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PROSPECTIVE
APPROACH

experiments

Use of bioassays in praxis

»praxis®“ = environmental protection, regulation,
legislation ...

controlled field
experiments

use of bioassays depends on: are they officially
required by legislation/regulation??
this is changing in time! — legislation development

RETROSPECTIVE
APPROACH

observation, description, analysis

bioassays are used in both prospective (MORE)
and retrospective (LESS) approaches

in prospective approach, very often in concept of
RISK ASSESSMENT
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Use of bioassays in praxis

= mainly for hazard identification / characterization of chemical
substances including important specific groups of

pesticides, biocides, pharmaceuticals, cosmetics ... lQi
properties of same chemical (unique CAS No.), including ecotox, are constant 1o on <)
including the setting of limits for pollution )
use of bioassays in legislation

= |ess (but increasing) for complex samples (materials) in prospective

approach (e.g. before their use) — wastes, sewage sludge, fertilizers etc.
each sample is different (e.g. sewage sludge sampled different days) — new testing needed
legislative use is rare (only national)

= less (but increasing) for complex environmental samples (water, soil,

sediment ...) in retrospective approach (diagnostics)
legislative use is rare (only national)
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Risk assessment concept

= ecotoxicological bioassays Hazard
are used to quantify A Hazard is sglﬂethingthat has the
HAZARD (i.e. kind of il s
property of chemicals /
materials ...)

= RISK is then result of
combination of hazard
and exposure —
probability that hazard
will occur

A shark in the sea

MUNTI RECETOX s Fad

VS.

Risk
Risk is the likelihood of a hazard
causing harm

Swimming with a shark
is a risk




Risk assessment concept

HAZARDS
= are also physico-chemical and toxicological and other harmful properties

= ecotoxicological hazards are derived from the results of bioassays:

1. direct use of LCx/ECx, NOEC, LOEC ...

2. tuning these values towards PNEC (Predicted No Effect Concentration),
often by the most sensitive result + using so called uncertainty factors
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Risk assessment concept

= PNEC derivation from ecotoxicity data

= objective is to protect real ecosystems, safe concentration

=>» need to extrapolate bioassay results to be valid for ecosystems

= how much information we have? - uncertainty factors, 1, 10, 100, 1000

Extrapolation Species sensitivity
dlstrlbutlon (SSD)

Data Assessment
factor

L(E)C50 short-term toxicity tests 1000
NOEC for 1 long-term toxicity test 100

NOEC foradditionallong-term

toxicity tests of 2 trophic levels 50

NOEC foradditional long-term
toxicity tests of 3 species of 3

trophic levels HC5 = 95% protectlon level

b PNEC (limits, EQS) A
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Hazard identification

Exposure assessment

Risk characterization

Risk assessment concept

RISK

= combines by some way
EFFECT data (LCx/ECx, NOEC, NOAEL,
PNEC etc.)
with EXPOSURE (Predicted
Environmental Concentration — PEC,
Measured Environmental Concentration — Risk classification
MEC, etc.)

= depends on situation (factors)
= can be mitigated and managed

Effects assessment

Risk benefit analysis

i

Risk reduction

]
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Risk assessment concept

= human health risk assessment (HHRA) — human health as endpoint

= ecological risk assessment (EcoRA, ERA) — ecosystems, non-human
organisms and populations as endpoints

= environmental risk assessment (ERA) — unclear term, involves both

MUNI 'RECETOX
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Battery of bioassays

= different organisms give different response to toxicants (sensitivity,
bioavailability, exposure, metabolization ...) and also different conditions
and factors in different bioassays

* none single bioassay can give complete response !!

= usually it is very good to combine more bioassays together = battery

= more and ,better” (e.g. chronic preferably to acute) bioassays used =
lower uncertainty of the finally derived hazard and risk of the tested
chemical substance (lower ,uncertainty factors”® in risk assessment used)

= selection should follow defined final goal of the ecotoxicity testing
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Battery of bioassays

= different approaches (different purposes/legislation needs) how to do it:

1. combine bioassays based on some principle
e.g. golden rule = combine trophic levels: a) producer (plants), b) consumer
(invertebrates, vertebrates), c¢) destruent (microbes)
+ also combine different routes of exposure, test duration etc.

2. mix scientific principle (1) with practical demands (low number of tests,
quick, cheap, standardized tests ... etc.) - most common batteries in praxis:
o algae/ D. magna / fish for aquatic environment
o earthworm (enchytraeid/springtail) / plant for soil environment

3. tiered approach = based on the results of previous tier its decided if next

(and what next) testing will be done:
fast screening bioassays - standardized acute bioassays - chronic/prolonged studies -
field tests (so called higher tiers)
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Battery of bioassays

Example: ISO guidelines showing how to combine bioassays for testing
soils and soil-like materials

Retention function — Biotests with eluates

Ecotoxic / \ Genotoxic

ISO 15799: Guidance on the ecotoxicological contents contents
characterization of soils and soil materials T e

ISO 17616: Guidance on the choice and evaluation Wt A,gatest Umbtost

of bioassays for ecotoxicological characterization of bacteria test

soils and soil materials Habitat function - Biotests with solids

Site inherent / \ Added test
test organisms organisms
= -

gEbE ﬁ_ ; L™

P S Bacterla contact test Earthworm avoidance test

Respiration test Nitrification test - =

I\II U I\I I R E c E T 0 X Plant test Earthworm test Collembolan test 16




Battery of bioassays

Example: Battery prepared for testing ecotoxicity of wastes
= current situation:

0]

o

MUNI

https://ec.europa.eu/environment/waste/index.htm

Directive 2008/98/EC on waste (Waste Framework Directive)
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008L0098-20180705

H14 Ecotoxicity is one of the hazardous properties of wastes
it is assessed based on the analysis of wastes and database data
no real testing with bioassays

RECETOX
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Battery of bioassays

} Ecotoxicolagical
) Characterization
d of Waste

Example: Battery prepared for testing ecotoxicity of wastes

= there was huge ringtest focused on selection of appropriate bioassays

B
for testing wastes (13 countries, 59 labs, 500 kg of waste tested ...)
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Battery of bioassays

Example: Czech legislation for waste

= H14 Ecotoxicity hazardous property determination (decree 376/2001):
o waste eluate 10 L/kg (EN 12457-4)
o if any of these tests has LC(EC,IC);, < 10 ml/L, the waste sample is H14
- ISO 6341 Daphnia magna acute
- ISO 8692 Algae growth
- 1SO 7346-2 Fish acute test
- mustard Sinapsis alba germination and root growth

MUNI 'RECETOX
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Battery of bioassays

Example: Czech legislation for waste

= ecotoxicity testing for waste use on land surface or landfilling (decree
294/2005):

o waste eluate 10 L/kg (EN 12457-4)

o use of waste for for closing landfills, forming protective layer, sealing layer or
reclamation layer of landfill is allowed if:

- Fish acute test: no mortality or behavior change

- Daphnia magna acute test: < 30% imobilization compatred to control

- Algae growth test: < 30% inhibition compared to control

- Sinapis alba germination and root elongation: < 30% inhibition compared to control

MUNI RECETOX

20




Battery of bioassays

Example: Czech legislation for
dredged sediments
= before application on agricultural land

= |imits are given for concentration of
pollutants

= ecotoxicity bioassays and criteria are
given

MUNI 'RECETOX
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ISO 15685

100% ke

11269-1

Metoda

Kritérium toxicity

Test toxicity ptd a ptidnich material na
roupici Enchytraeus crypticus

Sediment je ekotoxicky pokud pocet juvenilii ve
smésném vzorku je vyznamné niz§i minimalné o
50% v porovnani s kontrolou.

