and nuts (2.7%), for
vegetables the MRL exceedances of the samples were 0.5% and 3.4% respectively for organically and
conventionally grown crops. The following substances were found in organic samples, even if their
use was not allowed in organic production: chlormequat, fenbutatin oxide, MCPA and MCPB,
mepiquat, methabenzthiazuron and propamocarb. Also residues of CS, - which is an indicator for the
presence of pesticides belonging to the group of the dithiocarbamates - were found. However, since
some crops contain natural compounds which also release CS; during the chemical analysis the results
cannot prove beyond doubt that dithiocarbamate pesticides were used.

In 2009, multiple residues of two or more pesticides in the same sample were found in 25.1% of the
analysed surveillance samples. Important commodities with high frequencies of multiple residues
were citrus fruit (56.6%), table and wine grapes (55.5%) and strawberries (53.8%). 299 unprocessed
surveillance samples were found to exceed two or more MRLs. The commodity with the highest
number of samples with multiple MRL exceedances was peppers (46 out of 1704 samples exceeded
the MRL for two or more pesticides).

The results of the EU-coordinated monitoring programme were used to perform dietary exposure
assessments. In 2009, the results of the control activities were reported with a new reporting format
which allowed improving the accuracy of the consumer exposure calculations in comparison to the
previous year, in particular for the calculation of the long-term consumer exposure.

The chronic (long-term) exposure assessment was based on the residue findings for the food
commodities which are the major constituents of the human diet. EFSA concluded that residues found
on these food commodities do not raise health concerns if consumed over a long period.

The assessment of the acute (short-term) consumer exposure was performed for the ten food
commodities which were analysed under the 2009 EU co-ordinated monitoring programme. The
assessment was based on worst-case scenarios, supposing the consumption of a large portion of the
food item under consideration containing the highest residue measured in the coordinated programme.
In order to accommodate for a possible non-homogeneous distribution of residues in an analysed food
lot” an additional variability factor was introduced in the calculation. Assuming a coincidence of these
events (high food consumption, high residue concentration and inhomogeneous residue distribution in
a lot), out of 10,553 samples a potential consumer risk could not be excluded for a total of 77 samples
concerning 32 pesticide/commodity combinations. Taking into account the frequency of the
occurrence of the critical residues (in less than 0.1% of the samples tested for the given pesticide/crop
combinations) and the frequency of extreme consumption events, the events leading to a potential risk
were considered very unlikely. The highest potential exceedances of the toxicological reference value
were calculated for carbofuran residues in peppers (14,275% of the ARfD), oxamyl residues in
peppers (9,510% of the ARfD), monocrotophos residues in peppers (7,557% of the ARfD),

" Acoording to the European legislation on the official control of pesticide residues an analytical sample is composed by at
least five food units, e.g. five cucumbers, ten apples.
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methomyl/thiodicarb® residues in peppers (1,889% of the ARfD) and dimethoate/omethoate® residues
in table grapes (1,342% of the ARfD).

For 11 of the 32 pesticide/commaodity combinations for which a critical short-term intake situation
could not be excluded, risk management actions have been taken in the meantime, e.g. withdrawal of

pesticide authorisations and/or lowering of the MRLSs.

® The analytical methods used do not allow to identify the nature of the residue unequivocally. The risk assessment was
performed under the assumption that the measured residue referred to the more toxic compound (i.e. methomyl and

omethoate, respectively).
® See previous footnote.
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LEGAL BASIS

According to the EU legislation in place in 2009, EU Member States and two EFTA countries
(Iceland and Norway)™ have to carry out national control programmes on pesticide residues in food
commodities and to report the results to the European Commission and EFSA.

General legal provisions for food inspections and monitoring were established by Regulation (EC) No
882/2004™ on official controls performed to ensure the verification of compliance with feed and food
law, animal health and animal welfare.

The legal basis for the preparation of this Annual Report on the pesticide residues is laid down in
Regulation (EC) No 396/2005' on Maximum Residues Levels (MRLs) for pesticide residues. This
regulation requires Member States to establish national control programmes and to carry out regular
official controls on pesticide residues in food commodities in order to check compliance with the
MRLs for pesticide residues and to assess the consumer’s exposure. According to Article 31 of
Regulation (EC) No 396/2005 Member States have to submit the results of official controls and other
relevant information to the European Commission, to EFSA and to other Member States. On the basis
of these results an Annual Report on pesticide residues shall be prepared each year. With Article 32 of
this regulation the responsibility for preparing the Annual Report on pesticide residues is assigned to
EFSA. The MRL regulation also contains general provisions regarding the content of the Annual
Report.

In addition to the general provisions on national monitoring programmes as defined in Article 30 of
the pesticide MRL Regulation, the Commission has set up a specific EU-coordinated monitoring
programme. Starting from the calendar year 2009, the participation of the EU Member States in the
EU-coordinated control programme has become mandatory. The details of the coordinated
multiannual Community control programme for 2009 have been established in Commission
Regulation (EC) No 1213/2008",

According to Decision of the EEA Joint Committee No 127/2009* the EFTA countries Iceland and
Norway were requested to participate in the EU-coordinated control programme. Thus, the provision
of Regulation (EC) No 1213/2008 is applicable also in those EFTA countries.

The results of the analysis of food samples taken in 2009 under the national and coordinated
Community control programmes had to be submitted to the European Commission and to EFSA by
the end of August 2010. All 27 EU Member States and two EFTA States submitted validated results
of the 2009 monitoring programmes to EFSA between 14 July and 21 October 2010.

19| jechtenstein, an European Free Trade Association (EFTA) State previously reporting its results on the monitoring of
pesticide residues to the Commission, has been exempted from reporting obligations from 2007 due to a change in the
European Economic Area (EEA) agreement concerning agricultural issues.

11 Regulation (EC) No 882/2004 of the European Parliament and of the Council of 29 April 2004 on official controls
performed to ensure the verification of compliance with feed and food law, animal health and animal welfare rules. Official
Journal L 165, 30.4.2004, p. 1-141.

12 Regulation (EC) No 396/2005 of the European Parliament and of the Council of 23 February 2005 on maximum residue
levels of pesticides in or on food and feed of plant and animal origin and amending Council Directive 91/414/EEC (Text
with EEA relevance). Official Journal L 70, 16.3.2005, p 1-16.

1% Commission Regulation (EC) No 1213/2008 of 5 December 2008 concerning a coordinated multiannual Community
control programme for 2009, 2010 and 2011 to ensure compliance with maximum levels of and to assess the consumer
exposure to pesticide residues in and on food of plant and animal origin (Text with EEA relevance). Official Journal L
328, 6.12.2008, p. 9-17.

14 Decision of the EEA Joint Committee No 127/2009 of 4 December 2009 amending Annex Il (Technical regulations,
standards, testing and certification) to the EEA Agreement. Official Journal L 62, 11.3.2010, p. 14-15.
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TERMS OF REFERENCE

In accordance with Article 32 of Regulation (EC) No 396/2005, EFSA shall submit the Annual Report
on pesticide residues concerning the control activities carried out in 2009 to the Commission.

The Annual Report shall at least include the following information:
= an analysis of the results of the controls on pesticide residues provided by EU Member States

and two EFTA States;

s a statement of the possible reasons why the MRLs were exceeded, together with any
appropriate observations regarding risk management options;

= an analysis of chronic and acute risks to the health of consumers from pesticide residues;

s an assessment of consumer exposure to pesticide residues based on the information provided
under the first bullet point and any other relevant information available, including reports
submitted under Directive 96/23/EC™.

In addition, the report may include an opinion on the pesticides that should be included in future
programmes.

15 Council Directive 96/23/EC of 29 April 1996 on measures to monitor certain substances and residues thereof in
live animals and animal products and repealing Directives 85/358/EEC and 86/469/EEC and Decisions
89/187/EEC and 91/664/EEC. Official Journal L 125, 23.5.1996, p. 10-32.
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ASSESSMENT

1. Introduction

The report presents the results of the control programmes of pesticide residues in food commodities
sampled during the calendar year 2009 in the 27 EU Member States and the two EFTA countries
(Norway and Iceland).

The objective of this report is to give an overview of the official control activities performed by EU
Member States and EFTA countries (in the following referred to as EU or reporting countries) in
order to ensure compliance of food with the standards defined by Regulation (EC) No 396/2005, to
summarise the results provided by the reporting countries, to identify critical areas of concern
regarding sample compliance with MRLs, to assess the actual consumer exposure to pesticide
residues and to perform an analysis of the chronic and acute risks to consumer health. Furthermore,
this report provides some recommendations for future monitoring plans and activities related to the
enforcement of the pesticide legislation.

2009 was the first year with fully harmonised pesticide MRL legislation at European Union level.
Regulation (EC) No 396/2005 laid down MRLs for all active substances used in plant protection
products that have the potential to enter the food chain. The same legal limits are applicable in the
EFTA countries; however, the values normally enter into force later than in the EU Member States.

2009 was also the year where a new format for submitting the results of monitoring activities was
implemented (EFSA, 2010). In contrast to previous years, Member States have provided all relevant
details related to the samples analysed, whereas in previous years aggregated results were submitted.
In total, 42 fields are defined to characterise an analysed sample, 22 of the fields are mandatory. The
detailed information available to EFSA allows the performance of more detailed analysis of the
results, including a more accurate assessment of consumer exposure.

Due to the changed legal situation and the introduction of the new reporting format, the results of
previous monitoring reports published by EFSA and the European Commission are not directly
comparable with the results reported in this report. Therefore, trends observed in 2009 compared with
previous years have to be analysed with caution. It is important to highlight that the comparability of
results reported by individual reporting countries is also limited due to differences in the scope of the
national control programmes, proficiencies of analytical laboratories providing results, the data
validation and recoding™.

Chapter 2 of the report describes the design of the monitoring programmes in place in Europe. In
particular, the EU-coordinated multiannual Community control programme and the national
control programmes are explained.

The results of the EU-coordinated multiannual Community control programme, as established in
Commission Regulation (EC) No 1213/2008, are reported in chapter 3 of this report.

18 More detailed information about the results of control activities in the individual reporting countries is available from the
respective national authorities. The list of web addresses where the results of monitoring plans have been published is
reported in Appendix I. It should be noted that upon submission of the data, EFSA validated the data and recoded the
names of the food and the pesticide names reported by the participating countries to make them comparable. If there were
inconsistencies in data from different countries, they were asked for corrections. Therefore, small differences in the data
published separately by the national authorities or in the “two summary reports” of Appendix II respectively and the data
reported in the present report may occur.
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Key figures and results of the national control programmes are summarised in chapter 4. In this
section, the results of surveillance samples (non-targeted samples) and the results of the national
enforcement sampling taken under the national control programmes are reported.

In the last section of the report (chapter 5), EFSA assessed the dietary exposure of European
consumers, based mainly on the results of the EU-coordinated multiannual Community control
programme.

The reader not familiar with terms and concepts frequently used in the present report (e.g. MRL and
sampling strategy) is invited to consult the background information - glossary section below.
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BACKGROUND INFORMATION - GLOSSARY

This section provides explanations of terms frequently used in this report.

Authorisation of pesticides/plant protection products

The quality and yield of agricultural and horticultural crops is jeopardised by plant diseases and
infestation by pests. In order to protect crops before and after harvest, pesticides'’ are used. Since the
active substances used in pesticides can have harmful effects on human health, wildlife and the
environment, a strict system of pesticide authorisation and control of use has been established at EU
level (Directive 91/414/EEC* and Regulation (EC) No 1107/2009%). In the framework of the
authorisation procedure, companies asking for the authorisation of plant protection products have to
demonstrate that food treated with these products will not pose a risk to consumer health.

Pesticide residues

Pesticide residues are the measurable amounts of the active substances used in plant protection
products, their metabolites and/or breakdown or reaction products resulting from current or formerly
used plant protection products that can be found on harvested crops or in food of animal origin.

Pesticide use

The national authorised or registered use of a plant protection product reflects the safe use of a
pesticide under actual agricultural conditions and implies the use of the minimum quantity of
pesticides which allows the desired effect to be obtained (referred to as Good Agricultural Practice -
GAP). Authorisations are granted on national level, taking into account the local and environmental
conditions and the occurrence of pests. MRLs are set for the most critical authorised GAPs, provided
that a consumer health risk can be excluded for these uses.

Good Agricultural Practice - GAP
In Regulation (EC) No 396/2005 GAP is defined as follows:

"‘Good agricultural practice’ (GAP) means the nationally recommended, authorised or registered safe
use of plant protection products under actual conditions at any stage of production, storage, transport,
distribution and processing of food and feed. It also implies the application, in conformity with
Directive 91/414/EEC, of the principles of integrated pest control in a given climate zone, as well as
using the minimum quantity of pesticides and setting MRLs/temporary MRLs at the lowest level
which allows the desired effect to be obtained [...]"

Food commodities

Annex | of Regulation (EC) No 396/2005 defines the food commodities for which the MRLs are
applicable. The description of the commaodities and the parts of the products to which the MRLs apply
can be found in Annex | to Regulation (EC) No 396/2005, published by Regulation (EC) No
178/2006%°,%".

In principle, most of the raw commodities of plant and animal origin are listed in Annex I, subdivided
into 12 subgroups. In total, ca. 400 different food commodities are covered by the Regulation.

Y In the report the term “pesticide” is used as a synonym of “plant protection product”.

18 Council Directive 91/414/EEC of 15 July 1991 concerning the placing of plant protection products on the market. Official
Journal L 230, 19.8.1991, p. 1-32

19 Regulation (EC) No 1107/2009 has repealed Directive 91/414/EEC. This regulation entered into force on 15.12.2009, but
applies from 14 June 2011 on.

20 Commission Regulation (EC) No 178/2006 of 1 February 2006 amending Regulation (EC) No 396/2005 of the European
Parliament and of the Council to establish Annex I listing the food and feed products to which maximum levels for
pesticide residues apply. Official Journal L 29, 2.2.2006, p. 3-25

2! The list of food commodities was revised by Regulation (EU) No 600/2010 which entered into force 30 July 2010.
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The main food classification groups are:

1. Fruit fresh or frozen, nuts

2. Vegetables fresh or frozen

3. Pulses, dry

4. Oilseeds and oil fruits

5. Cereals

6. Tea, coffee, herb infusions and cocoa
7. Hops

8. Spices

9.

Sugar plants
10. Products of animal origin - terrestrial animals
11. Fish, fish products, molluscs and other marine and freshwater products®

12. Crops or parts of crops exclusively used for animal feed®

With a few exemptions, processed foods are not listed in Annex I of Regulation (EC) No 396/2005. In
this report, “processed food” refers to products derived from commodities as specified in Annex | of
Regulation (EC) No 396/2005 by food processing technologies. Typical examples are juices from
fruit and vegetables, other beverages (wine, beer) or flour from cereals.

In some sections of this report the results for individual crops are aggregated and reported for the
following categories:

= Fruits and nuts (covering classification group 1, including processed food derived thereof)
= Vegetables (covering classification group 2, including processed food derived thereof)

e Cereals (covering group 5, including processed food derived thereof)

s Other plant products (covering classification groups 7, 8 and 9)

= Animal products (containing classification group 10)

= Fish products (covering classification group 11)

= Baby food (as defined in baby food legislation, see “MRL”)

= Other products (products which could not be assigned to a certain raw commodity or a
specific processed food are summarised under this subcategory)

Residue definition

Active substances applied on a crop are often not stable, but the applied molecule undergoes to a
certain extent a degradation induced by plant enzymes, light, humidity and/or other environmental
factors. Thus, on the harvested food commodity, other chemical substances (usually referred to as
metabolites) than the active substances originally applied may be present. Since not all of these
degradation products are harmless, they have to be taken into account in the consumer risk
assessment. In certain cases, the parent compound (i.e. the substance originally applied on the crop) is

22 For this category the detailed food classification is not yet established. Thus, currently MRLs are not yet applicable.
28 For this category the detailed food classification is not yet established. Thus, currently MRLSs are not yet applicable.
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not found at all in the harvested crops, but only one or several typical metabolites, which are an
indicator of the use of this parent compound. The concept of residue definition is used to define the
active substance used in plant protection products and its metabolites, degradates and other
transformation products relevant for consumer exposure. For each pesticide, two residue definitions
are set:

The residue definition for dietary risk assessment (or briefly residue definition for risk assessment)
includes the parent compound, its metabolites, derivatives and related compounds which are relevant
for consumer exposure.

The residue definition for MRL setting (also referred as residue definition for MRL enforcement
purposes, or briefly enforcement residue definition) comprises those compounds which are indicators
for the use of the pesticide and which can be analysed in routine monitoring, ideally by a multi-
residue method.

In many cases, these two residue definitions are identical. However, if the residue definition for risk
assessment covers more components than the enforcement residue definition, the residue
concentrations measured in monitoring programmes and reported according to the enforcement
residue definition may not be directly used for calculating the actual consumer exposure. A
conversion factor, which is normally derived from supervised field trials or metabolism studies, has to
be applied to derive the concentration that is relevant for consumer exposure (e.g. fluazinam: residue
definition for monitoring: fluazinam; residue definition for risk assessment: fluazinam, AMPA-
Fluazinam and AMGT; conversion factor 3). Conversion factors are reported in different sources (e.g.
EFSA conclusions, JMPR Reports). A comprehensive list of conversion factors is currently not yet
established, but would be needed to reduce the uncertainties in dietary exposure assessments
performed with monitoring data.

MRL

Maximum Residue Levels (MRLs) for pesticides are defined as the upper legal levels of a
concentration for a pesticide residue (expressed in mg/kg) in or on food or feed in accordance to
Regulation (EC) No 396/2005, based on authorised Good Agricultural Practice (GAP) and the lowest
possible consumer exposure to protect vulnerable consumers. Food of plant or animal origin with
pesticide residues above the MRL cannot be placed on the market. MRLs are derived by statistical
calculation methods from supervised field trials which reflect the intended GAPs. The MRLs are set
at a level which should ensure that normally the harvested crop does not exceed the legal limit if the
crop was produced according to GAP?.

Before an MRL is established, a risk assessment has to prove that the limit is safe for consumer
health. In the past, responsibility for risk assessment in the MRL setting procedure was shared
between Member States and the European Commission. Since Regulation (EC) No 396/2005 became
fully applicable on 1 September 2008, EFSA is involved as independent body responsible for the risk
assessment of new or revised MRLSs.

MRLs are fixed by the European Commission. The MRL applicable in Europe can be consulted on
the database developed and maintained by the European Commission®®.

24 In cases of complex residue definitions have been established (i.e. residue definitions which contain more than one
chemical element) the results repiorted in the Tables and Figures in the present report are labeled with the name of the
pesticide and the term “sum”. For example, when “endosulfan (sum)” is reported, this refers to the following complex
residue definition: sum of alpha- and beta-isomers and endosulfane-sulafte expressed as endosulfane.

% The statistical concept for MRL setting implies that a minor percentage of the crops treated according to the GAP will
nevertheless exceed the MRL.

% The MRL database of the European Commission is available at:
http://ec.europa.eu/food/plant/protection/pesticides/database_pesticide_en.htm
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MRLs are not primarily toxicological safety limits, but reflect the use of minimum quantities of
pesticides to achieve effective plant protection, applied in such a manner that the amount of residue is
the smallest practicable and are set at levels where a consumer health risk is not expected. In most
cases the MRLs are well below the toxicologically acceptable residue levels.

If a pesticide residue is found on a given crop at or below the MRL, then the crop can be considered
safe for consumer health.?” On the other hand, if a residue exceeds the MRL, it is not necessarily true
that the consumer is at risk. A specific assessment has to be performed, comparing the expected
exposure with the toxicological reference values (ADI, ARTD; see below). If the exposure exceeds the
toxicological reference values, a potential consumer health risk is identified.

MRLs are established for Raw Agricultural Commodities (RAC) of plant or animal origin placed on
the market as described in Annex | of Regulation (EC) No 396/2005, i.e. fresh or frozen products
without processing. In most cases the MRLs refer not only to the edible parts of the plant, but also
comprise inedible parts (e.g. bananas with peel, peaches including the stones).

In September 2008, harmonised EU MRLs were established in Annexes Il and 11l of Regulation (EC)
No 396/2005, repealing the previously set EU and national MRLs. This regulation provides a
harmonised system for the setting of the MRL, which applies to all food commodities available in all
EU Member States. This regulation covers about 500 pesticides. For pesticides not explicitly
mentioned in Annexes 11, 111 or IV?® of the Regulation, a default MRL of 0.01 mg/kg is applicable.
MRLs are established at the limit of quantification (LOQ) if a pesticide is not authorised for use on a
specific crop.

For processed or composite food commaodities, the MRLs established in the MRL legislation for raw
commodities are applied by taking into account changes in the levels of pesticide residues caused by
processing or mixing (processing factors).

It should also be mentioned that no specific MRLs for organic products have been established at EU
level. For these products the same MRLs as for conventional products apply, but additional
production and labelling rules have to be respected (Regulation (EC) No 834/2007%°, Regulation (EC)
No 889/2008%).

For infant formulae, follow-on formulae and for processed cereal-based foods and baby foods for
infants and young children, a default MRL of 0.01 mg/kg is applicable, unless a specific lower MRL
has been set in Directives 2006/125/EC* and 2006/141/EC*.

Food business operators as defined in the Regulation (EC) No 178/2002* (“European food law”)
have to ensure at all stages of production, processing and distribution that food or feed satisfies the
requirements of the food law which are relevant to their activities and shall verify that such

2" In exceptional cases toxicological reference values have been lowered after the MRL has been established. In order to
guarantee consumer safety, the revision of MRLs may be triggered in these specific circumstances.

28 Annex IV of Regulation (EC) No 396/2005 conatins those pesticides which are exempted from the setting of MRLs
because of their low risk profile.

2 Council Regulation (EC) No 834/2007 of 28 June 2007 on organic production and labelling of organic products and
repealing Regulation (EEC) No 2092/91. Official Journal L 189, 20.7.2007, p. 1 - 23

% commission Regulation (EC) No 889/2008 of 5 September 2008 laying down detailed rules for the implementation of
Council Regulation (EC) No 834/2007 on organic production and labelling of organic products with regard to organic
production, labelling and control. Official Journal L 250, 18.9.2008, p. 1 - 82

%1 Commission Directive 2006/125/EC of 5 December 2006 on processed cereal-based foods and baby foods for infants and
young children. Official Journal L 339, 6.12.2006, p. 16 - 35

%2 Commission Directive 2006/141/EC of 22 December 2006 on infant formulae and follow-on formulae and amending
Directive 1999/21/EC. Official Journal L 401. 20.12.2006, p. 1 - 33

% Regulation (EC) No 178/2002 of the European Parliament and of the Council of 28 January 2002 laying down the general
principles and requirements of food law, establishing the European Food Safety Authority and laying down procedures in
matters of food safety. Official Journal L 31, 1.2.2002, P. 1 - 21
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requirements are met. Member States shall monitor and verify that the relevant requirements of the
European food law are fulfilled by food and feed business operators at all stages of production,
processing and distribution. Therefore, the control of pesticide residues by the competent authorities
in Member States is only one element of control activities striving to ensure food safety at European
level.

MRL exceedance
Since the MRLs are closely linked to Good Agricultural Practices (GAP), MRLs might be exceeded
in cases where GAP was not respected, such as

s the use of unauthorised pesticides;
s the use of pesticides not authorised for a specific crop;

= the use of an authorised pesticide on a crop for which an authorisation was granted, but not in
compliance with the authorised GAP (e.g. higher application rate or shorter pre-harvest
intervals).

In exceptional cases, MRL exceedances have been observed for other reasons, such as:
» spray drift from neighbouring treated fields;
s contamination of crops at storage or packaging level,
s unfavourable weather conditions resulting in a reduced residue decline rate;

= presence of naturally occurring substances which mimics the occurrence of pesticides or
metabolites on food (e.g. CS; in brassica vegetables).

The lack of knowledge or correct interpretation of the EU pesticide legislation is also known to lead
to situations that food imported from third countries does not comply with the legal limits.

Usually, MRLs are derived from a limited number of supervised field trials representative of the
intended GAP by using statistical calculation methods. On rare occasions the use of pesticides at the
critical GAP may lead to residue concentrations above the MRL because the residue trials were not
sufficiently representative for the use of the pesticide under practical agricultural conditions. Careful
analysis of the control data should make it possible to decide if certain MRLs need to be revised
because they were set at inappropriate levels.

In the context of this report the term “MRL exceedance” refers to a situation where the legal limit is
exceeded numerically, without considering measurement uncertainty. Thus, this term should not be
understood as MRL non-compliance that triggers legal consequences.

MRL compliance/non-compliance

If the residue level measured in a sample taking into account the measurement uncertainty exceeds the
legal MRL, the sample is considered as non-compliant and the competent national authorities shall
apply the sanctions applicable to the infringements. The sanctions must be effective, proportionate
and dissuasive. A sample is compliant with the MRL if the measured value does not exceed the MRL
taking into account the measurement uncertainty.

