Van:

Aan:

Onderwerp: Voorzet oplegger voor COM / Bijenguidance
Datum: donderdag 9 juni 2016 00:58:00

Bijlagen: Comments from the Netherfands GD Bees.docx

Hoi I

Bij deze de beloofde voorzet voor de oplegger. Kijk maar even wat je ervan vindt.
13 sprak-nog hierover en hij is van mening dat we de Commissie dringend moeten

voorhouden om toch een impact assessment uit te voeren.

Het Ctgb gaat op een later moment van deze GD last krijgen, op dezelfde manier als dat mbt de
GD protected crops is gebeurd. Ik heb deze aanbeveling nog niet in de oplegger opgenomen, ik
probeer je morgen hierover nog te spreken.

Groet, tot morgen,-



-
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Comments from the Netherlands on the time-frame for the use of EFSA Guidance
Document on the Risk Assessment of Plant Protection Products on Bees (Apis mellifera,
Bombus spp. and solitary bees). Point B.04 on the Agenda of SCoPAFF, May 18 — 19

%, 2016.
K

3’&9 Netherlands truly welcome the proposal for the time-frame that was prepared by the

Cofﬁ:mssnon to implement the EFSA guidance document on the risk assessment for bees. On a
numb& of occasions we stressed the importance of this guidance to be finalised and have it
avallableefgr use,

t’%' same tﬁcee though we would like to express our deep concerns about the feasibility of this
g‘ﬁu gpce. Requmments should be imposed that are scientifically sound, up-to-date and
feas’lblé‘.lndustry s‘hguld be able to meet these requirements. If this fails, a regular risk
assessmaa(, procedu?eaywll m;t be possible.

We Ilsted a auTaber of |ssﬁ°é§ ﬂaghllustrates our concerns in the attached appendix, together
with an overwé\g ﬁf,general c%s;nnaeﬁt,s

a- f %
Apart from the techfupéi oints tha't’cyé%‘kglﬁd here, we would urge upon the Commission to
as soon as possible pf@yfq;e EFSA wit a‘cp'f’andgte to review the tigger values on the basis of
the BEEHAVE model. In%nngay rewseds;ﬁgg@ lues should be available before the

implementation date of the @yi‘@arﬁse (01 F‘e@r@%(%

K
.
’o

Implementation of the guidance w;ﬁ‘la;?ng to ||grff'gran?gﬁ§olved topics and many points that
need clarification. We emphasize fite, I n:;pbgtance df»,g&y “hese issues by a harmonised
approach, not allowing MS to find na ?T?énélways of s&iﬂb\p& at is why we propose the
Commission to look into the possmllltles"éf ﬂzs’fajlng an meﬁ’@‘bup that jointly works on an
existing zonal dossier. By jointly prepanng"itl d&sner (a T?efhg%fdg a fungicide and / or an
insecticide) valuable experience is gained théhy\lm,yﬁgtlvate r‘l*sg a§§e§sors to make full use of
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Van:

Aan:

Cc:

Onderwerp: RE: mei_2016_ctgb_comments_on_com_implementation_
Datum: woensdag 8 juni 2016 09:01:33

Bijlagen: mei 2016 ctgb comments on com implementation NVWA.docx

Hoi [

Nog een paar aanvullingen. Ik miste nog de impact voor het effectief middelenpakket en de
onduidelijkheid over de data van ingang. Wellicht had ik niet de laatste versie en staat het in jouw
versie anders.

Succes verder.

Met vriendelijke groet,

Nederlandse Voedsel- en Warenautoriteit

Divisie L en Natuur
tel:
e-mail:

Beste harde werkers,

Enkele kleine revisies van mij.
Als dit verwerkt is, lijkt het mij een prima commentaarstem dat ik graag richting COM doorgeef (en
ook de collega's ' to consider' )

Dank voor jullie werk alvast,
Groet,






June 2016

NL comments on the proposal for implementation of the EFSA 2013 {revision 2014) Guidance
a”»% document for RA of bees and the proposal for revision of the Uniform Principles:

‘b

2
z('

Genefkg)l points
’f
E] Thé’é!.lmform Principles contain at several places first-tier trigger values for effect assessments
PYR (-X-3 agaquatlc organisms, birds and also bees). Most of these were already part of the Uniform
Cg:'% Principlesiof 1994. However, the EFSA protection goal opinion indicated that the specific
9:;’ sprotection gbal of arisk assessment is linked to a ‘reference tier’ (which is a higher tier) and that
oj,&y,er tiers havé;(go beoaallbrated against this reference tier (see Figure 7 of protection goal
o'p;n'?’en) So, Iowe?éyers Ftpy need to be changed in regulatory practice to keep pace with
saer‘i’hf?@evelopmeﬁts 39,@fore it is not advisable to describe lower-tier trigger values (like
the acxﬁhoml toxicity E?B, rﬁgéq; of of 0.2) in the Uniform Principles. Instead these principles
should be”“fg'ﬁbd to the sp%gﬁ’é (g?gtegtlon goals. This will also give more flexibility in case the
first-tier trlggégs q;g revised. % %, <‘4 op
a- q':) s °’°

0 The GD does not con;am an adequa '1-'|§r éﬂproach' as almost all substances fail the first
Tier even for honeybeésdﬁlysrean be re‘ﬁg_lFe i tﬁg chronic oral trigger is revised before
implementation. See ﬁ:rtﬁer%;;ﬂqgatlon lﬁ;&z;fﬁgjfk& 1

Qr 4’@ o o o :,

O The important refinement optldn,éﬁjéip -field a?'ig ﬁej&:;estg for honeybees will become
unavailable if the GD is strictly followed} W,e propofe, gev;s%y\ese protocols and to deal with
the existing tests in a harmonised (anﬁ’qp@s;@u experwgf'Méz;ber States) way in the interim
period. See further explanation in commenf A;g:’ ~'¢-

* o
o

[0 We note that many of the topics listed in Anneicg ‘i\eed more we\r,/l?@?we they can be

implemented. The intended implementation date’i%ﬁébruary 2013:9’ fits it |§§ambltlous and high
priority should be given to this work, especially if thesg,oéaglcs are to Be ﬁsse?.sed among
Member States in a harmonised way. We recommend f?ﬂ,t an expert woﬂgng group is set up
a.s.a.p. where scientists, but also risk assessors, work on thﬁg ions of the gyldance document
that need further development. See further explanation in corﬁméq;s B2-6).

o, %. L
O%o <,

[ For some of the topics in Annex B (e.g. HPG, homing flight) we senodkiy"doubt that a °§5§)rkable

risk assessment will be available per February 2018. %5 o, %&a

O
O A timeline should be given for the topics listed in Annex C. To just state that Eﬁg"s% re ‘not to%@

used’ (ever?) is not acceptable to us. Especially the development of a protection’go3! relevant ’3}3’

for other bees than the honeybee is highly important and we recommend that work on this is 4966
()
started as soon as possible. See further explanation in comment C.4. %%

1 EFSA, 2010. Scientific Opinion on the development of specific protection goal options for environmental risk
assessment of pesticides, in particular in relation to the revision of the Guidance Documents on Aquatic and
Terrestrial Ecotoxicology (SANCO/3268/2001 and SANCO/10329/2002). EFSA Journal 2010 8(10): 1821, 55 pPpP.



O It should be acknowledged in the document that the guidelines/test protocols mentioned are
the ones currently available and that, once new harmonised guidelines become available, these
should be used instead (e.g. guidelines for testing acute toxicity to bumblebees are currently
being ring-tested, and, once adopted, should be used instead of OECD 213/214).

?Q For us the time-frame as mentioned in the Commission Notice, page 2, under 1 is not clear.
There it is mentioned that for plant protection products submitted after 15 October 2016 part
ﬂLe chapters of the Guidance as listed in Part A should be used. Whereas in Part A of the Annex

of £ ﬁig Commission Notice mentions the date of 31 January/October 2017.
2,

f. °¢0
946 4,9
Reg%;ﬁag Annex A2

O
oo, C?o

1) ATrpdst all substar{dﬁg,s (mcbldlng herbicides and fungicides) fail the first Tier risk assessment.
Which \hﬂ have an eﬁogmgm impact on the availability of PPP for growers. Thus, the Tiered
approac‘lﬁb&;he GDis n%t,adgﬁq%te A Tiered approach should filter out part of the substances
so that onfy Ft;se substant?eg @?ﬂhlcb an actual risk is expected go to the higher Tier. The
problem is caﬂs;ﬂcpy the trlggs'r fo fhg ehronic oral risk assessment, which is so low that even
when substance?csﬁogv no effectoﬁtfrmfgg&g;, they do not usually pass the honeybee chronic
oral assessment. Né’vg information s?fbmﬁ?atﬂ;,e chronic oral trigger is set too conservatively.
The trigger is based on’a_Efﬁggtu;.:ptlon 13 B‘a;f?g(cﬁ;pd mortality which is debatable and being
tested in the Netherlands%t fbls‘momentg’aﬁ&ﬁdel calculations with an unsuitable
model®. We ask the Commlsslgn‘ito p;ov:de EF&PZ’aggfb é”mandate to revise this trigger as soon as
possible, so that the revised trlggp?gg EVﬁllab|e &go’rg ﬁ’gﬁle;nentatlon (i.e. before 01 February

‘ 2017). o, °6 . o o 9

2) If the protocols for higher tier testing bjjhe%p are st?fe;l'?&f&gwed very few to none of the
current field and semi-field tests for hon&%begﬁylll be acce‘ptnﬁlg for use in risk assessment. In
addition, the protocols are so demanding trﬁ;)ﬂle?qgs as oFVg?‘g&means to address this in
such a way that honeybee field and seml-ﬁeld?eg,ﬁﬁ\ﬁould be fgaglﬁlg%pls means that this
refinement option, which is currently very often mpa’ﬂy‘\/’lll become’"grihvattgble Two other
refinement options are given: risk mitigation and exp’bs&rg refi nement?y e. fesidue
measurements in nectar and pollen). However, risk mitigafion cannot redyce all risks and there
is as yet little experience with exposure refinement, maklnﬁgﬁausefulness o,@/thns refinement
option uncertain. We recommend that the protocols are revns%gf’ fsosoon as po@@ble taking into
account the new information on background mortality (see A.1) QQJ'Makmg use 6£all expertise
available in the field. In the meantime, we propose that the usefuln%gs%f currently available
semi-field and field tests for the risk assessment is assessed by expert r(s,yqag.sessors Tc? énsure

that this is done in a harmonised way, we propose that a working group o?m%assessors i’9 rem
Member States assesses three pilot dossiers (one insecticide, one herbicide 3?5? Qne funglcndé%.
Agreements made in this working group will have to be laid down in such a waytba decisions '2‘%;,
based on those agreements are legally sound. (3@6 s

2 governmental project BO-20-002-011

3 EFSA, 2015. Statement on the suitability of the BEEHAVE model for its potential use in a regulatory context and
for the risk assessment of multiple stressors in honeybees at the landscape level. EFSA Journal 2015;13(6):4125, 91
pp. doi:10.2903/j.efsa.2015.4125



3) Currently the FOCUS run-off scenario is not in use. The Commission is asked to ensure that the
environmental Fate sections come to a harmonised agreement on inputs and formats for
outputs before Feb 2017.

%6’
“%
JBegardmg Annex B:
% 1) Some of the topics in Annex B are indeed risk assessments that can be implemented per
“oz February 2018, in accordance with the title of the Annex, while others seem more like action
pounts for the expert working group that we recommend above (e.g. ‘reconsideration of safety
factprs and ‘a revision of the GD’ are hardly things to address in a specific active substance or
2 prodt@dosmer) It is recommended that there is a clear separation between these two types of
‘9445. goals in ?hg Annex.
e are not eanvmced that a fully-validated and reliable method/model for estimating
oa?.’eymulatlve t°dwatyﬁnll be possible by Jan 2018, particularly considering that up to this time
'tzﬁlsfqptlonal semgn oT'dgle chronic toxicity test has rarely been implemented. Since honeydew
is ngtgrﬂ:gjded in the”i;umgribiZOM) version of the Guidance, it is unclear what to do if a
screenfﬁ%ﬁgp does not"‘baﬁ%%uld the next step be risk mitigation? Is there some refinement?
If refi nem@t;,tﬁgr mltlgatloﬁ’s ate c“|533,ss11\)le/the next step, this would presumably also have to be
placed here lmérf%ex B. V %03, % 5,

3) Considering the p;dhlems with mbj aloEigs for appropriate honey and bumble bee field tests
according to Apper?dg(’a of ;he EFS B' lfqpéyls unlikely that adequate solitary bee (semi) field
methodologies (accord\p 4;0 ndn?ﬂl%ff’begvallable by January 2018.

4) Sublethal effects — consi e;nﬁg dlfﬁcﬁﬁgﬁ%;‘fgﬁhg sublethal effects to colony-level effects
this point seems very open. 'G}he; than HPG d;léf% lﬁgga'sublethal effect assessment in the
current (2014) version of the Gﬁlfﬂ),gé’dn addlt(fbg, %fo; HPG, January 2018 seems
optimistic considering the need forgtauaﬁ;d tests 3 %\éfﬁ;t@g risk assessment schemes
considering the protection goal and e?fg,&af«t]'le subl&ga’ihg#gct(s) on bee populations.

5) Effects on homing flight — this is not yet ﬁg;f@fﬂ;e RA sc?femm@the (2014) Guidance, so it
seems optimistic that it will be available as‘af ?@ 2018 _@e’

6) Development of landscape modelling — this reﬁr)ghkeﬁt is quxtga%géu&ger Member State. It is
likely that some Member States (like the NL) will Bg,f'égter at devéfbglﬁg fhl; than others. It is
possible that a model from the NL could be used as a‘b?ég for other M§s bt this would require
a large amount of time to develop. In the meantime, it ﬁuﬁh; be good tc?ﬁtpecrfy when
extrapolation might be possible. % %,
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Regarding Annex C: %, % 2,
1) Is the intention of the lines ‘chronic oral toxicity test with bumble bégs?‘,olltary beesband ‘larval
toxicity test with bumble bees/solitary bees’ that no such tests need to‘@é’gerformed dz,that
the chronic oral and larval risk assessment to bumble bees and solitary bées ¢ dges not neea%o be
done? The 2014 Guidance already refers to the honeybee tests for these enépongs so if the %

former is meant, it is unclear why this needs to be listed. If the latter is meant, ?Ste%e rephrasee@'ik;;’
2) No accumulative risk assessment for bumble or solitary bees exists in the 2014 Guidance, so it "4@66

seems odd to list it here. N
3) Listing field tests with bumble bees here seems odd, since in Annex A it already says that

combined field to laboratory tests should be used. Does this mean that no field tests would ever

be used for bumble bees (but would be used for honey and/or solitary bees if a methodology

that meets Appendix O would ever be made)?