Test toxicity ptd a ptidnich material na
chvostoskoka Folsomia candida

Sediment je ekotoxicky pokud pocet juvenili ve
smésném vzorku je vyznamné niz§i minimalné o
50% v porovnani s kontrolou.

Stanoveni inhibice nitrifikace v ptidach a
pldnich materialech

Sediment je ekotoxicky pokud nitrifika¢ni
25% nez vypocitana aditivni aktivita sedimentu
a referenéni pady:
Am+ SDp < 0,75, Acac , kde
Ay — pruméma hodnota nitrifika¢ni aktivity
ve smésném vzorku
SD,, — smérodatnd odchylka nitrifika¢ni
aktivity smésného vzorku
Acale — vypocitana aditivni nitrifikacni aktivita
smési 1:3 sedimentu a referencni pudy
dle vztahu:
025 . A +0,75 . A, kde
Aq — primérna hodnota nitrifikaéni
aktivity sedimentu
A; — priimérna hodnota nitrifikacni
aktivity referenéni plidy

Test inhibice rustu vys3ich rostlin

Sediment je ekotoxicky pokud je primérna
délka korene rostlin ve smésném vzorku
vyznamng niz§i minimalné o 30% v porovnani
s kontrolou.
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Testing of chemical su

1965

@
@
L]

mainly ,chemicals® — they have CAS No.

> 100 millions of chemicals known
> 100 000 we produce and use

bstances

HPVC = high production volume chemicals > 1000 t/y production
,priority pollutants” — e.g. Water Framework Directive, Stockholm Convention

substances

100 millionth substance . _

_____H.umuuiiiilﬂﬂwH“W“W WWH H

CAS Registry Number
1786400-234

June 2015

—

~25 million |

k@ A il - N = =R~ e ) DO N MA QO ED DO NDTE
SEBREH o e = e R e @ o= = = = = = = = B =
LEBEE5555 5555283258388 8883283883 ZEoo0o0oo0880888888%8
e EE == mEE E R TR e m e CZERERARERERaERRERS

ECHA > Information on Chemicals > EC Inventory

https://echa.europa.eu/cs/information-on-chemicals/ec-inventory

EC Inventory
The EC inventory published below is a copy as received from the JRC in 2008 on the founding of ECHA. It is comprised of the following lists:

= EINECS (European INventory of Existing Commercial chemical Substances) as published in 0.J. C 1464, 15.6.1990. EINECS is an inventory of substances that were
deemed to be on the European Community market between 1 January 1971 and 18 September 1981. EINECS was drawn up by the European Commission in the application
of Article 13 of Directive 67/548/EEC, as amended by Directive 79/831/EEC, and in accordance with the detailed provisions of Commission Decision 81/437/EEC.
Substances listed in EINECS are considered phase-in substances under the REACH Regulation.

ELINCS (European LIst of Notified Chemical Substances) in support of Directive 92/32/EEC, the 7th amendment to Directive 67/548/EEC. ELINCS lists those substances
which were notified under Directive 67/548/EEC, the Dangerous Substances Directive Notification of New Substances (NONS) that became commercially available after 18
September 1981.

NLP (No-Longer Polymers). The definition of polymers was changed in April 1992 by Council Directive 92/32/EEC amending Directive 67/548/EEC, with the result that
substances previously considered to be polymers were no longer excluded from regulation. Thus the No-longer Polymers (NLP) list was drawn up, consisting of such
substances that were commercially available between 18 September 1981 and 31 October 1993.

> Filter the list

— First Previous Next Last —

Name ™ Molecular Formula Description
“mercurous oxide" 239-834-0 15829-53-5  Hg20
((2-ethyl-1-oxohexyl)oxy)-(1-phenyl-1,3- 422-920-5 - RHODORSIL ACCELERATEUR 2025

nyl)dioctyl stannane

ACCELERATEUR

((4-phenylbutyl)hydroxyphosphoryl)acetic 412-170-7 - SQ 25999
acid




Testing of chemical substances

= developed legislation (EU, US ...) requires determination of ecotoxicity
(+ lot of other properties — phys-chem, toxicity ...) before marketing and
use of chemicals

= what does it mean:

o precise testing using standardized (OECD ...) bioassays in accredited labs with all
validity requirements and quality assurance / quality control (QA/QC) measures

o results of ecotoxicity clearly expressed avoiding any confusion or missinterpretation:
- what parameter — ECx/LCx, NOEC ...
- which units — mg/L, mol/L, mg/kg, % ...
- specify clearly possible variants in procedure: i.e. D. magna, 24h, LC50 = XY mg/L

o results used for risk assessment of chemicals, labelling, decision making,
authorizations, restrictions, management etc.

MUNI 'RECETOX 24
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GHS

Globally Harmonised System of Classification and Labelling of
Chemicals (https://unece.org/about-ghs)

,hazardous to aquatic environment*

SHORT-TERM (ACUTE) AQUATIC HAZARD

Category 1 Category 2 Category 3
Symbol Environment No symbeol Ne symbol
Signal word Waming No signal word No signal word

Hazard statement

Very toxic to aquatic life

Toxic to aquatic life

Harmful to aquatic life

LONG-TERM (CHRONIC) AQUATIC HAZARD

life with long lasting
effects

with leng lasting

life with long lasting
effects effects

Category 1 Category 1 Category 3 Category 4
Symbol Environment Environment No symbaol No symbel
Signal word Warmning No signal word No signal word No signal word
Hazard statement | Very toxic to aquatic | Toxic to aquatic ife | Harmful to aquatic | May cause long lasting

harmful effects to
aguatic life

= OECD tests preferred and GLP (good laboratory praxis) should be followed

(0]
(0]
(0]

(0]

MUNI

acute aquatic toxicity

chronic aquatic toxicity

potential for or actual bioaccumulation

degradation (biotic or abiotic) for organic chemicals

RECETOX

26




GHS

Acute classification categories 1 to 3

= defined on the basis of the acute toxicity
data only (EC50 or LC50)
o fish 96h (OECD 203)

o Daphnia 48h (OECD 202)
algae growth inhibition test (OECD 201)

(0]

MDD

Value for the
L(E)Cs, of the

Substance: Is there sufficient information (toxicity, degradation,

. . . . 1
5 .
bioaccumulation) for classification ? mixture from

decision logic 4.1.2

Acute 1

Warning

Acute: Does it have a:
(a) 96 hr LCs, (fish) < 1 mg/l: and/or
(b) 48 hr ECs, (crustacea) < 1 mg/l; and/or
(c) 72 or 96 hr ErCs, (algae or other aquatic plants) < 1 mg/1?

Acute: Does it have a:
(a) 96 hr LC50 (fish) < 10 mg/l: and/or
(b) 48 hr ECs, (crustacea) < 10 mg/l; and/or
(c) 72 or 96 hr ErCs, (algae or other aquatic plants) < 10 mg/1?

Acute: Does it have a:

(a) 96 hr LCs, (fish) < 100 mg/1; and/or
(b) 48 hr ECs, (crustacea) < 100 mg/l; and/or
(¢) 72 or 96 hr ErCs, (algae or other aquatic plants) < 100 mg/1?

