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Compilation and statistical analysis of pollen and nectar pesticide residue
@ E?mEJEVA concentrations: Applications to Tier 1 and refined Residue Unit Doses (RUDs) for
. pesticide bee risk assessment

INTRODUCTION Table 1. Database column variables. RUD DEFINITION
Honey bee dietary risk assessment of pesticides requires knowledge of the Chemical_ code 0% clay_ Parent concentra_tion (mg a.i./kg food item) per 1 kg a.i. applied/hectare
residue levels in nectar and pollen following foliar application to Formulation /o organic matter Deg 1 concentration
crops, trunk/stem injection application, soil application or seed treatment Treatment # Crop group Deg 2 concentration EXAMPLE RUD DATABASE APPLICATION
applications. Current Tier 1 bee risk assessment in the U.S. relies on an MRID # Crop type Deg 3 concentration
exposure estimation and risk assessment model called Study 1.D. variety Total residues _ _ _ _ _
BeeREX. This model uses a Residue Unit Dose (RUD) approach to estimate _Srt.ucl)I/Dtype [S)ate slarrtl)%llc_ei 'I;ot[a)l I\/IoII. Elqunéalents Thgdprlmary |nt?ntt_of th(_e RUﬁ_daiab?seés to provide dgpen_cllable (fstlmages of
residues in nectar and pollen based on the upper-bound pesticide residue ria | ample U (calculated) residue concentrations in pollinator food resources, primarily nectar an
values from US Environmental Protection Agency’s (US EPA) T-REX model A_gen(_:y submitted to  Matrix - Brix | | pol!en,followmg selected appllpgtlon SCenarios across numerous crops.The
(Version 1.5) of residues measured on a variety of plant matrices (Kenaga Site hllstory_ 1fs|t_ Apgll_catcllon tyﬁe (D:oncentratmn units reS|:1_uet_data WIIII'I b(te used :_o fjc:llltate RUD czitjlc:lﬂatl:)nsTLor(t;ste l|3n mOd'?:lgg pl)ost-
Nomogram) assembled for the purpose of dietary risk assessment in birds and Study location (foliar, rip, drench, etc.) arent LOD LOQ application pollinator pesticide exposure and effects. The database will deploy
mammals. Specifically, the RUD for ‘long grass’ residues are used in BeeREX as Study Code_ 1st app !cat!on date Deg 1 LOD LOQ u_serjbox_es In which users can select variables to generate RUD S’.[a'[IS'[ICS plus
a surrogate for residues in nectar and pollen. In comparison, European Union Stu_cy tracking code 1st app !cat!on rate Deg 2 LOD LOQ distribution and frequency p_Iots as seen belovx_/. The user boxes will have
(EU) Tier 1 risk assessment uses a database of nectar and pollen residue Soil type 1st app !cat!on seed trt rate Deg 3 __OD _OQ. dropdown varlab_le chmc_es In practice. Below mput_boxes 1A and 1 B both
data. The US EPA has recently received residue study datasets, primarily for c}:))H 1st app |c_at|on BBCH o Sampling technique have 1 DALA, foliar appllcatlon_an_d floral pollen opt_lons chos_en. Input box 2 A
systemic chemicals, from pesticide registrants, that can be used to adequately OA) sand Interval since last application Sample I.D. has all crop groups chosen while input box 2B has just the oilseed crop group
describe the temporal pattern of post-application pesticide residue distribution % silt (repeat for 12 applications) ;hof\'ecnﬁ |;rr:)e 'rdeeSltJr!ténr?]eF;lrJ\DRthgtlsetllCZ aret;’;';g‘:; Igrf\())LrJDasr:StESBS %%éersgf)\;nd
occurring in various plant tissue, including nectar, pollen, leaves and flowers, whi Vi values, S S u 0
relative tgo applicationprate application metghod andpcrop group. By combining bounds for the selected variables. Distribution and Frequency plots are output
US EPA chemical-specific plant tissue residue data, for systemic chemicals, into to the right of the statistics. The data values below are based on simulated data
a single compiled database, a statistically refined estimation of RUD values can solely for demonstration of the interactive database under development.
be calculated. The resulting nectar and pollen RUD values will Input Box 1A Input Box 2A RUD Statistics A Distribution Plot A Freauency Plot A
then inform the BeeREX model with estimated environmental concentrations —
relevant to bee risk assessment for contemporary pesticides. fgzsiﬁﬂer Last Apptc:::n Crop Group = Al Crop Group = All Crop Group = Al
— Og — 1 Bu=h Berrie= Concentration (ppm) Application rate (Kg a.i./hectare)
Cereal Grai '
Note: To select one day(s) after application, Eﬁ;f‘z F.r[fi"tﬂ umber Of Observatlons
DATABASE DEVELOPMENT type in the same value for Begin/End E;]J_J':ilﬁlrr_ltgl:tvegetameﬂ ' " 0 ‘

Cruiting Using Individual RUD

Mor-grass arirmal For
To date, the systemic pesticide residue data sets developed in the U.S., as . _ oilssed Mean:
described above, have undergone quality control review and are being combined Foliar Eﬂme Eroit
_ _ _ _ _ _ _ rnall FruitBerries Stancard Error.
Into a single comprehensive database and an interactive user interface is under : gtnneHFrtuut - ' <
development. Authorization from the European Food Safety Authority (EFSA) to holclbolal Tuber Unner 90% Confidence Interval
Include the European RUD Database has been requested but not yet granted. If PP 0 '
granted, it will facilitate expansion of the database to also include non-systemic Input Box 1B Input Box 2B RUD Statistics B Distribution Plot B Erequency Plot B

pesticide products.

Days After Last Application Crop Group : Crop Group = Oilseed :

. . . . . = Crop Group = Qilseed
The user interface will facilitate generation of a single RUD value based on > Begin <End SL'EH Cierri s CI'Op GfOUp Oilseed oreomtaton o Aoseston e a1 o PRI
observations across all crop types for a specific application type (e.q., folier, soll Cereal Grain ' ; )
drench, seed treatment) anlgl sypecific Ianpt matrixp(z nectgrpor( gllen) similar . = itrus Frot Number of Observations 0

, P P _ 9., _ P _ Note: To select one day(s) after application, Cucurbit ) -

to the RUD value currently assumed in BeeREXscreening level risk|ftypeinthe same value for Begin/End Fruiting Veaetables Usmglndlwdual RUD .

ts. Additionall ill be able t te refined RUD val Lequme
asse_s_smen_s._ _ itionally, users wi | e g e to generate _re Ine values Mm rass ariral Fo )
specific to individual crop groups, application type and matrix for the purpose of ﬂtal Mear;
refining the Tier 1 BeeREX risk assessment. Table 1 shows the column variables Forme Eruit 20

that will be in the database. Application Type Foliar gtm-ﬂ” FruiBerries Standard Error: . ]
arne Front 10 l

Trees Mt

Tuber Upper 90% Confidence Interval . e

o Qilseed ® Avg Indiv. RUDs

Matrix Pollen Floral
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