%



4) Regarding the protection goals for bumblebees and solitary bees, it is surprising that the
roadmap states that a final definition of these is not to be used. Or do we misunderstand this
and is the intention to revise the protection goals currently included in the GD? The overall level

- of protection is given by combination of the specific protection goal for the effects on bees and
9"»@ ) the exposure assessment goal (as described at end of p. 12 of the EFSA bee guidance). This
ﬂ% guidance document proposed as the exposure assessment goal for the solitary bees the
°’4‘-0 populations of solitary bees living at the edges of treated fields and indicated that this is a quite
°“o,,)conservative exposure assessment goal because only a small proportion of all solitary bees will
‘ﬁve at the edges of treated fields (see p. 61). E.g. the least conservative option for this exposure
assassment goal could be all populations of solitary bees in a Member State; an intermediate
2 optlorfﬁould be all populations of solitary bees in areas with high use intensity of the pesticide.
q’:‘f’o Thus, it nﬁ be advisable to develop a suite of options for the exposure assessment goal that
S, @re conS|dered relevant by bee population experts. Thus, it would in principle be possible to
"qd'&(,elop a roatf‘map s&rtlng with a non-conservative option for this exposure assessment goal
aﬁd?nove stepwiseto moge conservative options. For the bumble bees a similar approach could
be %Uo%gd Conadeﬁng{th‘é;ipotentlal difficulties in developing such new options, we propose
that a \ﬁprl@ng group ls?et%p ésosoon as possible, making use of expertise in the field (e.g.

4 2,
l PBES) « Q‘/ '9(— O;( 6@ .
%, % 2. %
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Beste harde werkers,
Enkele kleine revisies van mij.

Als dit verwerkt is, lijkt het mij een prima commentaarstem dat ik graag richting COM doorgeef (en
ook de collega's ' to consider' )

Dank voor jullie werk alvast,
Groet, I






June 2016
o  NLcomments on the proposal for implementation of the EFSA 2013 (revision 2014) Guidance
@6@* document for RA of bees and the proposal for revision of the Uniform Principles:
O
"o,
Genefral points
°f
ad Thecl.!nlform Principles contain at several places first-tier trigger values for effect assessments
2  (eg ?&;aquatlc organisms, birds and also bees). Most of these were already part of the Uniform
q,:%.o Prmcnples’pf 1994. However, the EFSA protection goal opinion® indicated that the specific
%’iprotectlon gaal of a risk assessment is linked to a ‘reference tier’ (which is a higher tier) and that
oj)c?'%er tiers hav&;o békzahbrated against this reference tier (see Figure 7 of protection goal
o"pmron) So, Iowe?égers y need to be changed in regulatory practice to keep pace with
scuerihf“ b.developments‘ﬂ;ﬁ;gfore it is not advisable to describe lower-tier trigger values {like
the act.ﬁ’eodtal toxicity ﬁ&fﬂgg'q; of of 0.2) in the Uniform Principles. Instead these principles
should be”]:g?ftad to the spﬁgﬁ’e ph;teqﬂon goals. This will also give more flexibility in case the
first-tier tri 61:5 revised. % 5, %
% 025 /e* Q‘»;: n %:%

0 The GD does not con;am an ,adequat‘e ‘her&d égproach' as almost all substances fail the first
Tier even for honeybeék éﬂgé’ean be re‘pglfbf‘sf tﬁg chronic oral trigger is revised before
implementation. See furtf?er éxp?qnatlon lﬁ&&ljﬁfeﬂoﬁﬁ 1

e@ % %%, %, 2,

0 The important refinement option, oi;éh);—f ield aﬁd ﬁgf&i!;ests for honeybees will become
unavailable if the GD is strictly followeﬂ,. W,e propofq.t‘&;ev;s&—;hese protocols and to deal with
the existing tests in a harmonised (am’ngs;‘El,J experts'gf"Me’n)ber States) way in the interim
period. See further explanation in comme’a;&g % u;.,; @y

9 4& e % o, s,

[0 We note that many of the topics listed in Annefog ?;eed more wé;l&’be?qre they can be
implemented. The intended implementation date ﬂgf'-'ébruary ZOIQpJ fils 1 |§samb|t|ous and high
priority should be given to this work, especially if thesg ?agscs are to Be asse&sed among
Member States in a harmonised way. We recommend f?ia; an expert woﬂgng group is set up
a.s.a.p. where scientists, but also risk assessors, work on tl?&géguons of the gyldance document

that need further development. See further explanation in cor%me’q)ts B2-6). e

1‘4
o, o
[0 For some of the topics in Annex B (e.g. HPG, homing flight) we senonfsJy’@oubt that workable
risk assessment will be available per February 2018. 04{, o s,
R ",

O Atimeline should be given for the topics listed in Annex C. To just state that fﬁgs% re ‘not to‘fse’
used’ (ever?) is not acceptable to us. Especially the development of a protection’go8! relevant “%{3
for other bees than the honeybee is highly important and we recommend that work on this is %6@
4

started as soon as possible. See further explanation in comment C.4. ' -

1 EFSA, 2010. Scientific Opinion on the development of specific protection goal options for environmental risk
assessment of pesticides, in particular in relation to the revision of the Guidance Documents on Aquatic and
Terrestrial Ecotoxicology (SANCO/3268/2001 and SANCO/10329/2002). EFSA Journal 2010 8(10): 1821, 55 pp.



O it should be acknowledged in the document that the guidelines/test protocols mentioned are
the ones currently available and that, once new harmonised guidelines become available, these
should be used instead (e.g. guidelines for testing acute toxicity to bumblebees are currently
being ring-tested, and, once adopted, should be used instead of OECD 213/214).

Regafding Annex A:

1) Almbost all substances (including herbicides and fungicides) fail the first Tier risk assessment.
Thus, the Tiered approach of the GD is not adequate. A Tiered approach should filter out part of
the substénces so that only those substances for which an actual risk is expected go to the
higher Tier. The problem is caused by the trigger for the chronic oral risk assessment, which is so
Jow that even when stibstances show no effect at limit doses, they do not usually pass the
hopneybee chronicoral aSsgssment. New information shows that the chronic oral trigger is set
too conéervatively. The i is based on an assumption of background mortality which is
debatable and being tested’ in the Netherlands at this momentz, and on model calculations with
an unsuitable‘model®. We sk the’ Compmission to provide EFSA with a mandate to revise this
trigger as soon.a§possible, so thatthe ;S'vised trigger is available before implementation (i.e.
before 01 Februsny2017).

2) [f the protocols for'ftjg?ier tier testingoftheGbLare strictly followed, very few to none of the
current field and semifiefdtésts for hofieybe&s will be acceptable for use in risk assessment. In
addition, the protocols arés&ge’manding%haﬁtj‘lére is, as of yet, no means to address this in
such a way that honeybee field apd’fsemi-ﬁe&;e'étﬁ volild be feasible. This means that this
refinement option, which is cuffently Very often‘uséd, &jllhecome unavailable. Two other
refinement options are given: risk mitigation and expoagrearé'ﬁgement (i.e. residue
measurements in nectar and pollen).ﬁgWng;, risk mﬁigétjori;gannot reduce all risks and there
is as yet little experience with exposure fefinentent, mak?ﬁgﬁbg’usefulness of this refinement
option uncertain. We recommend that the ﬁr,g%,g_:alg are re\fmgﬁas%,gon as possible, taking into
account the new information on background mortalify (see A.f}*grf&;ﬁa}sing use of all expertise
available in the field. In the meantime, we propose.tHat the usefuTﬁgs’&oFeyrrently available
semi-field and field tests for the risk assessment is assested by expertrisk assessors. To ensure
that this is done in a harmonised way, we propose that'a.woxking group &f risk assessors from
Member States assesses three pilot dossiers (one insecticie %pe herbicide gnd one fungicide).
Agreements made in this working group will have to be laid déyrin such a way.that decisions
based on those agreements are legally sound.

3) Currently the FOCUS run-off scenario is not in use. The Commission‘is;d¢ked to ensure that the
environmental Fate sections come to a harmonised agreement on inputs and formats far,
outputs before Feb 2017.

Regarding Annex B:

2 governmental project BO-20-002-011

3 EFSA, 2015. Statement on the suitability of the BEEHAVE model for its potential use in a regulatory context and
for the risk assessment of multiple stressors in honeybees at the landscape level. EFSA Journal 2015;13(6):4125, 91
pp. doi:10.2903/j.efsa.2015.4125



1)

%2)

¢
%@ s,

Some of the topics in Annex B are indeed risk assessments that can be implemented per
February 2018, in accordance with the title of the Annex, while others seem more like action
points for the expert working group that we recommend above {e.g. ‘reconsideration of safety
factors’ and ‘a revision of the GD’ are hardly things to address in a specific active substance or
product dossier). It is recommended that there is a clear separation between these two types of
goals in the Annex.

We are not convinced that a fully-validated and reliable method/mode! for estimating
accumulative toxicity will be possible by Jan 2018, particularly considering that up to this time
thols “optional” section of the chronic toxicity test has rarely been implemented. Since honeydew
is nnt included in the current (2014) version of the Guidance, it is unclear what to do if a
screen‘igg step does not pass. Would the next step be risk mitigation? Is there some refinement?
If refi nem’gnts or mitigations are possible/the next step, this would presumably also have to be

o s “placed herézl‘u Annex B.

3? %Céqsldermg the’grobl@ms with methodologies for appropriate honey and bumble bee field tests

4)

5)

6)

Regarding Annex C: %,

1)

2)

3)

4)

a&;ordmg to Appefsdlx o qj the EFSA GD, it seems unlikely that adequate solitary bee (semi) field
met'?iedblognes (accordmg t&{-\ppendlx 0) will be available by January 2018.

Subletfal & éf,fects consfde |ggtLow difficult it is to link sublethal effects to colony-level effects
this point ﬁgfa,s very open" Oﬂ'lgf'rthan HPG, there is no sublethal effect assessment in the
current (2014) ,\gé‘rglon of the Gulaagcg(,‘fn addition, even for HPG, January 2018 seems
optimistic consndlgrﬁlg the need fa, n’daf?i,;tests and adjusted risk assessment schemes
considering the profg,cﬁpn ggal an é,ff%ct of thg sublethal effect(s) on bee populations.

Effects on homing fllgifb'-&h@g not ye'f‘pﬁtt dttﬁgRA scheme in the (2014) Guidance, so it
seems optimistic that it ﬁ'nu 'bg av;ulable a‘?gfﬂanuafyozms

Development of landscape mod‘eumg— this réq é%ﬁs quite specific per Member State. It is
likely that some Member State?(l?éb f‘he NL) wnTPbe’fgst@r at developing this than others. It is
possible that a model from the NL cpuld/’ﬁe used as@a Ba;:s fo‘i:@ther MSs, but this would require
a large amount of time to develop. In"t@em@antlme ﬂ@fggﬁhe good to specify when

=] % %
extrapolation might be possible. “o,a »2 o %
@?‘ 2 X %

e G
% ">o s %

zb
0
g\’

Is the intention of the lines ‘chronic oral toxmrl:y te§t thh bumble’ heeﬁ{salj;ary bees’ and ‘larval
toxicity test with bumble bees/solitary bees’ that no sgdtrests need o be performed, or that
the chronic oral and larval risk assessment to bumble b& z‘ﬁpd solitary Bégs does not need to be
done? The 2014 Guidance already refers to the honeybee fqﬁ:"ségr these eﬁ‘dpomts so if the
former is meant, it is unclear why this needs to be listed. If th@!ya?tgr is meant Jease rephrase.
No accumulative risk assessment for bumble or solitary bees exn&s ﬁ'tthe 2014 Gﬁlgance soit
seems odd to list it here. “.«4 %, 0’

Listing field tests with bumble bees here seems odd, since in Annex A |&§f@ady says that
combined field to laboratory tests should be used. Does this mean that ndﬂél@ tests wouﬁi@ver
be used for bumble bees (but would be used for honey and/or solitary bees Fa r'l\bethodologyr a
that meets Appendix O would ever be made)? o 2%
Regarding the protection goals for bumblebees and solitary bees, it is surprising that the
roadmap states that a final definition of these is not to be used. Or do we misunderstand this
and is the intention to revise the protection goals currently included in the GD?. The overall
level of protection is given by combination of the specific protection goal for the effects on bees
and the exposure assessment goal (as described at end of p. 12 of the EFSA bee guidance). This
guidance document proposed as the exposure assessment goal for the solitary bees the
populations of solitary bees living at the edges of treated fields and indicated that this is a quite



conservative exposure assessment goal because only a small proportion of all solitary bees will
live at the edges of treated fields (see p. 61). E.g. the least conservative option for this exposure
assessment goal could be all populations of solitary bees in a Member State; an intermediate
option could be all populations of solitary bees in areas with high use intensity of the pesticide.
Thus, it may be advisable to develop a suite of options for the exposure assessment goal that
are considered relevant by bee population experts. Thus, it would in principle be possible to
develop a road map starting with a non-conservative option for this exposure assessment goal
and move stepwise to more conservative options. For the bumble bees a similar approach could
‘be followed. Considering the potential difficulties in developing such new options, we propose
thatqajﬁworking group is set up as soon as possible, making use of expertise in the field (e.g.
IPBES)%,



Van: )

Aan: T ——

Cc: I

Onderwerp: Commentaar NL op roadmap en UP bijen

Datum: dinsdag 7 juni 2016 16:13:07

Bijlagen: mei 2016 ctab comments on com implementation .docx
Hoi allemaal,

Hier een nieuwe versie van het Ctgb inhoudelijk commentaar, in het nieuwe format, met al
input van. verwerkt.

Roept u maar :-)

Groeten |}

PS Ik ben er deze week dus alleen morgen nog., en- is er helemaal niet deze week.

van: [
Verzonden: dinsdag 7 juni 2016 11:05

Aan:

Onderwerp: Dank! Re: overleg EU Bijen GD Locatie Ede/ Wageningen
Beste mensen,

Bedankt voor jullie flexibiliteit vanochtend met (de vorm van) het overleg. Belangrijker nog
bedankt voor alle gewaardeerde inbreng! Uiteraard stel ik jullie input, kennis en kunde zeer op
prijs.

Mooi dat we snel het eerste ‘commentaar-paper' vanuit het Ctgb kunnen omwerken, conform
de afspraken van vanochtend.

Ik zie eea dan woensdag einde dag tegemoet. Graag sturen naar alle deelnemers en ook (cc?)
aan

Mijn streven is om ons commentaar en de oproepen aan COM en LS vrijdag te versturen.

Groet, | I

Hlmstry o! !conomic Affairs

DG Agriculture and Nature
The Netherlands
Verstuurd vanaf mijn iPad

08 30 mei 2016 om 13:52 nccr: NN
I - he! volgende geschreven:

Geachte genodigden,

Als het goed is heeft u betreffende bovenstaand onderwerp al bericht ontvangen
van_

Op verzoek van i} treft u biigaand een datumbriefje voor het plannen van
een overleg Bijen GD.