Not Clasmﬁed
for Acute

United Nations (2019): Globally Harmonized System of Classification and Labelling of Chemicals

MUNI 'RECETOX

(GHS). Eighth revised edition. https://unece.org/ghs-rev8-2019




GHS

. . i i Are there adequate chronic toxicity data T
Chronic classification categories 1 to 3 available for all three trophic fevels?>-¢

' Go to decision logic 4.1.3
= based on tiered approach = ‘“ﬂ ision logic 4.13 (b)
Are there adequate chronic toxicity data  YesT next page
1. available information on chronic toxicity available for one or fwo trophic levels?" ®

- fish early life stage (OECD 210)

- daphnia reproduction (OECD 211)

- algae growth inhibition test (OECD 201)
- NOEC or ECx (e.g. EC,)

Are there adequate acute toxicity data available for those
trophic levels for which chronic toxicity data are
lacking?" ¢

res ’ ‘ Go to decision logic 4.1.3 (c) |
T——E page

Chronic 4
No symbal
No signal word

2. or acute toxicity data combined with

environmental fate data No !
Are there nevertheless some i
grounds for concem?® Yes

United Nations (2019): Globally Harmonized System of Classification and Labelling of Chemicals
IVI U I\I I R E c E T 0 X (GHS). Eighth revised edition. https://unece.org/ghs-rev8-2019




GHS

chronic classification

NOEC = 0.01 mg/1?
Yes

data available

Chromic 1

: 2

Warmning
Assign M factor

according to
table 4.1.5

Nao signal word

Chemicals (GHS). Eighth revised edition. https://unece.org/ghs-rev8-2019

Not claszified
for long-term (chronic) hazard

United Nations (2019): Globally Harmonized System of Classification and Labelling of

[ I‘ NOECfDlmg-"l" ‘ NICJ-E'C"lrlzl.g,}"J

—

Yes

Chigie3 |
No symbol

No signal word

data unavailable

Is the substance

rapidly degradable?

Yes

LEX ;=1 mgland

BCF =500 -
(orifabsent log Kow 24 )7 [ L Y85

L{E)Cs = 10 mg/ and
BCF = 500
(or if absent log Ko, = 4 )7

L{E)Csc = 100 mg/1 and

Assign M factor

| LEEYCw = 10 mg/1?

Yes

Warning

according to
table 4.1.5

——

BCF =500
{or if absent log Kew 24 7

No
Mot classified for
; long-term ( -:hmmc)

i] L{E)Cs = 100 mg/1? '

No

Ne s_wrrbof
Neo :igna! word

29




GHS

aquatic hazards summary

Classification categories

Short-term (acute)
hazard

(Note 1)

Long-term (chronic) hazard

(Note 2)
Adequate chronic toxicity data
available
Non-rapidly Rapidly
degradable degradable substances
substances (Note 3)
(Note 3)

Adequate chronic toxicity data not
available
(Note I)

Category: Acute 1
L(E)Cso < 1.00

Category: Chronic 1

NOEC or EC,=0.1

Category: Chronic 1
NOEC or EC, £ 0.01

Category: Chronic 1

L(E)Csp < 1.00 and lack of rapid
degradability and/or BCF = 500 or,
if absent log Ko > 4

Category: Acute 2
1.00 < L(E)Cs < 10.0

Category: Chronic 2
0.1 <NOECorEC;=1

Category: Chronic 2
0.01 <NOEC or EC, 0.1

Category: Chronic 2

1.00 < L(E)Cs¢ = 10.0 and lack of
rapid degradability and/or

BCF = 500 or, if absent log K = 4

Category: Acute 3
10.0 < L(E)Csp = 100

Category: Chronic 3
0.1 <NOECorEC, <1

Category: Chronic 3

10.0 < L(E)Cso < 100 and lack of
rapid degradability and/or

BCF = 500 or, if absent log Kow = 4

Category: Chronic 4 (Note 4)

Example: (Note 5)

No acute toxicity and lack of rapid degradability and BCF = 500 or, if absent log Kow = 4,
unless NOECs = 1 mg/l

MUNI 'RECETOX

NOTEI: Acute toxicity band based on L(E)Cso values in mg/! for fish, crustacea and'or algae or other aquatic
plants (or OSAR estimation if no experimental data).

NOTE 2: Substances are classified in the various chronic categories unless there are adequate chronic toxicity
data available for all three trophic levels above the water solubility or above 1 mg/l. (“Adequate” means that the data
sufficiently cover the endpoint of concern. Generally this would mean measured iest data, but in order to avoid
unmecessary festing it can, on a case-by-case basis, also be estimated data, e.g. (Q)SAR, or for obvious cases expert
Judgment).

NOTE 3: Chronic toxicity band based on NOEC or equivalent EC, values in mg/l for fish or crustacea or other
recognized meastires for chronic toxicity.

NOTE 4: The system also introduces a “safety net” classification (referred to as category Chronic 4) for use
when the data available do not allow classification under the formal criteria but there ave nevertheless somz grounds
for concern.

NOTE 5: For poorly soluble substances for which no acute toxicity has been demonstrated at the solubility
limit, and are botlh not rapidly degraded and have a potential to bioaccumulate, this category should apply inless it can
be demonstrated that the substance does not require classification for aquatic long-term (chronic) hazards.

United Nations (2019): Globally Harmonized System of Classification and Labelling of Chemicals

(GHS). Eighth revised edition. https://unece.org/ghs-rev8-2019
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REACH

= https://ec.europa.eu/environment/chemicals/index en.htm

= Regulation 1907/2006, concerning the Registration, Evaluation, Authorisation and

Restriction of Chemicals (REACH)
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02006R1907-20200824

= responsible is European Chemicals Agency (ECHA) https://echa.europa.eu/home

"ECHA

EUROPEAN CHEMICALS AGENCY

MUNI 'RECETOX 32




REACH

= REACH allows to produce and use in EU only such chemical
substances that are registered, evaluated and authorized in EU (does not
apply to substances with production or import below 1 t/y)

= the risk they may pose to human health and the environment must be
characterized and they must be classified accordingly

= registration is based on technical dossier, which includes data on the properties of the

registered substance determined by defined testing procedures
Regulation No 440/2008, laying down test methods pursuant to Regulation No 1907/2006 (REACH)
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008R0440-20191016

= for substances with production or import > 10 t/y also Chemical Safety Report (CSR) must
be prepared involving evaluation of hazards and risks related to production and use

= concept: with increasing volume of production (1, 10, 100 and 1000 t/y) number of needed
data (methods, tests, including ecotoxicity bioassays) is increasing

MUNI 'RECETOX 33




REACH

all substances > 1 tly

MUNI 'RECETOX

9. ECOTOXICOLOGICAL INFORMATION

COLUMN 1

COLUMN 2
STANDARD INFORMATION R
REQUIRED SPECIFIC RULES FOR ADAPTATION FROM COLUMN 1
9.1. Aquatic toxicity

9.1.1. Short-term toxicity testing
on invertebrates (preferred
species Daphinia)

The registrant may consider
long-term toxicity testing
instead of short-term.

y.l.l. The study does not need to be conducted if:

— there are mitigating factors indicating that
aquatic toxicity is unlikely to occur for
instance if the substance is highly insoluble in
water or the substance is unlikely to cross
biological membranes.

— a long-term aquatic toxicity study on invert-
ebrates is available. or

— adequate information for environmental classifi-
cation and labelling is available.

For nanoforms. the study may not be waived on the
basis of high insolubility in water alone.

The long-term aquatic toxicity study on Daphnia
(Annex IX. section 9.1.5.) shall be considered if
the substance is poorly water soluble, or for
nanoforms if they have low dissolution rate in the
relevant test media.

9.1.2. Growth inhibition study
aquatic plants (algae
preferred)

’9.1.2. The study does not need to be conducted if there

are mitigating factors indicating that aquatic toxicity
is unlikely to occur for instance if the substance is
highly insoluble in water or the substance is
unlikely to cross biological membranes.
For nanoforms. the study may not be waived on the
basis of high insolubility in water alone.