Threshold residue level/threshold MRL

As explained, the MRL is not a toxicological limit, but it is based on GAP. For the purpose of the risk
assessment, EFSA introduced two new concepts: the “threshold residue level” and the “threshold
MRL”.
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A threshold residue level (edible portion) (TRL,p) is the theoretical, calculated maximum residue in
the edible part of the crop which would be acceptable from a consumer safety point of view. The
threshold residue gives an intake corresponding to 100% of the ARfD and it is calculated on the basis
of the consumer group with the highest consumption per unit body weight (i.e. the most critical
consumer) identified among all the national consumer groups for which consumption data are
available to EFSA.

The threshold MRL or threshold residue level (raw agricultural commodity) (TRL) is the threshold
residue level that refers to the whole commaodity, e.g. the unpeeled orange, and which gives an intake
corresponding to 100% of the ARTD. For crops that are consumed in peeled and/or processed form, a
peeling factor and/or processing factor has to be considered to derive the TRL. If the crop of
concern can be consumed as a whole without any processing/peeling, the calculated TRL,, and the
TRL,,. have the same value.

Import Tolerance
In Commission Regulation (EC) No 396/2008 “import tolerance” is defined as follows:

"Import tolerance” means an MRL set for imported products to meet the needs of international trade
where:

— the use of the active substance in a plant protection product on a given product is not
authorised in the Community for reasons other than public health reasons for the specific
product and specific use; or

— a different level is appropriate because the existing Community MRL was set for reasons
other than public health reasons for the specific product and specific use.

Dietary exposure assessment and risk assessment

Dietary exposure assessment is the quantitative evaluation of the intake of pesticides via food. In the
chronic and acute risk assessment, the estimated long-term and short-term dietary exposure, calculated
per kg body weight, is compared with the relevant toxicological reference values, i.e. the acceptable
daily intake (ADI) and the Acute Reference Dose (ARfD), respectively, (see “ADI” and “ARfD”
below). A consumer exposure is of concern if the estimated dietary exposure to a pesticide exceeds
the ADI and/or the ARfD.

Acceptable Daily Intake (ADI)

The Acceptable Daily Intake (ADI) is the estimated amount of a substance in food, usually expressed
in mg/kg on a body weight basis that can be ingested daily over a lifetime without appreciable chronic
long-term risk to any consumer. The ADI is set on the basis of all known facts at the time of
evaluation, taking into account sensitive groups within the population (e.g. children). New scientific
findings may lead to a revision of an ADI.

Acute Reference Dose (ARfD)

The Acute Reference Dose (ARTD) is the estimated amount of substance in food, usually expressed in
mg/kg on a body weight basis, which can be ingested over a short period of time, usually during one
day, without appreciable risk to the consumer. The ARTD is set on the basis of the data produced by
appropriate toxicological studies and taking into account sensitive groups within the population (e.g.
children). An ARTD is set only for active substances which have a potential acute toxicity. New
scientific findings may lead to a revision of an ARTD.

Analytical methods

The results of monitoring analyses are strongly influenced by the analytical methods used to analyse
the samples. The analytical methods used in pesticide residue analyses have to fulfil certain criteria
regarding specificity, sensitivity, precision accuracy, robustness and linearity which are defined in
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guidance documents®. The sensitivity of the analytical methods and the number of different
pesticides that can be detected with the analytical methods used has an impact on the number of
positive findings in samples analysed. If the analytical method applied is not capable of detecting a
certain pesticide active substance applied to the crop — or its toxicologically relevant metabolites or
break-down products — the sample may be mistakenly considered to be free of pesticide residues.
Additionally, if the analytical method is not sensitive enough, the pesticide will not be detected in
cases where the residue occurs at a low concentration. Therefore, the results reported by reporting
countries have to be considered in connection with the analytical methods used.

The analytical methods used to detect and quantify pesticide residues in food commodities fall into
two general types of methods: multi-residue and single-residue methods.

Multi-residue methods are able to analyse a high number of different pesticide residues in the same
sample. However, certain pesticides and metabolites cannot be included in multi-residue methods
because of their physical-chemical properties (e.g. acidic or polar chemicals). In these cases, single-
residue methods have to be applied.

Single-residue methods allow the identification and quantification of only one or a few pesticide
residues in one sample.

Multi-residue methods are usually preferred, as they are generally more cost efficient, but in order to
fulfil the general control obligations for pesticides which cannot be detected with multi-residue
methods, also single-residue methods have to be used.

European Reference Laboratory (EURL)

The European Reference Laboratories (EURLs), formerly called “Community Reference
Laboratories” (CRLs), are appointed by the European Commission to co-ordinate, to train staff, to
develop methods of analysis and to organise tests to evaluate the skills of the different national
control laboratories. The overall objective of the EURLs is to improve the quality, accuracy and
comparability of the results from national control laboratories. The EURLS have the responsibility to
network closely with the National Reference Laboratories (NRLS) in the Member States, which have
the same liability on national level.

The nominated EURLs (Annex VII of Regulation (EC) No 882/2004) for residues of pesticides are:

Danmarks Fadevareforskning (DFVF) Cereals and feeding stuffs
Denmark

Chemisches und Veterinaruntersuchungsamt (CVUA) Food of animal origin and commaodities

Freiburg with high fat content

Germany

Laboratorio Agrario de la Generalitat Valenciana Fruits and vegetables, including

(LAGV) commodities with high water and high acid

Grupo de Residuos de Plaguicidas de la Universidad de | content
Almeria (PRRG)
Spain

Chemisches und Veterinaruntersuchungsamt (CVUA) Single residue methods
Stuttgart

34 Method validation and quality control procedures for pesticide residues analysis in food and feed. In 2009 the valid
revision of the guidance document was Document No. SANCO/3131/2007 .
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Germany

Limit of Quantification (LOQ)

The Limit of Quantification (LOQ) is the lowest residue concentration, which can be quantified and
reported in routine monitoring with validated methods. In the context of this report, samples reported
as having residues below the LOQ are considered to be free of the pertinent residue or to contain very
low concentrations at a level that cannot be quantified with acceptable certainty. In the present report,
the term Reporting Level (see “Reporting Level” below) is also used as a synonym of the LOQ™.

Reporting Level (RL)

The Reporting Level is the lowest level at which residues will be reported as absolute numbers. It may
coincide with the LOQ), or, for reasons of limiting the cost of the analysis, it may be above that level,
but it has to be at or below the MRL. For those pesticides for which a complex residue definition (e.g.
a residue definition which contains more than one chemical element) is set the RL may be set at the
highest LOQ used for those components in the residue definition.

Confidence interval (ClI)

Several tables show information on the percentage of samples with residues above the MRL. The
precision of the value is dependent on the sample size. To express the uncertainty of the estimation,
95% confidence intervals were calculated. The true proportion of samples lies with 95% confidence
between the upper and lower confidence limits (UCL and LCL).

Control programme

According to Regulation (EC) No 396/2005, Member States shall carry out official controls on
pesticide residues in order to enforce compliance with the regulation, in accordance with the relevant
provisions of Community law relating to official controls for food and feed (Regulation (EC) No
882/2004). In this report, the term “monitoring programme” is used as a synonym of “control
programme”.

Typically, two control programmes are in place:

Coordinated Community control programme (EUCP): The European Commission prepares a specific
control programme describing the pesticide/crop combinations that have to be analysed. The
programme takes into account food items which are of relevance for human consumption and
pesticides which are of relevance for dietary exposure because of their toxicological profile or the
specific problems identified in previous years. The EU-coordinated programme aims to provide
statistically representative data regarding pesticide residues in food available to European consumers.

National control programmes for pesticide residues (NCP): Member States set up national control
programmes for pesticide residues. Those programmes are often risk-based and focus on commaodities
and/or pesticides which are considered of particular relevance for consumer safety or MRL
compliance. The national control programmes are defined in advance in multiannual programmes
which are updated every year.

Reporting countries

All 27 Member States of the European Union have to report their results regarding the coordinated
programme and the national control programmes. In addition, the EFTA countries Iceland and
Norway report their results according to the EEA-agreement. Therefore, 29 reporting countries are

% In the EU MRL legislation, the term LOD (Limit of Determination) is used instead of the term of LOQ. However, EFSA
prefers using the term LOQ in order to avoid possible confusion with the term LOD that is used to indicate the Limit of
Detection.
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contributing to the current report. Throughout the report, these countries are referred to as EU or
reporting countries.

Sampling methodology

To ensure that a sample is representative of a given food lot/consignment, the sampling has to be
performed according to the sampling methodology for the official control of pesticide residues as
established by Commission Directive 2002/63/EC™®. For most plant products the minimum size of a
laboratory sample lies between one and two kilograms of the food item which have to be selected
randomly from the lot or consignment subject to the sampling.

Sampling strategy

The sampling strategy is the approach used to select the units of the target population subject to
control. Implementation of an efficient, targeted sampling strategy would result in a higher percentage
of positive findings and non-compliant results. Thus, for a correct interpretation of the results
obtained in control programmes information about the sampling strategy applied is indispensable. In
the report, the following terminology was used to distinguish between more or less targeted sampling.

Surveillance sampling: samples are collected without any particular suspicion towards a particular
producer, consignment, etc. Surveillance samples may be targeted at specific food products and
countries, but the selection of consignment/lot is randomised. The samples taken in the framework of
the EC coordinated programme are considered to be surveillance samples.

Enforcement sampling: samples are taken if there is suspicion about the safety or non-compliance of a
product and/or as a follow-up of violations found previously. The selection of the consignment/lot is
not randomised and therefore cannot be considered representative of the food available on the
European market. Follow-up or enforcement sampling is directed to a specific grower/producer or to a
specific consignment.

In Appendix Il to the present report, more details on the general sampling strategies applied at
national level are reported.

Import control

Article 15 of Regulation (EC) No 882/2004 lays down that the national competent authority shall
carry out regular official controls on feed and food of non-animal origin imported into the territories.
They shall organise these controls on the basis of the multi-annual national control plan. These
controls shall be carried out at appropriate places, including the point of entry of the goods into one of
the territories.

In addition, for some specific commodities imported from third countries, Commission Regulation
(EC) No 669/2009%*, which entered into force on 15 January 2010, lays down rules concerning the
increased level of official controls to be carried out at the points of entry into the territories on
imports of the food of non-animal origin. In Annex | of the mentioned Regulation, the
pesticide/commodity combinations and the frequencies of controls at the point of entry are listed. In
2009, no specific provisions for import control were in place yet.

Quality assurance
All laboratories performing analysis of pesticide residues in food have to be accredited to certain
standards (Regulation (EC) No 882/2004). However, until 31 December 2009, these analyses could

% Commission Directive 2002/63/EC of 11 July 2002 establishing Community methods of sampling for the official control
of pesticide residues in and on products of plant and animal origin and repealing Directive 79/700/EEC. Official Journal L
187, 16.7.2002, p. 30 - 43

37 Commission Regulation (EC) No 669/2009 of 24 July 2009 implementing Regulation (EC) No 882/2004 of the European
Parliament and of the Council as regards the increased level of official controls on imports of certain feed and food of non-
animal origin and amending Decision 2006/504/EC. Official Journal L 194, 25.7.2009, p. 11 - 21
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also be carried out by non-accredited laboratories, provided that the laboratories had initiated the
accreditation procedures, and that quality control schemes were in place (Commission Regulation
(EC) No 2076/2005%).

Commission Regulation (EC) No 1213/2008 requires Member States to provide information about the
details of accreditation of the laboratories which carry out the analysis for the control programme,
about the application of the EU Quality Control Procedures for Pesticide Residue Analysis and about
their participation in proficiency and ring tests. It also requires the reporting countries contributing to
the control programme to provide the accreditation certificates.

Rapid Alert System for Food and Feed (RASFF)

If control activities identify samples with pesticide concentrations which are of concern for consumer
health (e.g. the estimated short-term intake is higher than the acute reference dose (ARfD) for the
substance found), Member States have to inform the other Member States and the European
Commission via the Rapid Alert System for Food and Feed (RASFF).

Thus, the RASFF ensures that relevant information is shared among all members of the RASFF (EU
Member States, Commission, EFSA and Norway, Liechtenstein and Iceland) without delays. The
European Commission has provided the RASSF portal database as a search tool, where information of
RASFF-notifications is published®.

Third countries
Any country that is neither a Member State nor a country from the EEA area.

% Commission Regulation (EC) No 2076/2005 of 5 December 2005, laying down transitional arrangements for the
implementation of Regulations (EC) No 853/2004, (EC) No 854/2004 and (EC) No 882/2004 of the European Parliament
and of the Council and amending Regulations (EC) No 853/2004 and (EC) No 854/2004. Official Journal L 338,
22.12.2005, p. 83 - 88

% http://ec.europa.eu/food/food/rapidalert/rasff_portal database en.htm
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2. Design and background of the control programmes

To fulfil the requirements of Regulation (EC) No 882/2004 and Regulation (EC) No 396/2005, EU
Member States perform official controls to ensure the compliance of feed and food samples with
regard to the pesticide MRL legislation.

Typically, in each European reporting country, two control programmes are in place: a national
control/monitoring programme (designed by each country individually) and a coordinated multiannual
Community control programme which gives clear guidance which specific control activities should be
performed by the Member States (see “Background information - glossary”).

2.1. EU-coordinated programme (EUCP)

The EU-coordinated programme aims to provide statistically representative data regarding pesticide
residues in food available to European consumers. The lots sampled should be chosen without any
particular suspicion towards a specific producer and/or consignment. Thus, the results obtained in the
coordinated programme are considered as an indicator for the MRL compliance rate in food of plant
and animal origin placed on the European common market and they allow an estimation of the actual
consumer exposure.

The establishment of a coordinated community programme was initiated in 1996. Since then, the
number of participating reporting countries has increased; in 1996, 15 EU Member States and one
EFTA State (Norway) reported their control results, whereas in 2009 the number of participating
countries was 29: 27 EU Member States and two EFTA countries (Norway and Iceland) who have
signed the Agreement on the European Economic Area (EEA agreement). Over time, the programme
was also extended with regard to the number of samples, the food commodities and the active
substances to be analysed each monitoring year.

The coordinated control programme for 2009 is laid down in Commission Regulation (EC) No
1213/2008.

2.1.1. Food commodities analysed

The major components of the European diet (food of plant origin) are represented by 20 to 30 food
products. Monitoring the pesticide residues in these commodities should provide a representative
basis for the estimation of the exposure to pesticide residues in food of European consumers. In view
of the resources available at national level, participating countries focus on the sampling and analysis
of eight to nine products each year, which are tested in a three-year cycle, covering in total the major
food items. Food commodities (see “Background information - glossary”) to be analysed in 2009,
2010 and 2011 in the framework of the EU-coordinated programme are shown in Table 2-1. For the
first time food of animal origin (butter, chicken eggs) was included into the coordinated control
programme in 2009.

Figure 2-1 shows the consumption of food commodities included in the EU-coordinated residue
control programme for 2009, 2010 and 2011 in comparison to the total food consumption®’. The food
consumption data were retrieved from national food consumption surveys either for the whole
population, adults, children or selected consumer groups (e.g. vegetarians) or other sources of

“ The total food consumption for the different diets is expressed as unprocessed food and contains only food of plant origin.
Food of animal origin was not included in the calculation of the total consumption, because the level of details reported are
not comparable.
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information suitable to conclude on the food habits of the European population such as food balance
sheets (e.g. WHO diets). The data regarding the national food consumption were submitted to EFSA
in the framework of the development of the EFSA PRIMo (Pesticide Residue Intake Model) and the
details of the diet in each Member State can be found in the EFSA report on temporary MRLs (EFSA,
2007). It should be noted that not all participating countries had submitted food consumption data to
EFSA at that time and therefore are not represented in the graph.

Table 2-1: EUCP - Food commodities to be monitored in the calendar years 2009, 2010 and 2011.

2009 2010 2011
Aubergines Apples Beans with pods @
Bananas Head cabbage Carrots
Butter Leek Cucumbers
Cauliflower Lettuce Poultry meat
Egg Milk Liver @

Orange juice ® Peaches © Oranges or mandarins
Peas without pods @ Rye or oats Pears

Peppers (sweet) Strawberries Rice

Table grapes Swine meat Potatoes

Wheat Tomatoes Spinach @

(a): Fresh or frozen

(b): For orange juice, reporting countries shall specify the source (concentrate or fresh fruits)
(c): Peaches including nectarines and similar hybrids

(d): bovine and other ruminants, swine and poultry
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Figure 2-1: EUCP - Contribution of the commodities covered by the coordinated control programmes to the total
food intake (excl. orange juice, animal products and sugar beet).
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Figure 2-2: EUCP - Contribution of the commaodities covered by the coordinated control programme 2009 to the
total food intake (excl. orange juice, products of animal origin and sugar beet).

EFSA Journal 2011;9(11):2430

32



~

- efsam

2009 EU Report on Pesticide Residues

Figure 2-2 shows the individual contributions of the food items included in the 2009 programme for
the above mentioned European diets.

From this analysis it can be seen that the crops (aubergines, bananas, cauliflower, peas without pods,
peppers, table grapes, wheat) selected for the 2009 control programme represented 7% to 46% of the
total dietary daily intake of products of plant origin, whereas the total contribution of the crops to be
monitored in the three years cycle range from 39% to 95% of the diets. These data demonstrate that
the food items selected are representative of the total food consumption of European consumers and
can therefore be used for the assessment of dietary exposure to pesticide residues via food.

2.1.2.  Pesticides analysed

Pesticides (including the relevant metabolites as specified in the enforcement residue definition (see
“Background information — glossary”’)) which were included in the 2009 EU-coordinated programme
for food of plant origin (120 pesticides, 100 of them were mandatory) and for food of animal origin
(in total 32 pesticides, 29 thereof mandatory) are listed in Table 2-2*". The pesticide list has been
extended substantially since the start of the coordinated control programme in 1996, where only 9
pesticides were included in the programme (Figure 2-3). For the monitoring years 1996 to 2008 the
Member States were invited to take samples and analyse for the product/pesticide residue
combinations set out in Commission recommendations. As a result, the analysis of the pesticides
listed in these combinations is considered as voluntary. Starting from the monitoring year 2009, the
Member States participation to the EU-coordinated programme became compulsory. However, the
analysis of certain pesticides was to be carried out on a voluntary basis.

It should be noted that for all pesticides analysed in 2009 fully harmonised EU MRLs were in place
on 1 January 2009. For two pesticides (cadusafos, dichlofluanid) the default MRL of 0.01 mg/kg, as
laid down in Article 18(1) (b) of Regulation (EC) No 396/2005, is applicable®.

! Due to the EEA Decision 127/2009 Iceland may continue during 2009, 2010 and 2011 to analyse for the same 61
pesticides as monitored in food on its market in 2008.

2 EFTA countries have also implemented in their national legislations the legal limits applicable in the European Union.
However, the date of entry into force of the EU MRLs in Iceland and Norway is delayed in comparison to the application
data in the Member States.
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Figure 2-3: EUCP - Number of pesticides (residue definitions) included in the coordinated control programmes
1996-2009 (P = pesticides to analysed in products of plant origin, A = pesticides to analysed in products of
animal origin).

Table 2-2: EUCP - List of pesticides included in the 2009 EU-coordinated programme

= Residue definition according to Regulation (EC Sample not

. No 396/2005 on EU MRLS & - = matrix ® mggggt(%ry
Abamectin sum of avermectin Bla, avermectin B1b and delta-8,9 P, A

isomer of avermectin Bla
Acephate P
Acetamiprid P
Aldicarb sum of aldicarb, its sulfoxide and its sulfone, P

expressed as aldicarb
Aldrin and Dieldrin aldrin and dieldrin combined expressed as dieldrin A
Amitrole P X
Azinphos-ethyl A X
Azinphos-methyl P
Azoxystrobin P
Benfuracarb P X
Bifenthrin P, A
Boscalid P
Bromopropylate P
Bromuconazole sum of diasteroisomers P X
Bupirimate P
Buprofezin P
Cadusafos P X
Camphechlor sum of parlar No 26, 50 and 62 © A X
Captan © P
Carbaryl P
Carbendazim and sum of benomyl and carbendazim expressed as P
Benomyl carbendazim
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= Residue definition according to Regulation (EC Sample not
Seficide No 396/2005 on EU MRLS & S ol Y
Carbofuran sum of carbofuran and 3-hydroxycarbofuran P
expressed as carbofuran
Carbosulfan P X
Chlordane sum of cis- and trans-isomers and oxychlordane A
expressed as chlordane
Chlorfenvinphos P
Chlormequat P X+
Chlorobenzilate A X
Chlorothalonil P
Chlorpropham © chlorpropham and 3-chloroaniline expressed as P
chlorpropham
Chlorpyrifos P, A
Chlorpyrifos-methyl P, A
Clofentezin ® sum of all compounds containing the 2-Chlorbenzoyl- P
moiety expressed as clofentezin
Cyfluthrin cyfluthrin incl. other mixtures of constituent isomers P, A
(sum of isomers)
Cypermethrin cypermethrin incl. other mixtures of constituent P, A
isomers (sum of isomers)
Cyproconazole P X
Cyprodinil P
DDT sum of p,p’-DDT, o,p’-DDT, p-p’-DDE and p,p’-DDD A
(TDE) expressed as DDT
Deltamethrin (cis- P, A
deltamethrin)
Diazinon P
Dichlofluanid P
Dichlorvos P
Dicofol sum of p,p’ and o,p’ isomers P
Difenoconazole P
Dimethoate sum of dimethoate and omethoate expressed as P
dimethoate
Dimethomorph P
Diphenylamine P
Dithiocarbamates dithiocarbamates expressed as CS2, including maneb, P
mancozeh, metiram, propineb, thiram and ziram
Endosulfan sum of alpha- and beta-isomers and endosulfan- P, A
sulphate expressed as endosulfan
Endrin A
Ethion P
Ethoprophos P X
Fenamiphos sum of fenamiphos and its sulphoxide and sulphone P X
expressed as fenamiphos
Fenarimol P
Fenbuconazole P X
Fenhexamid P
Fenitrothion P
Fenoxycarb P
Fenpropathrin P X
Fenthion sum of fenthion and its oxigen analogue, their A
sulfoxides and sulfone expressed as parent
Fenvalerate and sum of RS/SR and RR/SS isomers A
Esfenvalerate
Fipronil sum of fipronil and sulfone metabolite (MB46136) P
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= Residue definition according to Regulation (EC Sample not
Seficide No 396/2005 on EU MRLS & S ol Y
expressed as fipronil
Fludioxonil P
Flufenoxuron P
Fluguinconazole P X
Flusilazole P
Flutriafol P X
Folpet © P
Formetanate sum of formetanate and its salts expressed as P
formetanate(hydrochloride)
Fosthiazate P X
Heptachlor sum of heptachlor and heptachlor epoxide expressed A
as heptachlor
Hexachlorbenzene A
Hexachlorocyclohexane A
(HCH), Alpha-lsomer
Hexachlorocyclohexane A
(HCH), Beta-lsomer
Hexaconazole P
Hexythiazox P
Imazalil P
Imidacloprid P
Indoxacarb indoxacarb as sum of the isomers S and R P
Iprodione P
Iprovalicarb P
Kresoxim-methyl P
Lambda-Cyhalothrin P
Lindane Gamma-isomer of hexachlorocyclohexane (HCH) A
Linuron P
Malathion sum of malathion and malaoxon expressed as P
malathion
Mepanipyrim mepanipyrim and its metabolite (2-anilino-4-(2- P
hydroxypropyl)-6-methylpyrimidine) expressed as
mepanipyrim
Mepiquat P x*0
Metalaxyl and metalaxyl- | metalaxyl incl. mixtures of constituent isomers incl. P
M Metalaxyl-M Sum of isomers)
Metconazole P X
Methamidophos P
Methidathion P, A
Methiocarb sum of methiocarb and methiocarb-sulfoxide and P
sulfone, expressed as methiocarb
Methomyl and thiodicarb | sum of methomyl and thiodicarb expressed as P
methomyl
Methoxychlor @ A
Monocrotophos P
Myclobutanil P
Oxamyl P
Oxydemeton-methyl sum of oxydemeton-methyl and demeton-S- P
methylsulfone expressed as oxydemeton-methyl
Paclobutrazole P X
Parathion P, A
Parathion-methyl sum of parathion-methyl and paraoxon-methyl P, A
expressed as parathion-methyl
Penconazole P
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Pesticide

Residue definition according to Regulation (EC)
No 396/2005 on EU MRLs @

Sample
matrix ®

not

mandatory

2009 ©

Permethrin
Phosalone
Phosmet
Phoxim
Pirimicarb

Pirimiphos-methyl
Prochloraz

Procymidone
Profenofos
Propamocarb

Propargite
Prothioconazole
Pyrazophos
Pyridaben
Pyrimethanil
Pyriproxyfen
Quinoxyfen
Resmethrin

Spiroxamine
Tebuconazole
Tebufenozide
Tebufenpyrad
Teflubenzuron
Tefluthrin
Tetradifon
Thiabendazole
Thiacloprid
Thiophanate-methyl
Tolcloflos-methyl
Tolylfluanid

Triadimefon and
triadimenol
Triazophos
Trichlorfon
Trifloxystrobin
Triticonazole
Vinclozolin

Sum of isomers
phosmet and phosmet oxon expressed asphosmet

sum of pirimicarb and desmethylpirimicarb expressed
as pirimicarb

sum of prochloraz and its metabolites containing the
2,4,6-trichlorophenol moiety expressed as prochloraz
sum of propamocarb and its salt expressed as

propamocarb

prothioconazole (prothioconazole-desthio)

resmethrin including other mixtures of consituent
isomers (sum of isomers)

sum of tolylfluanid and dimethylaminosulfotoluidide
expressed as tolylfluanid
sum of triadimefon and triadimenol

sum of vinclozolin and all metabolites cont. the 3,5-
dichloraniline moiety, expressed as vinclozolin

A
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(a): If not specifically mentioned the residue definition comprises the parent compound only.
(b): P = plant products, A = animal products
(c): X = not mandatory, X*= mandatory only for certain commodities
(d): Camphechlor Sum of the three indicator compounds Parlar No 26, 50 and 62, where:
Parlar No 26 = 2-endo,3-ex0,5-endo,6-ex0,8,8,10,10-octachlorobornane
Parlar No 50 = 2-endo,3-ex0,5-endo,6-ex0,8,8,9,10,10-nonachlorobornane
Parlar No 62 = 2,2,5,5,8,9,9,10,10,-nonachlorobornane
(e): Captan or Folpet: for some commodities residue definition: Sum of captan and folpet
(f): Chlormequat and mepiquat shall be analysed in cereals (excluding rice), carrots, fruiting vegetables and pears.
(9): Chlorpropham: residue definition for plant products with exemption of potatoes (chlorpropham only)
(h): Clofentezine: residue definition only for cereals, otherwise parent compound only
(i): Regulation (EC) No 1213/2008 requires the analysis of 4,4’-methoxychlor. Since 4,4’-methoxychlor is neither an active
substance nor a residue definition, it is assumed that entry is misspelled and should refer to methoxychlor.