Helaas zijn de mogelijkheden zeer beperkt, desondanks hoop ik dat u tijd kunt
vrijmaken.



Wilt u zo vriendelijk zijn uw beschikbaarheid in te vullen en deze zo spoedig
mogelijk retour te sturen.

Hartelijk dank voor uw medewerking.

Met vriendelijke groet,

Management assistent

Ministerie van Economische Zaken

Directie Plantaardige Agroketens en Voedselkwaliteit
Bezuidenhoutseweg 73 | B-zuid 4e etagel

postbus 20401 | 2500 EK DEN HAAG

Let op! Bij bezoek aan het ministerie dient u in het bezit te zijn van een
geldig legitimatiebewijs!

"Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u hiet de geadresseerde bent of dit bericht
abusievelijk aan u is gezonden, wordt u verzocht dat aan de afzender te melden en het bericht te verwijderen. De staat
aanvaardt geen aansprakelijkheid voor schade, van welke aard ook, die verband houdt met nisico’s verbonden aan het
elektronisch verzenden van berichten.”

"This message may contain information that is not intended for you. If you are not the addressee or if this message was
sent to you by mistake, you are requested to inform the sender and delete teh message. The State accepts no liability for
damage of any kind resulting from the risks inherent i the electorinc transmission of messages."

<2016-05-30 datumbr. Bijen guidance document .docx>



June 2016
« NlLcommentson the proposal for implementation of the EFSA 2013 (revision 2014) Guidance
°<’»°*_ document for RA of bees and the proposal for revision of the Uniform Principles:
Lb

>
%,

Genefkgl points
(‘
° Thé’ciJnlform Principles contain at several places first-tier trigger values for effect assessments
PY X4 ?agaquatlc organisms, birds and also bees). Most of these were already part of the Uniform
((,:"(,. Principlesiof 1994. However, the EFSA protection goal opinion® indicated that the specific
9:3 sprotection gbal of a risk assessment is linked to a ‘reference tier’ (which is a higher tier) and that
ol(?'%er tiers havé;(go be%allbrated against this reference tier (see Figure 7 of protection goal
b;ﬁ‘an) So lower%i iers lftg(y need to be changed in regulatory practice to keep pace with
meﬁhf?@evelopmeﬁts‘ﬁ&gfore it is not advisable to describe lower-tier trigger values {like
the acu’fq,&al toxicity ﬁ&fﬂgﬁq of of 0.2) in the Uniform Principles. Instead these principles
should be”]‘ﬂ;ﬂbd to the sp%gfﬁgﬁ'qtegtlon goals. This will also give more flexibility in case the
first-tier trlggé:; qg,e revised. °’ %, ,,) q
oG)- 'b (' b %
e The GD does not con;am an ,adequa ﬁe;éd @pproach, as almost all substances fail the first Tier
even for honeybees. Thipcgn‘he repalrﬁefaj\%,cﬁrpnlc oral trigger is revised before

implementation. See furtﬁer%{ﬁqgatron lﬁ;&gfﬁgjﬁ?A 1
z' Q. "‘a/
e The important refinement optuoh,,&géh;—ﬂeld a'ﬁq ﬁgfﬁzga@ for honeybees will be become
unavailable if the GD is strictly follo}ued}‘w,e pmpoé&,t%ge@;s%ghese protocols and to deal with
the existing tests in a harmonized wayﬁ‘w’ﬁ;&ptenm p&gdﬂ Sgg further explanation in comment

A2 0,,)4\./ @

?'4 % ‘3@ /'

e, <> oy, %,

e We note that many of the topics listed in Anne'kg‘haed more wa‘d?@?qre they can be
implemented. The intended implementation date’gﬁﬁbruary 201§:°J fits it lﬁspmbmous and high
priority should be given to this work, especially if the“s% ics are to B’e asse%sed among
Member States in a harmonized way. We recommend f?m,t an expert wo‘l‘king group is set up

a.s.a.p. in which scientists but also risk assessors work on ions of th&gmdance
document that need further development. See further explanﬁt;afqn cammenf&.§2-6)
o,o, o "o
e For some of the topics in Annex B {e.g. HPG, homing flight) we serloelﬁ.(r oubt that a workable
risk assessment will be available per February 2018. ?9,5:’0%“ 4(-@9
.°/ 4 o

e Atimeline should be given for the topics listed in Annex C. To just state that [’ng‘& re ‘not to%g
used’ (ever?) is not acceptable to us. Especially the development of a protection’go8l relevant ?'e;,
for other bees than the honeybee is highly important and we recommend that work on this is 4”66
started as soon as possible. See further explanation in comment C.4. @°<>é

! EFSA, 2010. Scientific Opinion on the development of specific protection goal options for environmental risk
assessment of pesticides, in particular in relation to the revision of the Guidance Documents on Aquatic and
Terrestrial Ecotoxicology (SANCO/3268/2001 and SANCO/10329/2002). EFSA Journal 2010 8(10): 1821, 55 pp.
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It should be acknowledged in the document that the guidelines/test protocols mentioned are
the ones currently available and that, once new harmonized guidelines become available, these
should be used instead {e.g. guidelines for testing acute toxicity to bumblebees are currently
being ring-tested, and, once adopted, should be used instead of OECD 213/214).

Regaf@ng Annex A:

1)

%
%, %,

,.
Al'rﬁost all substances (including herbicides and fungicides) fail the first Tier risk assessment.
Thus ﬂle Tiered approach of the GD is not adequate. A Tiered approach should filter out part of
the subst&nces so that only those substances for which an actual risk is expected go to the

?{3 chlgher Tier. ¥he problem is caused by the trigger for the chronic oral risk assessment, which is so

2)

3)

Regarding Annex B: ' “oy

ol(?'u(,that even wgen sﬁbstances show no effect at limit doses, they do not usually pass the
h%nefq,bee chronlc%;al a§sgssment New information shows that the chronic oral trigger is set
too C'ep'&grvatlvely The ﬁg‘éq; is based on an assumption of background mortality which is
debataﬁle and being te?ted‘{g ﬂte Netherlands at this moment? , and on model calculations with
an unsmta%},e model3 We ‘5@( ?he"é;om;mssmn to provide EFSA wnth a mandate to revise this
trigger as soo!;—,(aé,p/psshle so thatr,g?e;rrgvised trigger is available before implementation (i.e.
before 01 Febrqu)fzgﬂ) %f 4;- "4, %,

If the protocols for'fug?inr tlgr testlngﬁﬁbe‘ﬁ&are strictly followed, very few to none of the
current field and semlfﬁgi’d.tés;s for ho?fef/’beés will be acceptable for use in risk assessment. In
addition, the protocols ar&;sa’ge’mandmg%haﬁtfl’érefgbas of yet, no means to address this in
such a way that honeybee ﬁ’eig m&s;mu-ﬁefke;éﬁ tyotld be feasible. This means that this
refinement option, which is cuﬁ‘epﬂg very often%,;&;l, Wg,lﬂagcome unavailable. Two other
refinement options are given: risk ratﬁgaﬂgn and e{posgre;éﬁgement (i.e. residue
measurements in nectar and pollen). ﬁgmvfe;, risk mﬁ.lgét;oﬁ;f,annot reduce all risks and there
is as yet little experience with exposureofefﬁgmpt mal&fzgﬁt}s'usefulness of this refinement
option uncertain. We recommend that the pré’i’op&l; are revrsg&a#’s,pon as possible, taking into
account the new information on background rﬁqﬁﬁfﬂ (see A. f‘)‘agrﬁiJﬂakag use of all expertise
available in the field. In the meantime, we propose,il'kt the usefu‘fﬁgs&offgyrrently available
semi-field and field tests for the risk assessment is amﬁgd by exper%};lsk assessors. To ensure
that this is done in a harmonized way, we propose that%g\ib;klng group‘éj risk assessors from
Member States assesses three pilot dossiers (one insecticide, °i9pe herblmd?gpd one fungicide).
Agreements made in this working group will have to be laid 36)@7@ sucha w&,that decisions
based on those agreements are legally sound. o,

Currently the FOCUS run-off scenario is not in use. The Commlssmn"is, £§ked to ensuré that the
environmental Fate sections come to a harmonized agreement on mplEgﬁQd formats f&p
outputs before Feb 2017. o %

2 governmental project BO-20-002-011

3 EFSA, 2015. Statement on the suitability of the BEEHAVE model for its potential use in a regulatory context and
for the risk assessment of multiple stressors in honeybees at the landscape level. EFSA Journal 2015;13(6):4125, 91
pp. doi:10.2903/].efsa.2015.4125



1) Some of the topics in Annex B are indeed risk assessments that can be implemented per
February 2018, in accordance with the title of the Annex, while others seem more like action
points for the expert working group that we recommend above (e.g. ‘reconsideration of safety
- factors’ and ‘a revision of the GD' are hardly things to address in a specific active substance or
%«a, . product dossier). It is recommended that there is a clear separation between these two types of
ﬂ“o goals in the Annex.
) 92) We are not convinced that a fully-validated and reliable method/model for estimating
°“a¢) accumulative toxicity will be possible by Jan 2018, particularly considering that up to this time
ws ‘optional” section of the chronic toxicity test has rarely been implemented.Since honeydew
is rmt included in the current (2014) version of the Guidance, it is unclear what to do if a
2, screelﬁng step does not pass. Would the next step be risk mitigation? Is there some refinement?
<, 4@ If reﬁnem‘gnts or mitigations are possible/the next step, this would presumably also have to be
, cplaced here%:_ Annex B.

"ﬁgsudenng tht&grobl@ms with methodologies for appropriate honey and bumble bee field tests
a‘ésotdmg to Appehdlx (7' qf the EFSA GD, it seems unlikely that adequate solitary bee (semi) field
mefﬁgtfblogles (accof‘dmg t&gppendlx 0) will be available by January 2018.

4) Subletl"fql éﬁects cons'ﬁi,e Ww difficult it is to link sublethal effects to colony-level effects
this pomt?&pﬁaj very operPcheﬂthao HPG, there is no sublethal effect assessment in the
current (201%,yé‘r§|on of the G;mﬁagl%g ‘l’g\oaddltlon even for HPG, January 2018 seems
optimistic consi the need fb;. crﬂigﬂ,tests and adjusted risk assessment schemes
considering the pro'{gcfion gpal an Qt@;t ejﬂ}g sublethal effect(s) on bee populations.

5) Effects on homing ﬂlgﬁt—ﬂhls‘g not ye?’,p&t dﬁtﬁ‘q.RA scheme in the (2014) Guidance, so it
seems optimistic that it wi tg%'v;llable a??gfqgﬁuaﬁygms

6) Development of landscape fﬁpd‘e!.leﬁg— this reﬁl'féméélﬁ.s, quite specific per member state. It is
likely that some member state?{);ﬁ%-,ﬁfe NL) Mﬁ’b?’!gsfg at, developing this than others. It is
possible that a model from the NL gluldéﬂe used as@ B@l%{pﬁgther MSs, but this would require
a large amount of time to develop. In‘lg time, iﬁ‘;;ufgh%e good to specify when

o

2,
extrapolation might be possible. %%4 4;:'9; %, % %
S %, o, oo, %,
zo 9% \96 OO‘O)";' e’O'
Regarding Annex C: %, % %, %0, o,é

1) Isthe intention of the lines ‘chronic oral toxicity t”e;tﬁyth bumble’heeys%tary bees’ and ‘larval
toxicity test with bumble bees/solitary bees’ that no?.y%'ntests need T@ be p@rformed or that
the chronic oral and larval risk assessment to bumble b@g;%pd solitary BQQS does not need to be
done? The 2014 Guidance already refers to the honeybee fq;?sjor these eﬂ‘dpomts so if the
former is meant, it is unclear why this needs to be listed. If the a‘itgr is meant;splease rephrase.

2) No accumulative risk assessment for bumble or solitary bees emﬁi; ﬁ’\.the 2014 Cfangance soit
seems odd to list it here. a;, °' °g.

3) Listing field tests with bumble bees here seems odd, since in Annex A rt‘@h‘Qady says thst
combined field to laboratory tests should be used. Does this mean that n&ﬁélg tests wourﬂ@ver
be used for bumble bees (but would be used for honey and/or solitary bees Ta) nythodology"é

that meets Appendix O was ever made)? o % Q"c;
4) Regarding the protection goals for bumblebees and solitary bees, it is surprising that the "3@66
roadmap states that a final definition of these is not to be used. Or do we misunderstand this e

and is the intention to revise the protection goals currently included in the GD?. The overall
level of protection is given by combination of the specific protection goal for the effects on bees
and the exposure assessment goal (as described at end of p. 12 of the EFSA bee guidance). This
guidance document proposed as the exposure assessment goal for the solitary bees the
populations of solitary bees living at the edges of treated fields and indicated that this is a quite



conservative exposure assessment goal because only a small proportion of all solitary bees will
live at the edges of treated fields (see p. 61). E.g. the least conservative option for this exposure
assessment goal could be all populations of solitary bees in a Member State; an intermediate
option could be al! populations of solitary bees in areas with high use intensity of the pesticide.

o)
9"-0, . Thus, it may be advisable to develop a suite of options for the exposure assessment goal that
ﬁ% are considered relevant by bee population experts. Thus, it would in principle be possible to
% ., develop a road map starting with a non-conservative option for this exposure assessment goal
e,

. and move stepwise to more conservative options. For the bumble bees a similar approach could
"bg followed.Considering the potential difficulties in developing such new options, we propose
th"a’t@ working group is set up as soon as possible, making use of expertise in the field {e.g.
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Van:
Verzonden: 07 June 2016 16:09
Aan:
Onderwerp: RE: mei_2016_ctgb_comments_on_com_implementation_.docx

-’

Hier is de publicatie; ik ben het met je eens dat die expert werkgroep zou
moeten/kunnen sleutelen aan die 7% maar dat staat voor mijn gevoel los van het
aanpassen van de eerste tier; aanpassen van de eerste tier is veel gemakkelijker dan
aanpassen van die 7% (want onderdeel van agreed protection goal).

Groeten varjjjjiij

From:
Sent: 07 June, 2016 16:00
To:
Subject: RE: mei_2016_ctgb_comments_on_com_implementation_.docx

Bedankt.l Ik heb nog een zinnetje toegevoegd aan jouw UP stuk, en een voorbeeld zoals
gevraagd. Ook nog een paar andere wijzigingen aangebracht.

Zou je me die publicatie over de 7%-20% kunnen sturen?
Ik dacht dat we besproken hadden dat we ook aan die 7% nog wel zouden kunnen sleutelen met
een expert werkgroep. Maar dat lijkt jou dus geen goed idee?

Ik stuur het nu rond naar iedereen!

Groeten -

Van:
Verzonden: dinsdag 7 juni 2016 14:52
Aan:
Onderwerp: RE: mei_2016_ctgb_comments_on_com_implementation_.docx

Hoi [N

Zie attached mijn input; ik kon niet goed aansluiting maken op jouw stuk over de
protection goals dus heb jouw tekst doorgestreept :-) Voel je uiteraard vrij om dat
terug te veranderen of er een andere draai aan te geven.

