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Aggregate and Cumulative Risk of Pesticides: an on-line integrated Strategy

Aims of EU project ACROPOLIS

Improved cumulative exposure assessment and
cumulative hazard assessment;

To integrate cumulative and aggregate risk
models in a web-based tool, including
accessible data for all stakeholders;

Improving the understanding of cumulative risk
assessment methodology of different
stakeholders.
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Probabilistic modeling cumulative exposure
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ACROPOLIS IT Tool (MCRA 8)
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Output (1): Contribution foods and compounds
to cumulative exposure of triazoles

Contribution to total intake distribution for foods as measured Contribution to the total intake distribution

compounda

compoundb
compoundindex
compoundc

pineapple — compoundf—

compoundd

compounde

Source: Boon et al., FCT 2014
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Output (2): Number of person-days

per million exposure to triazoles

FKP‘E”TE Percentage of reference
blﬁ,{ldgy} dose

g 1.00%

50 10.00%

250 50.00%

500 100.00%

1000 200.00 %

2500 500.00 %

Margin of

Exposure

1E+04
1000
200
100
50

20

Source: Boon et al., FCT 2014

Lower Bound

Percentage 025)
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Upper Bound
(p97.3)

95.82
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Number of people per
million

exceeding individual days
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Validation i

DEEM-FCID is standard of US-EPA

1. 3.16, 03-08-d
on
EPAJ'USDA FCID set
of February 2I]12

Dietary Exposure Evaluation Model
Based on NHANES 2-day food consumption data for 2003-2008

-
£ Validation result:
£ 09 Good agreement
g f v MCRA and DEEM
: | [ MCRA upp DEEM less precise

ﬂ 3 %8 o at low exposures
due to binning
07 . . . Not a problem
000t ! Exposure | 100 because upper tail
Source: v.d. Voet et al., FCT 2014 is relevant
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a} Acmepelis

Cumulative and aggregate assessments

Absorption factor FOOD Absorption factor DERMAL

FOOD/INGESTION 1 . 1 CEREMAL
internal
—> external > < external
exposure
exposure exposure
| cumulative aggregated =
external FOOD + < INHALATIC MNee—
exposure CERMAL + external
INHALATION exposure

Felative potency factors Absorption factor INHALATICN

/

Dose-response model

> | health effect

» health impact assessment
imargin of exposure, disabilit y-adjusted life yvears)

population
e.z. general, workers, operators, bystanders
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MCRAS interface aggregate exposure

New Project

Enter Maime, Tagrs) and Description for yowr new profect. Choose g scenatio (default s exposura)
and hyne of exgrosure (Acite or Chronic). A single compound ahalysis is default ar check the hoxes

Hide advanced settings

Aggregate exposure )

Cumulative exposure r

Use focal commodity r
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for other options,

Name |
Tags |

Description Click to edit..
Assessment scenario | Exposure j
Exposure type | Acute =
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MCRA8 - model components
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MCRA, - Developed by Wageningen University and Research centre, Biometris
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Specify absorption factors

J 0 mcra -
€& — C | [9 localhost:54956/Home#

Logged in as: howen |Luguut |E-U|:-|:-|th |
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(o) Agg Test single (18) g " (7] 'G Model o
oy P v — ° e
E Assessment setlings 9' E Concentrations  Unit-variability  Intakes Mon-Dietary Monte-Carlo  Uncertainty  Output :
]
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= exposure.
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Dermal absorption factor |U_1

Oral absorption factor |1

Inhalation ahsorption factor |1

MCRA - Developed by Wageningen University and Research centre, Biometris
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Case studies for testing aggregate model

Probabilistic (variability between individuals)
» Indoor spray and amateur use - ConsEXPO multiple routes

Exposure residents + dietary exposure

» EFSA guidance
» EFSA calculator
» BROWSE (workers, bystanders and residents)

Aty
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Exposure assessment using ConsExpo

Consumer products (e.g. cosmetics, amateur use, paints,
plastics etc.)

Measurements of concentrations in relevant places,
under relevant conditions

But:

So many products, large variation in consumer behavior,
and a large variation in exposure conditions
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NL Consumer

NL females (19-30) users of amateur biocides

» Dermal and inhalation of bitertanol

» Single spray per day, variability in spray conditions, modelled in
ConsExpo

Adsorbed dose total distribution upper part of the distribution

dietary inhalation ————_

inhalation — _-dermal dietary

—

dermal

oral non-dietary

oral non-dietary

Source: Kennedy et al FCT 2014
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Residents

Dutch Health Council recommendations

Consortium set-up by RIVM

» Collection of urine

» Identification of pesticides of concern
» Collecting information on behavior

» Collecting information on exposure via skin or inhalation
» Food information

Learn from experience in UK and others
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EFSA guidance

for workers, operators, bystanders and residents

Harmonized approach

» deterministic (but probabilistic might be a future refinement)
» different models e.g. Dutch model, German model, EUROPOEM,