2.1.3.  Number of samples

The control programme in Regulation (EC) No 1213/2008 defines the minimum number of samples to
be analysed in the framework of the 2009 EU-coordinated programme, varying from 12 or 15 to 93
samples per product depending on the population of the Member State (see Table 2-3). The minimum
total number of samples per commodity required to obtain representative results at EU level was
calculated to be 642 samples®; a representative proportion of this figure was then assigned to the
Member States taking into account the population per reporting country.

It should be noted that the calculation of the number of samples was based on the number of reporting
countries of some years ago. Since the number of reporting countries has increased in the meantime, a
recalculation of the total number of necessary samples and the sample distribution should be
considered. EFSA therefore recommends re-evaluating the statistical basis for the number of samples
taken by the reporting countries and developing an updated sampling plan regarding the number of
samples per commodity and the assignment of a minimum sample number for each reporting country.

A total number of 10,553 samples of 10 different commodities were analysed in the 2009 EU-
coordinated pesticide control programme (Figure 2-4).

“3 The total number of samples to be analysed was derived on the basis of a binomial probability distribution, which
estimated that the examination of 642 samples allows with a certainty of more than 99%, the detection of a sample
containing pesticide residues above the limit of determination (LOD), provided that no less than 1% of products of plant
origin contain residues above that limit. According to Regulation (EC) No 1213/2008 the collection of these samples
should be apportioned between Member States on the basis of population and consumer numbers, with a minimum of 12
samples per product and per year.

EFSA Journal 2011;9(11):2430 38
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Czech Republic; 303

Finland; 256
Cyprus; 207
Ireland; 177

Slovakia; 158
Belgium; 147

Lithuania; 147
Norway; 143
Austria; 142
Malta; 140

Estonia; 116
T Latvia; 114

——Hungary; 101
\ Luxembourg; 80
Iceland; 65

Slovenia; 309
Denmark; 320

Portugal; 332 \

Bulgaria; 379 ——

Spain; 392
Sweden; 444

Poland; 477/

Netherlands; 495

Greece; 532

Romania; 594 Germany; 1451

France; 662
United Kingdom;

975
Figure 2-4: EUCP - Number of surveillance samples taken by reporting countries in the coordinated programme
2009 (total number of samples: 10,553).

Italy; 895

Table 2-3 also gives an overview of the actual number of samples taken by each reporting country for
each commodity.
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It should be noted that 5 commaodities (butter, chicken eggs, orange juice, peas without pods and
wheat) fell short of being analysed by all reporting countries. Results on butter and eggs were not
reported by 10 and 7 countries, respectively. For these two commodities the minimum number of
samples required to obtain representative results at EU level (642 samples) was not reached.

For the other food commodities, most Member States fulfilled or even considerably exceeded the
required number of samples.

EFSA also noted that the number of determinations reported (838,299) does not correspond to the
number of expected determinations calculated for the 10,553 samples reported under the coordinated
programme, considering the number of pesticides that should be analysed on these samples. In other
words, not all samples were analysed for all pesticides included in the control programme (Table 2-4).
Figure 2-5 presents the actually reported determinations in percent of the expected number of
determinations which ranged from 76% to 91%. From this figure it is noted that the commaodity for
which the lowest percentage of determinations were reported was wheat. Analysing the results for the
individual pesticides separately, it became evident that 28 pesticides were analysed in less than 50%
of the samples, 48 in less than 60% of the samples. These are mainly substances which can only be
analysed with single-residue methods and are considered to be very resource consuming.

Table 2-4: EUCP — Pesticides which were analysed in less than 50% of samples

Actual determinations

Compound el S n umber el (in % of expected number
mandatory determinations ==
of determinations)

Amitrole 9521 4.8%
Methoxychlor 1032 14.3%
Camphechlor (sum animal 1032 19.6%
products)

Fipronil (sum) 9521 23.4%
Formetanate (sum) 9521 24.5%
Phoxim X 9521 24.8%
Prothioconazole X 9521 26.0%
Abamectin (sum) 10553 28.9%
Benfuracarb X 9521 29.0%
Fenamiphos (sum) X 9521 29.4%
Mepiquat X 4148 30.8%
Chlormequat X 4148 31.4%
Fosthiazate X 9521 31.8%
Fenthion (sum) 1032 35.2%
Chlorpropham (sum) 9521 35.7%
Vinclozolin (sum) 9521 36.2%
Carbosulfan X 9521 40.3%
Paclobutrazol X 9521 40.9%
Tefluthrin X 9521 41.8%
Propamocarb (sum) 9521 42.5%
Triticonazole X 9521 42.6%
Dithiocarbamates 9521 42.6%
Trichlorfon X 9521 42.7%
Fenvalerate/esfenvalerate (sum) 1032 42.8%
Chlordane (sum animal products) 1032 46.0%
Flutriafol X 9521 46.4%
Prochloraz (sum) X 9521 46.7%
Bromuconazole (sum) X 9521 49.5%
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In order to allow the comparison of results reported by the reporting countries it is important that
Member States analyse the samples for the full scope of mandatory pesticides as defined in the
monitoring regulation. If reporting countries fail to meet this requirement, general conclusions on the
situation in reporting countries are impeded or biased*. The possibility to include certain pesticides
as non-mandatory in the monitoring programme hampers the comparability of results and leads to
situations where the number of results reported might not be sufficient to draw statistically valid
conclusions. EFSA therefore recommends evaluating the reasons why not all substances were
analysed by the laboratories in the reporting countries. If analytical problems were encountered in the
laboratories concerned, the EU Reference Laboratories for pesticide residues should be consulted to
provide support in establishing analytical methods covering all substances foreseen in the coordinated
multiannual control programme. It is also recommended to reconsider the policy to leave certain
pesticides as non-mandatory.

Commodity; reported
determinations

Aubergines; 94177 —_— e e L 87% |
Bananas; 115109 L2 899% |
Butter; 12205 — ‘\
Cauliflower; 82188 R 91% |
Chicken eggs; 14281 | 8 \
Orange juice; 58479 L 91% |
Peas (Without pods); 72537 | Lo 91%|
Peppers; 146259 Wit 86% |

00 100 200 300 400 500 600 700 80.0 90.0 100.0

Reported determinations

@ in % of expected number (including voluntary) B in % of expected mandatory number

Figure 2-5: EUCP - Number of actual reported determinations, expressed as a percentage of the expected
number of determinations for each commaodity for the coordinated programme 2009.

“ It is noted that enforcement laboratories face several problem impeding them to fulfill the legal obligations. For example,
validated analytical methods applicable to all commodity types are not always available. The current legislation requires
that companies applying for authorisations for pesticides have to provide analytical methods only for the crops for which
uses of a pesticide are requested. In addition, the lack of analytical standards, in particular for metabolites included in the
residue definition cause problems for enforcement laboaratories. Because of limited budgetary resources analytical
laboratories are also forced to limit the number of samples analysed with expensive single-methods.
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2.2. National programmes

The official controls carried out at national level within the framework of the national control
programmes are complementary to the controls performed in the context of the EU-coordinated
programme. They are performed to ensure compliance with the provisions established in food
legislation regarding pesticide residues. The reporting countries have to define their priorities
regarding the design of the national control programmes for pesticide residues in food (see Appendix

).

In designing their national control plans, the reporting countries typically take into account the
following factors:

= Importance of a commodity in national food consumption;

= Food commodities with high residues/non-compliance rates in previous years;
= Food consumed fresh or in processed form;

» Balance of organic/conventional production;

= Origin of food: domestic, EU or third countries;

= Sampling at different marketing levels: farm gates, wholesalers, retailers, processing industry,
schools or restaurants;

= Seasonal availability of food commodities;

= Crops with high RASFF notification rate;

= Food for sensitive groups of the population, e.g. baby food;

= Geographic representatives for the reporting country/cultivation area;
e Food produced by producers with non-compliance in the past;

s Food commodities not included in the EU-coordinated programme.

Regarding the pesticides included in the national control programmes, the reporting countries
consider:

= Use pattern of pesticides;

» Pesticides notified in the RASFF

= Toxicity of the active substances;

e Cost of the analysis: single methods/multiple methods;
s Capacity of laboratories.

More details on the design of the national control programmes are reported in Appendix Il of the
current report. The number of samples and the analytical scope of the analysis performed by the
participating countries are strongly determined by national budgets. Thus, reporting countries have to
focus on the specific aspects which are considered most relevant for their national control activities.
These results are of value for assessing the MRL compliance at national level; however, due to the
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variability of the programme designs, the comparison of results from different reporting countries
needs to take into account the different focuses of the national programmes.

2.2.1.  Number of samples — national programmes

The total number of samples taken in the context of the national programmes in 2009 was 67,978,
(Table 2-5). Compared to the previous year, this is a decrease of 3.1%.

Table 2-5: EU+NCP - Number of samples in 2009 by programme type and sampling strategy.

Programme Enforcement Surveillance Total
EU coordinated - 10553 10553
National 1428 55997 57425
Total 1428 66550 67978

In Figure 2-6 the distribution of the total samples taken among the reporting countries is displayed.
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Figure 2-6: EU+NCP - Total number of samples taken in 2009 by each reporting country (surveillance and
enforcement).

The number of samples taken by the participating countries, normalised by the population, is depicted
in Map 2-1.

“5 This figure also comprises the number of samples taken for the EU-coordinated programme since in many countries these
samples were analysed for a wider range of active substances than defined in the coordinated programme and therefore
belong to both programmes, the national and the EU-coordinated programme.
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Map 2-1: EU+NCP - Number of surveillance samples taken in 2009 by each reporting country normalised by the

national population®.

Depending on the sampling strategy applied, the national programmes are classified as either
surveillance or enforcement programmes (see “Background information - glossary™).

In the surveillance programmes, samples are taken without any particular suspicion towards a
specific producer and/or consignment. The EU-coordinated control programme is an example of a
surveillance programme. However, the national surveillance programmes are in most cases more
targeted to achieve the objectives defined in the national control programmes and are therefore
already focussed on specific pre-selected food products and countries, but the selection of the

consignment/lot is randomised.

In 2009, the majority of the samples taken are classified as surveillance samples (66,550 samples,
97.9% of the total number of samples). Table 2-6 splits them up into the different product groups.

“¢ Source of population per country 2009: Eurostat

http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tps00001 (Download:

09-11-2010 10:59:12)
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Table 2-6: EU+NCP - Number of surveillance and enforcement samples in different product groups - 2009.

Enforcement Surveillance Total % of
Product NUToey Thereof N 95T Thereof N 98 Thereof product
of of of samples
samples processed samples processed samples pligtesstd from total
Fruit and nuts 622 11 25963 2838 26585 2849 39.1
Vegetables 700 50 28452 833 29152 883 42.9
Cereals 42 21 4001 1126 4043 1147 6.0
Other plant products 34 19 2200 1113 2234 1132 3.3
Animal products 23 0 3846 1217 3869 1217 5.7
Fish products 4 2 146 15 150 17 0.2
Babyfood/Infant
formulae 3 3 1888 1697 1891 1700 2.8
Other products - - 54 51 54 51 0.1
Total 1428 106 66550 8890 67978 8996 100.0

The number of surveillance samples taken and normalised per 100,000 inhabitants varied from 3.2
(Spain) to 93.9 (Iceland) (Map 2-1).
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Figure 2-7: EU+NCP - Number of surveillance and enforcement samples by countries normalised by the

national population - 2009.

In enforcement programmes, the probability of finding samples with positive results or samples
exceeding the legal limits is higher than in surveillance programmes in which, by definition, the
selection of samples is randomised and not directed towards a specific food sample/consignment of a
defined population of a given crop. In enforcement sampling the samples are not taken randomly and
therefore cannot be considered representative of the food item available in the market place.
Typically, enforcement samples are collected if there is a suspicion about the safety of a product
and/or as follow-up of violations found previously.

The total number of enforcement samples taken by all reporting countries was 1,428 (2.1% of the total
number of samples). In Table 2-6, the breakdown of the total enforcement samples according to the

food products is reported.
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The distribution of the enforcement samples over the reporting countries can be found in Map 2-2.
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Map 2-2: EU+NCP - Number of enforcement samples taken in 2009 by each reporting country normalised by

the national population®® *'.

2.2.2.  Pesticides analysed — national programmes

In 2009, approximately 500 pesticides were authorised for use as plant protection products in EU
Member States®®. However, more than 1,000 pesticides can potentially be used as plant protection
products worldwide and may result in residues in food traded and consumed in Europe. In addition,
metabolites resulting from these pesticides may be present on food.

In 2009, the total number of pesticides sought was 834*; including the metabolites the total number
of analytes covered by all reporting countries was 1,035.

Table 2-7 shows the number of pesticides sought in the commodity groups by each reporting country.
This number varies within a wide range, e.g. in fruits and nuts between 61 and 744 pesticides were
sought. It is noted that due to the nature of the national control programmes not all samples were
analysed for the full scope of the active substances reported in the table above, but in certain cases, in
particular for enforcement samples, less analytes were covered by the analytical methods used to
check the samples.

47 Source of population per country 2009: Eurostat
http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tps00001 (Download:
09-11-2010 10:59:12)

“8 |nformation from the European Commission database available at: http://ec.europa.eu/sanco_pesticides/public/index.cfm

9 The number of pesticides sought refers to the residue definitions (see also background information - glossary). Metabolites
or degradation products included in a residue definition are not counted separately.
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Table 2-7: EU+NCP - Number of different residues™ sought in commodity groups by each reporting country in
20009.

Country Animal Baby and Cereals  Fruitand  Vegetables Total sought
products infant food Nuts
Austria 136 428 452 445 446 454
Belgium 44 288 407 432 421 439
Bulgaria - 84 154 155 155 155
Cyprus 266 249 250 270 274 283
Czech Republic 32 300 301 301 301 310
Denmark 161 214 167 213 213 229
Estonia 45 238 266 321 321 323
Finland 53 290 296 314 315 330
France 267 277 298 298 298 298
Germany 671 655 713 744 754 794
Greece 37 223 61 286 287 295
Hungary - 281 227 289 287 307
Iceland - - - 61 61 61
Ireland 311 - 300 300 300 314
Italy 11 289 305 316 319 333
Latvia 29 118 120 119 121 137
Lithuania 54 283 258 283 283 304
Luxembourg 59 294 302 317 316 340
Malta 30 124 124 124 124 137
Netherlands 44 226 227 464 464 471
Norway 42 287 301 307 295 335
Poland 66 110 122 187 183 199
Portugal - 194 224 227 226 227
Romania - 78 132 139 139 179
Slovakia 62 111 228 241 240 286
Slovenia 43 200 301 258 309 332
Spain 157 360 253 453 476 497
Sweden 96 438 291 401 395 469
United Kingdom 43 138 65 295 296 316

In conclusion, these analyses demonstrate that reporting countries made considerable progress in
expanding their analytical capacities, which is an important element in guaranteeing food safety.
However, it is also noted that certain reporting countries still need to improve the analytical methods
to ensure that the pesticides used on food commodities can be analysed and that the competent
national authorities are able to enforce the European pesticide residue legislation properly.

2.2.3.  Food commodities analysed — national programmes

The EU MRL legislation lists about 400 agricultural commodities® for which MRLs have been
established. The commodities have been classified in 12 main food categories (see Background
information - glossary). These products and product groups refer to unprocessed raw commodities of
plant or animal origin as placed on the market. The description of the commodities and the parts of
the products to which the MRLs apply can be found in Annex | to Regulation (EC) No 396/2005.

%0 The numbers of different residues reported in the Table 2.2.2-1 include also the number of distinct metabolites and
degradation products of the pesticides analysed.
%1 This figure includes the main crops and related varieties or other crops to which the MRLs apply.
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In 2009, approximately 300 different food commaodities (including processed and unprocessed food
commodities) were analysed for pesticide residues by all reporting countries. The number of different
raw commodities sampled by the reporting countries is shown in Map 2-3.
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Map 2-3: EU+NCP - The number of different raw commodities sampled by each reporting country (excluding
processed and baby food) - 2009.

Comparing the results provided by the different reporting countries, it becomes evident that in some
countries the scope of the control activities is restricted to only few commaodities. Although national
control plans are often risk based and contain mainly commaodities which are considered as relevant in
consumption or which are known to frequently cause MRL exceedances, EFSA recommends
considering the diversity of food consumed in the respective country and the potential presence of
pesticides on these food commodities when planning the monitoring programmes. If appropriate, the
national control plans should be expanded to more food commaodities which are considered as relevant
for ensuring consumer safety.

2.2.4. Baby food monitoring

A general default EU MRL of 0.01 mg/kg is applicable for all pesticides, unless specific MRLs lower
than 0.01 mg/kg are established under the specific EU legislation for baby food (Table 2-8) (see
Background information — glossary “MRL”). Table 2-9 lists the pesticides which shall not be used in
agricultural production intended for the production of infant and follow-on formulae, processed
cereal-based foods and baby foods for infants and young children. They are considered as not used if
their residues do not exceed 0.003 mg/kg.

In Regulation (EC) No 1213/2008 it was specified that at least ten samples of baby food based mainly
on vegetables, fruit or cereal should be analysed in each Member State. The regulation, however, did
not specify which pesticides should be included in the analytical scope for baby food.
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It should be noted that for some pesticides with specific MRLs for baby food the analytical methods
used were not sensitive enough. In other words, the LOQs of the analytical methods applied exceeded
the legal limit. It is therefore necessary to develop analytical methods, which are capable of
quantifying the pesticide residues in baby food at or below the regulated MRLSs.

Table 2-8: Substances for which specific MRLs lower than 0.01 mg/kg are established for baby food.

Chemical name of the substance MRL
(mg/kg)

Cadusafos 0.006
Demeton-S-methyl/demeton-S-methyl  sulfone/oxydemeton-methyl  (individually  or 0.006
combined, expressed as demeton-S-methyl)

Ethoprophos 0.008
Fipronil (sum of fipronil and fipronil-desulfinyl, expressed as fipronil) 0.004
Propineb/propylenethiourea (sum of propineb and propylenethiourea) 0.006

Table 2-9: Substances which shall not be used in agricultural production intended for the production of infant
formulae and follow-on formulae used as baby food.

Chemical name of the substance (residue definition)
Aldrin and dieldrin, expressed as dieldrin
Disulfoton (sum of disulfoton, disulfoton sulfoxide and disulfoton sulfone expressed as disulfoton)
Endrin
Fensulfothion (sum of fensulfothion, its oxygen analogue and their sulfones, expressed as fensulfothion)
Fentin, expressed as triphenyltin cation
Haloxyfop (sum of haloxyfop, its salts and esters including conjugates, expressed as haloxyfop)
Heptachlor and trans-heptachlor epoxide, expressed as heptachlor
Hexachlorobenzene
Nitrofen
Omethoate
Terbufos (sum of terbufos, its sulfoxide and sulfone, expressed as terbufos)

In 2009, a total of 1,888 surveillance samples of baby food were reported by 26 countries (Map 2-4).

Three countries did not include any baby food samples in the control programme although the EU-
coordinated control programme recommended that each Member State should take at least 10
samples.

EFSA notes that different residue definitions were established in Regulation (EC) No 396/2005 and
the specific regulations for baby food which puts additional burden on control laboratories and
hampers the comparability of monitoring results for different food products. Therefore, EFSA
recommends harmonising these residue definitions across the different legal frameworks. In addition,
EFSA also notices that the levels of the MRLs for baby food have never been revised since they were
established in 1999 for the first time. It would be appropriate to review the criteria for setting specific
MRLs in baby food and to adapt the MRL levels where necessary. In the past, the toxicological
profile of active substances was a selection criterion for setting specific MRLs for baby food. Thus,
the most recent information on toxicological properties of active substances should be used to select
active substances for which MRLs for baby food are considered necessary.
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Map 2-4: EU+NCP - Number of baby food samples (only surveillance) normalised by infant population® -

20009.

2.2.5.  Organic food monitoring

At EU level, no specific MRLs for organic products have been established. Thus, the MRLs set in
Regulation (EC) 396/2005 equally apply for organic food. However, Regulation (EC) No 834/2007
and Regulation (EC) No 889/2008 on organic production of agricultural products define specific
labelling provisions and production methods which entail significant restrictions on the use of
pesticides. Only those products listed in Table 2-10 may be used in cases of immediate threat to the
crop, provided that the products are used in accordance with the provisions established at Member
State level. It has to be noted, that there is a discrepancy regarding pesticides that are listed in the
positive list for organic production and those active substances that may be used in EU Member States

in accordance with the provisions of Directive 91/414/EEC.

52 Source of infant population per country 2008: Eurostat

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_pjan&lang=en (Download: 10-11-2010 15:27:36)
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Table 2-10: Pesticides that can be used in organic farming.

Group Name Description, compositional requirement, conditions
for use

1. Substances of crop or animal origin

Azadirachtin extracted from Azadirachta | Insecticide
indica (Neem tree)

Beeswax Pruning agent

Gelatine Insecticide

Hydrolysed proteins Attractant, only in authorised applications in combination
with other appropriate products of this list

Lecithin Fungicide

Plant oils (e.g. mint oil, pine oil, caraway = Insecticide, acaricide, fungicide and sprout inhibitor

oil).

Pyzethrins extracted from Insecticide

Chrysanthemum cinerariaefolium

Quassia extracted from Quassia amara Insecticide, repellent

Rotenone extracted from Derris spp. and | Insecticide
Lonchocarpu sspp. and Terphrosia spp.

2. Micro-organisms used for biological pest and disease control

Micro-organisms (bacteria, viruses and
fungi)

3. Substances produced by micro-organisms
Spinosad Insecticide
Only where measures are taken to minimise the risk to
key parasitoids and to minimise the risk of development
of resistance

4. Substances to be used in traps and/or dispensers

Diammonium phosphate Attractant, only in traps

Pheromones Attractant; sexual behaviour disrupter; only in traps and
dispensers

Pyrethroids (only deltamethrin or Insecticide; only in traps with specific attractants; only

lambdacyhalothrin) against Bactrocera oleae and Ceratitis capitata Wied.