De industrie-referentie kon ik niet plaatsen; ik had het over een referentie die aangaf
dat de 7% bovengrens voor de effecten vervangen kan worden door een 20%
bovengrens; dat houdt echter ingrijpen in in het specific protection goal en dat is voor
de trigger discussie voorlopig een brug te ver, lijkt mij.



Groeten van B

Sent: 07 June, 2016 12:23
To:

Subject: mei_2016_ctgb_comments_on_com_implementation_.docx

Hoi

Dit heb ik er tot nu toe van gemaakt. Leek me handig om alvast naar jou te sturen. Ik
ga het straks zelf ook nog een keer goed lezen. Bij de gele dingen hoop ik dat jij iig
input kunt leveren en alle verdere commentaar is ook welkom!

Groeten

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u
niet de geadresseerde bent of dit bericht abusievelijk aan u is gezonden,
wordt u verzocht dat aan de afzender te melden en het bericht te
verwijderen.

De Staat aanvaardt geen aansprakelijkheid voor schade, van welke aard
ook, die verband houdt met risico's verbonden aan het elektronisch
verzenden van berichten.

This message may contain information that is not intended for you. If you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message.

The State accepts no liability for damage of any kind resulting from the
risks inherent in the electronic transmission of messages.

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u
niet de geadresseerde bent of dit bericht abusievelijk aan u is gezonden,
wordt u verzocht dat aan de afzender te melden en het bericht te
verwijderen.

De Staat aanvaardt geen aansprakelijkheid voor schade, van welke aard
ook, die verband houdt met risico's verbonden aan het elektronisch
verzenden van berichten.

This message may contain information that is not intended for you. If you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message.

The State accepts no liability for damage of any kind resulting from the
risks inherent in the electronic transmission of messages.
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Abstract: Losses of honeybee colonies are intensely debated and while honeybees suffer multiple

o Stressors the main focus has been on pesticides. As a result the European Food Safety Agency (EFSA)

6
>
1ev. vzged the guidance for pesticide risk assessment for honeybees. EFSA reports the protection goal of

(‘

uegllglﬁ]@effect at 7% of colony size and then used the Khoury honeybee colony model to set trigger

((

values for forﬁ‘goer losses. However, the Khoury model is very simplistic and simulates colonies in an

°¢—

1deaﬁ§éﬁostate Her@sf,[le authors demonstrate how a more realistic published honeybee model,
%%,
-ﬂ

5.
BEEHA’(?%E,?@ th a few srmple ‘é.hanges can be used to explore pesticides risks. The results showed that
"Qr o-

ﬂ':>

forage avaxlablfﬂyweracted wkg‘pg@t;mde induced worker losses and colony resilience increased with

‘
o%‘

forage quality. Addﬁg;ﬁtgruatwe urfexf edfe age to the landscape also substantially mitigated the
& & y

o,, , »,:,

effects of pesticide exposui‘e ﬁ;e 1esults uﬁdééaréd ?hat EFSA’s reported protection goal of 7% of

6. % 9
ﬂ " “39 "o ‘oz ‘e,
o e,

colony size and triggers for daxlya,srér}g& losses"éz,.g v':équf@onsewatlve The authors conclude that

’»9 -

O" / 6¢ O’
2
o« 2
forage availability is critical for colouﬁ“;e&;},legce and” %gmfdg@;ate forage the colonies are resilient to
n, 6
.~ /J- "'3 % ‘)(' o' 0“'
%,
even high levels of worker losses. However 1 *Ehezg)lﬂbms 1ec&gﬁneﬁd" Setting protection goals using
‘)
j' % e‘-v (é’a,
suboptimal forage conditions to ensure conservatf"s’tg agd%for sucﬁ"sg“:igpgmal forage a total of 20%
"" ©4 %, %,
reduction in colony size was safe. This article is protect‘éqyfyg&copm 1ghf A‘iis,;fggts reserved
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INTRODUCTION

2 . Reports of overwintering losses of European honeybee (4pis melifera L.) colonies have
%
>
mcbgased over the last decades and the search for the causes has been intensive [1-3]. Honeybees are
a

exposea"ctg multiple stressors e.g. Varroa mites (Varroa destructor) and the viruses they vector[4], lack
o

of forage [S]J‘l‘{osema and other pathogens and this has been compounded by changes to beekeeping

0

p1acﬁg:3£ and the px%ﬁtablllty of beekeeping [1, 6-11]. While most agree that this cumulative load of

“" “'é

multlple sﬁsp@s,grs undeﬂf@ pu?ﬂlems in honeybee colonies, much of the public and scientific debate
has centred on th9 fe.le ofa sn‘f’é&g ?@&gr namely pesticides and in particular neonicotinoids [7, 12], and

the debate has been &egf’é{i and at tnﬂa,s “égfagﬁgai [13]. While several laboratory and semi-field studies
4 e,
have indeed shown that mMes of neomg:éfupe;(ﬁmay affect survival or cause sublethal effects in

,o.l—
- % ‘“o"o"o—

honeybees (restated in [12]) the;&(ﬂg&gxeemeﬁgﬁbg@rﬁ% realism of the exposure levels used in these

f)
studies [12, 14] Neither widespread \ﬁ);ﬁ‘e; ngpﬁallty‘hgﬁg&gﬁy losses have been confirmed in field
e <i- % ".ﬂ }"f‘ °' &f“
experiments studying the effects of neomcoﬁg&{s’" @2 15 ci’lfgﬂ?fw%ilel exposure of honeybees

6’2—
@J‘

following use of pesticides in the field is d1fﬁcult"iq fiu,'aﬁnfy beca’ugéshi@gybees are social insects,
?" 6 °o;,o %, :o-
where the colony acts as a super-organism whose dafferégro@stes and Mf@&&gjls within the castes,
¢= o ¢
may experience very different exposures [18]. Honeybee col&mékn;xplon nufn;rous foraging sources
oo o»

over large spatial scales and respond rapidly to changing nectar and"g@lgn avallalﬁmy [19, 20], in-hive

workers mix pollen and nectar from different sources [21] and residues &sgmgte throug?f@etabohsm
@(_6
and decline during storage and handling [22]. Moreover, the colony has sever a‘hgﬁja}psncated %,

mechanisms that enable it to deal with changing forage availability and other snesso‘i‘sﬁuch as changeos

9

s
to age of first foraging, cannibalism of brood during pollen shortages and flexible egg laying rate by the

0
2
%

queen, making it difficult to predict how effects on individuals will impact colony dynamics [23-26].
While it has not been explicitly stated, it appears that an underlying concern is that the complex colony

dynamics of honeybees may result in the effects of exposure to systemic pesticides building up without
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being noticed with colony loss occurring seemingly without warning. For instance, in a study on
disorientation of foragers following exposure to a neonicotinoid Henry et al. [27] used a simplistic

. honeybee colony model developed by Khoury et al. [28] and predicted widespread colony losses as a
%y

"
cgftg,equence of forager losses. As a result of the conflicting evidence and these uncertainties about true

%

levels ofchposme effects on individual bees and the resulting colony level impact the European Food
’e'

Safety Agencs EFSA ) changed the Guidance Document for regulatory bee risk assessment of
TY g

pestﬁ;;ﬁég [29]. Of f&amcular relevance to our paper are the changes to protection goals, trigger values
«a

for foragefa}d&g_es and thea:;pda%.gl exposme calculation methods [29]. For higher tier risk assessments
and field stud1e§~ EESA 1epon§'a¢mp?e;tlo11 goal of negligible effect on the colony as a 7% reduction in
¢ ‘:‘
colony size [29], buﬁh,e amdence wé&%‘ebfﬁgﬁs figure is unclear. Subsequently, EFSA used the same
“ “’/ “a ”-:x % o

colony model as Henry et ﬂﬁ@[@(j’] i. e the ?Q%dmj,;et’«al model [28]. to deduce what level and duration

S

<u .> o
s

of forager losses would cause les&,ffiﬁg’the ploté’eaa% )
f ,« @ O’:";Z‘?
these values are then used to define t11egte’byalyes [2§T<« aﬁay%g the Khoury et al. [28] model
o % %, o 2, B S
excludes many of the mechanisms and feed&;fcolﬁqgs that ﬂgﬁu%ﬁéybee colonies to exploit changing

o/ "'6

forage availability and cope with stressors, for mﬁ’a;}%g fiei ther hoh,gj?east@es nor seasonality are

&oo
dkof 7% overall decline in colony size and

"'o'

15
\,cn

e‘ D"c: q % ?9‘— %
o <. QL 2,
included [25, 28]. 4@,% % »@%’@? %,
/EQ 0@ p’)
< (‘
Since then, a new realistic honeybee colony model, BEEHAVE_” ‘h,;s been publgshed by Becher et al.

%, o;
[30]. BEEHAVE combines what happens inside and outside the hv‘.?’e @s;mulatmé.{goney bee colony

/

dynamics and agent-based foraging of nectar and pollen'in a seasonal land%c@e EFSA ﬁqs reviewed

,« 4::
%,
BEEHAVE and concludes that overall BEEHAVE performs well in modelhng"‘@o‘il%ybee colofi .
J‘ \c %
dynamics, but that BEEHAVE is not yet usable in a regulatory context mainly becalf@g Ftlacks eﬂ“o%
: s
%

pesticide module and representative scenarios [31]. Here we demonstrate how BEEHAVE with a few e
simple changes can be used to explore protection goals and how scenarios for different weather
patterns and landscape structures can be developed. We use BEEHAVE to explore the following

questions: (1) What are the forage requirements of colonies and do these boundaries for survival have
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implications for pesticide exposure estimation? (i) How does forage quality affect colony resilience to
worker losses? For (ii), the worker losses were simulated in two different ways to mimic two types of

.. studies namely (iia) colony assessment [32, 33] and (iib) Radio Frequency Identification (RFID)
“’6

traﬁ;;poudem study which measures marked foragers return to hive [34]. Subsequently we asked (iii)

can alreﬁagltive unexposed forage mitigate the effects of pesticide exposure, and (iv) what level of
@9(
[=)
worker losse% safe and could be used as protection goal under realistic worst-case conditions?
2,

O

Mm;‘fg,[ALs AND. METHODS
e T
%% 5,

%é‘fh}VE was ﬁsgd m“aﬂ simulations. BEEHAVE is a honeybee model developed by Becher

etal. [30] that ﬂﬁgates proce§s§$s°gﬁzﬂe the hive with landscape dynamics via a forager module.
2, T 4@,
é -'?

BEEHAVE was dev&gz%ﬂ to study fbﬁi@ﬁac%gf multiple stressors and is based on a review of

-6 &

existing models and ex1sn@&;gwiedge o%gfngﬁe’és [25] BEEHAVE is extensively documented and

()
"o@

comes with a user manual [30], % ﬁ'e%é’éwe on ly dgé’@)@ %@ overall principles and the changes we
-b @,, ’¢ % O,)‘.
made. o ;

O, & t,:,

The colony module is cohort-based ng”a{&giﬁe efl egﬁaﬁbns to simulate the colony
O"'&@zf 1}‘0 ’750 %o Q"@/
dynamics. The foraging module is agent-based an'ﬁ»,gfn;;ﬂa es th égarg behaviour and nectar and
%, % %5 %, %, %,
pollen collection. The landscape is flexible and descubés.épatlo tempofﬁl ?t’ec‘iqr and pollen availably
9 ¢
with foraging activity dependent on both landscape structure "énd"ageathel paﬁe}ns (for landscape
'6 o) 4
settings in this paper see below). BEEHAVE is implemented in Nefﬁ,ci"ge [35] and° fs extensively
LA

/ Oé

o,

documented; for full model description see [30] and www.beehave-modéhgeg %
&A . O‘o Pp
o e o PO %, .
“Control” here denotes scenarios without pesticide exposure and all pesticide s"t‘g;i’i‘aglos were f?aged
’ >

Yo e
£y
@ p‘,

& @
with control scenarios that had identical settings apart from the pesticide effects unloé%@ Gtherwise cY
: .
6066
stated.
Changes to BEEHAVE

All scenarios assessed here were based on the scenario used for pesticide exposure

(“JPEbecherSA7_ modBhave-Pesticide.nlogo™) in supplementary materials of [30]. In Becher et al.’s
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scenario the landscape consists of a single forage patch with constant nectar and pollen flow located
1000 m from the colony. The weather in Becher et al. is from Rothamsted, Harpenden, UK, year 2009

.. and mortality is implemented as a multiple of the control per foraging trip (MORTALITY_FACTOR)
"‘é

andxc:i}ly affects active foragers. The changes to this scenario and BEEHAVE are outlined below. Most
chang;‘s"“@%the [30] scenarios could be carried out with changes to parameter values and input files.
However th(:fféjlowing changes to the code were necessary:
O
:"Towo new ;ﬁametels were introduced to allow BEEHAVE to run control setting for some years
‘5@ ’5 q"o

before expas&;; commenegd (1%3 spin-up phase) and again for some years after exposure to study

recovery. Addltignany, code W&%&’dd@ to allow the removal of a fixed daily proportion of foragers and

’o%%

in-hive bees during e?ego@me penods"qyfﬂ@, ?he‘?agmduchon of new parameters to set this proportion.
4 0/ a‘ ’a C’
Finally, code was added soM@BTALHfﬂE ﬁd;‘Ed&couid be inputted via the landscape input file
6 p’ @

(INPUT_FILE), where an extla Gojﬁxgﬁéwas add’e;ﬁa 'fagfhgate this. Full description of all changes to

@ ¢’9
e

the BEEHAVE version published in [?Q]L ge foun&@n%;iiﬁgl‘mentary materials. The altered version

#,o-

of BEEHAVE is also available in the supplé'n;emgw matenﬁlé“‘iufﬁngNU (GNU General Public

Scenarios

Control scenarios. The purpose of the control scenauSngs to explofe;jlow colonies in
q, ‘3 «F

BEEHAVE respond to different settings regarding forage quality. Sﬁ}@eguently thésg ﬂndmgs were

o, o

used to explore how forage quality affected colony resilience to pest1c1de"qg°8n;ed w01ké’i§,1055es

&
("5

Weather is important for colony dynamics as it controls when foragmg f:g.ﬁ“«t@ke place ’s@ we
aimed to standardise weather to avoid results being driven by weather conditions in ?@&'mculai yearn
K>
%
Becher et al. [30] used weather from Rothamsted 2009, whereas we downloaded average weather for 6‘%%

Rothamsted (1981-2010) from the Met Office online database ' (monthly averages of daily maximum

L URL http://www.metoffice.gov.uk/| public/weather/climate/gcpwzc5tx ; downloaded 6 October 2015
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temperature [°C], sunshine [hours]), which we interpolated linearly to obtain daily values. We used the
same rules as [30] to calculate foraging hours per day (i.e. sunshine hours per day when daily max

.. femperature was above 15°C). However, inspecting the graphs it was clear that average weather is not
d

theagame as standard weather; thus the threshold of 15°C led to a very abrupt onset of foraging (Figure
('
1) and c&Lomes struggled to survive. In reality, in most years colonies will experience a few good early
04!

foraging day'g"@yith increasing foraging as the weather warms up and there are also a few good days

O

towégg(’s‘rgle end of fhe season. We therefore devised a window function (Weatherwax) to smooth the

fq %,

’»

weather Aa;ﬁxcel spreaﬁxheet 'ﬁmh the weather data as downloaded, the interpolation and Weatherwax

function can be“fgfﬁ;d in suppf@a;}éﬁ;ﬁw materials.