34




REACH

all substances
>10 tly

MUNI 'RECETOX

9. ECOTOXICOLOGICAL INFORMATION

COLUMN 1
STANDARD COLUMN 2

INFORMATION SPECIFIC RULES FOR ADAPTATION FROM COLUMN 1
REQUIRED

Short-teml\ 9.1.3. The study does not need to be conducted if:

toxicity  testing
on fish:  the
registrant  may
consider long-
term toxicity
testing instead of
short-term.

— there are mitigating factors indicating that aquatic toxicity
is unlikely to occur. for instance the substance is highly
insoluble in water or the substance is unlikely to cross
biological membranes, or

— a long-term aquatic toxicity study on fish is available.

For nanoforms. the study may not be waived on the basis of
high insolubility in water alone.

Long-term aquatic toxicity testing as described in Annex IX
shall be considered if the chemical safety assessment
according to Annex I indicates the need to investigate
further effects on aquatic organisms. The choice of the appro-
priate test(s) will depend on the results of the chemical safety
assessment.

The long-term aquatic toxicity study on fish (Annex IX,
Section 9.1.6) shall be considered if the substance is poorly
water soluble. or for nanoforms if they have low dissolution
rate in the relevant test media.

9.1.4.  Activated sludge 1.4, The study does not need to be conducted if:
respiration

inhibition testing ) o
— there is no emission to a sewage treatment plant, or

— there are mitigating factors indicating that microbial
toxicity is unlikely to occur, for instance the substance
is highly insoluble in water, or

— the substance is found to be readily biodegradable and the
applied test concentrations are in the range of concen-
trations that can be expected in the influent of a sewage
treatment plant.

For nanoforms, the study may not be waived on the basis of
high insolubility in water alone.
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9. ECOTOXICOLOGICAL INFORMATION

COLUMN 1 COLUMN 2

STANDARD INFORMATION e . ) -
RE B C H REQUIRED SPECIFIC RULES FOR ADAPTATION FROM COLUMN 1

9.1. Aquatic toxicity g1 Long-term toxicity testing shall be proposed by the
registrant if the chemical safety assessment according

aII s u b Stan ce S to Amnex I indicates the need to investigate further the
effects on aquatic organisms. The choice of the appro-
priate test(s) depends on the results of the chemical

> 1 00 t/y safety assessment.

Long-term toxicity
testing on invertebrates
(preferred species
Daphnia). (unless
already  provided as
part of Amnex VIL
requirements)

9.1.6. Long-term toxicity

testing on fish. (unless
already provided as
part of Annex VIII
requirements)
The information shall
be provided for one of
the Sections 9.1.6.1.
9.1.6.2 or 9.1.6.3.

e —

.1.6.1. Fish  early-life %
(FELS) toxicity test

9.1.6.2. Fish short-term toxicity
test on embrvo and sac-

! . tn» sta%es |
I\II U I\I I R E c E T 0 X o : 21::1 juvenile growth 36




REACH

all substances
>100 tly

MUNI 'RECETOX

COLUMN 1
STANDARD INFORMATION
REQUIRED

COLUMN 2
SPECIFIC RULES FOR ADAPTATION FROM COLUMN 1

94, Effects on terrestrial
Organisms

Short-term  toxicity to
invertebrates

9.4.2. Effects on soil micro-
organisms

Short-term  toxicity to
plants

9.4.

These studies do not need to be conducted if direct and
indirect exposure of the soil compartment is unlikely.
In the absence of toxicity data for soil organisms, the
equilibrium partitioning method may be applied to
assess the hazard to soil organisms. Where the equi-
librium partitioning method is applied to nanoforms,
this shall be scientifically justified.

The choice of the appropriate tests depends on the
outcome of the chemical safety assessment.

In particular for substances that have a high potential to
adsorb to soil or that are very persistent. the registrant
shall consider long-term toxicity testing instead of
short-term.
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all substances
> 1000 tly

MUNI 'RECETOX

STANDARD INFORMATION

COLUMN 1

REQUIRED

COLUMN 2

SPECIFIC RULES FOR ADAPTATION FROM COLUMN 1

94.

9.4.6.

Effects on terrestrial
OIganisims

toxicitR

Long-term
testing on  invert-
ebrates. unless
already provided as
part of Anmmex IX

requirements.

Long-term toxicity
testing on  plants,
unless already

provided as part of
Amnex IX requ
1ts.

9.4.

Long-term toxicity testing shall be proposed by the
registrant if the results of the chemical safety assessment
according to Annex I indicates the need to investigate
further the effects of the substance and/or degradation
products on terrestrial organisms. The choice of the appro-
priate test(s) depends on the outcome of the chemical safety
assessment.

These studies do not need to be conducted if direct and
indirect exposure of the soil compartment is unlikely.

L —]
Long-term toxicity to
sediment organisms

.6.1.

e ——

Long-term toxicity testing shall be proposed by the
registrant if the results of the chemical safety assessment
indicates the need to investigate further the effects of the
substance and/or relevant degradation products on sediment
organisms. The choice of the appropriate test(s) depends on
the results of the chemical safety assessment.

Long-term or repro- 1. Any need for testing should be carefully considered taking
ductive  toxicity to mto account the large mammalian dataset that is usually
birds available at this tonnage level.

—

T




REACH

Regulation No 440/2008, laying
down test methods pursuant to
Regulation No 1907/2006 (REACH)
https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A0200
8R0440-20191016

lists the methods including procedures

often follows OECD guidelines

MUNI RECET

C4

PART L

PARTIL

PART I

PART IV.

PART V.

PART VL

PART VIL

A
in

Cé.

CE

co

C10.

C1L

C.12.

C.13.

C14

C15.

C.16.

C.17.

-
[
[

ACUTE TOXICITY FOR FISH

DAPHNIA 5P. ACUTE IMMOBILISATION TEST

FRESHWATER. ALGA AND CYANOBACTERIA, GROWTH
INHIBITION TEST

DETERMINATION OF ‘READY’ BIODEGRADABILITY

GENERAL CONSIDERATIONS

DOC DIE-AWAY TEST (Method C.4-A)

MODIFIED OECD SCREENING TEST (Method C 4-B)

CO, EVOLUTION TEST (Method C4-C)

MANOMETRIC RESPIROMETRY TEST (Methed C.4-D)

CLOSED BOTILE TEST (Method C4-E)

MITI TEST (Method C.4-F)

DEGRADATION — BIOGCHEMICAL OXY¥GEM DEMAMND

DEGRADATION — CHEMICAL OXYGEN DEMAND

DEGRADATION — ABIOTIC
HYDROLYSIS AS A FUNCTION OF FH

DEGRADATION:

TOXICITY FOR EARTHWORMS

BIODEGFADATION — ZAHMN-WELLENS TEST

SIMULATION TESTAEROBIC SEWAGE TREATMENT: C.10-
A: ACTIVATED SLUDGE UNITS — C.10-B: BIOFILMS

ACTIVATED SLUDGE, RESPIRATION INHIBITION TEST
{CARBON AND AMMONIUM OXIDATION)

BIODEGEADATION — MODIFIED SCAS TEST

BIOACCUMULATION IN FISH: AQUEOUS AND DIETARY
EXPOSURE

FISH JUVENILE GROWTH TEST

FISH, SHORT-TERM TOXICITY TEST ON EMEBRTO AND
SAC-FRY STAGES

HONEYBEES — ACUTE ORAL TOXICITY TEST

HONEYBEES — ACUTE CONTACT TOXICITY TEST

ADSORPTION/DESORPTION USING A BATCH EQUI
LIBRTUM METHOD

19

C.20.