5. Preparations to be surface-spread between cultivated plants

Ferric phosphate (iron (111 | Molluscicide
orthophosphate)

6. Other substances from traditional use in organic farming

Copper in the form of copper hydroxide, | Fungicide

copper oxychloride, (tribasic) copper @ Up to 6 kg copper per ha per year.

sulphate, cuprous oxide, copper | For perennial crops, Member States may, by derogation

octanoate from the previous paragraph, provide that the 6 kg copper
limit can be exceeded in a given year provided that the
average quantity actually used over a 5-year period
consisting of that year and of the four preceding years
does not exceed 6 kg

Ethylene Degreening bananas, kiwis and kakis; Degreening of
citrus fruit only as part of a strategy for the prevention of
fruit fly damage in citrus; Flower induction of pineapple;
sprouting inhibition in potatoes and onions

Fatty acid potassium salt (soft soap) Insecticide

Potassium  aluminium (aluminium | Prevention of ripening of bananas
sulphate) (Kalinite)

Lime sulphur (calcium polysulphide) Fungicide, insecticide, acaricide
Paraffin oil Insecticide, acaricide
Mineral oils Insecticide, fungicide;

only in fruit trees, vines, olive trees and tropical crops
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Group Name

Description, compositional requirement, conditions

for use

Quartz sand
Sulphur

(e.g. bananas)
Repellent

Fungicide, acaricide, repellent

7. Other substances
Calcium hydroxide

Potassium bicarbonate

Fungicide

Only in fruit trees, including nurseries, to control Nectria

galligena
Fungicide

The European Commission recommended taking at least one sample originating from organic farming
of aubergines, bananas, cauliflower, table grapes, orange juice, peas (fresh/frozen, without pod),
peppers (sweet), wheat, butter and eggs (i.e. the products covered by the coordinated programme).
The percentage of samples of organic farming should represent the market share of organic

production in each Member State.

In 2009, a total of 3,090 samples of organic origin were taken by a total of 25 countries (Table 2-11
and Map 2-5), which corresponds to 5% of all surveillance samples taken in the reporting countries.

Table 2-11: EU+NCP - Number of samples (only surveillance) in organic food in 2009.

Product Organic samples Total number of samples Organic samples in % of total
Fruit and nuts 918 25963 35
Vegetables 1097 28452 3.9
Cereals 408 4001 10.2
Other plant products 181 2200 8.2
Animal products 193 3846 5.0
Fish products 0 146 0.0
Babyfood/Infant formulae 288 1888 15.3
Other products 5 54 9.3
Total 3090 66550 4.6
EFSA Journal 2011;9(11):2430 54
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Map 2-5: EU+NCP - Number of organic food samples (surveillance and enforcement) in 2009, normalised by
the national population* reported in framework of Regulation (EC) No 396/2005.

In some of the reporting countries the production type was not recorded in the national data
management systems used to handle the sample information. Therefore, it is assumed that more
samples were taken and analysed but could not be reported accordingly.

2.2.6.  Processed-food monitoring

For processed or composite food commaodities, the MRLs established in the MRL legislation for raw
commodities are applicable, taking into account changes in the levels and the nature of pesticide
residues caused by processing or mixing (processing factors).

Annex VI of Regulation (EC) No 396/2005, which will include processing factors for processed
products, has not yet been established but other sources provide summary information on the change
of pesticides under processing conditions (e.g. information provided in EFSA conclusions and EFSA
reasoned opinions>, German database developed by the Federal Institute for Risk Assessment®).
These sources can be considered to enforce the legal provisions in processed food.

In 2009, a total of 8,996 samples (surveillance and enforcement) of processed products (without baby
food) were taken by 28 countries. This makes up 13% of the total samples. The samples cover a range
of approximately 190 different products; 1,073 of the samples referred to products derived from
grapes (wine or other processed grape products), 796 samples were produced from citrus fruits
(oranges), mainly juices. In 2008 samples of processed food accounted only for 5% of the total

58 http://www.efsa.europa.eu/en/publications.htm
% The database is available at http://www.bfr.bund.de/cd/579 (BfR compilation of 2009-07-01).
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number of samples reported. The important increase in 2009 could be ascribed to the new data
reporting format that clearly discriminates processed from the raw products. Moreover, in 2009 the
EU-coordinated programme requested for the first time the mandatory analysis of two processed
commodities (butter and orange juice).

2.2.7.  Origin of samples

National programmes cover samples originating from domestic, European Union, EFTA countries and
third country production (Figure 2-8). The majority of samples taken were produced in one of the
reporting countries (74%). 22% of the samples were taken from imported consignments or lots. In 4%
of the samples the origin of the samples was not reported.

Unknown;
3,012; 4%

EEA; 50,029;
74%

Figure 2-8: EU+NCP - Origin of samples (reporting countries) surveillance and enforcement.

In Table 2-12, the samples from the reporting countries are further split up into individual countries,
in Table 2-13, the samples originating from third countries are further specified.

Table 2-12: EU+NCP - Number of samples 2009 by origin country (only EEA).

Number of samples

Origin .
Surveillance Enforcement Total
EEA Italy 8537 60 8597
Germany 7788 - 7788
Spain 7174 125 7299
Netherlands 3276 26 3302
France 3210 26 3236
Greece 2574 96 2670
Poland 1949 27 1976
United Kingdom 1951 1 1952
Romania 1940 12 1952
Belgium 1605 34 1639
Hungary 1594 1 1595
Austria 947 - 947
Denmark 884 - 884
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Number of samples

Origin .
Surveillance Enforcement Total
Bulgaria 733 4 737
Ireland 694 - 694
Portugal 687 4 691
Slovenia 570 - 570
Sweden 533 - 533
Norway 517 - 517
Cyprus 498 - 498
Czech Republic 352 1 353
Finland 340 1 341
Slovakia 235 - 235
Estonia 220 - 220
Lithuania 120 - 120
Iceland 88 - 88
Malta 86 - 86
Latvia 51 - 51
Luxembourg 50 - 50
Table 2-13: EU+NCP - Number of samples 2009 originating from Third Countries (TC), only Top 10 listed
L Number of samples
Origin .
Surveillance Enforcement Total

TC | Turkey 1591 35 1626
South Africa 1127 13 1140
Thailand 841 217 1058
Egypt 774 47 821
Chile 783 4 787
Argentina 679 77 756
China 712 27 739
Israel 679 15 694
Brazil 622 21 643
Morocco 577 5 582

Map 2-6 shows the ratio of samples originating from the EEA area and third countries for each
reporting country. These data demonstrate that some countries focus the national control programmes
on food products imported from third countries (ratio <1) whereas in other cases reporting countries
prioritise samples originating from EEA countries (ratio >1).
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Map 2-6: EU+NCP - Ratio of samples from EEA to samples from third countries in reporting countries
(surveillance and enforcement) - 2009.

2.3. Quality assurance

In accordance with Art.12 of Regulation 882/2004, laboratories designated for official controls must
be accredited to ISO/IEC 17025 (ISO, 2005), or make use of the derogation in Art.18 of Regulation
(EC) No 2076/2005. Non-accredited laboratories must, as a minimum, have a quality system as
described in document SANCO/3131/2007 on “Method Validation and Quality Control Procedures
for Pesticide Residues Analysis in Food and Feed” (EC, 2007).

In 2009, the majority of countries used accredited laboratories for the control programmes, but in 8
countries part of the samples were analysed by non-accredited laboratories (Figure 2-9).

Since the exemption for non-accredited laboratories expired at the end of 2009 (Art. 1 of Regulation
(EC) No 2076/2005), it is important that all laboratories contributing to the EU control programmes
make efforts to obtain accreditation.

EFSA notes that the national standards for accreditation of pesticide residue laboratories differ
significantly among the reporting countries. EFSA recommends taking an initiative for a Europe-wide
harmonisation of the accreditation approaches for pesticide residue laboratories because this would
contribute to achieve better comparability of the control systems. The EURL should take a leading
role in these activities.
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Figure 2-9: EU+NCP - Status in 2009 for those contributing countries where not all samples were analysed by

accredited laboratories.
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SUMMARY CHAPTER 2

EU Member States perform official controls to ensure the compliance of feed and food samples with
regard to the pesticide MRL legislation. Typically, national control programmes (designed by each
country) and the EU-coordinated Community control programme are in place.

The EU-coordinated control programme for 2009 is laid down in Commission Regulation (EC) No
1213/2008. The food commodities to be analysed in 2009 were aubergines, bananas, butter,
cauliflower, chicken eggs, orange juice, peas without pods, peppers (sweet), table grapes and wheat.

The 2009 EU-coordinated programme for food defined 120 pesticides, of which 100 were mandatory
which had to be analysed in food samples of plant origin; food of animal origin had to be analysed for
32 pesticides (29 thereof were mandatory).

The control programme in Regulation (EC) No 1213/2008 defines the minimum number of samples to
be analysed in the framework of the 2009 EU-coordinated programme, varying from 12 or 15 to 93
samples per product, depending on the population of the Member State.

A total number of 10,553 samples of 10 different commodities were analysed in the 2009 EU-
coordinated monitoring programme. It should be noted that 5 commodities (butter, chicken eggs,
orange juice, peas without pods and wheat) were not analysed by all reporting countries. For the
commodities of animal origin — butter and eggs — no results were reported by 10 and 7 countries
respectively. For these commodities, the number of samples required to obtain representative results
at EU level was not achieved.

The total number of samples taken in the context of the national and the EU-coordinated programmes
in 2009 was 67,978. Compared with the previous year, this is a decrease of 3.1%. In 2009, the
majority of the samples taken were classified as surveillance samples (66,550 samples, 97.9% of the
total number of samples). The total number of enforcement samples taken by all reporting countries
was 1,428 (2.1% of the total number of samples). In 2009, the total number of pesticides and
metabolites sought was 1,035. The number of pesticides sought in 2009 was 834. Countries made
considerable progress in expanding their analytical capacities which is an important element in
guaranteeing food safety. In 2009, approximately 300 different food commodities were analysed for
pesticide residues by all reporting countries.

Regarding baby food, a general default EU MRL of 0.01 mg/kg is applicable for all pesticides, unless
specific MRLs lower than 0.01 mg/kg are established under the specific EU legislation. It should be
noted that for some pesticides the analytical methods are not sensitive enough to determine residues at
these low levels with adequate certainty. In 2009, a total of 1,888 surveillance samples of baby food
were reported by 26 countries.

At EU level, no specific MRLs for organic products have been established, but Regulation (EC) No
834/2007 and Regulation (EC) No 889/2008 on organic production of agricultural products define
specific labelling provisions and production methods. In 2009, a total of 3,090 samples of organic
origin were taken by a total of 26 countries, which corresponds to 5% of all surveillance samples
taken in the reporting countries.

In 2009, a total of 8,996 samples (surveillance and enforcement) of processed products (without baby
food) were taken by 28 countries. This is 13% of the total samples.

The majority of total samples taken were produced in one of the reporting countries (74%). 22% of
the samples were taken from imported consignments or lots. In 4% of the samples, the origin of the
samples was not reported. The data submitted by the reporting countries demonstrate that the ratio of
samples with EU provenience and samples imported from third countries varied significantly.
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In accordance to the regulations, laboratories designated for official controls must be accredited. In
2009, the majority of countries used accredited laboratories for the control programmes, but in 8
countries part of the samples were analysed by non-accredited laboratories. Since the exemption for
non-accredited laboratories expired at the end of 2009, it is important that all laboratories contributing
to the EU control programmes make efforts to obtain accreditation.

Recommendations:

EFSA recommends revising the general design of the coordinated multiannual control programme,
taking into account the increased number of reporting countries. In particular, a new calculation of the
total number of necessary samples to be analysed for each commodity and the allocation to the
individual Member States and reporting countries should be performed. The policy to include certain
pesticides as non-mandatory in the monitoring programme should be reconsidered because it hampers
the comparability of results and leads to situations where the number of results reported might not be
sufficient to draw statistically valid conclusions.

EFSA also recommends evaluating the reasons why not all pesticides included in the EU-coordinated
programme were analysed by the laboratories in the reporting countries. If needed, support should be
provided by the EU Reference Laboratories to improve the analytical capacities in order to cover all
substances foreseen in the coordinated multiannual control programme.

EFSA recommends considering the diversity of food consumed and the possibility of finding
pesticides on these food commodities when planning the monitoring programmes. If appropriate, the
national control plans should be expanded to more food commaodities which are considered as relevant
for ensuring consumer safety.

In certain reporting countries the analytical methods applied in the official food control have to be
improved, including more pesticides in the analytical programme to ensure that the pesticides MRL
legislation can be enforced. The problems in MRL enforcement caused by lack of validated methods
should be solved, e.g. by amending the data requirements in the pesticide legislation, asking
manufacturer/companies requesting pesticide authorisations to provide analytical methods for all
major crop categories or by improving the information exchange among enforcement laboratories
regarding the development/validation of in-house methods. The currently established complex residue
definitions, which often require expensive single-residue methods to be used in enforcement practice,
should be reviewed and possibilities to simplify residue definitions to allow the use of multi-residue
methods should be considered.

EFSA recommends to improve the compatibility of the EU legislation for baby food with the
legislation for pesticide authorization and pesticide MRLs. In particular, the residue definitions set in
Regulation (EC) No 396/2005 and in the specific legislation for baby food should be harmonised In
addition, the criteria for setting specific MRLs in baby food should be reconsidered and the MRL
levels should be revised where necessary. Efforts have to be made to develop analytical methods,
which are capable of quantifying low residue concentrations as required in the baby food MRL
legislation. EFSA also recommends that in future EU Regulations on the EU coordinated monitoring
programme it should be specified that baby food samples have to be analysed for all pesticides listed
in the baby food legislation with specific MRLs and for all the pesticides listed in the EU monitoring
regulation.

EFSA recommends making efforts to harmonise the accreditation approaches at EU level. Common
standards would be desirable to improve Europe-wide comparability of the laboratories.
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3. Results of the EU-coordinated programme

3.1. Overall results for MRL exceedances

The analysis of the results of the 2009 EU-coordinated programme shows that 1.2% of the 10,553
samples taken in the framework of the EU-coordinated programme exceeded the MRL, while 37.4%
of samples had measurable residues above the reporting level, but below or at the MRL. In 61.4% of
the samples no residues were measured (Figure 3-1).

Between
LOQ and
MRL; 37.4%
Above
MRL; 1.2%

No
measurable
residues;
61.4%

Figure 3-1: EUCP - Overall frequency of samples with and without measurable residues in 2009.

Compared to the rate of the previous year (2.2%), the overall MRL exceedance-rate is lower in 2009.
It should also be noted that the percentage of samples without measurable residues decreased slightly
from 62.1% in 2008 to 61.4% in 2009. However, in the previous control programme, different food
commodities were sampled> and therefore a direct comparison of the results of these two years is not
appropriate to analyse differences because the MRL exceedance rate is strongly influenced by crops
analysed in the EU programme.

In order to analyse the change of the MRL exceedance rate over the time, it is more appropriate to
compare the results of the 2009 monitoring year with 2006 where the same food commaodities of plant
origin were analysed under the EU-coordinated programmes. However, it is important to know that
the number of pesticides to be monitored increased from 55 in 2006 to 100 pesticides; in addition, 20
pesticides were included to be analysed on a voluntary basis.

A decrease in the overall MRL exceedance rate from 4.4% in 2006 to 1.4% in 2009 was observed.
This finding can be partially ascribed to the new EU legislation on pesticide MRLs which entered into
force in September 2008%°; before this date, MRL exceedances often resulted from food produced in

%5 1n 2008 the following commodities were included in the coordinated monitoring programme: beans, carrots, cucumbers,
oranges, mandarins, pears, rice potatoes, spinach.

%6 2008 was an important year for the harmonisation of the Maximum Residue Levels (MRLs) for pesticides at European
level. Whereas before 1 September 2008 a mixed system with harmonised Community MRLs for ca. 250 active substances
and national MRLs for the remaining substances was in place, after this date harmonised MRLs became applicable for all
active substances used in plant protection products that have the potential to enter the food chain. The new pesticide MRL
legislation has improved the clarity of legislation by eliminating ambiguities as regards the legal limits to be applied for
food produced and moved within the territory of the European common market (MRLs established in Member State of
origin vs. MRLs applicable in destination Member State).

EFSA Journal 2011;9(11):2430 62



~

“ efsam

2009 EU Report on Pesticide Residues

one Member State in compliance with the MRLs set in the country of origin, but when moved to other
Member States - where the national MRLs were set at different levels - the residue exceeded the
national MRLs in the country of destination. The harmonisation has simplified the MRL system in
Europe and therefore improved the clarity about which MRLs are applicable. The increased clarity
and the simplification of the legal system have also enabled to improve the self-control systems
established by food business operators.

However, also other factors have influenced the difference in the MRL exceedance rate between 2006
and 2009, e.g. the change in the pesticide authorisation status and use patterns, the improvement in the
data reporting system®” and the efficient implementation of the general provisions of the European
food law which imposes the responsibility on food business operators at all stages of production,
processing and distribution to ensure that food satisfies the legal requirements by implementing
appropriate control systems. Another factor contributing to this finding is the inclusion of samples of
animal origin in the coordinated control programme in 2009 (ca. 10% of the total number of samples
in the coordinated programme were butter and eggs), since pesticide residues are detected in animal
products less frequently. Excluding the results for animal products does not have a significant impact
on the percentage of samples exceeding the MRL (1.3%)%. An increased percentage of organic
samples included in the coordinated programme might also contribute to the positive trend (in 2009
4.1%, for 2006 the figure cannot be retrieved because this information was not reported).

A comparison of the results obtained in these two years showed an increase regarding the percentage
of samples free of measurable residues (53.9% in 2006 to 61.4% in 2009). Considering the wider
scope of the control programme and a general improvement in the sensitivity of analytical methods,
this result is surprising since it is expected that expanded analytical scope of pesticide sought would
correlate with the rate of samples with measurable residues.

In 2009, taking all the individual analyses of pesticides on the 10 food commodities into account,
838,299 singular determinations were reported under the EU-coordinated programme.> 0.02% of the
determinations exceeded the MRL, while 1.02% of the determinations had measurable residues above
the reporting level, but below or at the MRL. 98.96% of all data points were below the limit of
quantification (no measurable residues) (Figure 3-2).

%" In 2010 all the reporting countries have submitted for the first time the results of the 2009 control activities at single
determination level, by using a new data reporting model called Standard Sample Description (SSD). More information on
the SSD is available at: http://www.efsa.europa.eu/en/efsajournal/pub/1457.htm.

% The data analysis shown that the percentage of samples (plant commodities only) free of measurable residues is slightly
lower (58.5%) compared to the total database including plant and animal products (61.4%) but is still higher than in 2006
(53.9%).

% The term "determination” refers to the individual measurement obtained in the chemical analysis of a sample. If a sample is
analysed for 200 different pesticides, 200 determinations are reported.
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Figure 3-2: EUCP - Overall frequency of determinations above and below the MRL with and without
measurable residues in 2009.

3.2. Results by reporting country

The MRL exceedance rate, as reported by each country, is depicted in Map 3-1. The rates clearly vary
among the reporting countries, ranging from 0% to 5.4% of the samples analysed. Additionally, the
results per reporting country are tabulated in Appendix Ill, Table G.

The reasons for the significant variations among the reporting countries are not clear. EFSA can only
make guesses regarding possible explanations. The variability may partly be explained by a difference
in the occurrence of the measured residues. A potential explanation could be a difference in the
analytical performances of the national laboratories in the reporting countries in 2009, the sensitivity
of the methods used and the scope of the analytical methods in these countries®®. Although the
samples for the EU coordinated monitoring programme should be selected randomly, some of the
reporting countries might have applied more targeted sampling strategies also for these samples,
leading to higher non-compliance rates. Finally, the percentage of samples from third countries and
the percentage of organic samples may also bias the result.

More details on findings on the 10 commaodities analysed in the 2009 EU-coordinated programme are
reported in Tables G, H and | of Appendix IIl.

8 As reported in section 2.1.3, not all samples were analysed for all pesticides included in the coordinated control
programme.
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Map 3-1: EUCP - Rate of MRL-exceeding samples by country in 2009.

3.3. Results by food commodity

10 food commodities were analysed in the 2009 EU-coordinated control programme. The highest
percentage of samples exceeding the MRL was identified for table grapes (2.8%), followed by
peppers (1.8%), aubergines (1.7%), peas (1.0%), wheat (0.8%), butter (0.6%), cauliflower (0.5%),
bananas (0.4%), and chicken eggs (0.2%). In orange juice no MRL exceedances were identified.

Table grapes also had the highest percentage of samples with measurable pesticide residues below or
at MRLs (70.6%), followed by 56.9% of the banana samples and 32.5% of the pepper samples.
Samples of chicken eggs, butter, peas without pods and orange juice less frequently contained
measurable residues at or below the MRL (Figure 3-3).

Compared to the results of the 2006 EU-coordinated control programme, where the same food
commodities were analysed, the highest decrease of samples without detectable residues was found
for orange juice (90% in 2006 to 75% in 2009), the highest increase was found for peppers (55% in
2006 to 66% in 2009). These findings are reported in Figure 3-4.
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Figure 3-3: EUCP - Percentage of samples not measurable, below MRL, above MRL for the 10 food
commodities in the EU-coordinated programme 2009.
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Figure 3-4: EUCP - Percentage of samples with no measurable residues for the 8 food commodities analysed in
the EU coordinated programmes 2006 and 2009.

The increased percentage of samples free of measurable residues in some commodities is surprising,
since the scope of the coordinated programme has been extended to a high degree (2006: 55
substances, 2009: 120 pesticides, 20 of them were on a voluntary basis) and analytical methods have
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been improved with regard to their sensitivity. Having more active substances in the programme, one
would expect an increase in positive findings.

The percentage of samples exceeding the MRLs has decreased for all commaodities, except for wheat
where the percentage increased from 0.1% to 0.8%. The highest difference was detected for
aubergines (4.3% in 2006 to 1.7% in 2009) followed by peppers (3.5% in 2006 to 1.8% in 2009). In
Figure 3-5 the comparison of the MRL exceedance observed in 2006 and 2009 is depicted.

The EU-coordinated programme requested the Member States to sample and analyse organic food.
However, since the total number of organic samples taken in the framework of the European
programme among all reporting countries (427 samples among all the 10 commaodities tested) was not
sufficient to perform reliable statistical analysis EFSA decided to present the results on the organic
food in section 4 of the report, where the results concerning the national and EU programme are
combined.

According to article 2(2) of the 2009 European control Regulation at least 10 samples of baby-food -
based mainly on vegetables, fruits and cereals — should had been taken and analysed. However, due to
limitations in some laboratory information systems and insufficient guidance on how to report baby-
food results taken under the EU programme, the latter could not clearly be identified. EFSA identified
the need to provide the reporting countries with more guidance on the use of the new data reporting
system. The results of baby food control are reported in section 4 of the report, where both the
national and EU results are combined.

Detailed results per commodity and reporting country of the EU-coordinated control programme are
listed in Appendix IlI, Table I.

) 1.7%
Aubergines — | 4.3%
0.4%
Bananas _—| 1.4%
. 0.5%
Cauliflower _—| 1.6%

Orange juice

Peas (without pods) 2.3%

0,
Peppers — 1.8% | 3.5%
S =T

F 0.8%
Wheat 0.1%

0.0 1.0 2.0 3.0 4.0 5.0 6.0
m% above MRL (2009) @% above MRL (2006)

Commodity

Figure 3-5: EUCP - Percentage of samples with residues above MRL for the 8 food commodities analysed in the
EU coordinated programme 2006 and 2009.

In the framework of the EU-wide harmonisation of the pesticide residues in 2008 partially higher
MRLs were established, but in many cases the national MRLs were not considered as safe for all EU
Member States (EFSA 2007) and were therefore deleted or replaced by lower values. The
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harmonisation of MRLs at EU level had an impact on the overall MRL compliance rate; the
harmonisation has improved the clarity about which MRLs are to be applied. The increased clarity of
the legal system and its simplification has also enabled to improve the self-control systems established
by food business operators. The comparison of MRL exceedance rates of different years does not give
an objective figure which allows drawing conclusions on the consumer exposure. EFSA is of the
opinion that instead of the MRL exceedance rates, the results of the exposure assessments are a better
indicator to estimate trends of pesticide uses and the impact on human exposure to pesticide residues.
This aspect is further discussed in section 5 of this report.

3.4. Results by pesticide-commodity combination

In this section (Figure 3-6 to Figure 3-24), more detailed findings for the 10 commodities covered by
the coordinated programme are reported. The charts present the percentage of samples containing
residues of the 120 pesticides (100 mandatory) included in the programme and the percentages of
samples with residues exceeding the MRLs. For each commodity, the pesticides found in that
commodity are sorted according to the frequency of samples with residue findings above the reporting
limit (including samples with residues above the quantification level and above the MRL)®* 2,

81 1t is noted that not all samples were analysed for all active substances. For this reason, the same number of samples with
detection or instances of exceedance can result in different frequencies within the same commodity. In addition, analyses
of a lower number of samples regarding a specific pesticide residue have an influence on the frequency.