Weatherwax Fzy{@;.ran We u§eff agﬁfodmed Vorbis window function [36] to estimate the
0

°/ (%. o‘ﬁ(‘ ¢,
number of hours that bees (fbg&y ’fhroughotﬁ 65@6’35@1, To maintain consistency with the original
0 J’ f @
nomenclature we define a Weatffew?aﬁ 1agm§‘5 ﬁ*ﬂctlgffcﬁf
& % o )'. 1:_%‘:5
600 "2-% —:,:" o% < (:‘oq‘o .r.%
119) & o(‘( %@ < 2 ’5@
% TG o"‘,: ‘e & o
0%, Fo= 0o Tol ot
%; %, %, Fr o for 2,42y < Dgtan (Equation 1)
%, B % %, s %,
2. (‘.«\ O Z % Oz
P, % % @"'@ e o,
> 6“?* & 'Bo %'peé
AL %, %, %
i 2, b
= for @Yé”{rsm and d‘&yﬁﬁff”@ + Dperioa (Equation 2 )
%%, o%- s,
4, ‘¢ ? &
E:o -@G ’96
/-06 ,:,’ %
4. % .
% %, %,
F;=0 for day > D@%ﬂ' Dbt g (Equation 3)
% &
"’G{:(%‘.o 0“%
Where s %, %,
.?éi,‘o”bﬁp @C"Ea
F; = the number of hours that bees forage in a day T % ”;.%
&
%%, £
- &r , -~
Fmax = maximum number of hours that bees can forage %:”«: %y
. %
X
-]
- . 6
Dgar = the day number that bees start foraging o

Dperiod = total number of days that bees forage

Day = daynumber
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The Weatherwax Function was smooth and symmetric about the middle of the foraging period
calculated according to [30] and fitted it sufficiently well (Figure 1).

a Forage availability. Becher et al. set food flow to be constant across the year, but we used the

"d
mczq:e realistic HoMoPo setting for seasonal food flow [30, 37]. The first day of foraging was calibrated
"%
to achxe@g overlap between foraging season and forage availability (Figure 1) (SHIFT G that controls
&

(‘

the HoMoPo ﬁa,od flow was set to -30). The single forage patch in the landscape (two patches for

%, °¢
Lan&gcagj: Mmgatffﬁg Scenario see below) did not represent a particular crop or habitat but was a
o % "
. =
represen ﬁ‘ta; :of enelaf’fma @yallability and distance in the landscape with the implicit assumptions
e %

O

that during exp@s,uf@all forag

\
.30

(3
q’ -
efs,;.? ﬁ}d(foraoe exclusively on the exposed crop.
%, T, %,
o
Control Boundaries farcﬁm ival Scergriqs”. %,
1,4 % %, "(,’;) ‘:‘)‘% %
0, G s i

In BEEHAVE the @b,!@&a,y requires dfgﬁ@i‘mgm quantity of energy (nectar) and protein (pollen)
-3 —*’-,, S ©., &

>

%,
-9‘

%

>
o
s, 6.
&" 6 o ‘e & >
o

S,
%,
b d
to survive. However, the actual cmﬁfiut‘i’es needed.depénd
-?, ¢oa 2z e
“on %%

distance between colony and forage, ha’aé}mgpyme an %f:’ﬁ@%gjzyg@favailable to forage in the year. Here
@,.. %
we use the term ‘boundaries for survival® to d;n%@;he coﬁi’bﬁi‘%d&f‘bf parameter values for nectar
o % > *«5
sugar concentration, amounts of nectar and poilZn @Zl)fﬂ?&hgg n;lbe%'gfgcfgen and nectar and distance
O'
between colony and forage patch for which colonies c%ﬁglélve in BEE’H?%VE.

<, »

0 6@}} Q:‘
The changes to the weather scenario and introduction ef Qeglsonal foodAlow resulted in different

15,( % "4

boundaries for colony survival when compared with Becher et al. [‘0,] <He1e we auﬁgd to establish the

& o(; b

forage quality required for colony survival in the absence of pesticide exﬁogm;; by mnn?fng a series of
oO %(\
'5

preliminary scenarios to explore the impact and interaction between distance ba.;a?’&gn forage a’n‘xg hive

A
o

‘b& sugar concentration of the nectar, the
%
%

2

&

‘-’ .
(hereafter distance), sugar concentration in nectar, handlmg time and quantity of poﬂ’en%nd nectar. “’@4
%,
(366
{BO'Q

These boundaries for survival have implications for lower tier calculations of exposure in regulatory
risk assessments [29] because the lower the nectar sugar concentration that foragers exploit, the more
nectar they will need to meet the colonies energetic needs, and hence all else being equal, they will

potentially be exposed to a higher pesticide dose per unit energy.

This article is protected by copyright. All rights reserved



In order to compare the scenarios, we calculated the energetic efficiency (the ratio of energy
gained from foraging relative to the energy spent foraging) at the beginning of the day according to the

« equations from [30]:

T

.,
ﬁ‘%
%
(-4
°E;}ergetic Efficiency = ((nectarConcFlowerPatch * CROPVOLUME * ENERGY_SUCROSE) -
P,p(
[2)
"% 4 flightCostsNectar) / flightCostsNectar (Equation 4)
Cf”é% (’0”6
o 9;;% ‘ ’?—oo
where né‘&mf@,gn Flowefﬁatch%ssuc:ose concentration of nectar [mole sucrose /L], CROPVOLUME is
")6, /""\g
the crop size of‘fpf@ers [50 }L%ﬁNPBGY SUCROSE is 0.00582 [kJ/micromol] and
';% "Q‘.,, (,%OJ:O”@ .
£ 6}. % _ % é”.:-a ";'o'
"’/@ (fO/ O& P (‘04:’9%‘1‘3 o('%
-
ﬂ;%mCostsNecta‘% Zo, #2 * distanceToColony * FLIGHTCOSTS_PER m) +
"f‘/‘,‘. 6990,&66&%9@@¢
(FLIGHTCOSTS_PER m * hamdfhg’ﬁ%neNe&af%& JGHT_VELOCITY * energyFactor_ onFlower)
% %A o S ‘6 o
?’J"Zq Q’- n ’?9?&-0,%
g‘“o: o,:'“‘oo Oé?»;%f% ‘s, (Equation 5)
“%. % % NN
% % o, %, %% %, %
% o 2 %, %, %,
% QD('&% ,:50 4‘1‘ ‘)‘
. =) "".r
where distanceToColony is distance between colo°i:¥ aﬁ’f 1age pﬁig ,Egl, FLIGHTCOSTS_PER m
") ‘% ‘96 9

0.000006 [kJ/m], handlingTimeNectar is the time spen ‘“ﬁglage patcf?{@]’éﬂGHT VELOCITY 6.5

Yo
%

[m/s] and energyFactor_onFlower is 0.2 [proportion: no un 1ti°’us§\4;11mg the ﬁ?@ger spends 20% of the

%, 7
N ~
energy on patch compared to the flight to and from patch. G“"% ;5/,0 ‘%%
& ’)O’ "64
o, T
In BEEHAVE, the handling time increases as nectar and pollen 1¢§‘&‘d¢é’pgl(gted by t éogmagers

sﬁ a (:5

during each day, so the calculated energetic efficiency was the daily max1mum“"@:&lgen and neé't@r are

o,z"i'o,- “1%,
replenished once a day in BEEHAVE). 2. e %,
. . {:5@
“%
As a result of these preliminary scenarios the following control settings were used in the P

<

remaining scenarios: The forage availability followed HoPoMo with SHIFT_G -30, which adjusts the
timing of the pollen and nectar flow see [30] for details. Pollen peak availability was set to 1 kg/day,

nectar peak availability to 10L/day and sugar concentration in nectar to 2 mol sucrose/L. Weatherwax

This article is protected by copyright. All rights reserved



settings: foraging started on day 55, total number of days foraging 250, peak foraging rate 6.4 h/day.
This led to a yearly total of 963.5 hours foraging. In real life most foragers are found within 1 km of the

o hive if forage is plentiful, but they will go much further if no forage is closer [24]. Colonies have high
6

pm@ablhty of finding forage within 2000m distance, but little above 3200m [24]. So we chose to run
%
all scenﬁaos with distance between hive and forage at 50m, 500m, and 1000m to cover situations
’(

where a ﬂowéﬁng crop is likely to provide a large proportion of the forage collected by the colony.

O

Fixéd, %J ker Mor, ﬁ!lltv Scenario

T'ffigﬁ;enaﬂo sen”e«a ma??:hed colony assessment studies where the total number of workers is

O’
@ .., "O O
S,

assessed and wés &gated to pre“d;)étgﬁe,coloxly s resilience to loss for set (fixed) proportions of workers

’c»°¢"

at different times of ﬁrg ﬁgal This scendag,oﬁu@.wsed to explore protection goals for colony size

'30/ ."3 o

reduction. Mortality was u‘ﬁgc?aed as set pr@@‘iﬂlw o}‘ all workers (i.e. in-hive bees and foragers)
6* " - )‘ ¢ A @ p

irrespective of whether they wer: &a&;}vﬁy fora g‘i‘ﬂg ag'&ﬁi’dﬂnot take the mechanism of exposure into

v

cv,,b""
o«@

account. Fixed worker mortality was mwprlem%q%W&a single day duration (10, 25, 50 or

< %
ﬁ-{r‘ ‘5 ’>( 0 ‘”

75% of workers removed). which took placé’@n@% &Xeal a(%d‘gfferénf‘flmes 1 April, 1 May, 1 June, 1

Py %

l

(, (‘-:“ c‘-’l{)
@ctonal design. The mortality
_t— go < o%‘? ‘:?9
was not related to background mortality nor intended to’ ﬁgp;,esent realisticy ﬁg&;glde mortalities, but to

es 0 % %

¢
explore the interaction between timing and magnitude of WOII%m“lgsses s,
%, ’av -

In order to explore the importance of duration of exposure we ran aﬁj&dltional sce’n@no series where

%0@ '3

total workers losses of 20% and 50% were distributed over 1, 3, 7, 14 an&*%'bx}ays stamﬁ'g,l June

»-*dv

(which preliminary runs had shown was a sensitive period). This daily mortahf;sgjfag calculate&py
4/4, -~

=X

dividing the total percentage worker lost by duration. o‘%&’%

July or 1 August (flowering crops are rare outSIdea‘Hy&;g&nod) efoi;fﬂLX

@
“c:

Forager Mortality per Trip Scenario
Here. mortality was implemented in the same way as [30], i.e. as a multiple of control mortality
per foraging trip and was used for comparison to the trigger values for forager losses in the EFSA

guidance document [29]. Mortality was implemented at the foraging j)a.tch so it only affected active
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foragers visiting the patch, thus at each visit the control mortality was multiplied by a set multiplication
factor. This type of mortality can represent acute mortality or disorientation where the forager fails to

.. return to hive; in the latter case the forager would in effect be dead to the colony. This type of mortality
G
oy
nng;ementatlou matches the data that can be gathered from RFID studies, where foraging activity and
%,

return t%”d;ive is measured [34]. In this scenario series the following factors and effect levels were
Oo(

(=)
varied in a ﬁfﬁy factorial design: distances between forage patch and hive 50m, 500m, 1000m, the

0

patc?@f@@ exposed’f@;‘ 1,3, 7, 14, 30 days, and the mortality level was set at the following multiples of
6

’.n

control: 2" 0&*5 10 w:th oﬁget (?P&xposure set to start 1% April, 1% May, etc. until 1** August.

i
@‘-T %

As '[hlS t@@é«&f mortah??dg@g?ﬁgs at patch the overall mortality was emergent and depended on

e
of
e T

control mortality, nuﬁzbe@» of visits aﬁd ‘p'fgjfmﬁgu of active foragers. The relationship between forager
a2 p‘@ %,
death per trip as a multlple ‘b-j%@ntrol and ?mgb;&agm loss is not straightforward to estimate because

o-:a"é

flights per day an individual bee makesgﬁ’e,)ﬁgper its mgf@fﬁy nsk per day and the greater the total

the total loss is dependent on boﬁﬁie ﬁambel o‘fta&v&f&ggers and foraging activity, i.e. the more
0

number of active foragers the larger the totafio%eg loss. §ﬁgﬂq@ éven a high mortality risk leads to

n =, o/ "'6
o
no mortality of foragers outside the foraging sea@%@ye they‘eé&nndg,actzve and therefore not
%, %, % %%, %, %,
=, < % e
exposed. @,% % %%, ,m%

Landscape Mitigation Scenario. The mitigating effecf‘ef’ai,temanve lfm;xposed forage was
z °>

explored by adding an extra foraging patch to the landscape with aﬁ’@;ﬁblhry of neétgi and pollen set at
’o/ & "
<,

10% of control peak abundance (equivalent to a seasonal peak of 1L necfas.a aa;i 100g poﬂg,n per day),

OO (;5

and followed the same seasonal variation as the main forage patch. The altemafg;‘é@atch was

<r* %e
o

unexposed and only present during the exposure period which lasted for 30 days staf‘q.g@cgl June. Thav%
t [

6‘.‘66

Q?oé

alternative patch was placed at 50, 500 and 1000m from the hive while the exposed patch was placed
1000m from the hive. The mortality in this scenario series was implemented as in the Forager Mortality
per Trip Scenario, but with a MORTALITY_FACTOR of 5 to enforce clear colony level effects.