C1l

Lo R

€29

ESTIMATION OF THE ADSORPTION COEFFICIENT (Eoc)
ON SOIL AND ON SEWAGE SLUDGE USING EHIGH
PEFFORMANCE LIQUID CHEROMATOGEAPHY (HFLC)

DAPHNIA MAGNA REPRODUCTION TEST

SOIL MICROORGANISMS: NITROGEN TEANSFORMATION
TEST

S0I0L MICROORGANISMS: CARBON TEANSFORMATION
TEST

AEROBIC AND AMAEROBIC TRANSFORMATION IN SOIL

AEROBIC AND ANAEROBIC TERANSFORMATION IN
AQUATIC SEDIMENT SYSTEMS

AEROBIC MINERALISATION IN SUFRFACE WATER —
SIMULATION BIODEGERADATION TEST

LEMNA SPECIES GROWTH INHIBITION TEST

SEDIMENT-WATEE CHIRONOMID TOXICITY TEST USING
SPIEED SEDIMERT

SEDIMENT-WATEE CHIRONOMID TOXICITY TEST USING
SPIEED WATER

EEADY BIODEGRADABILITY — CO; IN SEALED VESSELS
(HEADSPACE TEST)

BIOACCUMULATION IN TERRESTRIAL OLIGOCHAETES

TERBESTRIAL PLANT TEST: SEEDLING EMERGENCE
AND SEEDLING GROWTH TEST

ENCHYTFAEID REPRODUCTION TEST

EARTHWORM REPRODUCTION TEST (EISENLY FETIDA/
EISENI4 ANDREI )

DETERMINATION OF THE INHIBITION OF THE ACTIVITY OF
AMAEROBIC BACTERIA — EREDUCTION OF GAS
PRODUCTION FROM  ANAEROBICAILY  DIGESTING
(SEWAGE) SLUDGE

SEDIMENT-WATER  LUMBRICULUS TOXICITY TEST
USING SPIKED SEDIMENT

PREDATORY MITE (HIPOASPIS (GEQLAELAFS)
ACULEIFER) REPRODUCTION TEST IN SOIL

21-DAY FISH ASSAY: A SHORT-TERM SCREENING FOR
OESTROGENIC AND ANDROGENIC ACTIVITY, AND
AROMATASE INHIBITION

THE AMPHIBIAN METAMORPHOSIS ASSAY

COLLEMBOLAN REPRODUCTION TEST IN SOIL

C 40

C4l

C41

C43.

Ca4

C45

C 4.

C47.

C48

C40.

SEDIMENT-WATER CHIRONOMID LIFE-CYCLE TOXICITY
TEST USING SPIKED WATER OR SPIEED SEDIMENT

FISH SEXUAL DEVELOPMENT TEST
BIODEGRADABILITY IN SEAWATER

ANAEROEIC BIODEGEADABILITY OF ORGANIC
SUBSTANCES IN DIGESTED SLUDGE: EY MEASUREMENT
OF GAS PRODUCTION

LEACHING IN SOIL COLUMMNS

ESTIMATION OF EMISSIONS FROM PRESERVATIVE —
TREATED WOOD TO THE ENVIRONMENT: LABORATORY
METHOD FOR. WOODEN COMMODITIES THAT ARE NOT
COVERED AND ARE IN CONTACT WITH FRESH WATER
OR SEAWATER.

BIOACCUMULATION IN SEDIMENT-DWELLING BENTHIC
OLIGOCHAETES

FISH, EARLY-LIFE STAGE TOXICITY TEST
FISH SHORT TERM REPRODUCTION ASSAY
FISH EMBRYQ ACUTE TOXICITY (FET) TEST

SEDIMENT-FREE MIRIOPHTLLUM SPICATUM TOXICITY
TEST

WATER-SEDIMENT MYRIOPHTLLUM SPICATUM TOXICITY
TEST

MEDAEA EXTENDED ONE GENERATION REPRO
DUCTION TEST (MEOQOGRT)

THE LARVAL AMPHIBIAN GROWTH AND DEVELOP
MENT ASSAY (LAGDA)
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REACH

* chemical safety assessment ~ risk assessment principle =
combination of HAZARD and EXPOSURE

» detailed guidelines for each phase

https://echa.europa.eu/guidance-documents/quidance-on-information-requirements-and-chemical-safety-assessment

Information: available - required/needed
Step 1: ccllect all available infermation

Step 2: consider information neads

Step 3: identify information gaps

Step 4: generate new data / propose testing

Hazard Assessment (HA)! Exposure Assessment (EA)2

2 Assessment acc. to
REACH Annex Lis onky
required  substance
meets the criterda for any
of the Aticle 14(4)
hazard cagsag,
CIDEQONES OF prOopertes,
or exposure bazed
wohving e be oppled
[Annex XI)

Document in ¥ Hisk n

CSR o - comrofled? Iteration

Communicate
ES via SDS ‘Forsubstances < 10tfa no CSR s required. The

required/needed infommation is to be documented in the

]I RECETUA

ﬁ

R7 R346 R2 RS

Information: available - required/needed

Hazard Assessment (HA)

] frowio [wai ]

Exposure Assessment (EA)!

[of riz | ris ]

R11.2 | R14-R18

n b ¥ E Ri19

- Artide 14(4) -
criteria?

Risk Characterisation (RC)

Document in i : :
F CSR controlled? Iteration

Communicate
ES via SDS

i For substances PBT/vPvB emission characterisation only
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REACH

Environmental hazard assessment
= PNEC (predicted no effect concentration) for each environmental compartment
= concentration below which adverse effects on ecosystems will not occur

= derived on basis of available information on toxicity to species from relevant environments,

i.e. toxicity test endpoints (LC50s or NOECs/EC10s), using appropriate assessment
factors (AF) to extrapolate from single-species laboratory data to a multi-species
ecosystem, to address:

o intra- and inter-laboratory variation of toxicity data

o intra- and inter-species variations (biological variance)

o short-term to long-term toxicity extrapolation

o laboratory data to field impact extrapolation

MUNI 'RECETOX 4




REACH

Environmental hazard assessment
= PNEC determination

MiH{ECc01np}
PNECcomp =
AF
Input .
Table R.10-4 Assessment factors to derive a PNEC,uatic
Parameter Description Source
: : - - : : Available data Assessment factor
Min{E Ceomp} The lowest valid effect concentration for organisms Technical Dossier [cf. Art. 10 (a) (vi) and :
from the compartment, i.e. EC50 or LC50 for short- (vii)] At least one short-term L(E)C50 from each of three trophic levels (fish, | 1000 ¥
term toxicity or EC10/NOEC for long-term toxicity, invertebrates (preferred Daphnia) and algae)
typically given i /L IIX
ypically given in mg/L] or [mglkg] One long-term EC10 or NOEC (either fish or Daphnia) 100
AF Assessment factor, the size of which depends on the | Chapter R.10.3.1 ﬂ Two long-term results (e.g. EC10 or NOECs) from species representing | 50 ©
type and amount of toxicity information available two trophic levels (fish and/or Daphnia and/or algae)
Long-term results (e.g. EC10 or NOECs) from at least three species 109
Output (normally fish, Daphnia and algae) representing three trophic levels
e Species sensitivity distribution (SSD) method 5-1
Parameter Description Use (to be fully justified case by case) ©
PNECeomp Predicted NO_EﬁeCt—C_Oncentrahon fgr th? Risk assessment Field data or model ecosystems Reviewed on a case by case basis ©
compartment in question, typically given in [mg/L] or
. Guidance on Information requirements and cnemical sare!
(mgkg] ECHA (2008): Guid informati irements and chemical saf
assessment. Chapter R.10: Characterisation of dose [concentration]-response for
ECHA (2011): Guidance on information requirements and chemical safety assessment environment. https://echa.europa.eu/guidance-documents/guidance-on-
Part B: Hazard assessment. https://echa.europa.eu/guidance-documents/guidance-on- information-requirements-and-chemical-safety-assessment

information-requirements-and-chemical-safety-assessment

MUNI 'RECETOX 2




REACH

Environmental hazard assessment
= PNEC determination

Example:

A dossier for a substance manufactured in quantities between 10 and 100 tonnes (Annex VIlI
requirements) has the following ecotoxicity data

Algae: Scenedesmus subspicatus ECS50 (72 hours) = 10 mg/L
Invertebrates: Daphnia magna ECS50 (48 hours) = 1 mg/L
Fish: Pimephales promelas EC50 (96 hours) = 0.8 mg/L

In this situation only short-term ecotoxicity data are available. The most sensitive trophic level is the
fish with an EC50(96 hours) = 0.8 mg/L (=min{ECater})-

According to Section R.10.3.1.2 the assessment factor (AF) to use when only short term toxicity data
are available on the three trophic levels is 1000.