82 For pesticides with complex residue definitions (residue definition comprising the active substance and one or several
metabolites, e.g., endosulfan) the MRL normally refers to the sum of the individual compounds covered, expressed as
parent active substance (e.g., sum of alpha, and beta-isomers and endosulfan-sulphate, expressed as endosulfan). In some
cases reporting countires did not analyse for all individual components covered by the residue definition. In the following
figures the results for samples fully compliant with the residue definition and those results which cover only part of the
residue definition were aggregated.
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Imidacloprid
Cyprodinil
Propamocarb (sum)
Chlorothalonil
Fludioxonil
Acetamiprid
Dithiocarbamates
Pyriproxyfen
Thiacloprid
Chlormequat
Pyrimethanil
Carbendazim and benomyl
Iprodione
Cypermethrin (sum)
Formetanate (sum)
Pyridaben
Boscalid
Azoxystrobin
Parathion-methyl
Indoxacarb
Tebuconazole
Procymidone
Triadimefon (sum)
Bifenthrin
Deltamethrin
Tebufenozide
Fenhexamid
Methomyl and Thiodicarb
Methiocarb (sum)
Thiophanate-methyl
Chlorpyrifos
Propargite
Teflubenzuron
Buprofezin

Folpet

Pirimicarb (sum)
Dicofol (sum)
Profenofos
Cyfluthrin (sum)
Lambda-Cyhalothrin
Trifloxystrobin
Fenarimol
Tetradifon
Carbosulfan
Triticonazole
Myclobutanil
Flutriafol
Methidathion
Chlorpropham
Vinclozolin (sum)
Mepanipyrim (sum)
Dimethoate (sum)
Hexythiazox
Oxamyl
Dimethomorph
Thiabendazole
Ethion

Metalaxyl (sum)
Penconazole
Endosulfan (sum)
Fenpropathrin
Methamidophos

Aubergines
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B % samples with measurable residues belor or at MRL

Figure 3-6: EUCP - Percentage of samples of aubergines with measurable residues below or at the MRL 2009.
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Aubergines

Imidacloprid
Cyprodinil
Propamocarb (sum)
Chlorothalonil
Fludioxonil
Acetamiprid
Dithiocarbamates
Pyriproxyfen
Thiacloprid
Chlormequat
Pyrimethanil
Carbendazim and benomyl
Iprodione
Cypermethrin (sum)
Formetanate (sum)
Pyridaben
Boscalid
Azoxystrobin
Parathion-methyl
Indoxacarb
Tebuconazole
Procymidone
Triadimefon (sum)
Bifenthrin
Deltamethrin
Tebufenozide
Fenhexamid
Methomyl and Thiodicarb
Methiocarb (sum)
Thiophanate-methyl
Chlorpyrifos
Propargite
Teflubenzuron
Buprofezin
Folpet
Pirimicarb (sum)
Dicofol (sum)
Profenofos
Cyfluthrin (sum)
Lambda-Cyhalothrin
Trifloxystrobin
Fenarimol
Tetradifon
Carbosulfan
Triticonazole
Myclobutanil
Flutriafol
Methidathion
Chlorpropham
Vinclozolin (sum)
Mepanipyrim (sum)
Dimethoate (sum)
Hexythiazox
Oxamyl
Dimethomorph
Thiabendazole
Ethion
Metalaxyl (sum)
Penconazole
Endosulfan (sum) 3
Fenpropathrin 1
Methamidophos 1
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0% samples with residues above MRL

Figure 3-7: EUCP - Percentage of samples of aubergines with measurable residues above the MRL 2009.

In aubergines, 62 different pesticides were found in 1,103 samples. The most frequent active
substances found were imidacloprid, cyprodinil and propamocarb (sum). Dimethoate (sum) (six
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samples), oxamyl (four samples), acetamiprid (two samples), imidacloprid, chlormequat, formetanate
(sum), pyridaben, endosulfan (sum), fenpropathrin and methamidophos (each one sample) were found
to exceed the MRL. Samples with MRL exceedances came mainly from Thailand (5 samples), Turkey
(4 samples) and the Netherlands (4 samples).

Bananas

Imazalil
Thiabendazole
Chlorpyrifos
Azoxystrobin
Bifenthrin
Myclobutanil
Dithiocarbamates
Indoxacarb
Thiophanate-methyl
Carbendazim and benomyl
Buprofezin
Chlorothalonil
Paclobutrazol
Hexythiazox
Pyrimethanil
Fenhexamid
Spiroxamine
Parathion-methyl
Kresoxim-methyl
Fenarimol
Bromopropylate
Folpet

Boscalid
Imidacloprid
Pyriproxyfen
Monocrotophos
Bupirimate
Difenoconazole
Cyfluthrin (sum)
Cyprodinil
Lambda-Cyhalothrin
Ethion

Phosalone
Iprodione
Methidathion

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

B% samples with measurable residues below or at MRL

Figure 3-8: EUCP - Percentage of samples of bananas with measurable residues below or at the MRL 2009.
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Bananas
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Figure 3-9: EUCP - Percentage of samples of bananas with measurable residues above the MRL 2009.

In bananas, 35 different pesticides were found in 1,323 samples. The most frequently found active
substances were imazalil, thiabendazole, chlorpyrifos and azoxystrobin. The high findings of imazalil
and thiabendazole are not surprising, as these pesticides are frequently used as post-harvest treatment.
MRL exceedances were observed for 4 active substances. Bifenthrin was found in 2 samples (0.17%),
imazalil, indoxacarb and iprodione in one sample each. Banana samples exceeding the MRL were
reported to originate from EEA and from third countries (Spain, Portugal, Costa Rica and Ecuador).

EFSA Journal 2011;9(11):2430 72



~

- efsam

Trngeen Foud Satery

2009 EU Report on Pesticide Residues

Dithiocarbamates
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Dimethoate (sum)
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Dimethomorph
Imidacloprid
Chlorpyrifos
Dimethoate
Bifenthrin
Dichlorvos
Iprodione
Difenoconazole
Chlorothalonil
Deltamethrin
Paclobutrazol
Procymidone
Pirimiphos-methyl
Diazinon
Propamocarb (sum)
Metconazole
Tebufenpyrad
Fenoxycarb
Prochloraz (sum)
Methomyl and Thiodicarb
Phosmet (sum)
Ethion
Trifloxystrobin
Fenhexamid
Pyrimethanil
Cyprodinil
Kresoxim-methyl
Cypermethrin (sum)
Bromopropylate
Azoxystrobin
Phosalone
Acetamiprid

Cauliflower

5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

B% samples with measurable residues below or at MRL

Figure 3-10: EUCP - Percentage of samples of cauliflower with measurable residues below or at the MRL 2009.
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Cauliflower
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Figure 3-11: EUCP - Percentage of samples of cauliflower with measurable residues above the MRL 2009.

In cauliflower, 39 different pesticides were found in 921 samples. Dithiocarbamates were detected
most frequently. In 52.3% of the samples this residue could be measured. The other residues, e.g.
boscalid (7 samples) or dimethoate (sum) (6 samples) were found in only 1% of cauliflower samples.
Four different pesticides were found in concentrations exceeding the MRL. Chlorpyrifos was found to
exceed the MRL in 2 samples (0.3%). The MRL exceedances were reported for acetamiprid (1
sample; 0.2%), the dithiocarbamate group (1 sample; 0.3%) and methomyl/thiodicarb (1 sample;
0.1%). Cauliflower samples exceeding the MRL were all originating from the EU.

The prominent results regarding the high frequency of dithiocarbamates detections are probably not
the result of a pesticide treatment but are most likely a false positive result. Brassica vegetables
naturally contain substances which may lead to the formation of CS, during the analytical process
(Perz et al., 2000) and may mimic the occurrence of dithiocarbamates residues on food.It is
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recommended to investigate improvements of the analytical methods used for the detection of
dithiocarbamates with view of avoiding the reporting of false positive results.

Orange juice

Carbendazim and benomyl
Imazalil
Thiabendazole
Dimethoate (sum)
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Methidathion
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Dicofol (sum)
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Bromopropylate
Chlorothalonil
Fenitrothion
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Figure 3-12: EUCP - Percentage of samples of orange juice with measurable residues 2009.

In orange juice, 21 different pesticides were found in 655 samples. The most frequent pesticides were
carbendazim and benomyl®, followed by imazalil and thiabendazole. No MRL exceedances were
reported.

%% Residue definition: Sum of benomyl and carbendazim expressed as carbendazim
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Peas (without pods)
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Figure 3-13: EUCP - Percentage of samples of peas without pods with measurable residues below or at the MRL

2009.
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Peas (without pods)
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Figure 3-14: EUCP - Percentage of samples of peas without pods with measurable residues above the MRL
2009.

In peas (without pods), 38 different pesticides were found in 810 samples. The most frequent
pesticides found were carbendazim and benomyl (in 9.8% of the samples), pyrimethanil, thiophanate-
methyl and boscalid. MRL exceedances were observed for 8 active substances (carbendazim and
benomyl, thiophanate-methyl, azoxystrobin, iprodione, fludioxonil, dimethoate (sum), cyfluthrin
(sum) and diphenylamine). Pea samples exceeding the MRL were all from the EU.
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Figure 3-15: EUCP - Percentage of samples of pepper (sweet) with measurable residues below or at the MRL

2009.
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Figure 3-16: EUCP - Percentage of samples of pepper (sweet) with measurable residues above the MRL 2009.
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In peppers, 79 different pesticides were found in 1,733 samples. The most frequently found pesticides
were imidacloprid, flutriafol, triadimefon (sum), azoxystrobin, indoxacarb and fludioxonil. 24
pesticides were found in concentrations exceeding the MRLs in 45 samples. Countries with most non-
compliant samples were Thailand (14), Turkey (7), Egypt (6) and India (4). Oxamyl was found to
exceed the MRL in 0.4% (5 samples), followed by cyproconazole in 0.39% (4 samples) and

difenoconazole in 0.37% (5 samples).
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Figure 3-17: EUCP - Percentage of samples of table grapes with measurable residues below or at the MRL 2009.

EFSA Journal 2011;9(11):2430

81



~

: efsa»-

2009 EU Report on Pesticide Residues

F((a:nhexa(\jmi_ci
rodini
. %)oscalid
Dithiocarbamates
Fludioxonil
Myclobutanil
Iprodione
Imidacloprid
Trifloxystrobin
Chlorpyrifos
Pyrimethanil
AZoxystrobin
Penconazole
. Quinoxyfen
Dimethomorph
Metalaxyl (sum)
. .Spiroxamine
Triadimefon (sum)
Tebuconazolé
Indoxacarb
_ Bifenthrin
Chlorpyrifos-methyl
Lambda-Cyhalothrin
Carbendazim and benomyl
Propargite
Flufenoxuron
Tebufenpyrad
Iprovalicarb
enoxycarb
Cypermethrin (sum)
Procymidone
. Hexythiazox
Thiophanaté-methyl
Methiocarb (sum}
Kresoxim-meth
roconazole
Deltamethrin
Difenoconazole
Tebufenozide
Bromopropylate
Mepamp)érlm_(sum)
lusilazole
Phosmet (sum
Cyfluthrin (sum
enbuconazole
Buprofezin
Mepanipyrim
Methomyl and Thiodicarb
Teflubenzuron
. Fenarimol
Fenamiphos (sum
Dimethoate (sum
Vinclozolin (sum
Endosulfan (sum
Dimethoate
Bupirimate
Chlorpropham
Malathion (sum
Propamocarb (sum
Captan
Pyridaben
Pyriproxyfen
Tolylfluanid (Sum
Acetamipri
Hexaconazole
Thiabendazole
Imazalil
Carbaryl
Chlorothalonil
Azinphos-methyl
enitrothion
Carbofuran (sum)
Fenpropathrin
Folpet
Omethoate
Profenofos

Table grapes

—
—
—

0.0% 0.1% 0.2% 0.3% 0.4% 0.5% 0.6% 0.7% 0.8% 0.9% 1.0%

Figure 3-18: EUCP - Percentage of samples of table grapes with measurable residues above the MRL 2009.
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In table grapes, 76 different pesticides were found in 1,664 samples. The most frequent pesticides
found were fenhexamid, followed by cyprodinil, boscalid and dithiocarbamates. 18 pesticides were
found in concentrations exceeding the MRL in 49 samples. Captan and folpet showed the highest rate
of MRL exceedance (0.59%, 6 samples), followed by dimethoate (sum) (0.49%), imazalil (0.37%)
and methomyl/thiodicarb (0.33%). Countries with most non-compliant table grapes samples were
Chile (9), Italy (8), Greece (5), Turkey (5) and Cyprus (4).
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Figure 3-19: EUCP - Percentage of samples of wheat with measurable residues below or at the MRL 2009.
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Figure 3-20: EUCP - Percentage of samples of wheat with measurable residues above the MRL 2009.

In wheat, 38 different pesticides were found in 1,312 samples. The most frequent pesticides found
were chlormequat (42.3% of samples), followed by pirimiphos-methyl, mepiquat and chlorpyrifos-
methyl. Six pesticides were found in concentrations exceeding the MRL. Chlorpyrifos showed the
highest rate of MRL exceedance (0.65%, 7 samples).
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Butter
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Figure 3-21: EUCP - Percentage of samples of butter with measurable residues below or at the MRL residues
20009.
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Figure 3-22: EUCP - Percentage of samples of butter with measurable residues above the MRL residues 2009.

In butter, 8 different pesticides were found in 473 samples. The most frequently found pesticide
residues were hexachlorobenzene, DDT (sum) and methoxychlor. MRL exceedances were observed
for HCH alpha (twice) and endosulfan (sum), all samples coming from the EU. Although these
substances — except deltamethrin - are no longer used at EU level and in most third countries, they are
still found in food, in particular in food of animal origin, because of their high persistence and
because they have a tendency to accumulate in the food chain.
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Figure 3-23: EUCP - Percentage of samples of chicken eggs with measurable residues below or at the MRL
2009.
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Figure 3-24: EUCP - Percentage of samples of chicken eggs with measurable residues above the MRL 2009.

In chicken eggs, 7 different pesticides were found in 559 samples. DDT was most often found (in
about 3.6% of samples). In one sample (from the EU), DDT exceeded the MRL. Although these
substances found in eggs — except chlorpyrifos and cypermethrin - are no longer used at EU level and
in most third countries, they are still found in food, in particular in food of animal origin, because of
their high persistence and because they have a tendency to accumulate in the food chain.

The pesticide/crop combination where residue concentrations above the reporting level were found
most frequently was imazalil/bananas (49.5%), chlormequat/wheat (42.3%), thiabendazole/bananas
(38.9%) and fenhexamid/table grapes (23.8%)* (Table 3-1).

The highest percentages of MRL exceedances were found for dimethoate (sum) in aubergines, where
the MRL was exceeded in 0.87% of all samples. In aubergines, oxamyl also exceeded the MRL in
0.53% of all samples. In wheat, 0.65% of the samples showed an exceedance of the MRL of
chlorpyrifos. In table grapes, the MRL for captan and folpet was exceeded in 0.59% of the samples.
The other most frequent pesticide/crop combinations with MRL exceedances are given in Table 3-2.

% The value for dithiocarbamate on cauliflower (52.3%) was not included in this statistic because of possible false positive
results included in this figure.
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Table 3-1: EUCP - Most frequent detections of particular pesticide/commodity combinations (above 10%) -

2009.

Product

Compound

% samples above
the LOQ
analysed for
compound

Background information on the active
substances found

Aubergines

Bananas

Butter

Cauliflower

Eggs
Orange juice

Peas

(without
pods)

Peppers

Table
grapes

Imidacloprid

Imazalil

Thiabendazole

Chlorpyrifos

Hexachlorobenzene
DDT (sum)

Methoxychlor

Dithiocarbamates

Carbendazim and benomyl

Carbendazim and benomyl

Fenhexamid
Cyprodinil

Boscalid

Dithiocarbamates

Fludioxonil

15.48

49.54

38.90

13.98

16.58

12.96

11.76

52.53

21.04

10.11

23.82

20.66

18.37

17.83

15.29

Systemic insecticide used against different
pests in a wide range of crops.

Systemic fungicide used to control a wide
range of fungal or storage diseases in fruit and
other crops

Mainly used as post-harvest fungicide to
control a wide range of different plant
pathogens and storage diseases.

Non-systemic insecticide used to control
different pests in soil or on foliage in fruit and
other crops.

Persistent organic pollutant, in Europe banned
since 1979.

Persistent organic pollutant, in Europe banned
since 1979.

Insecticide used against a wide range of insect
pests in field crops, but also for control of
insect pests in animal houses.

Probably false positive results resulting from
natural occurring substances in brassica
vegetables mimicking the presence of
dithiocarbamates.

Carbendazim is a systemic fungicide used to
control plant diseases in a wide range of
diseases in cereals, fruit and vegetables. Also
used as surface treatment against storage
diseases of fruit. Benomyl is no longer
authorised in Europe.

Carbendazim is a systemic fungicide used to
control plant diseases in a wide range of
diseases in cereals, fruit and vegetables. Also
used as surface treatment against storage
diseases of fruit. Benomyl is no longer
authorised in Europe.

Foliar fungicide used to control pathogens in
grapes, berries, stone fruit, citrus and
vegetables.

Systemic fungicide used as foliar spray in
cereals, fruit, and vegetables.

Foliar fungicide used for control of plant
diseases in a range of fruit and vegetables.

Group of active substances used to control
fungal diseases in a wide range of fruit and
other crops.

Non-systemic  fungicide wused for
treatment of fruit and vegetables.
Systemic fungicide used against powdery
mildew in vines and different diseases in fruit
and vegetable crops.

foliar
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Myclobutanil

Iprodione
Imidacloprid

Trifloxystrobin

Chlorpyrifos

Pyrimethanil

Wheat Chlormequat
Pirimiphos-methyl

14.46

14.31

13.38

12.46

12.26

10.85

42.30
12.02

Contact fungicide used to control different
diseases in grapes, but also in other fruit and
vegetables and cereals.

Systemic insecticide used against different
pests in a wide range of crops.
Broad-spectrum fungicide used in agricultural
and horticultural crops.

Non-systemic insecticide used to control
different pests in soil or on foliage in fruit and
other crops.

Fungicide used to control of grey mould on
grapes, fruit and vegetables.

Foliar fungicide used to control pathogens in
grapes, berries, stone fruit, citrus and
vegetables.

Plant growth regulator used in cereals.

Insecticide used to protect stored cereals
against losses caused by insects.

Table 3-2: EUCP - Most frequent MRL exceedances of pesticide/commaodity combinations (above 0.5%) - 20009.

Product Compound % samples above MRL analysed
for compound
Aubergines Dimethoate (sum) 0.87
Oxamyl 0.53
Bananas - -
Butter HCH alpha 0.52
Cauliflower - -
Chicken eggs - -
Orange juice - -
Peas (without pods) - -
Peppers - -
Table grapes Captan 0.59
Folpet 0.59
Wheat Chlorpyrifos 0.65

3.5. Results by pesticides

In the EU-coordinated programme, residues exceeding the MRL were found for 47 different
pesticides or group of pesticides (Figure 3-25). The most frequent MRL exceedances (expressed in %
of samples analysed for the respective pesticide) were detected for residues of HCH alpha (0.26%; 2
of total 761 samples; both exceedances occurred in butter) and dimethoate which exceeded the MRL
in 0.22% of the samples (distributed among several commodities).

For the following 27 pesticides, no samples with measurable residues were identified in the EU-
coordinated control programme: acephate, aldicarb (sum), amitrole, azinphos-ethyl, benfuracarb,
bromuconazole (sum), cadufos, camphechlor, chlorbenzilate, chlorfenvinphos, dichlofluanid, endrin,
ethoprophos, fenthion (sum), fenvalerate/esfenvalerate (sum), fipronil (sum), fluquinconazole,
fosthiazate, heptachlor, linuron, methoxychlor, oxydemeton-methyl (sum), parathion-methyl (sum),
permethrin (sum), prothioconazole, pyrazophos and resmethrin.
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Measurable residues were found for 111 different substances. The top 50 of these pesticides are
shown in Figure 3-26. All the remaining pesticides were found in less than 0.45% of the samples.
Chlormequat was found most frequently (15.7% of total 1,308 samples). DDT (sum), imazalil,
hexachlorobenzene, thiabendazole, imidacloprid and cyprodinil had frequencies of 5 — 10%. DDT
(sum) and hexachlorobenzene were predominantly present in food of animal origin (butter and
eggs)®. Imazalil and thiabendazole were found frequently in bananas and orange juice because of
their use as post-harvest plant protection product. Boscalid, fenhexamid, fludioxonil, azoxystrobin,
chlorpyrifos, carbendazim and benomyl, myclobutanil, iprodione, pyrimethanil, methoxychlor,
triadimefon (sum), trifloxystrobin and indoxacarb were found with frequencies between 2 and 5% of
the samples.

Figure 3-27 and Figure 3-28 summarise the frequencies of MRL exceedances and occurrence of
pesticide residues in the different commodities. The highest percentage of MRL exceedances was
0.87% for dimethoate (sum) in aubergines. The most frequently found pesticide in this evaluation was
chlormequat in wheat which was found in 42.3% of the wheat samples analysed.

Results for all pesticides analysed in the EU coordinated control programme 2009 are tabulated in
Appendix 111, Table H.

% A high value for dithiocarbamates on cauliflower was also observed (10.3%); however, this finding may be affetcted by
possible false positive determinations.
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Figure 3-25: EUCP - Percentage of samples with measurable residues above the MRL- 2009.
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Figure 3-26: EUCP - Percentage of samples with measurable residues between LOQ and MRL - 2009.
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Figure 3-27: EUCP - Percentage of samples (incl. confidence intervals) with measurable residues above the

MRL by commodity in 2009.
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SUMMARY CHAPTER 3

The analysis of the results of the 2009 EU-coordinated programme shows that 1.2% of the 10,553
samples exceeded the MRL, while 37.4% of the samples had measurable residues above the reporting
level but below or at the MRL. 61.4% of the samples were free of measurable pesticide residues.

In 2006 and 2009 the same food commodities of plant origin were analysed under the EU-coordinated
programmes, but the number of pesticides to be controlled increased from 55 in 2006 to 100 in 20009,
with additional 20 pesticides to be analysed on a voluntary basis. A distinct decrease in the overall
MRL exceedance rate from 4.4% in 2006 to 1.2% in 2009 was observed. The lower MRL exceedance
rate can partly be ascribed to the new harmonised EU MRL legislation entering into force in
September 2008, which resulted in a simpler and clear legal system. Also other factors have
contributed to the change in the MRL exceedance rate.

A comparison of the results obtained in 2006 and 2009 revealed an increase of the percentage of
samples free of measurable residues (53.9% in 2006 to 61.4% in 2009).

The MRL exceedance rates vary among the reporting countries, ranging from 0% to 5.4% of the
samples analysed. 10 food commodities were analysed in the 2009 EU-coordinated control
programme.

The highest percentage of samples exceeding the MRL was identified for table grapes (2.8%),
followed by peppers (1.8%), aubergines (1.7%), peas (1.0%), wheat (0.8%), butter (0.6%),
cauliflower (0.5%), bananas (0.4%) and chicken eggs (0.2%). Table grapes also had the highest
percentage of samples with measured pesticide residues below or at MRLs (70.6%), followed by
56.9% of the banana samples and 32.5% of the peppers. Compared to the results of the 2006 EU-
coordinated control programme, where the same food commodities were analysed, the highest
decrease of samples without detectable residues was found for orange juice (90% in 2006 to 75% in
2009), the highest increase was considered for peppers (55% in 2006 to 66% in 2009). The percentage
of samples exceeding the MRLs has decreased for all commodities, except wheat.

Aubergines: 62 different pesticides were found in 1,103 samples. The most frequent active substances
found were imidacloprid, cyprodinil and propamocarb (sum). Dimethoate (sum) (6 samples), oxamyl
(4 samples) acetamiprid (two samples), imidacloprid, chlormequat, formetanate (sum), pyridaben,
endosulfan (sum), fenpropathrin and methamidophos (each one sample) were found to exceed the
MRL.

Bananas: 35 different pesticides were found in 1,323 samples. The most frequently found active
substances were imazalil, thiabendazole, chlorpyrifos and azoxystrobin. MRL exceedances were
observed for four active substances (bifenthrin, indoxacarb, imazalil and iprodione).

Cauliflower: 39 different pesticides were found in 921 samples. Especially dithiocarbamates were
detected at a high frequency (on 52.5% of samples) but this finding reflects very likely a false positive
results. The other pesticides were found in 1% or less of cauliflower samples. Four pesticides were
found in concentrations exceeding the MRL (chlorpyrifos, dithiocarbamates, methomyl/thiodicarb
and acetamiprid).

Orange juice: 21 different pesticides were found in 655 samples. The most frequent pesticides were
carbendazim/benomyl followed by imazalil and thiabendazole. No MRL exceedances were reported.

Peas (without pods): 38 different pesticides were found in 810 samples. The most frequent pesticides
found were carbendazim/benomyl pyrimethanil, thiophanate-methyl and boscalid. MRL exceedances
were observed for eight active substances (carbendazim/benomyl, thiophanate-methyl, azoxystrobin,
iprodione, fludioxonil, dimethoate, cyfluthrin and diphenylamine).
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Pepper (sweet): 79 different pesticides were found in 1,733 samples. The most frequently found
pesticides were imidacloprid, flutriafol, triadimefon (sum), azoxystrobin, indoxacarb and fludioxonil.