Data analysis

This article is protected by copyright. All rights reserved



All scenarios were run with 10 replicates. In BEEHAVE the colony overwintering survival is
determined on 31 December, so the data analysis mainly focused on colony size at 31 December after 3

. years of consecutive exposure events (see figure 4 for an illustration) to account for year on year use of
(<)

-,

[
a?i;gen pesticide while taking into account queens are unlikely to last longer than 3 years [23]. In order
%
o
to addré’fsgeprotection goal setting, a safe level of forager losses was defined as no risk of colony loss
%

and a maxumi’iu of 10% reduction in overwintering colony size after three years of consecutive

O
%

expdgurq,events %,
¢3 %,
< Q
RESULfS & W, By
s, ’ “
"} @.g © C"/
7% . %%
Control Bounddaries.Scenario
S % "‘-* “
r-o %‘) % 'f'c%
\g ¢ - . - . -
The peak a1uf>mfmm1m1 size‘of { ft@p" fegy decreased with increasing distance to forage (Figure

(=)
% % %
*'6’ o P,

2A). The timing of peak c&@fyaslze also Varit
o 2 =N
4- 5, e o
T S QW 2
at 1000m. Similarly, the mimmum Gojfay size &@osv%o%?g iprmg at 50m but in mid spring at 1000m
% " ‘2,
(Figure 2A). The difference in timing e?g ‘P'egkz,glze was?:gfb; ngé’u;ked for honey stores which was at
’.r 5 %ﬁ' 04)(‘,9 %A

peak for a several months at 50m distance, ﬁ'u,t ogfﬁ,;for a co ?&0

%
“‘6’

<,
2
&e;jv;ﬁiwmstance from mid-summer at 50m to late summer

‘?& 9@@

.o'aq'

fﬁﬁéeks at 1000m (Figure 2B). Thus,

&

°/

at 1000m the colony was at the threshold of staw%ﬁg‘fw% if sugaﬁgéng%utratmu was lowered or
0 ¢)O 6 % ';)\9
2 Ve é)

distance to forage or handling time were increased the &:Louy went int&lelitre, 6(supplementary

<,

0 (Q
%

materials Figure S1, Figure S2). The colony only survived wﬁmﬁ'cgenanl botfnganes of energetic
’6 ‘?b
efficiency (equation 4). With the weather scenario used, a xmnlmlltﬁagm getic efﬁ?ﬁ@my of 25 was

!—o o
o,@

necessary for the colony to survive (Figure 3). Thus, increasing, for exauipgec@ugar conc"'egn ation in

'° ’4

nectar could to some extent compensate for greater distance between colony axf@fmoage or for’iquel

':v‘En

/

%
‘&

handling times. In BEEHAVE the control (i.e. without pesticides) mortality of fomg‘é;sﬁepends on

0(,;5 "
6

both distance flown and time spent foraging. Therefore, energetic efficiency alone could not fully d’*“o

explain colony survival, because the forager mortality per energy unit brought back to the hive was

affected by handling time, distance and nectar sugar concentrations. For instance, with low nectar sugar

concentrations the foragers would have to fly more trips to bring back the same amount of energy and
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S

therefore flew longer and consequently suffered higher mortality. In contrast, increasing the abundance
of nectar and pollen beyond a saturation threshold only had limited potential to compensate for poor

energetic efficiency or high forage related mortality (caused by low sugar concentration or high

-3

I‘«o’.
df@é@nce or handling time) (supplementary material Figure S2). This was to a certain degree an artefact
{-O'
of BEE‘H;}VE’S default threshold for how much honey the bees can store (50kg) and lack of beekeeper
53%‘
interventionsf ‘({eeding or honey harvest) in the current settings.

°¢

Fixéd, %rker Morfﬁiglty Scenario
s, %,
Tﬁa ti’ﬂ:;e to recofes,y aﬁ’@a; a forager loss depended on forage quality (here implemented as
distance). For 1ﬂs,tﬁ’ace at 50%"&51)1111;&; mortality the colony recovered before winter at 50m from

9
‘" ¢¢°¢

forage, but failed to ﬁﬂl{«{ecovel at FQM”%&J, forage (Figure 4). The higher the proportion of

workers removed on a smg‘;l‘e,&ay the largeﬁn:,ﬁe, ﬁagapt on the overwintering size of the colony (Figure
'5 ‘> cu 0' @

5). Mortality interacted with ms?ande §Qat 50m thé‘ge wﬁ'gpaidiy any impact on overwintering colony
c, '—>

size of even high worker mortalities, xfrhefegsqgt looogﬁﬁjﬁq,ce,the overwintering size decreased
-5 "f* 4“ °' <0,
rapidly when worker mortality exceeded 20” ap%fﬁggme 53’%1‘&2 ?iafﬁlg of the effect was also

)
[
0’91— "6‘"«9

J' t'-"
important with effects late in the season having la'fggfmﬁi)act on da@fmtyelmg size than those early in
'°> 6 0"7 ?p %,
the season (Figure 5). The colony was more sensitive to”eugo:},(er loss in ﬁug&;&because colony size
0

peaked then resulting in a larger total number of workers belﬁ-’g.m;loved eggﬂl@ymg was already

%, %,
declining and there was less time and forage to exploit for the coloﬂ’gﬁ)'/recova béfQ,le overwintering.
%, 2, %,
o, ,.

It was the total size of the adult worker loss that mattered for overwmtenﬁg me of the c&@ny whereas

/' .ao (;5
i

the number of days the mortality was distributed over only had negligible effecrg(.’l?"tgme 6) &%%
% % %
N'\O ?9/ @“"a
Forager Mortality per Trip Scenario ’=-.,&’>>Q cY
- s,
%
There was no impact of this type of mortality outside the foraging season, as there was no

exposure (see supplementary materials Figure S3). During the foraging season colony size was reduced
with increasing mortality factor and increasing duration of exposure (Figure 7) which both led to larger

total loss of workers. Again, there was interaction with distance so the colony resilience decreased with
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increasing distance. Mortality and duration also interacted with timing of exposure (Figure 7), but the
worst-case timing of exposure (April and June) was different from that in the Fixed Worker Mortality

. Scenarios. The reason for this was the way in which mortality was implemented in the two scenarios: in
%

>
th'%—cg orager Mortality per Trip scenarios only foragers were affected, which meant that there was more

%

scope f‘%‘@@ompensation by lowering the age of first foraging for in-hive bees than in the Fixed Worker
2,
Mortality SZ%ﬁ@)gios, where both in-hive bees and foragers were equally affected.
i ©
fca‘%o "@b safe lev?l"@f forager losses was defined as no risk of colony loss and a maximum of 10%
e, «;3 ¢
reductlc;n %f ﬁyerwmtem?gcol(my size after three years of consecutive exposure events. At 1000m

& O‘

distance ﬁom h‘iﬁvefto field thls ﬁg}sﬁlt@d in the following trigger values for forager losses: 3 times

‘s
->%°o

control mortality per‘ﬁ}gﬁl for 14 dajps, agi‘me%gm 7 days, and double for 30 days (Table 1), but at 50m
2

T,
fg.a RN

- W
the thresholds were much ﬁigﬁe; (Flgme

Landscape Mitigation Scenario ',-
O,

aé,o
‘.

J—
Adding a small amount of alteﬁlafidge‘fglage t qf’ ,Aé’ﬂ,giﬁt,ape mitigated the effects of exposure

“e. ¢(‘f"°<:>

to pesticides for settings which would oﬂlerfas%b%é‘ad to co I%Bffiﬂe@ilﬁb and loss (Figure 8). The

)

,- '?2— o/ “25

mitigating effect was larger if the alternative unefpo?egi%xage Wésddﬂsg to the colony than the

J,-O( ’)Q’

exposed forage. The effects of the landscape m1t1gat10n‘§igm;mned pazﬂyﬂ.ﬁ&;}%g presence of additional

resource but primarily from fewer bees being exposed. Thus, ewh’eg the altemagve patch was more
A -f
/(‘ O
energetically efficient, because of shorter distance, it was favour edu‘b{ ﬂae forage1s @Mm eover, when the

o o
o, ,‘

mortality at the exposed patch was high, fewer foragers were recruited to Qge%}posed pzﬁqh

% c %&0
DISCUSSION Yo % %
4“/ -:_% ’9’
= =

Our simulations with BEEHAVE indicated that forage quality plays a cntlca'fa,o?e forthe &, 5

,

6066

W

colony’s resilience to stressors. From the scenarios to explore the boundaries for control colony

«3
survival, it appeared that both energetic efficiency (i.e. the energy gained relative to the energy spent

acquiring it) as well as the background foraging mortality per enérgy unit acquired affected colony

resilience. The importance of forage was also reflected in the pesticide scenarios, which in all cases
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showed that colonies at edge of field had much higher resilience to worker losses than colonies further
from the field (when the field was the only source of forage), where energetic efficiency was lower and

o the background mortality per energy unit acquired were higher. Indeed there was less impact on
"‘a
cc'ﬁe;ues adjacent to an exposed field with substantial forager losses than far from an untreated field.
%,
That boﬁgtiful and accessible forage close to the hive is important for honeybees is well known and a
94(

(=)
fact beekeepgi"s exploit by placing hives next to flowering crops or bee attractive flowers whilst

ens@yfgocolony sur’ﬁquaI by feeding them sugar syrup and fondant at times of nectar and pollen dearth

"' /
'-’:3, Zon

[38]. Sun@gfg). impover ?’st;ed FG@ge and habitat loss have been implicated in the decline of several bee

H‘
o(“

species [6, 23 3’8 ‘?«QJ and staﬁag%,gﬁmuenﬂy contributes to honeybee colony losses [40, 41].
As colony suﬁt;vﬁi. typ1call; ﬂ;g‘egaa g;iaopvelwmtenng size and effects may accumulate year on
year [30, 42] we here prop%kg‘?&) set the ;vggga%wiﬁcg:n goal in simulations as no colony losses and a
maximum of 10% reduction m@ov:erfwiﬁtaegng :&gﬁyusrz(;:e"aﬁ:r 3 years of consecutive exposure events.
The Fixed Worker Mortality Scenar fo's"’ gh;éhomatche&gdp‘ﬁg ‘&sessments in field studies, showed that
% ) 9‘ "“
when the colony was placed at edge of ﬁelzl"ée':;ghny m:la%:,ﬁ}i; re,é°6ve1y even after losing 50% of

J‘ 6966

workers. While losses of this magnitude may appé”aﬂngﬁg they ar&»éﬁnlgr to worker losses caused by

06 9"?9

swarming, which may happen several times a year in th?qgmg colonies “PZS’f’@‘xgnlaﬂy beekeepers
@ q.. o

employ several techniques to reduce swarming and also makéia&guucleus c&igmes by splitting to
’6 "'b 41

increase numbers demonstrating that thriving colonies have substaﬁf;;‘f’ﬁompeusan’up mechanisms for

4 2 %,
reduction in size (e.g.[38]). However, in our snnulatmns at 1000m dlsté:;fé; 'fhg colony v?ag less resilient
and the threshold for full recovery within a season was about 20-30 % woxker fb}s§e§ While oﬁ‘roresults
are specific to the forage availability and weather pattern used in the scenarios, wh:cgﬁare cahbrateti 4

. : . % g 5
to stress the colony, the losses that BEEHAVE predicted a colony could sustain is much more in line e,
with knowledge about bee biology (e.g. swarming), losses associated with movement of hives and

beekeeping practices [23, 38] than the protection goal of 7% reported in the EFSA Bee Guidance
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Document [29]. Thus, the EFSA reported protection goal of 7% of colony size is overly conservative
given the large natural fluctuations found in colony size over the season and between years [16, 17].

The trigger values EFSA calculated for forager losses using the Khoury et al. model [28] were

=3
>
se?%s a multiple of control [29], however it is not clear whether they mean per trip or per day and as

5

our ana‘i‘ygls showed these two are not necessarily the same. Using same protection goals as above (i.e.
”ﬂ
10% 1'educuoﬁ’°jn overwinter size after three years with consecutive exposure events), our results
O

u1d1éa,te'c1, that for a@losses should not be greater than double the control mortality per trip for 30 days,
¢

’.x

whereas EE(S‘AP[ZQ] state%?gj_\at%mlble control mortality is only acceptable for three days [29].

e
zf:r

Similarly, we s'i?mif@d that tlueé;gmg?kgonnol mortality per flight only caused negligible effects if

6

lasting for 14 days w&géﬁs EFSA stétgé‘ :é‘ lﬁg’t for negligible effects for three times the control

(‘
o T,
v.“

fa ‘@, 3
mortality is two days. S1mﬂh;Pg,om simu @35' (:s 0@kﬁ\gad that if the effects were short lived (up to three
% A 2 6tw CRRCRE-N
% % 963, % £
days) even increasing 1n01*(ahtycf'& fﬁ) t@es the ¢ ofng’]‘q;&g ality per trip had no discernable effects on
% % % o
'Df o e T4 D

overwintering colony size. Implemenﬁug iff aJ lnoﬁa;ﬁg%g‘@ 1.5 to 3 times control) as EFSA [29]

\0?
&
2
\‘.:‘
oF
Q

%, o ?‘b 39 s, <
00 X 9:“ /z.@ @J. nﬁ
even at the time of exposure and none on ovelwm'?e;ﬁzg mze To set the
%, %, ‘355 =% ’?O 9'

g ¢ §@§onallty of forage and

P @ e

EFSA used the Khoury honeybee model [28], which exﬁg s honey stote
colony dynamics, energy budgets and many of the reguiatlolf‘hlg’el;amsms enifp}oyed by bees to deal

‘Q:S 4:- 4
with stressors and changing forage availability [25]. This is not meﬁ'qt’as a cnnasx@gf Khoury et al.
L

6

[28] as the authors clearly state that: “The aim of this model is simply to i)gpg',de a basic’ﬁeoretical

dk,o ¢~

understanding of colony dynamics in an idealised state.” However, it does h1gI”1‘l;g‘h-.gthe nnpoﬂ"a;lce of

<=~ 6;,
«

including the factors that are driving a biological system and understanding the hmnf’a{;&gs and By
; “,

%

strengths of different modelling approaches [43, 44]. Beekeepers employ a number of management 6"’9@

techniques to counteract stressors, for example during years when forage or weather is poor they either
reduce honey harvest or feed the colonies or face the consequences through colony loss [38]. We

recommend that the control scenario for pesticide risk assessment should be based on a stable colony
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(i.e. it should not be based on a declining colony that is doomed to fail), but one that is only just stable
to ensure conservatism. We here used food stress as means to calibrate BEEHAVE so the control

o colony was stable but vulnerable. In contrast to pesticide induced stress, parasites and diseases
‘“‘6

1epa>9dnce and multiply and therefore even with unlimited forage and good conditions the colony may
’r‘

not be é;tﬂg to compensate for the bee losses [30]; beekeepers routinely control for Varroa mites and
":’f

diseases to en‘§u¢1;e colony survival [38]. Therefore, vulnerability could also be calibrated in other ways,

(=3
o

2.
e.g. iigﬁlﬂding othe?%'s?n'essors such as Varroa but then the level of foraging stress would have to be
6

O,
é\!‘

reduced tc?eeﬁs,g_ue contr ofos,olon?osurvwal Such calibration should be carried out for representative
'z Of

d"

regions as weathg,l oiorage qllai’is,g"—lggﬁdscape structure and beekeeping practices all will have

° 4‘%¢

substantial impact on'Qp"l%my resiliente. ’Eg-‘S.gf?s;ate that one of the main obstacles to use BEEHAVE

4 %

%, / %

@(. @ D,
for setting protection goalsigmg lack of a ﬂe qe;fdeﬂmodule [31]. Here, we demonstrated how some

o
0"’ .