The PNECwater= 0.8 / 1000 = 0.0008 mg/L = 0.8pg/L

ECHA (2011): Guidance on information requirements and chemical safety assessment

I\II U I\I I R E c E T 0 X Part B: Hazard assessment. https://echa.europa.eu/guidance-documents/guidance-on-information-

requirements-and-chemical-safety-assessment 43




REACH

Exposure assessment
= PEC (predicted environmental concentration) for each environmental compartment

= models based on production of chemicals,

S [ —

Regional transport

Evaporation

Dry :
deposition L R0y Spray drift
. : Wind erosion
Iniriht ot AN
{ C runorr 4 © PPN
With- (e h
drawal e ISP S ﬂ
from ! '
wells ﬂ M Runoff ‘? :
‘E“m : _&'% ﬁ ‘&'% Uptake (:;:'! elltﬂéi
‘%‘@ ‘ ﬂ by from
inage ===+ l l plants ells
Seepag t Ground-water ~ Seepage g
discharge through
Recharge  to streams wells
from 44

streams




REACH

Environmental risk characterization

PEC
HQ

Water: PEClocalwater/PNECwater Water: PECregionalwater/PNECuatel
Sediment: PEClocalsediment/PNECsediment Sediment: PECregionalsediment/PNECSediment
Soil: PEClocalsei/PNECsoi Soil: PECregionalagr.soil/ PNECsoil

RMicroorganisms: PECst/PNEChicroorganisms

Predators, fish eating (0.5 *PEClocal,oralgs, + 0.5 * PECregional,oralgs,)/PNECoral

Predators, worm-eating (0.5 *PEClocal,oralyorm + 0.5 * PECregional,oralyorm)/PNECoral PEC > PN EC PEC < PN EC
(HQ>1) (HQ<1)

MUNI 'RECETOX 45




REACH

Example CSR report
https://echa.europa.eu/support/practical-examples-of-chemical-safety-reports
from page 53

MUNI 'RECETOX 46




REACH

= some data available in EC inventory and IUCLID 6
= but not full Chemical Safety Reports 9

uu"uu_nu'b

https://iuclid6.echa.euro
pa.eu/project-iuclid-6

u exa m p I e . https://echa.europa.eu/substance-information/-/substanceinfo/100.100.840

ECHA > Information on Chemicals > EC Inventory

https://echa.europa.eu/cs/information-on-chemicals/ec-inventory

EC Inventory

The EC inventory published below is a copy as received from the JRC in 2008 on the founding of ECHA. It is comprised of the following lists:

EINECS (European INventory of Existing Commercial chemical Substances) as published in 0.J. C 1464, 15.6.1990. EINECS is an inventory of substances that were
deemed to be on the European Community market between 1 January 1971 and 18 September 1981. EINECS was drawn up by the European Commission in the application
of Article 13 of Directive 67/548/EEC, as amended by Directive 79/831/EEC, and in accordance with the detailed provisions of Commission Decision 81/437/EEC.
Substances listed in EINECS are considered phase-in substances under the REACH Regulation.

ELINCS (European LIst of Notified Chemical Substances) in support of Directive 92/32/EEC, the 7th amendment to Directive 67/548/EEC. ELINCS lists those substances
which were notified under Directive 67/548/EEC, the Dangerous Substances Directive Notification of New Substances (NONS) that became commercially available after 18
September 1981.

= NLP (No-Longer Polymers). The definition of polymers was changed in April 1992 by Council Directive 92/32/EEC amending Directive 67/548/EEC, with the result that
substances previously considered to be polymers were no longer excluded from regulation. Thus the Mo-longer Polymers (NLP) list was drawn up, consisting of such
substances that were commercially available between 18 September 1981 and 31 October 1993.

> Filter the list

- - Next Last —
Name ™ EC no. CAS no. Molecular Formula Description

“mercurous oxide" 239-934-0 15829-53-5  Hg20

((2-ethyl-1-oxohexyl)oxy)-(1-phenyl-1,3- 422-920-5 - RHODORSIL ACCELERATEUR 2025

decanedionyl)dioctyl stannane

((4-phenylbutyl)hydroxyphosphoryl)acetic 412-170-7 - SQ 26999
acid

MUNI 'RECETOX 47




REACH

= for chemicals, producers and importers must provide information about risks related to
substance use, based on Regulation No 1272/2008, on the classification, labelling and GHS
packaging of substances and mixtures (CLP Regulation)
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02008R1272-20201114

= information on risks is provided in agreement with Globally Harmonised System of
Classification and Labelling of Chemicals (https://unece.org/about-ghs)

= among plenty of other data and properties, ecotoxicity is evaluated

MUNI 'RECETOX
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Example 3
Pesticides - Plant protection products
(PPP)-in EU




Plant protection products (PPP)

= pesticides are very hazardous chemicals!

= Hofman analysis 11/2018: 204 / 441 approved
AS have some classification according to EC
1272/2008 (CLP) - majority AS have 3 or more

Mk
Harmitul o HALZ: May
aquaticife cause long

with lang lasting
H : : WAL Texieto  Jastin harmful
(max 9 — e.g. Spiroxamin), in total there are 723 et et

lang lasting
effects

hazard statements found for all approved AS
o 12 acute toxicity 1
o 28 carcinogenicity 2
o 153 acute aq. tox. 1
o 11 reprod. tox. 1B

Skin corrosion/irritation
2.8%

O Skin sensitisation
8.9%

D

Eye damage/irritation
4.3%

0.8% ' 0.3%

g I Physical hazards I VA e Cell mutageniticity

B Specifictarget m
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Plant protection products (PPP)

= ecotoxicity assessment is related to the expected behavior and impacts after PPP application
= |ot of non-target biota under risk of undesired negative impact

The pesticide cycle

Pesticide

Pesticides

t‘. .‘.0 .

" / Absorbed bycrop

Vaporized to atmosphere

an _an
¢,’ )

Surface run off to lakes and rivers

8 | dEURLIEIE B L_._ RS Tl A

Adehere to soil particles

Leached below root zone by rain or irrigation,
Degraded by bacterial oxidation or chemical hydrolysis




Plant protection products (PPP)

= |ot of non-target biota under risk of undesired negative impact, including indirect effects

o
e
-

Target pests L:E'--a ks oo '_
Sap sucker -~ TSN ST
Leaf miners )

Leaf chewers Non-target e

Insect pollinators

byt

b

L

Birds

T ~$ d"

Herbicide|  |Insecticide H*\ =
MUNI RECETOX .