UK POEM harmonized
» new data and models included

Acute versus chronic
» different percentiles
» different timeframes

Consensus about default values

EFSA calculator
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EFSA calculator and ACROPOLIS

Substance name
Product name

AOEL
AAOQEL

Crop type

Substance properties

Formulation type

Miniumum volume water for application (liguids)
Maximum application rate of active substance
50% Dissipation Time DT50

Initial Dislodgeable Foliar Residue

Dermal absorption of product

Dermal absorption of in-use dilution

Oral absorption of active substance

Inhalation absorption of active substance
Vapour pressure of active substance

Scenario

Indoor or Qutdoor application
Application method

Application equipment

Buffer strip

Number of applications

Interval between multiple applications
Season (upward spraying high crops only)

captan

captosan 500 5C

0.457

0.457

Pome fruit|

B concentrates, emulsifiable concentrate, etc.

750

L1875

10

3

1.00%

10.00%

100.00%

100.00%

non volatile and semivolatile (<5*10-3Pa)

Outdoor

Upward spraying

Vehicle-mounted

mg/kg bw/day
mg/kg bw/day

L/ha
kg a.s. fha
days

Case study captan

EFSA Guidance

pg/cm2 of foliage/kg a.s. applied/ha

NEWS

~ . efsam

European Food Safety Authority
Committed to ensuring that Europe’s food is safe

About EFSA News & events Topics A-Z Publications Panels & units Cooperation

A

2-3

10

10

not relevant

Home > Calls & ¢

Search site
- i
Applications

helpdesk

> Public ¢ > Public ¢ on a Guid, ontheU...

& Print

days Procurement
Article 36 grants
Calls for data
» Public consultations
Closed consultations
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Public consultation on a Guidance on the Use of Probabilistic
Methodology for Modelling Dietary Exposure to Pesticide
Residues

Deadline: 7 March 2012
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Aggregated internal dose captan

Mon-dietary
total
digtary exposure (99.9% positives) Cumulative acute non-dietary exposure distribution (99.9 %
positives)
Percent of ARID (300 pg kg bw/day)
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Project abstract

The BROWSE projectis supported by the EU 7th Framework
Programme and will:

¢ Review, improve and extend the models currently used in the
risk assessment of plant protection products (PPPs)to
evaluate the exposure of operators, workers, residents and
bystanders.

¢ Usethe new and improved exposure models to contribute to
the implementation of Regulation 1107/2009 on authorisation
of PPPs, replacing Directive 91/414/EC.

, , Priorities for training and 4th BROWSE project meeting Stakeholder Workshop
o Usethe new and improved exposure models to contribute to communication

the implementation of the Thematic Strategy on the
Sustainable Use of Pesticides.

¢ |nvolve all relevant stakeholders and end-users and take full
account of relevant gender issues in developing the exposure
models and policy tools.

Read the project abstract in full




Aggregate and Cumulative Risk of Pesticides: an on-line integrated Strategy

Deterministic versus probabilistic

Table 2: Mean and quantile summaries of output from the BREAM model (ml sprayliquid). The
modelled population correspondsto children; each exposed to a single boom sprayevent, under
varying wind angle, wind speed and boom height conditions

Mean 75th percentile 95th percentile
Adult Dermal (external) 0.28 0.35 0.79
Dermal (internal) 0.028 0.035 0.079
Child Dermal (external) 0.22 0.27 0.e1
Dermal (internal) 0.022 0.027 0.061

Source: Kennedy et al FCT 2014
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Internal dose different routes/models

Cantribution 1o the total intake distribution Contribution to the total intake distribution

dietary

dermal —

dietary

dermal ———

Figure 6: Distribution of acute aggregate exposure and percentage of dietary vs. dermal exposurein
UK/NL child bystander case study, with either a conservative deterministic choice (right) and a
variability distribution choice (left) for dermal exposure. Inhalation exposureis not included.

Source: Kennedy et al FCT 2014
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DG SANCO and ACROPOLIS

The European Commission sets the level of protection

> all member states are trained

» linking innovation with practical
needs of DG SANCO
» discussion in SCFCAH (e-working group)

» optimal and practical approach

Source: ACROPOLIS stakeholder conference 15-10-2014
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Current and future organization

DG SANCO, EFSA and RIVM cooperation dietary exposure
» Form ‘proof of principle’ to a full production server
» Partnership agreement EFSA and ACROPOLIS follow-up
» E-working group DG SANCO to set the level of protection

Aggregated exposure assessment still in its infancy
» Model(s) are available and accessible to all stakeholders
» Data is not always there and new data is welcome
» Regulatory settings needs to be discussed

Link between ACROPOLIS and Browse should be further
explored by EFSA, national food authorities and/or industry
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Thanks to all the people involved

ANSES EFSA conference 29-10-2014 Jacob van Klaveren _7_ bmﬁm 24

SEVENTH FRAMEWORK
A e anane