P %
@, :9 4 o
fairly simple changes can ovelcome@g&:gunent J;'ﬁbogf BEEHAVE as published, but it also

&
’b O,;,“Z—““?o'
*> °

became clear that since the weather, lfn%fegﬁe structu Mfgﬁ%e quality has such large impact on

“e. .r ’59 P P "
colony dynamics, work is needed to develoﬁ'fé’% worsto%gﬁe, s@gﬁ?tnos Ideally, a group consisting
Q’( ‘?jd D/ "6

é‘i
A
é”‘
&
&0

\}

'>°Q

<

of experts on diseases, parasites, forage, beekeepﬁ-gjiwﬁéﬁces agl‘agﬁfmy, landscape ecology and
ecotoxicology would define the control scenarios for wf?ag ngnsutute re&;&;g ngst-case scenarios in
terms of landscape structure, beekeeping practices and Weathﬁglﬁghe d1ffe1<effk;e¢g10ns
In our scenarios, the colony needed very good energetic e:‘ﬁ;e"ﬁ%y to sm‘vnﬁ;qand it seemed that
4, o %,
compared to typical distances flown by foragers and sugar concentratlonﬁ; agctal this ﬁlas on the

A‘-é

“hungry” side [19, 20, 23]. The reason for the discrepancy between our sm1ﬂa‘i‘19ﬁaoand nauudlp
%,

/ ¢- o;q"
@

foraging is probably that we used the same sugar concentration and distance to fo1ag‘"&,,a’i& year, Whlch}"
meant that the colony missed out on some good foraging opportunities which are known to be
important for bees, especially if they occur early in the year [38]. However, as long as the food
availability for the control scenarios are calibrated so that the colony is on the brink of starvation then

the impact of any stressors will be conservative. The sugar concentrations that can sustain a colony
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depend on the energetic efficiency and background mortality per energy unit acquired, but also on the
length of the foraging season and weather. For instance, in Becher et al. [30] where the nectar flow was

.. constant and foraging season longer the colony could survive on lower nectar sugar concentrations than
X
<)
—‘o .
A . o 5 "
in f&;}e simulations presented here, where the foraging was more restricted. However, the sugar
?

concen?fa,pon of 15% used by EFSA in their calculation of shortcut values used for exposure and risk
’;‘(

assessment 1s‘}3,robab1y on the low side for colony survival, unless the handling time is extremely short.

Thll&;fo;)a haudhn&@nme of 1200s (typical according to [23]) the energetic efficiency for 15% sugar in

nectar 1'?/ G;Jfo% 2 even at edge ofcﬁeld and thus half of the threshold for colony survival of 25, which we

identified in 0uf°»sé"euar105 A;oﬁ"egfn:s%q}gnce the overall percentile of the exposure implicit in the

EFSA shortcut value‘s’?gs ’hkely to b; f; @eﬁ@an the 90® percentile exposure value EFSA aimed for.
%%,

Although neomcoinigﬁtgesxdues géﬁgfajf;ﬁ :.detected in less than 5% of samples [45] there

% %

(‘

{a

©°¢

= Ve,

@ / B )

& < 2

has been much debate over wheﬂﬁerﬂ%@' se of niégs ulicotintids as seed treatments have caused
<, oy s o

af p’—’a % ?90‘ %

widespread colony failures through exp pos €yja polleﬁ&
%

2.

\:@Q

>,

\0
"23

/fstar{lZ 13]. Several researchers have
(=4 @,n

()
f:;.@

- . o J’ =
found increased forager mortality under labota agj’f
o X 5

B

semcﬁ% L ﬁhes [12]. but the realism of

% o, o
°/¢, 6{: c’a

exposure concentrations has been questioned [14?3;(;&3&(&01‘3 on éaé@ﬂynamcs have not been
% % ’bd o« o~
detected in field studies with naturally foraging honeyb’éegj[:}, 6,17]- M(ffeﬁ?gf‘?(ét appears the increase
5.,
o

-]

in overwintering colony losses plateaued or was reversed bef‘c"»ze’?ge neomcotﬁ;md moratorium in
1—; % 4

Europe came into place [2] and in the USA where neonicotinoids ai‘“e ﬁ*xg used it %g also slowed [9].

[~
Oo 0

Our results indicated that if mortalities exceed the recovery potential of ﬁ'xe cajony the effgcts build up

A ,o ,_—\6

and the resultant reduced colony size would be clearly visible in colony assessri);:i“rtg and honej’zyeld

@’Zn ‘%

(e.g. Figure 4, 6). Thus, the apparent concern that effects can build up undetected un‘fgljhe colony

!“@“
s
%
a,

-3
6@

suddenly collapses seem unfounded especially during targeted regulatory studies where the colonies are %,
frequently monitored and for extended periods post-exposure [32].
Our mitigation scenario indicated that a small amount of alternative forage can reduce the

exposure to pesticides on crops if it is of a better quality than the crop, here simulated by a shorter
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distance. Honeybees choose the most energetically efficient forage and if there is more attractive forage
available, sufficient pollination of for example apples, which only have 25% sugar in the nectar, can be

.. challenging e.g. [38]. Together with our findings from the Control Boundaries for Survival scenario

Pu

.
aﬁdghe pesticide scenarios this points to the critical role of increasing the abundance of good quality

%

[~
forage ﬁ?eg gricultural landscapes to increase the resilience of honeybees towards the stressors in
%

(=)
general Lon?’&,exm changes to farming practices have led to far fewer flowers in the agricultural

D

land’s!;gpgs e.g. 0v€r«»,20% of the flower rich meadows have been lost in the UK since the 1950s [46],
%,

L
5

6
cloverin pasﬂg es has be@ame rﬁuch less prevalent and more effective weed control has resulted in less
4} )

E “%%
and less contmlfb,tfé’afomge fmmé‘agrs [47] (however, the lack of flowering weeds within fields also
%, % %,
mean that fields becomeﬂgss amacu{'re t‘@v,i%g‘fhgtow thus reducing exposure to pesticides outside the
O/ » 2 ,-3#

flowering period of the cropg&e,lf [48]) Bég?’agfars’roﬁen feed colonies to increase overwintering

t° 6 ‘?)’6»
S,

survival (e.g. [38]. However, seves,‘al? %tﬁdles hax?’e,,shovm mat increased availability of forage on farms,
o' 4 <°
_/!- A

e.g. improved field margin manageme’in, sﬁgl’r@s sowufgﬁfj’bg&r margins and strips, also benefits

’3 "’af‘o'a

other wild bee species [49] again h;ghhghtlﬁrg,fﬁﬁ‘mym tan&&ﬁgmgtévmg forage availability for
t:' _‘,

pollinators in agricultural landscapes. e %3 % ’a %
We recommend setting protection goals using sﬁifé%g;i honeybe'éc&gﬁggs at the threshold of
decline to ensure conservatism. The results showed that tot::I %;:ﬁglanve lo:s"ej \:rorkers drives the
%, %,
colony response rather than the number of days the loss is dlsmbftté'@ GEEFEI We ct)ﬂa.;ude that for such

/ 0@ ':'

suboptimal conditions a total 20% reduction in colony size is a realistic \frq;s&case pxote’egon goal.

o
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Figure 1. Weather and forage availability used in simulations. Rothamsted mean (primary Y-axis):
forage hours per day calculated using mean temperature and sunshine hours from 30 years data (1981-

26@) with foraging threshold of 15°C max (total hours foraging: 936). HoPoMo Forage (secondary Y-

axis): f%zgge availability as proportion of maximum and SHIFT G set to -30, which shifts curve to
2,

o,
coincide witﬁ“’forage season. Weatherwax (primary Y-axis): foraging hours smoothened to reflect

O

clenig;frrgays that \ﬁe;}ld occur most years ( total hours foraging: 963).

4,
Figure 2. &ga’&g‘nal colonf‘?dynaﬁalcs for control hives at different distances from the forage patch.

/

Distance: dlstau‘tg ﬁ.om coiony’@g fpﬁg,e patch [m]. X-axis: day in year. (A): colony size as number of

-D

workers, (B) size of fi’bpe’ty stores in Eg ﬁqﬁeag o,
“¢

“% %, s,

Figure 3. Overwintering m%é,@%,colony at &t‘f ofig %h,ergetic efficiencies (Control Boundaries

°<’° %.
0@ )‘ % -~ G

Scenario).Y-axis: Ovelwmtmmg’ﬁodfng?(sme (w’%l% 03}“34 December); X-axis energetic efficiency
O’

@ "

W

colony survival. %, o, 0y
¥ "'06 4"@,:‘(@1}_ @’3000 o

o o ®, I

Figure 4. Example of colony dynamics over three%g With a yedlyievent w
s, S € B, % %

o % % %, ©, %

were removed on 1* June (Fixed Worker Mortality Sce’ﬁq“feg (A) Coi ("’ﬁg;‘&& ;he red vertical line
5, 5 %

d‘

where 50% of workers

&0 %
shows the colony size on 31 December after 3 years of conse&moﬁg exposure dents which is used as
’d ‘% ‘F
endpoint in other graphs. (B) Honey stores. X-axis time; dotted hn@égﬁdécate exposq,re events.
. o G
0%&00 4.%7
%, %, “a
©5. 0

Figure 5. Overwintering size of the colony when different proportions of wmkégs WOEIE lost (f fkgd

Distance: between colony and forage patch [m].

Worker Mortality Scenario). Y-axis: overwintering colony size (number of wmkers qu%l Decembelgs

6
<

>
%

after 3 years of consecutive exposure events. X-axis: proportion of foragers and in-hive bees removed.
The dotted line shows EFSA’s (2013) protection goal of 7% reduction of colony size. Distance:
between colony and forage patch [m]. Legend colours indicate the month of exposure (1% day of

month)
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Figure 6. Overwintering size on colony when a given cumulative fixed mortality was distributed over
different durations. Exposure started 1 June. Y-axis overwintering colony size (workers on 31

&December) after one year with one exposure event. X-Axis: total mortality [proportion of workers

<.
Q’mgved no unit], legend: number of days the total mortality was distributed over [days].

F]gm; %,polony overwintering size at different exposure durations and mortality levels for foraging
trips (Forag;ﬂ&géortality per Trip Scenario). Y-axis: colony overwintering size (workers 31 December)

%,

4.
& - : ; ; : L iy
aftef3 @gars of con’%&cutwe exposure events. X-axis: Mortality factor, i.e. a multiplication factor that
S "3 "
‘5/ ’»

the conno%pﬁgkgwlmd f%r:eac%alp is multiplied by. Legend colours indicate exposure start (1% day of

month . Dlstanee ‘b,etween cofw/aﬁd,foraoe patch [m]. Exposure duration the number of days

9 b (,
"r".ﬂ % °0 o %

exposure lasted for. "”/@Q_ "o% b Y 28,

Ly

:z'/q o-/ e “ o@ﬂ‘:j%aof‘o@

=5,

Figure 8. Mitigation effect og %ddmg additi gégéﬁgﬁp_posed forage to the landscape (Landscape
,¢ . ,:3 6@‘:‘ 6';.\& ﬂﬁ%O‘Qq)
<r -
Mitigation Scenario). The moﬂﬁitg’fg@@ per fli ft»cg?agﬁeg o0 5 times the control for the exposed
o o % S
t"‘m t?,{ e ('Ga ?Qo "4, 3

patch. Y-axis: number of workers. X- é"sg&s_" davin year. ‘izeggﬁtgé@lour' control: no exposure and no

. r:2:,\ ("55 A ;%"96%"'5@(‘(‘

o o Ve, o
mitigation patch, No mitigation: exposure bﬁeﬁagﬁmgano wﬁ(]j@ﬁin 1000m distance between
06(, 9‘*,. '30/(:9"6@ Qc«@
< Y, s
colony and mitigation patch. The mitigation patclf‘h;sﬂglﬁq/o of the’még’éxm?@nd pollen flow of the control.
(‘ ,.
&’%0%06 % %, %, % e, O
e :
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Table 1. Colony size (workers on 31 December after 3 years of consecutive exposure events). Grey

shading indicate more than 10% reduction in overwintering colony size. Treatment day: start of

6

.. exposure. Treatment period: duration of exposure in days. Mortality factor: factor control mortality per
(0

ﬂiggt was multiplied by (1: control). The forage was placed 1000 m from colony.

%
i
e Mortality factor
Treagment T’i‘;gatnlem 1 2 3 4 5 10
day;” _ peridd,
1% Afifs. 1 % 19845 20103 19636 19680 19671 19713
o %03 "%, 19845 20787 19317 19758 19453 19146
7, «,1,98553 19882 19752 19865 19346 14230
L%, 198;)?%*&,9860 19183 18731 15886 3994
30%,2, 19845 20124 17853 14792 8507 1215
1% May 1 %%, 19730 °4§@43“’f9601 19787 19737 19961
3 %, 719730 19849, 19844 19643 19896 19269
7 @9»2.30 1929%;, %g%ﬁ’;wsn 18930 17580
14 191,3‘@, 419508 1@397% 18388 18799 16376
30 19750, 19289 17‘98@3» tqja,s 9330 0
1% June 1 19977 f«;%f& 199947 '1»9914’% 19209 19966
19977 mj‘f,;, 19784 19 ¢of9,s32 19525
19977 19473, /49564 197907, 189% 15785
14 19977 19852 }@1704%9'5‘6%‘56?5 5726
30 19977 18584 119862 2511 O, %0
1% July 1 19651 19960 19547, 1:39@; 196§5°»f9560
3 19651 20322 19903 i@@lg_ 20004 e;’%?@k
7 19651 19636 19541 18611219187 1‘8452"«‘
14 19651 19816 18583 1763f%, %5;21 136%
30 19651 18297 14445 6735 53,% 0 “‘@%
Of":%% @b&ﬂa
‘6%:00 "'%O'
6‘,/;:5&’ O»g,%
% 0"5"(- %
9"&;"’4’ ‘64,0
&%"'?jé‘? %%05

This article is protected by copyright. All rights reserved



Rothamsted mean 15C

[wnwniew jo uoluodosd] Ayjiqejieae a8elo4

™
—

o

L

|

e8]

o

o <r

" -

o o

1 1

o~

(=]
]

jan]

o

m \N @ atherwax

ww HOPoMo Forage

- 01-Dec

?at\m

Q
N s N

A\

(4

moy] Suidesoy

This article is protected by copyright. All rights reserved



DISTANCE
| #w=50

| =500

=—==1000

360

330

” 7 R b j 1

888888 88LF% ¢ 8 &8 2 °
o o O m o O %«4

w v O wy

<t =T m m & ™~ o mww“v.u«

[s126e10) + st aAly-ul] s1axJom [63] 21035 AauoH

¥*
.o»o,
Aun.