Plant protection products (PPP)

N
= https://ec.europa.eu/food/plant/pesticides en T efsa
= www.efsa.europa.eu/en/topics/topic/pesticides European Food Safety Authority

= in EU, EFSA is responsible for the authorization of PPP

= Regulation 1107/2009, concerning the placing of plant protection products on the market
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02009R1107-20191214

= Regulation 546/2011, uniform principles for evaluation and authorisation of PPP
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02011R0546-20180524

= overview of whole process:
https://www.efsa.europa.eu/en/interactive-pages/pesticides-authorisation/PesticidesAuthorisation
https://ec.europa.eu/assets/sante/food/plants/pesticides/lop/index.html

MUNI 'RECETOX 53




Plant protection products (PPP)

= the whole system is divided to:

= active substances approval - done for whole EU
a.s. — substance having action against harmful organisms

ACTIVE
SUBSTANCE

OTHER
INGREDIENTS

Active
Substance(s)

active substances
Regulation

==l Approval criteria for w—p- European Approval m

1107/2009 criteria

List

H

= authorization of PPP — done in member states (zones)
mix of a.s. and other components: safeners (eliminate or reduce
phytotoxic effects of PPP), synergists (enhance a.s. effect), co-
formulants (other components), adjuvants (added to PPP by end-
user)

MUNI 'RECETOX

Plant Protection

Product

corresponding PPP

romoval i m
- val cr lor 3 ! l '
*a'cﬂw substances and Authorisation }
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Approval of a.s.

= Regulation 283/2013, setting out the data requirements for active substances
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02013R0283-20141117

= Regulation 540/2011, list of approved active substances
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02011R0540-20201126

= EU pesticide database

https://lec.europa.eu/food/plant/pesticides/eu-pesticides-db en

Search options Active substances, safeners and synergist

e records)

Nothing selected

| Export all Active substances

Type

‘ Filter results

Nothing selected v

‘ Approved v l

CURRENT APPROVAL PERIOD 01/09/2009 - 31/08/2021
(E)-11-Tetradecen-1-yl acetate
Legislation
- CURRENT APPROVAL PERIOD 01/09/2009 - 31/08/2021
Nothing selected (E)-5-Decen-1-ol
Authorised in CURRENT APPROVAL PERIOD 01/09/2009 - 31/08/2021
Nothing selected v (E)-5-Decen-1-yl acetate
“ CURRENT APPROVAL PERIOD 01/09/2009 - 31/08/2021
(E)-8-Dodecen-1-yl acetate
Clear search options
| Pl | CURRENT APPROVAL PERIOD 01/09/2009 - 31/08/2021
L (E.E)-7.9-Dodecadien-1-yl acetate
Additional filters
CURRENT APPROVAL PERIOD 01/09/2009 - 31/08/2021

* its decided if a.s. is approved or
not, what conditions and
labelling (CLP) and also limits for
residues are set (MRL)

« its valid for 10 year and then re-
assessment

Application submitted
Application for approval of active

substance submitted to an EU
Rapporteur Member State (RMS)
\ J Application verified
. % RMS verifies that the application
dOSSIer is admissible
Report prepared
RMS prepares a Draft DAR/RAR
Assessment Report or Renewal — —
Assessment Report that
L includes arisk assessment ) Peer review
RMS shares report with EFSA,
Member States and the
European Commission. EFSA
begins review of RMS report
Member State consultation .
EFSA organises consultation
with exgerts from Member — peer review
States ’ Public consultation
EFSA canvasses stakeholders
and any other interested parties
Additional information L for views on the report
EFSA requests additional
information from the RMS if —
needed
4 Report updated
Assessment report is updated
by the RMS
EFSA issues conclusions
EFSA holds final consultation
with experts from 28 Member —
States before issuing its Draft decision
conclusions Committee comprising
7 representatives of Member
. States votes on draft decision
ConCIUS|On proposed by Furopean
Commission

V¥ decision

Substance approved/rejected
Commission decides whether to allow the active
substance to be used in pesticides in the EU. Member

States can then decide whether pesticide products
containing the substance should be authorised for use
in their countries.




Approval of a.s.

8.1. Effects on birds and other terrestrial vertebrates 8.3. Effect on arthropods
8.1.1. Effects on birds 8.3.1. Effects on bees
. i 8.1.1.1. Acute oral toxicity to birds 8.3.1.1. Acute toxicity to bees
Reg ulation 283/2013 defines 81.12.  |Short-term dietary toxicity to birds 83.1.1.1. |Acute oral toxicity
. . 8.1.1.3. Sub-chronic and reproductive toxicity to birds 8.3.1.1.2. |Acute contact toxicity
What data, |nCI Ud I ng 8.1.2. Effects on terrestrial vertebrates other than birds 8.3.1.2. Chronic toxicity to bees
= . . 8.1.2.1. Acute oral toxicity to mammals 8.3.1.3. Effects on honeybee development and other honeybee
ecotoxicological, are required ife stages
H 8.1.2.2. Long-term and reproductive toxicity to mammals 8.3.1.4. Sub-lethal effects
for approval Of aCtlve Su bStance 8.1.3. Active substance bioconcentration in prey of birds and |8.3.2. Effects on non-target arthropods other than bees
. mammals
AN N EX SeCtlon 8 8.1.4. Effects on terrestrial vertebrate wildlife (birds, 8.3.2.1. Effects on Aphidius rhopalosiphi
mammals, reptiles and amphibians)
some deta”s provided on the 8.1.5. Endocrine disrupting properties 8.3.2.2. Effects on Typhlodromus pyri
. 8.2. Effects on aquatic organisms 8.4. Effects on non-target soil meso- and macrofauna
b|oassays perfo rmance, but 8.2.1. Acute toxicity to fish 8.4.1. Earthworm — sub-lethal effects
. . . . 8.2.2. Long-term and chronic toxicity to fish 8.4.2. Effects on non-target soil meso- and macrofauna
more in specific guideline (other than earthworms)
8.2.2.1. Fish early life stage toxicity test 8.4.2.1. Species level testing
dOCU mentS 8.2.2.2. Fish full life cycle test 8.5. Effects on soil nitrogen transformation
8.2.2.3. Bioconcentration in fish 8.6. Effects on terrestrial non-target higher plants
8.2.3. Endocrine disrupting properties 8.6.1. Summary of screening data
8.2.4. Acute toxicity to aquatic invertebrates 8.6.2. Testing on non-target plants
8.2.4.1. Acute toxicity to Daphnia magna 8.7. Effects on other terrestrial organisms (flora and fauna)
8.2.4.2. Acute toxicity to an additional aquatic invertebrate 8.8. Effects on biological methods for sewage
species treatment
8.2.5. Long-term and chronic toxicity to aquatic invertebrates |8.9. Monitoring data
8.2.5.1. Reproductive and development toxicity to Daphnia
magna
8.2.5.2. Reproductive and development toxicity to an additional
aquatic invertebrate species
8.2.5.3. Development and emergence in Chironomus riparius
8.2.54. Sediment dwelling organisms
8.2.6. Effects on algal growth
8.2.6.1. Effects on growth of green algae
I\II U I\I I R E c E T 0 X 8.2.6.2. Effects on growth of an additional algal species 56
827 Effects on aouatic macronhvtes




& Product Sear

Kritéria vyhleddvani:
= Aktualni stav rozifgdnuti: Platné rozhodnuti + Do spotiebovani zasob

Product Name

AA-SULPHUR
80 WG

ABAM

Abamectin-Q
18EC

Abilis Ultra

Accent 75 WG

Accord WG

Accurate

:
:
:

Authorization of PPP

Regulation 284/2013, setting out the data requirements for PPP
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02013R0284-20150917

example of PPP database from CR
http://eagri.cz/public/app/eagriapp/POR/Vyhledavani.aspx?type=0&vyhledat=A&stamp=1609840149173