24 pesticides were found in concentrations exceeding the MRLs; the highest exceedance rate was
observed for oxamyl, cyproconazole and difenoconazole.

Table grapes: 76 different pesticides were found in 1,664 samples. The most frequent pesticides
found were fenhexamid followed by cyprodinil, boscalid and dithiocarbamates. 18 pesticides were
found in concentrations exceeding the MRL; the most frequent MRL exceedances concerned captan,
folpet, methomyl, dimethoate and imazalil.

Wheat: 38 different pesticides were found in 1,312 samples. The most frequent pesticides found were
chlormequat (42.3% of samples), followed by pirimiphos-methyl, mepiquat and chlorpyrifos-methyl.
Six pesticides were found in concentrations exceeding the MRL (chlorpyrifos, imazalil,
chlorpropham, difenoconazole, chlorpyrifos-methyl and diazinon).

Butter: 8 different pesticides were found in 473 samples. The most frequently found pesticide
residues were hexachlorobenzene, DDT and methoxychlor. MRL exceedances were observed for
HCH alpha and endosulfan.

Chicken eggs: 7 different pesticides were found in 559 samples. DDT (sum) was most often found (in
about 4.8% of samples). In one sample DDT (sum) exceeded the MRL.

The main pesticide/crop combination where values above the reporting level were found most
frequently was imazalil/bananas (49.5%), chlormequat/wheat (42.3%), thiabendazole/bananas
(38.9%) and fenhexamid/table grapes (23.8%).

The highest percentages of MRL exceedances were found for dimethoate in aubergines, where the
MRL was exceeded in 0.87% of all samples.

In the EU-coordinated programme residues exceeding the MRL were found for 47 different
pesticides. The most frequent MRL exceedances were detected for residues of HCH alpha (0.26% of
the samples) and dimethoate which exceeded the MRL in 0.22% of the samples.

Measurable residues were found for 111 different substances.

Recommendations

EFSA recommends further investigating if the high frequency of residues of dithiocarbamates in
cauliflower is resulting from the use of analytical methods which give false positive results. It should
be also examined if more robust analytical methods would be applicable where this problem does not

occur.

EFSA recommends the reporting countries to make efforts to analyse the samples according to the full
residue definitions, including all metabolites, as required in EU pesticide legislation.

EFSA is recommended to provide the reporting countries with additional guidance on the use of the
new data reporting system, in particular for the reporting of the control results on baby food.
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4, Results of the national control programmes

Samples taken in the framework of the EU-coordinated programme were in many cases analysed for a
wider range of active substances than defined in the coordinated programme. Therefore, they were
also counted as samples falling under the national control programmes. Consequently, findings
reported in this section (e.g. results on the multiple residues) refer to results of both the national and
the EU-coordinated control activities. Thus, the results of this chapter summarise the results of EU
coordinated and national programmes.

41, Overall results for MRL exceedances

In total, results for 67,978 samples were analysed in 2009, the reporting countries submitted results
for more than 14 million individual determinations.

97.4% (64,810 samples) of the surveillance samples analysed (national and EU-coordinated
multiannual programme) were below or at the legal MRLs. In 2.6% (1,740 samples) of the samples
the legal limits were exceeded for one or more pesticides.

4.2, MRL exceedance rate over the time

The overall reported MRL exceedance rate (2.6%) is slightly lower than in the previous year where
3.5% of the samples were found to exceed the MRL. From 1996 to 2008, the exceedance rate ranged
from 3.0% to 5.5%.

Figure 4-1 shows the trend of exceeding/non-exceeding samples of the monitoring reports from 1996
to 2009. The figure for 2008 and 2009 includes surveillance samples from both the national and the
EU-coordinated programme. For the period 1996-2007, the figure also includes enforcement samples.
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Figure 4-1: EU+NCP - MRL compliance rate for samples from the national and EU-coordinated pesticide
residue programmes 1996-2009°¢.

Different factors may influence the overall MRL exceedance rate in a positive or negative way. In the
following, some possible reasons are listed and discussed (factors that may lead to a higher
exceedance rate are indicated as “T”, whereas factors having an opposite effect are marked with “4”):

# Changes of MRLs in EU legislation

+ The MRL harmonisation which entered into force in September 2008 is expected to
lead to lower MRL exceedance rate because of the increased clarity of the European
MRL legislation and because the differences of the national legal limits - where noted
— were eliminated.

T In the framework of the harmonisation, many MRLs were deleted or reduced. If the
use pattern of the pesticides were not adapted to the new legal limits in time, an
increase of MRL exceedances would be the consequence.

= Change of the use patterns of pesticides
T In the last years authorisations for pesticides have been withdrawn as a consequence
of the evaluation of pesticides under Directive 91/414/EEC and consequently MRLs
were lowered. If these pesticides were still used according to the previous GAPS,
MRL exceedances might have been the consequence.

s Scope of analytical methods used for analysing the samples

T Including more pesticides in the monitoring programme increases the probability of
finding MRL exceedances.

% Note that for 2008 and 2009 only surveillance samples are included, while for 1996-2007, enforcement samples are
included as well.
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Sensitivity of analytical methods used

T In particular for MRLs set at the limit of quantification, sufficiently sensitive
analytical methods increase the probability of detecting MRL exceedances.

= Change of sampling strategies

™) Switching to less targeted sampling would lead to a lower MRL exceedance rate,
whereas if sampling strategies focus on high risk products higher MRL exceedance
rate would be the consequence.

s Selection of crops/products which are known to have a higher/lower risk of exceeding the
MRLs

T) Selecting crops, commodities or consignments with a higher/lower probability of
finding residues (e.g. lower risk of MRL exceedance is expected for organic products,
baby food, and processed food).

= Implementation of general provisions of the food law (Regulation (EC) No 178/2002)

4 Implementing the provisions of the food law which imposes the responsibility on food
business operators at all stages of production, processing and distribution to ensure
that food satisfies the legal requirements by implementing appropriate control
systems.

One would expect that extended scope of the analytical methods and the increased sensitivity of the
analytical methods would lead to an increased number of positive detections and MRL exceedances
for MRLs set at the LOQ. The average number of pesticides analysed in the laboratories of the
reporting countries has increased from 1999 to 2009 to a high degree and the LOQs are constantly
moving towards lower levels. On the other hand, the results from 1996 — 2007 include enforcement
samples (the percentage of enforcement samples and level of targeting is not reported in the previous
reports) for which the rate of exceedance is expected to be higher than for surveillance samples. In
2008 and 2009, the enforcement samples were not included in this calculation. The number of
enforcement samples taken in 2008 and 2009 made up 3.2% and 2.1% of the total number of samples
taken, respectively. There, the MRL exceedance rate observed in enforcement samples tested in 2008
and 2009 amounted to 10.2% and 20.7%, respectively. Also the proportion of samples from organic
and conventional production has an impact on the overall MRL exceedance rate. Additionally, the
harmonisation of the MRLs which in many cases resulted in the raising of the MRL level might have
had an opposite effect on the exceedance rates, i.e. fewer MRL exceedances. The fact that a
significant number of MRLs has been deleted in September 2008 might have reduced the effect.
Finally, the efficient implementation of the food law provisions on the implementation of appropriate
control system might also have contributed to lowering the MRL exceedance rate.

EFSA concludes that the slight reduction of the MRL exceedance rate is probably the consequence of
several factors. The impact of each individual factor on the observed overall exceedance rate cannot
be exactly quantified.

4.3. Origin of samples exceeding the EU MRLs (only surveillance)

In 2009, EFSA received detailed sample information which included the origin of the sample. Thus,
an evaluation of the findings in relation to the origin of the samples could be performed. For 2009, the
harmonised EU MRLs were more often exceeded for surveillance samples from third countries
(6.9%) than for samples from the EU (1.5%) (Table 4-1).
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Table 4-1: EU+NCP - Exceedances of EU MRLs according to origin (EU, imported, unknown) of sample
(surveillance) - 2009.

Sample origin Number of Above MRL % LCL® ucL®
samples
EEA 49448 719 15 1.4 1.6
Third country 14181 982 6.9 6.5 7.4
Unknown 2921 39 13 1.0 1.8
Total 66550 1740

(a): Lower confidence limit (see “Background information” section)
(b): Upper confidence limit

The results are also presented in a map (Map 4-1). The results for the 29 reporting countries are
shown separately in Map 4-2. (Please note, that the colour codes used in both maps refer to different
scales)

These analyses demonstrate that for food originating from Bolivia (75%), Guyana (33.3%), Thailand
(30.7%), Uganda (23.7%), Jamaica (20%), Japan (20%), India (18%), Malaysia (16.7%), Kenya
(16.5%), Vietnam (14.5%), Cuba (13.3%) and Jordan (13.2%) the highest MRL exceedance rates
were observed. However, it has to be taken into account that the total numbers of samples for these
countries differ widely: less than 10 samples for Bolivia, Guyana and Jamaica, thus the results are
affected by a high statistical uncertainty. Relatively high numbers of samples were analysed
originating from Thailand (841 samples) and India (438 samples). It should be recalled that due to the
variability of the national programme designs the direct comparison of results from different countries
is not possible because of the different factors considered in designing the programmes (e.g. selection
of the food commodities, origin of the samples, number of samples and pesticides analysed).

For the EEA area the highest percentage of samples exceeding the MRLs were identified for products
originating from Cyprus, Portugal, Belgium and Lithuania.
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Map 4-2: EU+NCP - Percentage of surveillance samples exceeding the EU MRLS by origin country (only
countries from the EEA area) - 2009.

Table 4-2 focuses on food commodities where at least 10 samples were analysed and where more than
25% of the samples exceeded the MRL. For this subset of data, the origin of the sample and the type
of food concerned is reported. Some of the samples are associated with cases notified in the RASFF-

system.

Table 4-2: EU+NCP - Imported food products most frequently exceeding the MRL by country of origin - 2009.

Origin country @ Food item Total no. % of samples
of samples above MRL
analysed

Brazil Figs 10 60.0
China Wild fungi 14 57.1
Dominican Republic | Beans (with pods) 37 27.0
Egypt Pomegranate 15 40.0
Peppers 30 33.3
Peaches 17 29.4
India Peppers 14 64.3
Okra, lady’s fingers 52 61.5
Pomegranate 27 25.9
Israel Fresh Herbs 35 45.7
Kenya Passion fruit 10 70.0
Suriname Other spinach and similar (leaves) 12 33.3
South Africa Spices 10 60.0
Thailand Beans (with pods) 31 71.0
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Origin country © Food item Total no. % of samples
of samples above MRL
analysed
Peppers 80 55.0
Fresh Herbs 84 51.2
Spices 12 50.0
Basil 47 46.8
Other miscellaneous large fruits with inedible peel 13 46.2
Guava 20 45.0
Celery leaves 32 43.8
Lychee (Litchi) 14 35.7
Other spinach and similar (leaves) 29 34.5
Onions 13 30.8
Aubergines (egg plants) 46 28.3
Mangoes 44 27.3
Other herbs 28 25.0
Turkey Pears 31 38.7
Uganda Peppers 12 58.3

(a) List of origin countries with 25% or more samples above MRL and food items with 10 or more samples

Table 4-3 further analyses of the pesticides found on food items for which a high MRL exceedance
rate was identified in the analysis presented in Table 4-2. The table lists only those combinations of
food items, country of origin and compounds, where at least 10 samples were analysed and MRL-
exceedances occurred. The highest proportion of MRL-exceedances was found for amitraz (sum) in
Turkish pears (73% of the total number of Turkish pear samples analysed for this pesticide exceeded
the MRL). Wild fungi with nicotine or tetramethrin originating from China had exceedance rates of
57% and 55%, respectively. Also for table grapes from Germany, a high exceedance rate of 56% was
found regarding residues of folpet®’.

%7 It is noted that for folpet different MRLSs are in place for table grapes (0.02 mg/kg, equivalent to the LOQ) and for wine
grapes (5 mg/kg). The high exceedance rate identified for table grapes is probably due to a treatment of table grapes
according to the GAP for wine grapes or wine grape samples were by mistake labelled as table grapes.
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Table 4-3: EU+NCP — Combinations of food item/country of origin/compound with the highest percentages of
MRL-exceedances (only surveillance samples) - 2009.

No. of % of samples
Country of samples analysed with
origiz alicaicl Sompeng analys%d(*) residugs above the
MRL(*)
Turkey Pears Amitraz (sum) 15 73%
China Wild fungi Nicotine 14 57%
Germany Table grapes Folpet 34 56%
China Wild fungi Tetramethrin 11 55%
Greece Melons Pyrimethanil 11 45%
Egypt Oranges Malathion 19 42%
South Africa Spices Methamidophos 10 40%
India Peppers Ethion 14 36%
India Okra, lady’s fingers Triazophos 46 35%
Suriname Other spinach and similar Cypermethrin (sum) 12 33%
(leaves)
Turkey Figs Ethephon 16 31%
. Other miscellaneous large . 13
Thailand fruits with inedible peelg Cypermethrin (sum) 31%
France Lettuce Folpet 23 30%
Germany Tea Imidacloprid 10 30%
Thailand Beans (with pods) Dimethoate (sum) 27 30%
Thailand Lychee (Litchi) Carbendazim and 14 29%
benomyl
Egypt Pomegranate Ethion 14 29%
India Okra, lady’s fingers Acephate 46 28%
Thailand Spices Chlorpyrifos 11 27%
Thailand Aubergines (egg plants) Dimethoate (sum) 46 26%
India Peppers Triazophos 12 25%
Italy Radishes Dithiocarbamates 13 23%
Greece Carrots Chlorpyrifos 23 22%
Thailand Guava Carbendazim and 19 21%
benomyl
Thailand Peppers Profenofos 78 21%

(*) The number of samples analysed and the percentage of samples with residues above the MRL refers to samples that were
analysed for the respective pesticide.

Table 4-3 supports the legal actions taken to control imports from third countries as laid down in the
Regulation (EC) No 669/2009. However it should also be noted that for some of the results further
confirmations should be provided regarding the origin of the samples, since the information provided
is not very reliable (e.g. tea produced in Germany). Also the result for dithiocarbamate on Italian
radishes needs to be confirmed as not being a false positive result.

The full list of results per country of origin of both, enforcement and surveillance sampling is given in
Appendix 11, Table L.

4.4, Results reported per reporting country (only surveillance)

The MRL exceedance rate calculated for each reporting country is represented in Map 4-3. Similar to
the results found in the EU coordinated programme (Map 3-1), the results vary significantly among
the reporting countries, ranging from a 8.91% MRL exceedance rate in Finland to 0.5% in Poland.
MRL exceedance rates above the average were also observed in the Netherlands, Cyprus, Sweden,
Belgium, Lithuania, Estonia, Germany, France, Greece and Portugal.
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Map 4-3: EU+NCP — Percentage of surveillance samples exceeding the EU MRLS by reporting country - 2009.

In Figure 4-2 key figures of the national control programmes are displayed, comparing the scope of
the analytical methods, the actual number of found pesticides and the number of samples (surveillance
samples only) analysed in each reporting country, represented by the size of the bubble. This
presentation should give an impression of the variability of national programmes and the
comparability problems resulting thereof. This presentation revealed a correlation between the
number of pesticides sought and the number of pesticides actually found. The figure also
demonstrates that some countries analysed samples for a relative high number of pesticides, but the
number of pesticides found was relatively low (bubble below the line in the figure). Thus, the
analytical methods comprise pesticides which are not present on the food samples analysed. In
contrast, countries with a bubble displayed above the trend line have included pesticides in their
analysis programme which are actually present on the food samples analysed.

EFSA recommends that reporting countries should analyse whether the selection of pesticides
included in the analytical methods used for the pesticide monitoring covers the pesticides actually
found on food available on the EU market and if necessary to expand the scope of the analytical
methods.
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Figure 4-2: EU+NCP — Number of samples analysed per reporting country (size of the dot), in combination with
scope of the analytical methods used (total number of pesticides sought) and the number of different pesticides
found.

EFSA analysed whether a positive correlation can be found between the number of pesticides sought
and the MRL exceedances rate found in the individual reporting countries. For checking this
hypothesis the proportion (in percent) of samples exceeding the MRLs (y-axis) were displayed as a
function of the number of pesticides sought (x-axis). The size of the symbols for each reporting
country represents the absolute number of samples above the MRL (Figure 4-3). From this analysis it
can be concluded that there is no clear correlation between the exceedance rate and the analytical
methods used. In other words, the MRL exceedance rate is not directly driven by the scope of the
analytical methods used, but it is more likely the result of more targeted sampling strategies, reflected
in the selection of crops or origin of samples.
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Figure 4-3: EU+NCP — Percentage of samples exceeding the MRL in combination with scope of the analytical
methods used (total number of pesticides sought) and the number of samples exceeding the MRL.

4.5, Results by food commodity

Figure 4-4 describes the MRL exceedance rate according to the food categories fruit and nuts,
vegetables, cereals, other plant products, animal products and baby food, differentiated between
processed and unprocessed food (see Background information — glossary). Most MRL-exceedances in
surveillance samples were found in processed vegetables (4.8%), followed by unprocessed other plant
products with 4.4% of samples exceeding the MRL. The result for processed vegetables was mainly
driven by the results for dried mushrooms containing nicotine. In the light of previous findings in
2008 and 2009, the European Commission recommended that Member States put in place a
monitoring programme focussing on this pesticide/crop combination (DG SANCO, 2009). In total,
5,995 samples of mushrooms were reported, 0.85% of them exceeding the legal value.

Residues exceeding the MRL were found in 0.8% of the samples of baby food.
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Fruit and nuts; Processed 99.0% 1.0%
Fruit and nuts; Unprocessed 2.8%
Vegetables; Processed 4.8%
Vegetables; Unprocessed 3.2%
Cereals; Processed 0.8%
Cereals; Unprocessed 1.0%
Other plant products; Processed 2.1%
Other plant products; Unprocessed 4.4%
Animal products; Processed 0.3%
Animal products; Unprocessed 0.3%
Babyfood/Infant formulae; Processed 0.8%

80% 100%
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Figure 4-4: EU+NCP - MRL compliance rate of surveillance samples 2009.

In Figure 4-5, a more detailed presentation of the food commodities or commodity groups is
presented, illustrating the MRL exceedance rates observed in the national and the EU coordinated
control programmes. The highest MRL exceedance rates were detected for vine leaves (from Turkey
and Greece), fresh herbs and herbal infusions (originating from different reporting countries and third
countries). It should be mentioned, that in some cases (e.g. vine leaves or herbal infusions (leaves))
only a very low number of samples were reported. High MRL exceedance rates were also observed in
the food group miscellaneous fruits (e.g. tropical fruits), in particular in guava, lychee, passion fruit,
okra and pomegranate. The uncertainty of the MRL exceedance rate is reflected by a wider
confidence interval.
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Figure 4-5: EU+NCP - Percentage of compliance with EU MRL for unprocessed commaodities (surveillance

samples) - 2009.
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Table 4-4 and Table 4-5 allow a comparison of the percentage of samples above the MRL reported for
surveillance samples and for enforcement samples. It is noted that for enforcement samples no
confidence levels were calculated because the number of samples was too low.

Table 4-4: EU+NCP - Summary of the results of surveillance samples 2009.

Product No. of samples Above MRL % LCL(a) UCL (b)
Fruit and nuts Processed 2838 28 1.0 0.7 1.4
Unprocessed 23125 652 28 26 3.0
Vegetables Processed 833 40 48 3.6 6.5
Unprocessed 27619 885 32 30 34
Cereals Processed 1126 9 08 04 15
Unprocessed 2875 28 1.0 07 1.4
Other plant products Processed 1113 23 21 14 3.1
Unprocessed 1087 48 44 34 5.8
Animal products Processed 1217 4 03 0.1 0.8
Unprocessed 2629 8 03 0.2 0.6
Babyfood/Infant formulae  Processed 1888 15 0.8 05 1.3

(a): Lower confidence limit
(b): Upper confidence limit

Table 4-5: EU+NCP - Summary of the results of enforcement samples 2009.

No. of
Product samples Above MRL %
. Processed 11 0 0.0

Fruit and nuts

Unprocessed 611 122 20.0

Processed 50 7 14.0
Vegetables

Unprocessed 650 156 24.0

Processed 21 0 0.0
Cereals

Unprocessed 21 7 333

Processed 19 0 0.0
Other plant products

Unprocessed 15 3 20.0
Animal products Unprocessed 23 0 0.0
Babyfood/Infant
formulae Processed 3 0 0.0

Generally, in enforcement samples the MRL exceedance rate was higher than in surveillance samples.
In total, 295 samples, corresponding to 20.7% of all enforcement samples, exceeded the MRL. No
exceedance of the MRL was seen for the baby food enforcement samples.

In total, residues of 338 pesticides were found in measurable quantities in vegetables, 319 in fruit and
nuts, while in cereals residues of 93 different pesticides were observed. As in previous years, in 2009
the number of different pesticide residues found in fruit and vegetables was higher than the number of
pesticides found in cereals, which also reflects the greater number of plant protection products used in
the fruit and vegetables category and the diversity of crops summarised in these categories.
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4.6. Results by pesticide/crop combinations

The 36 pesticide/crop combinations with the highest MRL exceedance rates are shown in Figure 4-6.
It should be noted that the number of positive detections is affected by uncertainties resulting from the
sampling frequency of certain commodities (e.g. the crops included in the 3-year cycle of the EU
programme are the most frequent samples), by the sampling strategies and by the number of reporting
countries testing for the specific crop/pesticide combination. The number of positive detections may
also be influenced by the samples taken in response to RASFF notifications (see "Background
information - glossary").

The figure shows that there are special pesticide/crop combinations, like ethephon in figs (most of
them from Turkey), tetramethrin in wild fungi (dried, most of them from China) or dithiocarbamates
in passion fruits (most of them from Kenya) with high frequencies of MRL-exceedances which should
be considered in future control programmes and follow-up actions at national level.

The full list of pesticides found in surveillance samples of animal products, cereals, fruit and
vegetables can be found in Appendix Ill, Table A. Results of surveillance sampling per reporting
country are listed in Appendix Ill, Table B (cereals), Table C1 (fruit and nuts), Table C2 (vegetables),
Table C3 (other plant products), Table D (animal products) and Table E (baby food). Results of
enforcement sampling per reporting country are tabulated in Appendix 111, Table J.
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Figure 4-6: EU+NCP - Pesticide/crop combinations with MRL exceedance rates >10% and more than 15
samples (surveillance samples), incl. confidence intervals for percentages- 2009.

4.6.1. Baby Food/Infant Formulae — Challenge of LOQ

A general default EU MRL for baby food/infant formulae of 0.01 mg/kg is applicable to all active
substances unless specific MRLs lower than 0.01 mg/kg were established in Commission Directive
2006/141/EC for infant formulae and follow-on formulae and in Commission Directive 2006/125/EC
for processed cereal-based foods and baby foods for infants and young children. In 2009, 27 countries
reported data on analyses of baby food. Overall, 1,888 surveillance samples were analysed. Residues
above the reporting level were found in 110 samples (5.8% of the samples), while the MRL was
exceeded in 15 samples (0.8%). 7 of the MRL exceedances were related to captan residues in infant
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formulae; other MRL-exceedances in baby food/infant formulae were due to residues of pirimiphos-
methyl, imazalil, chlorpropham, thiabendazole and diazinon.

The results of the surveillance samples for baby food for each reporting country are listed in
Appendix Ill, Table E. From Table 4-6 it can be seen, that in many cases some reporting countries
did not apply analytical methods which were sensitive enough to analyse residues below or at the
MRL. In other words, the LOQs achieved by control laboratories were often higher than the legal
limits.

EFSA notes that due to deficiencies in the analytical methods applied, a correct enforcement of the
baby food legislation is not ensured. It is therefore recommended to improve the analytical methods in
order to be capable of quantifying residues at the MRL with sufficient accuracy. If considered
necessary by the reporting countries concerned, the European Reference Laboratories should
collaborate with the national laboratories to implement adequate analytical methods.

Table 4-6: EU+NCP - Baby food / infant formulae analysis with LOQ above MRL (only surveillance samples) -
2009.