This article is protected b}; copyright. All rights reserved



¢
nwo,o
o
&
{
& i
o ¥
)
&
&
-us o %.ﬁa
o ¢
o & g
[ s ) A@ A@ A’@
] © & oa»
~ N & o
o 00 &7
E " &N
& N O &
& & e
& ¥ a0
g & o
& e ot o Az&
) O W
& & 0" &5
0o 0" & /@.@
®sem oo SN N 4
N m@ﬁ&. %.9 /’f &
O\ ..a,o &
o & P & o ./.rﬂ
PNENIE O oF &
AA/L OA/& @9 ‘0,0 m WOF OA
B oV (Y b} P o
S S =g e
o g B o0 o
™ & &
& o FHE -
e s ms » A&@&&,ﬁ oa%ooo% ol .vmm o )
uew W TN oo’ & 5
& gl A =2
& o%\a% o_r_a., aocv A [
P (0 A o . &
smem @ & & ° & P
& & & & & 4 =
LT o8 A«o o & 4 =t
cmem o oF e POgy 2
e PO S
z —— 00 &A. 9& Al 5 Of
e S '
wmm e ; 3
TP J & VS & "
e el L
) AO Q
® o a.«,p =
& E® A
o & %w., s
& & x5
O ) o
& W ¢ .
O & o
> &L
o e
0 NN
& & o
%./ & &
- - s —F =4 - . o ey
Awro w a.? Qvﬁ m [ fs
¢ CARE =1
& o AR = S
o O e 0% S
&4 Cx A = o
& o o.f
mw.l N
o _Ewmd.@?w;_;-:__ SIEOAN
u“lb

This article is protected by copyright. All rights reserved



o
Awo@
&
&
&
&
> —
> = O
P e =
3E : 58 ;
@ = @ 3 = "
385 211 S
g v s o5 o
i1
wd
e g 2uNSOUX3
..... —7 aunsodx3
..... L1 aunsodxy

RRR2°RRRE-"°

o 16} 21015 AauoH

& Sl
*Eumﬂo,w%mwwp anly-ul] SR
o & ..w,/
SO & &
s P
o* .
&
6..«#
0

Figure 4

This article is protected by copyright. All rights reserved



Exposure day
— April
- May
= June
== July

DISTANCE
500 1000

50

= August
— Control

ght. All rights reserved

rotected by copyri

eisp

This articl



)
& g
W 5] T 6ﬂ.¢
i e o :
: O
L = awv
O O m ,,\.,c
v
O | ,,.fa
,.)po
o
o E
e
%o
o 5
y N
Lﬁ»! AGQ ﬁn»
e’ o ¥
& R & o
& 3* 7
e 3 &
5 ; & O &
. & o o0 .rGé ¢’
A X
= @A@O _...V//r/ 00,9 ooo. »fov
&/Q O.,L‘ @A/ QQ« &.OF
A & & o
o % & o
j Of& &P .O/ mvo. ,fc Ky
LN @ x° ¢ i
= & & & DN
= = &gt o8 S
= © ¥ & » & .d?
—_ (1] & & 22 moo o 2
s : & ,cof m(& F o }Jﬁc
= m ,.wf.u\ o.ho o ;G..o».w. ..ofo
& & Y
wn ToTR "\ @ o f.m, C
W & e o
(@] (' &2 e N o oo
Lot 3 g
o e B 0 B 3
> A0 3° < 8¢ o ¢
Ll N\ & o & > o OAA/
o )m.pJ( /.fO» /u O/—.L\l 0000, 000
2 N .
O ».OO .va .,m ./JO W AOJ
o% L & & ¥
R E POy
B A /vﬁ 5 ©
& (@ Oy
r .
3
o
S o b )
S S S ¢ 8 A
) o ¢
un > oo 3
™~ ¥y
S & m,_.%,woo b
=0

a0
i a4
._ow%n:: m:tﬁﬁ.—&:o.so

,wvr,,
{
&

This article is pr:
is protected by copyright. All rights reserved



Exposure start day

~— April
= May
— June
— July
=== August
= Control

Exposure duration
7 14 30 ) ) & o

1000

Distance
500

50

15000

o o3 vor o : :
LB 3°83838°888°
wave o S o ===
) o w oo i O wn
+ 533( BAIY-U1] SINIOM

This article is protected by copyright. All rights reserved



Mitigation

w—— Control

=== No mitigation

— 1000m

= 500m
== 50m

40000

3
,.v«r
.Of

&

{saaqany-u + siafieiog) sopiop

10000

5000

This article is protected by copyright. All rights reserved



Van:
Verzonden: 07 June 2016 14:52
Aan:
Onderwerp: RE: mei_2016_ctgb_comments_on_com_implementation_.docx

Hoi [N

Zie attached mijn input; ik kon niet goed aansluiting maken op jouw stuk over de
protection goals dus heb jouw tekst doorgestreept :-) Voel je uiteraard vrij om dat
terug te veranderen of er een andere draai aan te geven.

De industrie-referentie kon ik niet plaatsen; ik had het over een referentie die aangaf
dat de 7% bovengrens voor de effecten vervangen kan worden door een 20%
bovengrens; dat houdt echter ingrijpen in in het specific protection goal en dat is voor
de trigger discussie voorlopig een brug te ver, lijkt mij.

Groeten van [JJjj

From:

Sent: 07 June, 2016 12:23

To:

Subject: mei_2016_ctgb_comments_on_com_implementation_.docx

Hoi [}
Dit heb ik er tot nu toe van gemaakt. Leek me handig om alvast naar jou te sturen. Ik

input kunt leveren en alle verdere commentaar is ook welkom!

Groeten |

Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u
niet de geadresseerde bent of dit bericht abusievelijk aan u is gezonden,
wordt u verzocht dat aan de afzender te melden en het bericht te
verwijderen.

De Staat aanvaardt geen aansprakelijkheid voor schade, van welke aard
ook, die verband houdt met risico's verbonden aan het elektronisch
verzenden van berichten.

This message may contain information that is not intended for you. If you
are not the addressee or if this message was sent to you by mistake, you
are requested to inform the sender and delete the message.



The State accepts no liability for damage of any kind resulting from the
risks inherent in the electronic transmission of messages.



Van:

Aan:

Cc:

Onderwerp: RE: overleg EU Bijen GD Locatie Ede/ Wageningen
Datum: maandag 6 juni 2016 17:06:22

Bijlagen:

Beste deelnemers aan dit overleg morgen,

— hadden voor de vorige SCoPAFF-vergadering, waar de voortgang van dit bijen-
guidance op de agenda stond, al bijgevoegd Ctgb-commentaar voorbereid. Inmiddels is dit
document nogmaals geupdate.

Ik stuur dit jullie nu toe als handvat en ter voorbereiding op ons overleg morgen. Met excuses
voor deze enigszins late actie!

En met dank aan

Tot morgen,
groet,

Beleidsmedewerker / Policy officer

Ctgb

College voor de toelating van gewasheschermingsmiddelen en biociden
Board for the Authorisation of Plant Protection Products and Biocides
Bezoekadres / visiting address:

Bennekomseweg 41, 6717 LL Ede

Voor navigatie gebruik Horapark

Postadres / postal address:

Postbus / P.O. box 8030, NL-6710 AA Ede, The Netherlands

Urgentie: Hoog
Geachte genodigden,

Woed is heeft u betreffende bovenstaand onderwerp al bericht ontvangen van-

Op verzoek van -treft u bijgaand een datumbriefje voor het plannen van een overleg
Bijen GD. .

Helaas zijn de mogelijkheden zeer beperkt, desondanks hoop ik dat u tijd kunt vrijmaken.

Wilt u zo vriendelijk zijn uw beschikbaarheid in te vullen en deze zo spoedig mogelijk retour te
sturen.

Hartelijk dank voor uw medewerking.



Met vriendelijke groet,

Management assistent

Ministerie van Economische Zaken

Directie Plantaardige Agroketens en Voedselkwaliteit
Bezuidenhoutseweg 73 | B-zuid 4e etagel

postbus 20401 | 2500 EK DEN HAAG

Let op! Bij bezoek aan het ministerie dient u in het bezit te zijn van een geldig
legitimatiebewijs!

“Dit bericht kan informatie bevatten die niet voor u is bestemd. Indien u hiet de geadresseerde bent of dit bericht abusievelijk aan u is
gezonden, wordt u verzocht dat aan de afzender te melden en het bericht te verwijderen. De staat aanvaardt geen aansprakelijkheid voor
schade, van welke aard ook, die verband houdt met risico's verbonden aan het elektronisch verzenden van berichten "

“This message may contain information that is not intended for you. If you are not the addressee or if this message was sent to you by
mistake, you are requested to inform the sender and delete teh message. The State accepts no liability for damage of any kind resulting from
the nisks inherent i the electorinc transmission of messages "



Mei 2016
Ctgb comments on the proposal for implementation of the EFSA 2013 (revision 2014) Guidance
document for RA of bees:

eé-% Regarding Annex A:

%1)

©,

2,2)
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Perhaps it is good to note that if the parameters of Appendix O are taken into account, very few
to none of the current field and semi-field tests for bees will be acceptable for use in risk
assessment. In addition, there is, as of yet no means to address this in such a way that field and
serm—ﬁeld tests would be feasible.

Curreritly the FOCUS run-off scenario is not in use, thus the environmental Fate sections would
have to dég:lde on agreed upon inputs and formats for outputs before Jan 2017. It is possible
hat comm%m a harmonized agreement for these might take longer than that (taking into

.

oa&s@unt the summer Rolidays).

3)

cTf?,shc\,uld be ackndwledg‘e in the document that the guidelines/test protocols mentioned are

the dne&;currently avai!a"ble”amd that, once new harmonized guidelines become available, these
should’t he fx_sed |nstead?e,, g_‘t.l‘tdellnes for testing acute toxicity to bumblebees are currently
being rlng?tgsfgd and, ondéadbptgd,éhould be used instead of OECD 213/214).
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Regarding Annex B: °¢,‘°'z, °°4 %, > %

1)

2)

3)

4)

5)

b

As a general point, ?Mg hote ;hat marQ dftﬁa t’Qelcs listed in Annex B need more work before
they can be lmplemenﬁﬂséq;omme?ﬂs‘Bel%\wj’:[he intended implementation date is February
2018. This is ambitious, aﬁdhéﬁpnonty ﬂ\gulglcbe given to this work, especially if these topics
are to be assessed among Iﬁé}nﬁgr&tates in &hﬁgﬂQpﬁgd way. We recommend that an expert
working group is set up a.s.a.p. h\ﬂl;;lt!h screntlsfs%ug sia,&ask assessors work on the sections
of the guidance document that neeglfqrﬁlgr develoﬁ;ﬁg;lfr, %s
Another general point is that some of'tbeagowcs in Anﬁgg(‘@ﬂg indeed risk assessments that can
be implemented per February 2018, in fﬁgo?Qaace with ﬁie‘ilﬂeﬁnf the Annex, while others
seem more like action points for the expertwg'ﬂggﬁ’g,group thatsmgeftgcommend above (e.g.

‘reconsideration of safety factors’ and ‘a rewsf&p of | fhe GD' aré‘«hdr‘dfyy?»;hmgs to addressina
specific active substance or product dossier). It is rgt&;nmended fﬁ‘at the‘?g is a clear separation
between these two types of goals in the Annex. '?’6 %, ‘°
We are not convinced that a fully-validated and rehablé’{nétbod/model fq; estlmatlng
accumulative toxicity will be possible by Jan 2018, partlcuﬁjrﬁtsonmdenng ﬂ%at up to this time
this “optional” section of the chronic toxicity test has rarely bégﬁflmplemente'a.Smce honeydew
is not included in the current (2014) version of the Guidance, it |§'¢uﬁ’élear what tc?do ifa
screening step does not pass. Would the next step be risk mltlgatloﬁ.?,ligxere some reﬁnement?
If refinements or mitigations are possible/the next step, this would pré@grﬂgbly also hatlg.to be
placed here in Annex B...
Considering the problems with methodologies for appropriate honey and btﬁn&gbee ﬁeld te@§
according to Appendix O, it seems unlikely that adequate solitary bee (semi) ﬁe‘fd Fﬁethodologleﬁ*’
{(according to Appendix O) will be available by January 2018.
Sublethal effects — considering how difficult it is to link sublethal effects to colony-level effects
this point seems very open. Other than HPG, there is no sublethal effect assessment in the
current (2014) version of the Guidance. In addition, even for HPG, January 2018 seems
optimistic considering the need for standard tests and adjusted risk assessment schemes
considering the protection goal and effect of the sublethal effect(s) on bee populations.

2



6) Effects on homing flight — this is not yet part of the RA scheme in the (2014) Guidance, so it
seems optimistic that it will be available as of January 2018.

7) Development of landscape modelling — this refinement is quite specific per member state. It is
likely that some member states (like the NL) will be faster at developing this than others. It is
possible that a model from the NL could be used as a basis for other MSs, but this would require
a large amount of time to develop... In the meantime, it might be good to specify when

“% _ extrapolation might be possible.

Regardirig Annex C:

1) Isthe intention of the lines ‘chronic oral toxicity test with bumble bees/solitary bees’ and ‘larval

». toxic{ii&.(;est with bumble bees/solitary bees’ that no such tests need to be performed, or that

q,f%o the chro?ﬁg oral and larval risk assessment to bumble bees and solitary bees does not need to be
O,

2-, “zglone? The3614 Guidance already refers to the honeybee tests for these endpoints, so if the

% §5 . “Op i1 : ] ) .

“‘og&g'ler is meant; it is ﬁn&lear why this needs to be listed. If the latter is meant, please rephrase.

2) No,dtcumulative risk assessment for bumble or solitary bees exists in the 2014 Guidance, so it

5. "2, N
seenis odd to list it hepg.%? e,

3) Listingfi or&»,t/ests with b%ggﬁt% Eges here seems odd, since in Annex A it already says that
combined’ﬁ,gﬁ'ﬂ%o Iaborato?yotﬁsﬁ‘csho;,gd be used... Does this mean that no field tests would
ever be used’fo(ﬁbgmble bee?&ﬁt%'l"b,y[&,ge used for honey and/or solitary bees if a
methodology th&tfigoets Appenai)%@.gﬁso&l%r made)?

4) ltis not clear how é‘@éké;SQ,ssmenf @éﬁ?g&pﬁéﬁjgnned adequately without a protection goal for

bumble bees and soli?ﬁg@%%n that"sitga,tf"hﬁ\g_outcome of the risk assessment will always

be unclear. We suppose ﬁjé ‘rqgfags that tﬁgﬁrg%‘eg%‘qg goals for honey bees will be used,

. s, 7 5 2 0. -
however, since these were ﬁ&y"spaq‘ﬁc to hong?cge‘%,ﬂ_lls seems inadequate.
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We note that even when substances are ?eg QZ& oW No & &t,"aféjlmlt doses, they do not usually
. O, .« £ O, oy .
pass the honeybee chronic oral assessment. ‘it,)rﬁlgf'itjge relevépr% discuss ways to address this
. - . %y <,
once the Guidance is implemented in January 2017 “a %oe"o, /f"«,,
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