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services framework to risk assessments
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SCIENTIFIC OPINION

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 SANCO0/10329/2002)"

EFSA Panel on Plant Protection Products and their Residues (PPR)E' 3

European Food Safety Authority (EFSA). Parma, Italy

ABSTRACT

General protection goals are stated in European legislation but specific protection goals (SPGs) are not precisely
defined. These are however crucial for designing appropriate risk assessment schemes. Here a process for
defining SPG options 1s presented, which uses the ecosystem services approach as an overarching concept and
could be used in consultation processes with risk managers and stakeholders. SPGs are defined in 6 dimensions:
biological entity, attribute, magnitude of effect, temporal and geographical scale of the effect, and the degree of
certainty that the specified level of effect will not be exceeded. SPG options are presented for 7 key drivers
(microbes, algae. non targef plants (aquatic and terrestrial), aquatic invertebrates, terrestrial non target arthropods
including honeybees, terrestrial non-arthropod invertebrates, and vertebrates), covering all ecosystem services
which could potentially be affected by the use of pesticides. To ensure ecosystem services, taxa representative
for the kev drivers identified need to be protected at the population level or higher. However. for aesthetic
reasons (culfural ecosystem services) it may be decided to protect vertebrates at the individual level To
protect biodiversity, impacts at least need to be assessed at the scale of the watershed/landscape. The Panel also
emphasizes the mmportance of a tiered approach for risk assessment, the essential linking of exposure and effect
assessments in terms of spatial and temporal scales, and the relevance of ecological scenarios for appropriate
pesticide risk assessments. It intends to use the presented concepts as input for the dialogue between risk
managers and risk assessors during the next steps of the revision of the Ecotoxicology Guidance Documents.
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STEP 4

List Ecosystem Services
(ES)
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Identify ES potentially
affected by pesticides
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Identify key drivers
(representative taxa or
functional groups) for the
ES

Develop specific
protection goals (SPG):
identify “6 dimensions”
for each key driver / ES
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Starting point:
Millennium Ecosystem Assessment (2005)
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How has this changed ERA?

v Facilitating the use of better extrapolation
models and fate/effect integration

v"Used to generate trigger values (e.g.,
bees)

> It has not changed which species are
tested or what endpoints are measured

» Not making quantitative, mechanistic
links between test endpoints and service
delivery
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Several challenges

 ERA endpoints are moving further
away from protection goals

« Effects on SPUs are not simple or
robust proxies for impacts on
service delivery

« Standardized conceptual models to
link test endpoints to ES are lacking
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How to make ES more than nice words?

Step 3:

Ecological production
function — Links SPU
attribute to service
delivery

Pollination

Bee population dynamics

Step 2:

Mechanistic effect model —
Links toxicity test output
to SPU attribute

Bee pop dyn

Bee mortality

Step 1:
Risk assessment data,
e.g., toxicity tests

Bee mortality

Toxicant concentration
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NIMBioS

National Institute for Mathematical
and Biological Synthesis

Predictive Models for

Ecological Risk Assessment
A NIMBioS Investigative Workshop

April 28-30, 2014
NIMBioS at the Univ. of Tennessee, Knoxville

Organisms-to-Ecosystems WG Molecules-to-Organisms WG
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Steve Railsback.
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Goals of NIMBI10S WGs
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Overall Objectives of Orgs-ES WG

Develop a general framework to mechanistically

link ES to organismal toxicity endpoints

Test framework using case study approach %W
Identify key gaps in data and understanding | , ,

Integrate with mols-to-orgs group

Develop recommendations for research and

Implementation of framework
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Case Study Approach:

Mountain Stream Midwest Reservoir

R ik

T o=

« ES: catchable fish; presence of fish  ES: clear water; catchable fish

« Stressor: Ethynyl estradiol (EE2) « Stressor: Insecticide

« Model: InNSTREAM IBM  Model: AQUATOX multi-species
ecosystem model
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Toxicants Other drivers Management

Mechanistic models
Intermediate eummm——m—" Final Humans
services € services (beneficiaries)

N 7

E.PFs

coodwep ~ food webs (SPUs) = Data

models .
Populations (SPUs) — Data

Population

models
- .
- organisms « Data

DEB

Total economic
value

\ suborganisms ~ Data

\ Environment/habitat features /
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Predicting impacts of chemicals from organisms to ecosystem service )
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Case Study 2: In Prep
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Next Steps

Y Need a Standard prOtOCOI for A\;\'s\l:r::llicguidcl'urdcwlupingpnpuhtiunmodcls
model design that links test o [t i==] ki,
endpoints to ES delivery - =

* Implement as a multi-stakeholder == e
collaboration o] —

- Improve efficiency, consistency e
and transparency in model =
development and implementation e

Schmolke et al 2017, STOTEN

Forbes, Schmolke, Accolla, Grimm. In preparation
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Conclusions

* For the ES framework to measurably
iImprove ERA, it has to be more than a
descriptive framework.

 We need more/better models to predict ES
delivery from impacts on SPUs and
Impacts on SPUs from standard ERA
iInformation.

* We need more consistency and
transparency in the models and less
expert judgment.
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