Compound @ No. of % of Compound No. of % of
samples total samples total

Hymexazol 43 100.0  tau-Fluvalinate 149 20.2
Beflubutamid 53 100.0 = Acephate 231 20.1
Disulfoton (sum) 447 71.7  Triforine 108 19.7
Fipronil (sum) 289 65.1  Dicamba 52 19.7
Omethoate 747 60.4  Fenazaquin 170 19.2
Captafol 335 55.6  Oxadixyl 201 19.1
Endrin 904 55.5  Prochloraz (sum) 139 18.4
Pyrethrins 260 55.1  Azinphos-methyl 231 18.4
Aldrin and Dieldrin 493 54.3  Fenpropidin 86 16.6
Hexachlorobenzene 798 50.4  Chlorpropham (sum) 95 16.6
Nitrofen 500 47.2  Formothion 152 16.4
Captan 443 44.6  Tefluthrin 112 16.1
Heptachlor (sum) 318 43.0  Vinclozolin (sum) 102 16.1
Carbosulfan 222 42.3  Tebuconazole 202 15.7
Abamectin (sum) 210 41.4  Buprofezin 198 15.7
Cadusafos 408 41.1  Heptachlor (baby & infant food) 47 15.2
Binapacryl 157 37.7  Dichlobenil 49 14.1
Clomazone 160 35.4  Tolylfluanid (sum) 127 14.1
Fluazinam 152 33.9  Fenthion (sum) 100 14.0
Bitertanol 321 33.1  Mecarbam 201 13.6
Folpet 323 32.6  Azoxystrobin 171 13.5
Bifenox 132 32.0  Chlorobenzilate 71 13.2
Azinphos-ethyl 290 31.7  Napropamide 53 13.2
Monolinuron 126 31.0  Permethrin (sum) 169 13.1
Ethoprophos 382 30.1  Lufenuron 74 13.0
Metconazole 146 29.3  Chlorfenvinphos 151 12.9
Carboxin 100 28.8  Aclonifen 63 12.8
Propachlor (sum) 115 28.8  Thiophanate-methyl 105 12.6
Phosphamidon 232 28.5  Teflubenzuron 79 12.4
Dioxathion 116 28.0  Molinate 56 12.4
Dicofol (sum) 282 27.9  Difenoconazole 134 12.0
Cypermethrin (sum) 276 27.8  Profenofos 184 11.6
Chlorpropham 162 27.7  Etridiazole 51 114
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No. of % of No. of % of
Compound samples total el samples total
Fenamiphos (sum) 123 26.5  Bromophos-ethyl 78 11.3
Ethoxyquin 118 26.1  Furathiocarb 67 11.3
Propham 218 25.9  Pyridaben 113 11.1
Iprodione 322 25.6  Bromopropylate 145 111
Demeton-S-Methyl 84 25.4  Dimethomorph 103 10.9
(baby & infant food)
Chlordane (sum) 136 25.0 Diethofencarb 101 10.8
Terbufos (sum) 98 24.4  Phenmedipham 51 10.6
Diphenylamine 275 22.2  Diflubenzuron 72 10.5
Dichlofluanid 288 22.0 DDT (sum) 102 104
Cyfluthrin (sum) 216 21.6  Tebufenpyrad 95 10.3
Flucythrinate 139 21.2  Benalaxyl (sum) 49 10.1
Deltamethrin 275 20.4  Prosulfocarb 43 10.0

(a) Only results with a percentage higher than 10% are listed.

4.6.2.

Organic food production

Data on organic food were provided by 26 reporting countries; the results are summarised in Table
4-7. Due to the harmonised electronic data submission system, data of the singular samples were
available and it was possible to conduct more in-depth calculations and statistical evaluations
compared with previous years.

Table 4-7: EU+NCP - Summary of results in organic food (surveillance samples) - 2009.

Product Production method No. of Above MRL

samples No. % LCL(a)  UCL(b)
Fruit and nuts Organic 918 4 0.4 0.2 11
Other production 25045 676 2.7 2.5 2.9
Vegetables Organic 1097 5 0.5 0.2 1.1
Other production 27355 920 34 3.2 3.6
Cereals Organic 408 1 0.3 0.1 1.4
Other production 3593 36 1.0 0.7 1.4
Other plant products Organic 181 1 0.6 0.1 3.0
Other production 2019 70 35 2.8 4.4
Animal products Organic 193 0 0.0 0.0 1.5
Other production 3653 12 0.3 0.2 0.6

Fish products Organic - -
Other production 146 0 0.0 0.0 2.0
Babyfood/Infant formulae Organic 288 1 0.4 0.1 1.9
Other production 1600 14 0.9 0.5 15
Other products Organic 5 0 0.0 0.0 39.3
Other production 49 0 0.0 0.0 5.8

(a): Lower Confidence Limit
(b): Upper Confidence limit

For fruit and nuts, a lower rate of MRL exceedances (0.4%) in comparison to conventionally grown
fruit and nuts (2.7%) was found. For vegetables, the exceedance rate of the surveillance samples was
0.5% and 3.4% for organic and conventionally grown products, respectively. It is noteworthy that for
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baby food or infant formulae the difference is less pronounced; taking the confidence levels into
account, no difference between the two production systems could be detected.

Comparison of organic and other production results per reporting country can be found in Appendix
I1l, Table K1. Table K2, in Appendix Il shows more detailed results on different production types by
commodity.

Due to the new structure of the data reporting, information is available on which pesticides were
actually found in samples of organic produced food.

The following substances were found in organic samples, even though the use was not allowed in
organic farming according to Regulation (EC) No 834/2007 and Regulation (EC) No 889/2008 (see
Table 2-10):

« chlormequat (0.002 up to 0.424 mg/kg; wheat, rye, cultivated fungi®®),

dithiocarbamates (0.008 — 1.2 mg/kg; cauliflower and rocket®),

= fenbutatin oxide (0.001 — 0.01 mg/kg on different crops),

* MCPA and MCPB (0.002 mg/kg; 0.003 mg/kg on different crops),

* mepiquat (0.006 — 0.016 mg/kg; cultivated fungi),

s methabenzthiazuron (0.001 mg/kg, 0.004 mg/kg on different crops) and

= propamocarb (0.003 mg/kg, 0.007 mg/kg on different crops).

4.6.3. Processed Food

The MRLs applicable to processed commodities are based on the MRLs established for raw
agricultural commodities, taking into account changes in levels of pesticide residues caused by
processing or mixing. In 2009, 28 countries reported data on analysis of processed products. A total of
9,015 surveillance samples were analysed. Residues above the MRL were found in 119 samples
(1.3%). It is not reported which processing factors were applied to derive the MRL for processed
commodities. This is one of the main uncertainties regarding compliance of processed food.

Detailed results for surveillance samplings per commodity are shown in Appendix 11, Table K3.

Recognizing the legal uncertainty for enforcing MRL legislation for processed food, in Annex VI of
Regulation (EC) No 396/2005 EFSA recommends establishing legally binding processing factors,
derived from appropriate processing studies. This would improve the robustness of the assessment
whether samples are compliant with the legal limits.

4.6.4.  Results for samples with multiple residues

Considering the results of both the national and the EU-coordinated programmes in 2009, residues of
two or more pesticides were found in 25.1% of the analysed surveillance samples (Figure 4-7). In

88 Chlormequat and mepiquat are usually used as plant growth regulators in cereals. Thus, residues of these two pesticides are
expected in coneventionally produced cereal straw. The presence of these two pesticdes in organic cultivated fungi may be
caused by their residues in straw used as growth substacte.

% The possibility of false positive results due to naturally occurring sulphur compounds in the untreated crop should be
examined.
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2009, the highest number of different pesticides in one sample was 26 (found by the Netherlands in a
sample of processed grapes (raisins) from Turkey). Without knowing the details of the sample, only
assumptions can be made regarding the reason for the high number of pesticides in this sample. The
high number of pesticides is probably the result of mixing lots of different producers.

Multiple residues were reported by all reporting countries.

2 residues:
10.0%

4 residues: 3.8%
5 residues: 2.2%
/ 6 residues: 1.3%

%7 residues: 0.8%

>7 residues:
1.2%

/ /3 residues: 5.9%

Figure 4-7: EU+NCP - Number of residues found in individual surveillance samples in 20009.

Due to the extended scope of analytical methods used by control laboratories nowadays, the
probability of finding multiple residues in samples is much higher than in 1997. The average scope in
1997 was 137 substances (individually up to 275), it was raised to 754 substances in 2009.

The highest frequency of multiple residues was found in vine leaves (grape leaves), but since only a
limited number of results is available for this crop the robustness of this figure is questionable (only 7
samples). Important commaodities with high frequencies of multiple residues were citrus fruit (56.6%),
table and wine grapes (55.5%) and strawberries (53.8%). Additional commodities with multiple
residues, sorted according to the percentage of multiple residues, can be found in Table 4-8.

According to the current EU legislation, the presence of multiple residues in one sample as such is not
a reason to consider a sample as not compliant with the MRL legislation as long as the individual
residues do not exceed the MRLs according to the residue definitions. However, the presence of
multiple residues from pesticides sharing the same mode of action may be an indication of bad
agricultural practices. Only in case one or more MRLs are exceeded, legal actions have to be imposed
by the Member States.

In 2009, 299 unprocessed surveillance samples were found to exceed two or more EU MRLs (Table
4-9 ). The highest number of multiple MRL exceedances in one sample was 10, measured in vine
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leaves (grape leaves). The commodity with the highest number of samples with multiple MRL

exceedances was peppers (80 samples).

The number of samples with multiple residues per reporting country can be found in Appendix IlI,

Table F.

Table 4-8: EU+NCP - Percentage of unprocessed surveillance samples with multiple residues by commodities
(with more than five samples) - 2009

Number of residues %
Number O 1 2 | 3 4 5 | 6 7 >zg samples
. with
Commodity of ltiol
samples mAEE
Percentage of samples >1)
residues
Vine leaves (grape | 7 28.6 143 143 143 | 143 143 | 71.4
leaves)
Cane fruit (e.g. 295 241 | 183 119|129 129 85 |47 44 | 24 57.6
raspberries and
blackberries)
Citrus fruit 4258 270 164 | 184|159 111 6.1 |29 12 |11 56.6
Table and wine 3019 262 | 182 154 112 81 6.1 |46 34 6.7 55.5
grapes
Strawberries 2408 287 174 | 138 133|104 6.8 | 4.2 21 | 3.2 53.8
Pome fruit 5124 348 189 | 152 111 82 44 |30 16 | 2.7 46.3
Cocoa, fermented 57 386 | 228 | 175 175 18 1.8 38.6
beans
Lettuce 3249 431 | 190 129 74 65 42 30 16 | 23 37.9
Fresh herbs 727 466 | 180 118 83 48 37 25 18 | 25 354
Stone fruit 3508 458 219 132 81 48 26 @12 10 14 32.3
Herbal infusions 13 538 154 154 154 30.8
Tea 300 60.7 127 | 100 43 40 3.7 |13 1.0 23 26.7
Solanacea (e.g. 6895 59.7 189 95 |52 29 13 |09 05 1.0 21.3
tomatoes,
aubergines and
peppers)
Cucurbits, edible 2229 623 186 |77 |56 27 |17 |05 04 04 19.1
peel (e.g.
cucumbers and
courgettes)
Leafy brassica 436 585 225 106 |48 1.8 0.7 0.7 05 19.0
Goat meat 11 727 9.1 18.2 18.2
Cucurbits, inedible | 766 664 164 | 11037 14 |05 |01 03 01 17.1
peel (e.g. melons
and watermelons)
Legume vegetables = 2236 67.1 160 86 |41 22 |10 |05 04 01 16.9
Other root and tuber = 2407 641 200 |84 40 18 |07 04 04 02 15.9
vegetables except
sugar beet (e.g.
carrots)
Sheep meat and fat | 375 744 | 120 128 0.8 13.6
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Number of residues

%

Number 0 1 2 3 4 5 6 7 >=8 samples
. with
Commodity of .
les multiple
samp Percentage of samples 1)
residues
Head brassica (e.g. = 877 717 152 71 |26 |17 09 |06 0.2 13.1
head cabbage)
Pulses, dry 319 608 270 66 31 19 06 12.2
Stem vegetables 1360 754 127 52 |27 24 11 |01 01 0.2 11.9
(e.g. asparagus and
leek)
Spices 147 76.9 129 54 34 07 07 10.2
Spinach 662 755 148 |62 23 |03 06 02 0.2 9.7
Fungi 674 751 171 64 12 01 01 7.9
Eggs 741 85.3 7.0 62 11 04 7.7
Cereals 2875 725 202 51 |14 06 02 |01 7.3
Bovine meat 272 89.7 | 4.0 44 |18 6.3
Flowering brassica 1343 720 223 38 15 03 |01 5.7
(e.g. broccoli and
cauliflower)
Poultry meat 125 904 | 4.0 24 | 3.2 5.6
Honey 204 83.8 108 49 |05 5.4
Potatoes 2203 740 | 212 33 10 03 01 01 0.1 4.8
Bulb vegetables 795 86.4 9.4 25 06 05 03 0.3 4.2
Babyfood 181 884 7.7 1.1 |17 0.6 0.6 3.9
Oilseeds 161 80.1 174 25 25
Swine meat 407 956 | 2.0 15 |07 |02 25
Tree nuts 106 89.6 85 0.9 |09 1.9
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Table 4-9: EU+NCP - Summary of results of unprocessed samples with multiple EU MRL exceedances (only

surveillance samples) - 2009

Number Number of MRL exceedances % svza/\ir?hples
Commodity of 0 1 2 3 4 >4 multiple
samples (>1) MRL
Percentage of samples exceedances
Sunflower seed 3333 66.7 66.7
Vine leaves (grape leaves) 7 286 143 429 14.3 57.1
Beans (dry) 2 | 50.0 50.0 50.0
Cumin seed 2 50.0 50.0 50.0
Chives 10 | 60.0 10.0 30.0 30.0
Lychee (Litchi) 22 | 59.1 22.7 136 4.5 18.2
Basil 68 559 265 132 | 29 15 17.6
Guava 24 542 292 83 83 16.7
Turnips 6| 66.7 16.7 16.7 16.7
Okra, lady’s fingers 130 65.4 19.2 100 4.6 0.8 15.4
Fresh herbs 319 693 179 66| 19 19 25 12.9
Cinnamon 8 875 125 125
Peas (dry) 8| 75.0 125 125 12.5
Other miscellaneous large fruits with 17 | 588 294 59| 59 11.8
inedible peel
Passion fruit 56 679 232 54| 18 1.8 8.9
Beans (without pods) 12 750 16.7 83 8.3
Spring onions 12 | 41.7 50.0 8.3 8.3
Pomegranate 75| 787 133 40 4.0 8.0
Celery leaves 77 805 117 52| 13 13 7.8
Pineapples 30 900 33 6.7 6.7
Parsley 76 776 17.1 | 3.9 1.3 5.3
Celery 77 740 221 39 3.9
Beans (with pods) 774 1 873 90 32 01 01 01 3.6
Beet leaves (chard) 31 871 97 32 3.2
Spinach 400 928 43| 23| 05 0.3 3.0
Kale 178 888 84 28 2.8
Persimmon 741946 27 27 2.7
Peppers 1704 934 39 13 07 04 03 2.7
Tea 241 1 89.2 | 83 21 04 2.5
Mangoes 171 1 883 94| 12 12 2.3
Peas (with pods) 102 1 882 98 20 2.0
Papaya 124 887 97 08 038 1.6
Kohlrabi 68 971 15 15 15
Rocket, Rucola 271 1 941 48 1.1 1.1
Rice 197 929 6.1 1.0 1.0
Currants (red, black and white) 2551933 59 038 0.8
Apricots 278 | 964 29 0.7 0.7
Onions 143 930 6.3 0.7 0.7
Fennel 148  96.6 2.7 0.7 0.7
Cherries 394 96.7 28 05 0.5
Grapefruit 394 924 71| 03] 03 0.5
Aubergines (egg plants) 797 956 39 05 0.5
Celeriac 261 | 943 | 54 04 0.4
Strawberries 1567 | 973 23 03 0.1 0.4
Wheat 541 976 20 04 0.4
Peas (without pods) 292 1 96.2 34 0.3 0.3
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Number Number of MRL exceedances % SviiThpleS

Commodity of 0 1 2 3 4 >4 multiple

samples (>1) MRL
Percentage of samples exceedances
Pears 1207 957 40 03 0.3
Melons 324 960 37 03 0.3
Oranges 1345 955 42 0.3 0.3
Cucumbers 1054 | 97.5 2.2 0.3 0.3
Peaches 1257 970 28 0.2 0.2
Table grapes 2664 96.6 3.2 02 0.0 0.2
Apples 2531 975 23 0.2 0.2
Lettuce 2102 971 27 0.2 0.2
Plums 552 1 980 18| 0.2 0.2
Mandarins 857 953 46 0.1 0.1

Multiple residues in one sample can result from the application of different types of pesticides used to
protect the crop against different pests or diseases, e.g. insecticides, fungicides and herbicides.
Pesticide formulations often contain a number of pesticides which have different modes of action. The
use of pesticides with different modes of action is often recommended by national authorities in
integrated pest management strategies in order to minimize the development of pest resistance to
pesticides. Besides the reasons for multiple residues resulting from agricultural practices mentioned
above, other possible reasons for the occurrence of multiple residues are:

s mixing of lots which were treated with different pesticides, either during the sampling or in
the course of the sorting of the commodities (e.g. sorting for quality classes);

= residues resulting from uptake via soil in cases where pesticides have high persistence in soil;

= residues resulting from spray drift from neighbouring plots or cross-contamination in the
processing of the crops (e.g. by washing practices);

» contamination during handling, packing and storage.

Further analysis of samples containing multiple residues would be an asset in order to better
understand the reasons for the presence of multiple residues and to derive recommendations and, if
needed, to take corrective measures. Considering the total number of data on commaodities which are
concerned, EFSA decided to select only one crop for which repeatedly multiple residues were
observed and to do an in-depth analysis of the relevant residue results.

4.6.4.1. Case study on table grapes

Table grapes were chosen for the case study because of the high percentage of multiple residues and
MRL-exceedances and the importance of table grapes for the human consumption.

The total number of surveillance samples for unprocessed table grapes was 2,664. 24.3% (646) of
these samples had no residues, and 17.6% (470) had one pesticide residue; more than half of all table
grape samples (1,548 samples — 58.1%) had multiple residues (Figure 4-8).
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Figure 4-8: EU+NCP - Numbers of table grapes samples with 0, 1 or >1 residue - 2009.

Figure 4-9 shows a further breakdown of the percentages of samples containing multiple residues.

percentage of samples
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Figure 4-9: EU+NCP - Percentage of the several numbers of residues for table grapes (unprocessed) 2009.

As one could suspect that a higher scope of analytical methods would lead to higher numbers of
multiple residues, this relationship was analysed. There is a weak positive, but highly significant
correlation of 0.24 between the scope of the analytical methods used (number of pesticides included
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in the analytical method used to analyse the samples) and the number of multiple residues measured.
The conclusion is that the analytical scope has some influence but is not a driving factor of high
importance.

The countries of origin of table grape samples and the percentage of samples containing no
measurable residues, residues of one or more than one pesticides are listed in Table 4-10. From this
analysis it can be concluded that the percentage of samples with none or only one pesticide was the
highest for samples originating from Bulgaria, Romania, Namibia, Argentina and Cyprus. Samples
from Chile, India, Turkey, Germany and Spain had the highest occurrence rate of more than one
pesticide.

Table 4-10: EU+NCP - Numbers of table grapes samples with 0, 1 or >1 residue by country of origin - 2009.
Number of residues

Country of Origin Total number of 0 1 >1
samples No. and % of samples

No. % No. % No. %
Chile 278 31 11.2 27 9.7 220 79.1
India 96 11 115 10 10.4 75 78.1
Turkey 75 10 13.3 8 10.7 57 76.0
Germany 36 2 5.6 7 19.4 27 75.0
Spain 139 23 16.5 22 15.8 94 67.6
France 39 7 17.9 6 15.4 26 66.7
Morocco 17 1 5.9 5 29.4 11 64.7
Italy 737 168 22.8 94 12.8 475 64.5
Brazil 98 20 20.4 15 15.3 63 64.3
Israel 14 0 0.0 5 35.7 9 64.3
Peru 20 7 35.0 2 10.0 11 55.0
Hungary 37 8 21.6 9 24.3 20 54.1
South Africa 305 62 20.3 83 27.2 160 52.5
Greece 284 85 29.9 63 22.2 136 47.9
Egypt 123 32 26.0 36 29.3 55 44.7
Malta 12 7 58.3 0 0.0 5 41.7
Unknown 74 35 47.3 11 14.9 28 37.8
Cyprus 23 10 435 5 21.7 8 34.8
Argentina 92 37 40.2 24 26.1 31 33.7
Namibia 28 12 429 7 25.0 9 32.1
Romania 68 43 63.2 16 235 9 13.2
Bulgaria 24 13 54.2 8 33.3 3 12,5

Country of origin with more than 10 samples, ordered by % >1

The average number of multiple residues sorted by country of origin gave a different ranking which is
summarised in Figure 4-10. The highest value was calculated for grapes from Turkey with an average
number of 9.5, followed by Germany, Chile, Greece and Italy.
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Turkey (57)
Germany (27)
Chile (220)
Greece (136)
Italy (475)
Spain (94)
France (26)
India (75)
Hungary (20)
Egypt (55)
South Africa (160)
Brazil (63)
Argentina (31)

origin country

Figure 4-10: EU+NCP - Average number of multiple residues by origin country in table grapes (unprocessed)
20009.

The maximum number of residues found was 23, found in one sample from Turkey. The detected
compounds were: acetamiprid, azoxystrobin, boscalid, carbendazim and benomyl, cyprodinil,
fenvalerate and esfenvalerate (sum of RR and SS + sum of RS and SR isomers), flufenoxuron,
flusilazole, gibberellic acid, imazalil, indoxacarb, iprodione, metalaxyl (sum), metrafenone,
myclobutanil, procymidone, propargite, pyrimethanil, quinalphos, tetraconazole, thiophanate-methyl,
triadimefon (sum).

For the 2,664 table grape samples a total of 212,365 determinations were reported; the majority of the
determinations was below the LOQ (205,102 determinations). 470 determinations refer to grapes
where only one pesticide was found. The rest (6,800 determinations) are linked to samples with
multiple residues.

In total, 141 different pesticides were found on table grapes, 1327 different pesticides were found in
samples with multiple residues. The top 50 pesticides are reported in Table 4-11. The most frequently
found pesticides on grapes were fenhexamid (548 determinations), cyprodinil (509 determinations),
fludioxonil (365 determinations), boscalid and myclobutanil (345 and 339 determinations,
respectively). In the last column of this table the pesticide category is specified.

Table 4-11: EU+NCP — most frequently found pesticides on table grapes (samples with multiple residues only)

Pesticide No of determinations Pesticide category®
Fenhexamid 548 FU
Cyprodinil 509 FU
Fludioxonil 365 FU
Boscalid 345 FU
Myclobutanil 339 FU

™ Results for samples analysed for part of the residue definition were aggregated with samples analysed for full residue
definition.
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Pesticide No of determinations Pesticide category®
Iprodione 322 FU
Trifloxystrobin 303 FU
Imidacloprid 265 IN
Pyrimethanil 246 FU
Azoxystrobin 242 FU
Chlorpyrifos 242 IN, AC
Penconazole 181 FU
Methoxyfenozide 177 IN
Dimethomorph 172 FU
Quinoxyfen 168 FU
Metalaxyl (sum) 157 FU
Triadimefon (sum) 152 FU
Spiroxamine 141 FU
Tebuconazole 137 FU
Dithiocarbamates 134 FU
Indoxacarb 124 IN
Spinosad (sum) 102 IN
Chlorpyrifos-methyl 95 IN, AC
Bifenthrin 85 IN, AC
Pyraclostrobin 78 FU, PG
Tetraconazole 66 FU
Lambda-Cyhalothrin 64 IN, AC
Famoxadone 57 FU
Propargite 53 AC
Iprovalicarb 52 FU
Flufenoxuron 51 IN
Tebufenpyrad 45 AC
Kresoxim-methyl 39 FU
Procymidone 39 FU
Carbendazim and benomyl 34 FU
Cypermethrin (sum) 33 IN, AC
Zoxamide 30 FU
Hexythiazox 25 AC, IN
Folpet 24 FU
Fenoxycarb 23 IN
Deltamethrin 22 IN
Methiocarb (sum) 21 IN, MO, RE
Thiametoxam (sum) 21 IN
Triadimenol 21 FU
Spirodiclofen 20 AC, IN
Fenamidone 19 FU
Thiophanate-methyl 18 FU
Tebufenozide 17 IN
Dimethoate (sum) 16 IN, AC
Flusilazole 16 FU

(@) FU: fungicide, IN: insecticide, AC: acaricide, PG: plant growth regulator, MO: molluscicide, RE: repellent

The most frequent combination of two pesticides was cyprodinil and fludioxonil (344 samples).
Additional frequent paired pesticides are listed in Table 4-12.
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Table 4-12: EU+NCP - Frequencies of pair wise compound combinations in multiple residue samples of table

grapes - 20009.

% of total samples

Compound1 Compound?2 no. of samples with multiple residues
(1548)

Cyprodinil Fludioxonil 344 22.2
Cyprodinil Fenhexamid 205 13.2
Trifloxystrobin Fenhexamid 166 10.7
Fenhexamid Fludioxonil 149 9.6
Boscalid Fenhexamid 137 8.9
Boscalid Cyprodinil 129 8.3
Fenhexamid Imidacloprid 127 8.2
Fenhexamid Iprodione 121 7.8
Cyprodinil Imidacloprid 117 7.6
Trifloxystrobin Cyprodinil 107 6.9
Boscalid Iprodione 105 6.8
Myclobutanil Fenhexamid 104 6.7
Boscalid Fludioxonil 103 6.7
Cyprodinil Iprodione 98 6.3
Boscalid Imidacloprid 95 6.1
Myclobutanil Cyprodinil 94 6.1
Pyrimethanil Fenhexamid 93 6.0
Pyrimethanil Cyprodinil 88 5.7
Fludioxonil Imidacloprid 88 5.7
Fenhexamid Azoxystrobin 81 5.2
Trifloxystrobin Fludioxonil 78 5.0
Imidacloprid Iprodione 78 5.0

The most frequent pesticide combinations contain pairs of the top 10 pesticides listed in Table 4-12,
in most cases combinations of two fungicides; the most frequent combination (cyprodinil/fludioxonil)
is commercially available as combi product.

Figure 4-11 gives a ranking of pesticides which were found in combination with other pesticides.
Only those compounds with at least 30 multiple residue samples are listed (top 37 substances ranked
in Table 4-11). In the 1,548 samples with at least 2 multiple residues flufenoxuron was detected in 51
samples. The average number of multiple residues with flufenoxuron was 9.4. The larger this average
number the higher is the probability of a certain pesticide to be found in multiple residue samples.
Pesticides with a high tendency for multiple residues are therefore flufenoxuron, procymidone,
propargite and indoxacarb. In other words, the substances listed on top of the chart are more often
found in combination with other pesticides than the pesticides at the lower end of the chart.

124



~ efsam

Lirvgen fonad Sabery Authanr,

2009 EU Report on Pesticide Residues

Flufenoxuron (51)
Procymidone (39)
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Kresoxim-methyl (39)
Methoxyfenozide (177)
Triadimefon (sum) (148)
Bifenthrin (85)
Pyraclostrobin (78)
Pyrimethanil (246)
Chlorpyrifos-methyl (95)
Metalaxyl (sum) (119)
Tebuconazole (137)
Quinoxyfen (168)
Carbendazim and benomyl (34)
Boscalid (345)
Spiroxamine (141)
Spinosad (sum) (102)
Dimethomorph (172)
Fludioxonil (365)
Penconazole (181)
Tetraconazole (66)
Myclobutanil (339)
Iprovalicarb (52)
Trifloxystrobin (303)
Cyprodinil (509)
Chlorpyrifos (223)
Imidacloprid (265)
Zoxamide (30)

Iprodione (322)
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Famoxadone (57)
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Azoxystrobin (242)
Metalaxyl (35)

average number of multiple residues
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Figure 4-11: EU+NCP - Average number of multiple residues by compounds in table grapes (unprocessed) 2009

(in brackets: the number of samples).

The next figure gives more details regarding the frequency distribution of multiple residue categories
for each compound. The so-called box plot diagram shows the minimum value, the 25%-quartile (left
edge of the box), the median (vertical line within the box) and the 75%-quartile (right edge of the
box). Dots (“697) and cross-marks (“1>) show very high values of multiple residues. In the figure only
compounds with at least 30 multiple residue samples are depicted.
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Figure 4-12: EU+NCP - Box plots for the number of multiple residues by compounds in table grapes
(unprocessed) 2009.

The figures above show that the highest average level of multiple residues in table grapes was found
for flufenoxuron, procymidone, propargite and indoxacarb.

When assessing multiple residues in food, not only the total number of different pesticides is of
relevance, but also the concentration of the individual pesticides found on the samples need to be
taken into account. In Figure 4-13 EFSA presents the measured residue concentrations for the most
frequent pesticides on table grapes containing multiple residues, compared with the MRL for the
pertinent pesticide. Results for which the % MRL was above 100% are not depicted. The box plot
diagram presents the 25%-quartile (lower edge of the box), the median (line within the box) and the
75%-quartile (upper edge of the box) of the residue concentration, expressed in percent of the MRL.
The whiskers (lines with margin) represent the 5th and 95th percentiles. Individual extreme values are
presented as dots. From this presentation it becomes evident, that all median residue concentrations
for these substances except one are below 10% of the MRL, the 75%-quartiles for all but four cases
lie below 15% of the MRL.

As a next step of the analysis of multiple residues in table grapes, EFSA focussed on samples with
MRL exceedances: in 3.4% of the table grape samples the MRL was exceeded (91 samples). In 0.2%
of the cases (5 samples) multiple MRL exceedances were observed. The multiple MRL exceedances
refer to the following pesticides: carbaryl, imidacloprid, folpet oxydemeton-methyl,
carbendazim/benomyl, imazalil and chlorpyrifos.

Thus, these data show that in most cases where multiple residues are found on table grapes, the
measured residues occur in concentrations well below the MRL. However, individual samples
contained residues in concentrations close to or even above the MRL (please note that for reasons of
readability of the results not all extreme values for carbendazim, chlorpyrifos, chlorpyrifos-methyl
and penconazole exceeding 100% of the MRL could not be presented).
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Figure 4-13: EU+NCP - Box plots for the multiple residues in table grapes (unprocessed) 2009, expressed in
percent of the MRL

Even if the individual MRLs for pesticides are not exceeded, a food item may be of concern if the
occurrence of the individual substances causes the same toxicological effect in humans and if the
cumulated concentration exceeds the threshold concentration, taking into account the different
toxicological potencies of the individual substances. Thus, if compounds belonging to a group of
chemicals which have a common mode/mechanism of action are present, a cumulative exposure
assessment should be performed. EFSA is currently assessing which pesticides should be considered
as common assessment groups with regard to cumulative exposure. In addition, a methodology is
developed which will give guidance on the calculation of the cumulative exposure. Since the final
grouping of chemicals in common assessment groups is not yet agreed, detailed analysis of the results
is not possible at this stage.

The case study on table grapes demonstrates that the issue of multiple residues is very complex and
requires detailed analysis. An important element for the assessment of multiple residues will be the
assessment of the cumulative consumer exposure which will be performed as soon as the
methodology is available.

4.6.5. Food of animal origin

In total, 3,869 samples of animal origin were analysed, covering meat, fat and liver of bovine, swine,
poultry, sheep, goat and horses, milk and milk products, eggs and honey. The majority of the samples
were free of detectable residues (99.7% of samples were reported below the LOQ).
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In total, 34 different pesticides were found in animal products; the most frequently found pesticides
were DDT and hexachlorobenzene which were detected in 16.5 and 10.9% of the samples analysed
for these substances, respectively.

Although both substances have been banned in Europe for more than 30 years’™ and are no longer
used in most third countries, residues are still found in the environment and in the food chain because
these substances are very persistent and have a tendency to accumulate in food, in particular in fat
tissue.

DDT was found in chicken eggs at levels up to 0.55 mg/kg (positive in 87 of 397 samples, MRL 0.05
mg/kg) and in sheep meat/fat at levels up to 0.43 mg/kg (positive in 42 of 88 samples, MRL 1 mg/kg).
The highest values of hexachlorobenzene were analysed in bovine, goat and sheep meat/fat (up to
0.08 mg/kg, MRL 0.2 mg/kg).

Surveillance sampling results for food of animal origin per reporting country are listed in Appendix
11, Table D.

The existing MRLs for these persistent environmental pollutants like DDT, hexachlorobenzene, and
also for other substances which were less frequently found in animal commodities (e.g. lindane,
endosulfane, aldrin, dieldrin, heptachlor, hexachlorocyclohexane) are based on residue levels found in
the past in monitoring samples. These values should be regularly revised in view of the possibility of
lowering the MRLs, taking into account the declining concentrations found in the more recent
monitoring programmes. EFSA therefore tried to perform an analysis of whether the current findings
would allow amending the MRLs. However, EFSA found that some reporting countries did not report
the results in compliance with the MRL regulation which requires that the results measured in meat
should be expressed on fat basis. Because of the difficulties to compare the reported results, EFSA
could not derive sound conclusions and recommendations. In order to improve the situation, however,
EFSA recommends giving clear guidance to reporting countries on how to report the results for food
of animal origin for pesticide residues which are labelled as fat soluble in the pesticide legislation and
giving practical examples of how the provisions explained in the footnotes of Regulation (EC) No
178/2006 and Regulation (EU) No 600/2010"% are to be applied in practice.

4.6.6. Reasons for MRL exceedances

In 2009, 2,035 samples (including enforcement samples) were found to exceed national or EU MRLs.
Due to the limited number of reported explanations, the samples are not considered to be
representative for all MRL exceedances reported in 2009. Member States hardly ever do follow-up
investigations at farm level after MRL violations and thus, it is not possible to establish the reasons
for MRL exceedances. As a result, general conclusions on the reasons for MRL exceedances cannot
be provided and possible risk management options cannot be formulated. It is therefore recommended
that national authorities improve the reporting of this information. This may require improvement of
the collaboration with national authorities involved in pesticide use and control and in the traceability
of samples.

In the summaries of some reporting countries the following reasons for MRL-exceedances were
mentioned:

— Products from third countries — illegal use in Europe

" Directive 78/117/EEC

72 Commission Regulation (EU) No 600/2010 of 8 July 2010 amending Annex | to Regulation (EC) No 396/2005 of the
European Parliament and of the Council as regards additions and modification of the examples of related varieties or other
products to which the same MRL applies. OJ L 174, 09.07.2010, p. 18-39.
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— lllegal use of non-authorised plant protection products
— Use of authorised plant protection products in non-authorised commodities

~ Incorrect timing of the pesticide applications (the minimum waiting period between the
application of the pesticide and the harvest was not respected)

~ Incorrect dosing of the pesticides

— Recent changes in a great number of agricultural practices due to the withdrawal of many
substances that have been used for many years

— Environnemental contamination (e.g. DDT)

— Change of EU MRLs
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SUMMARY CHAPTER 4

97.4% of the analysed surveillance samples (national and EU-coordinated multiannual programme)
were below or at the legal MRLs. In 2.6% of the samples, the legal limits were exceeded for one or
more pesticides. The overall reported MRL exceedance rate (2.6%) is lower than in the previous year
where 3.5% of the samples were found to exceed the MRL. EFSA concludes that the reduction of the
overall MRL exceedance rate is probably the consequence of several factors. The impact of each
individual factor on the observed overall exceedance rate cannot be exactly quantified.

MRLs were more often exceeded for samples from third countries (6.9% of the surveillance samples)
than for samples from the EU and EFTA countries (1.5% of the surveillance samples). For food
originating from Bolivia (75%), Guyana (33.3%), Thailand (30.7%), Uganda (23.7%), Jamaica (20%),
Japan (20%), India (18%), Malaysia (16.7%), Kenya (16.5%), Vietnam (14.5%), Cuba (13.3%) and
Jordan (13.2%) the highest MRL exceedance rates were observed, but due to low sample numbers the
results are affected by a high statistical uncertainty for some of the mentioned countries. For the
countries of the EEA area the highest percentage of samples exceeding the MRLs were identified for
products originating from Cyprus, Portugal, Belgium and Lithuania.

Most of the MRL-exceedances in surveillance samples were found in processed vegetables (4.8%),
followed by unprocessed other plant products, with 4.4% of samples exceeding the MRL. In baby
food and animal products the lowest MRL exceedance rates were observed (0.8% and 0.3%,
respectively). For enforcement samples, the MRL exceedance rate was generally higher (maximum
for unprocessed vegetables: 24.0%).

The pesticide/crop combinations which most frequently exceeded the MRLs were found for ethephon
in figs, tetramethrin in wild fungi, dithiocarbamates in passion fruit, nicotine in wild fungi and
amitraz on pears.

In total, residues of 338 distinct pesticides were found in measurable quantities in vegetables, 319 in
fruit and nuts, while in cereals residues of 93 different pesticides were observed.

Overall, 1,888 samples of baby food/infant formulae were analysed. Residues above the reporting
level were found in 110 samples, while the MRL was exceeded in 15 samples (0.8%). It was noted
that the analytical methods used to analyse baby food were often not sensitive enough to quantify
residues at the legal limits.

Data on organic food were provided by 26 reporting countries. For fruit and nuts, a lower rate of MRL
exceedances (0.4%) was found in comparison to conventionally grown fruit and nuts (2.7%), for
vegetables the exceedances of the surveillance samples were 0.5% and 3.4% respectively. The
following substances were found in organic samples, even if the use was not allowed in these
commodities: chlormequat, dithiocarbamates, fenbutatin oxide, MCPA and MCPB, mepiquat,
methabenzthiazuron and propamocarb.

A total of 9,015 surveillance samples of processed products were analysed. Residues above the MRL
were found in 119 samples (1.3%). It is not reported which processing factors were applied to derive
the MRL for processed commaodities.

The majority of food of animal origin was free of detectable residues (99.7% of samples were
reported below the LOQ). In total, 34 different pesticides were found in animal products; the most
frequently found pesticides were DDT and hexachlorobenzene which were detected in 16.5 and
10.9% of the samples analysed for these pesticides, respectively. DDT was found in chicken eggs at
levels up to 0.55 mg/kg and in sheep meat/fat at levels up to 0.43 mg/kg.
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In 2009, multiple residues of two or more pesticides were found in 25.1% of the analysed surveillance
samples. The highest frequency of multiple residues was found in vine leaves (grape leaves), but due
to the low number of samples the significance of the result is limited. Important commodities with
high frequencies of multiple residues were citrus fruit (56.6%), table and wine grapes (55.5%) and
strawberries (53.8%). 299 unprocessed surveillance samples were found to exceed two or more EU
MRLs. The highest number of multiple MRL exceedances in one sample was 10.

For a detailed special case study, table grapes were selected. The total number of surveillance samples
for unprocessed table grapes was 2,664. 24.3% (646) of these had no residues, and 17.6% (470) had
one pesticide residue. Consequently, more than half of these samples (1,548 — 58.1%) had multiple
residues. There is a weak positive, but highly significant correlation of 0.24 between the scope of the
analytical methods used to analyse the samples and the number of multiple residues found. The
conclusion is that the level of the scope has some influence but is not a driving factor of high
importance. The highest percentage of samples with multiple residues was observed for samples
originated from Chile, India, Turkey, Germany and Spain. The most frequently found pesticides in
multiple residue samples were fenhexamid, cyprodinil, fludioxonil, boscalid and myclobutanil. The
most frequently found combinations are combinations of cyprodinil, fludioxonil, fenhexamid,
trifloxystrobin, boscalid and imidacloprid. All but one median residue concentrations for pesticides
found in table grapes as multiple residues were below 10% of the MRL. 3.4% of the table grape
samples exceeded the MRL for one or more pesticides. In 0.2% of the samples multiple MRL
exceedances were detected.

Due to the limited number of reported explanations regarding the reasons for MRL exceedances a
general conclusion is not possible.

Recommendations

Adequate analytical methods with a sufficient sensitivity need to be developed for baby food. The
European Reference Laboratories should work together with the national laboratories to guarantee an
adequate analysis.

Some data analyses were hampered because relevant information was not reported by the reporting
countries. Therefore it is recommended to make efforts, in particular when reporting the following
information:

- the possible reasons for MRL exceedances and
- production method for samples analysed (e.g. conventional or organic produced food)

Member States are encouraged to investigate possible follow-up investigations at farm level for
samples where exceedances were established. This would help to understand better the reasons for
MRL exceedances and strategies for reducing the number of MRL breaches.

EFSA also recommends collecting and publishing processing factors which can be used for
enforcement of the legal values in processed commaodities.

EFSA recommends to give clear guidance to reporting countries how to report the results for food of
animal origin for pesticide residues which are labelled as fat soluble in the pesticide legislation and to
give practical examples how the provisions explained in the footnotes of Regulation (EC) No
178/2006 and Regulation (EU) No 600/2010 are to be applied in practice.
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5. Dietary exposure and dietary risk assessment

Exposure is basically a function of the amount of consumed food and the concentration of the
chemical (e.g. pesticide residue concentration) and can be expressed by the following equation:

2.(residue concentration x food consumption)
Dietary exposure = body weight

WHO provides the following definition: “Dietary exposure assessments combine food consumption
data with data on the concentration of chemicals in food. The resulting dietary exposure estimate is
then compared with the relevant toxicological or nutritional reference value for the food chemical of
concern. Assessments may be undertaken for acute (short-term) or chronic (long-term) exposures,
where acute exposure covers a period of 24 h (reference) and long-term exposure covers average daily
exposure over the entire lifetime.” (WHO, 2009).

In the chronic (long-term) and acute (short-term) risk assessment, the estimated dietary exposure is
compared to the relevant toxicological reference values, i.e. the acceptable daily intake (ADI) and the
Acute Reference Dose (ARfD), respectively (see “Background information - Glossary” in Section 1).

The consumer is considered not to be at risk if the estimated dietary intake of a pesticide residue does
not exceed the ADI or the ARfD. The ADI and ARfD are derived following a full hazard
characterization” of a compound, including appropriate safety factors/uncertainty factors.

In the context of this Annual Report, EFSA estimated the dietary exposure of the European population
to actual pesticide residues measured in food samples and assessed whether the exposure was likely
to pose a consumer health risk. The residue data used to calculate the exposure levels were mainly
derived from the 2009 EU coordinated monitoring programme. As the 2009 EU coordinated
programme only covered 10 food commodities, residue data for additional food commodities relevant
for the chronic exposure assessment were retrieved from the national control programmes
(surveillance samples).

Before 2009, residue data were provided by the participating countries in aggregated format; therefore
the dietary exposure assessment was affected by high levels of uncertainty. In the framework of this
monitoring report the results of the control activities were for the first time submitted on a single
determination level by all reporting countries. This was done using a new data model called Standard
Sample Description (SSD), the details of which can be found in the published Guidance Document
(EFSA, 2010). The SSD model allows for the harmonised description of data on analytical
measurements in food by providing a list of standardised data fields (items describing characteristics
of samples or analytical results such as country of origin, product, analytical method, limit of
detection, result, etc.), controlled terminologies and data validation rules. By using the SSD to report
the results of the monitoring data, uncertainties could be reduced compared to the risk assessments
performed in previous years.

Regulation (EC) No. 396/2005 also requires that other relevant data sources, such as the report
submitted under Directive 96/23/EC™, should be taken into account for risk assessment. EFSA
recently published the report of 2009 on the results from the monitoring of veterinary medicinal

™ Council Directive 91/414/EEC of 15 July 1991 concerning the placing of plant protection products on the market. Official
Journal L 230, 19.08.1991, p. 1. Replaced by Regulation (EC) No 1107/2009 of the European Parliament and of the
Council of 21 October 2009 concerning the placing of plant protection products on the market and repealing Council
Directives 79/117/EEC and 91/414/EEC. Official Journal L 309, 24,11,2009, p. 1- starting from 14 June 2011.

™ Council Directive 96/23/EC of 29 April 1996 on measure to monitor certain substances and residues thereof in live
animals and animal products and repealing Directives 85/358/EEC and 86/469/EEC and Decisions 89/187/EEC and
91/664/EEC. OJ L 125, 23.5.1996, p. 10.
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product residues and other substances in live animals animal products” (EFSA, 2011a). Some of the
substances covered by this technical report (e.g. certain carbamates, pyrethroids and
organophosphorous compounds) are substances that may also be used as plant protection products.
Residues in food of animal origin, arising from veterinary uses, are therefore an additional source for
consumer exposure. Data submitted by Member States under Directive 96/23/EC for products of
animal origin could, however, not be considered in the present report, as in most cases only the
numbers of samples exceeding or not exceeding the legal limits were reported but not the actual
concentrations of residues measured in the samples. In addition, the data are generated from targeted
sampling strategies and therefore are not representative of all products of animal origin available on
the EU market. It would be desirable that the results for residues of veterinary medicinal products in
animal products are reported in a less aggregated way to retrieve the necessary information needed to
perform the exposure assessment as required in Regulation (EC) No 396/2005.

Currently no agreed international or European methodology for estimating the actual chronic and
acute exposure to pesticide residues measured in monitoring programmes is available. For this task
probabilistic models would be the best approach to estimate the exposure of the consumers. EFSA is
currently working on the development of such models (EFSA Mandate M-2008-1020)"®. Pending the
finalisation of this work and the availability of agreed models, EFSA decided to adapt the risk
assessment methodology developed for the pre-regulatory risk assessment (EFSA, 2007). The model
implements the principle of the WHO methodologies for short-term and long-term risk assessment.
The assumptions and considerations made for the development of the new risk assessment
methodology are outlined in the next sections.

EFSA did not perform a Cumulative Risk Assessment since the European methodology for the
assessment of the combined effect of mixtures of pesticides in food is also not yet available.

5.1. Model assumptions for the short-term exposure assessment

For the calculation of the short-term intake, EFSA calculated the International Estimation of Short
Term Intake (IESTI) as described by JMPR (FAO 2009). The calculation methodology implements
the coincidence of the following events:

» A consumer who eats a large portion size of the food item under consideration (normally
97.5™ percentile of the daily food consumption reported in food surveys, considering only
persons who have consumed the pertinent food item during the reference period) consumes a
food item belonging to the lot which contains the highest residue measured (HRM) in the
EU coordinated programme 20009.

= The HRM is multiplied by a factor (variability factor) which accommodates for potential
inhomogeneous residue distribution among the individual units in the same lot. The
variability factors depend on the unit size of the food item: for food commodities with a unit
weight between 25 and 250 g, a factor of 7 is applied’’ (e.g. aubergines, bananas and
peppers). The underlying assumption is that the consumer may pick out a highly contaminated
unit which contains a residue that is seven-fold higher than that in the composite which was
analysed in a monitoring programme. For food commodities with a unit weight of more than
250 g (e.g. cauliflower), a variability factor of 5 is applied. No variability factor is used for
commodities with unit weights less than 25 g (e.g. peas without pods and wheat).

It should be stressed that the co-occurrence of the above events (i.e. large portion size, highest residue
measured and inhomogeneous residue distribution) is extremely unlikely. In case the estimated

7 Document available at: http://www.efsa.europa.eu/en/efsajournal/pub/1559.htm

7® Document available at http://www.efsa.europa.eu/en/request/requests.htm

7 At present, the choice of the variability factor to be used for the acute risk assessment at European level is under
discussion. At international level, a different factor can be applied. There, a variability factor of 3 is used for all
commodities with unit weight greater than 25 g.
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consumer exposure based on these very conservative assumptions leads to an exceedance of the
toxicological reference values, the degree of exceedance (expressed in percent of the ARfD) and the
probability of such an event occurring have to be considered. Therefore, not only the degree of
exceedance of the ARfD but also the frequency of samples found to exceed the threshold is of
relevance.

The short-term assessment is carried out separately for each pesticide/crop combination as it is
considered unlikely that a consumer will eat two or more different commodities in large portions
within a short period of time and that all of these commodities contain residues of the same pesticide
at the highest level observed during the reporting year. In the framework of this report, the short-term
exposure was performed for nine food commodities included in the 2009 EU coordinated programme
(i.e. aubergines, bananas, butter, cauliflower, eggs, peas without pods, peppers, table grapes and
wheat).

In orange juice only few pesticides were measured in concentrations above the LOQ. However, since
for orange juice specific consumption data are available for only few Member States, EFSA
calculated how much of the orange juice containing the highest residue concentration (i.e. the
“threshold consumption™) reported can be consumed without posing a consumer health risk. Details
on the orange juice results are reported at the end of this section.

Since all active substances for which residues in butter were quantified are fat soluble, the results for
butter were recalculated to milk, assuming a fat content of 4%.

The acute consumer health risk is calculated using the following input parameters:

s The highest residues measured (HRM) identified for each pesticide/crop combination with
findings above the limit of quantification (LOQ) reported by EFTA countries and Member
States (see section 5.1.1).

e Processing/peeling factor - only in case a refined calculation was considered necessary - for
those crops that normally are not consumed raw/whole (e.g. aubergines, banana, cauliflower
and wheat).

= Large portion food consumption data retrieved from the EFSA PRIMo (EFSA, 2007)

» Unit weight for the individual food commodities (retrieved from the EFSA PRIMo, EFSA,
2007)

s Acute Reference Dose values (see section 5.1.2)

In Figure 5-1, the approach used in assessing the acute risk is represented.

78 The peeling /processing factors were selected from the database available at http://www.bfr.bund.de/cd/579 (BfR
compilation of 2009-07-01), developed by the Federal Institute for Risk Assessment (BfR), which includes a collection of
processing factors from annually published reports and evaluations by the FAO/WHO Joint Meeting on Pesticide Residues
(JMPR), from draft assessment reports (DAR) prepared in the European Pesticide Risk Assessment Peer Review
Programme (PRAPeR) and from residue data which were submitted within the framework of national authorisation
procedures. Additional data concerning pulp/peel distribution were provided for BfR by retailers and were collected within
the framework of national food monitoring programmes. The peeling factor for cholrpyrifos/banana was retrieved from the
supporting documents used by EFSA to prepare reasoned opinions on MRL application.
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