Reg. -~ Product <
Number Substance Expiry Date
4085-1 CIECH Sarzyna F Sira (Sulphur) 31.12.2021 31.12.2021 31.12.2021 Platné E n
Spolka Akcyjna rozhodnuti
3978-6D/8 CMI Limited 1 Abamektin 30.4.2022 30.4.2022 30.4.2022 Platné n
(Abamectin) rozhodnuti
3978-60/9 Q-CHEM NV 1 Abamektin 30.4.2022 30.4.2022 30.4.2022 Platné E n
(Abamectin) rozhodnuti
3975-12 Bayer AG F Tebukonazol 31.8.2022 31.8.2022 31.8.2022 Platné n
(Tebuconazole) rozhodnuti
4596-0 DuPont CZ s.ro. H Nikosulfuron 31.12.2022 31.12.2022 31.12.2022 Platné n
(Nicosulfurom) rozhodnuti
4642-0D/2  AUVERONE s.r.o. F Folpet (Folpet), 31.7.2021 31.7.2021 31.7.2021  Platné n
Iprovalikarb rozhodnuti
(Iprovalicarh)
4828-2 Nufarm GmbH and Co H Diflufenikan 31.12.2021 31.12.2021 31.12.2021 Platné n
KG (Diflufenican), rozhodnuti
Metsulfuron-
methyl
(Metsulfuron-
‘methyf)
5233-1 Nufarm GmbH and Co  H Metsulfuron- 31.3.2023 31.3.2023  31.3.2023 Platné n
KG methyl rozhodnuti
(Metsulfuron-
‘methyf),
Thifensulfuron-
methyl
(Thifensulfuron-
methyf)
5385-1 INNVIGO Sp. z 0.0. I Acetamiprid 30.4.2022  30.4.2022 30.4.2022  Platné n
- —-— - w — - — - - = owm




Authorization of PPP

= Regulation 284/2013 defines what
data, including ecotoxicological,
are required for PPP authorization

=  ANNEX section 10

= some details provided on the
bioassays performance, but more in
specific guideline documents

» testing necessary where PPP toxicity
cannot be predicted on the basis of
data on AS

= aim = to demonstrate PPP is more
toxic than AS (bridging studies or
limit test may be sufficient); if yes,
definitive testing is required

MUNI 'RECETOX

10.1. Effects on birds and other terrestrial vertebrates 10.4. Effects on non-target soil meso- and macrofauna
10.1.1. Effects on birds 10.4.1. Earthworms
10.1.1.1.  [Acute oral toxicity to birds 10.4.1.1. |Earthworms — sub-lethal effects
10.1.1.2. Higher tier data on birds 10.4.1.2. |Earthworms — field studies
10.1.2. Effects on terrestrial vertebrates other than birds 10.4.2. |Effects on non-target soil meso- and macrofauna (other
than earthworms)
10.1.2.1.  [Acute oral toxicity to mammals 10.4.2.1. |Species level testing
10.1.2.2. Higher tier data on mammals 10.4.2.2. |Higher tier testing
10.1.3. Effects on other terrestrial vertebrate wildlife (reptiles  [10.5. Effects on soil nitrogen transformation
and amphibians)
10.2. Effects on aquatic organisms 10.6. Effects on terrestrial non-target higher plants
10.2.1. Acute toxicity to fish, aquatic invertebrates, or effects |10.6.1. |Summary of screening data
on aquatic algae and macrophytes
10.2.2. Additional long-term and chronic toxicity studies on 10.6.2. |Testing on non-target plants
fish, aquatic invertebrates and sediment dwelling
organisms
10.2.3. Further testing on aquatic organisms 10.6.3. |Extended laboratory studies on non-target plants
10.3. Effects on arthropods 10.6.4. |Semi-field and field tests on non-target plants
10.3.1. Effects on bees 10.7. Effects on other terrestrial organisms (flora and fauna)
10.3.1.1.  [Acute toxicity to bees 10.8. Monitoring data
10.3.1.1.1. [Acute oral toxicity
10.3.1.1.2. [Acute contact toxicity
10.3.1.2. Chronic toxicity to bees
10.3.1.3. Effects on honey bee development and other honey
bee life stages
10.3.1.4. Sub-lethal effects
10.3.1.5. Cage and tunnel tests
10.3.1.6. Field tests with honeybees
10.3.2. Effects on non-target arthropods other than bees
10.3.2.1. Standard laboratory testing for non-target arthropods
10.3.2.2. Extended laboratory testing, aged residue studies with
non-target arthropods
10.3.2.3. |Semi-field studies with non-target arthropods
10.3.2.4. Field studies with non-target arthropods 58
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PPP exposure assessment

exposure is expressed by different ways:

= directly as application rate (e.g. g a.s./ ha)
o initial, maximum or modifications

= as concentrations in various compartments
o Predicted Exposure Concentration — PEC (PECs, PECsw ...)

o predicted by different environmental fate models
e.g. https://esdac.jrc.ec.europa.eu/projects/focus-dg-sante
e.g. https://www.pesticidemodels.eu/swash/home

= models of transport and behavior of PPP in the environment
(drift, sorption, degradation, mobility, accumulation ...) in time

= dietary daily intake (DDD) — for birds and mammals

MUNI 'RECETOX

e,

%( atmosphere )

e P
— .

Use of volatilization saneport
pesticides

Simplified exposure:

DDD SV *  MAF,, < single appl. rate

acute = 90

ﬁSV = FIR/bw*RUD*DF ﬁPT; PD=settol

DDD = (FIR/b.w.) * RUD * DF *MAF * PT * PD * single appl. rate

where
SV = Shortcut Value (= see Appendix A of EFSA GD 2009)
FIR/bw = Food intake rate / body weight (= see Appendix G/L of EFSA GD 2009)
RUD = Residue Unit Dose
MAF = Multiple Application Factor (= see also Appendix H of EFSA GD 2009)
DF = Deposition Factor (= see Appendix E of EFSA GD 2009)
PD = Portion of Diet (= see Appendix Q. of EFSA GD 2009)
PT = Portion of Time (= see Appendix P of EFSA GD 2009)




PPP ecotoxicity and risk assessment

= assessment of (eco)toxicity and acute / short-term / long-term risks for:
o birds and other terrestrial vertebrates
o aquatic organisms (fish, inventebrates, algae, plants, sediment organisms)
o bees
o non-target arthropods
o earthworms
o soil macro- and mesofauna (other than earthworms)
o soil microorganisms (C mineralization, N mineralization)
o nhon target plants
o biological methods of sewage treatment
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PPP ecotoxicity and risk assessment

= fundamental principle: risk assessment = combining effects and

exposures

o most often as TER = toxicity/exposure ratio = ratio of effect endpoint and estimated
exposure

o but for bees or non-target arthtropods, hazard quotient (HQ) - ratio between exposure and
toxicity (usually in units of g a.s. / ha)

= used endpoints (LD50, NOEL, LC50, EC50, NOEC ... acute, short-, or long-
term) and units (e.g. in body or in environment, initial, long- or short-term ...)
depend on the specific bioassay and results

= the most sensitive organism used in the tests has key influence on the
final decisions
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PPP ecotoxicity and risk assessment

= TERis compared to trigger (= Assessment Factor = Safety Factor)
= these are laid down in Regulation 546/2011 and (snidanca Daciimante

= example for birds and mammals (tier 1): [ ¥ rigger
toxicity value ~_— DDD,
TER=————
exposure mx_x
T TER = i TER > 5

longterm DDD
It

= example for aquatic organisms (tier 1):

Group and timescale

Acute risk to fish 100
Chronic risk to fish 10
Acute risk to aquatic invertebrates 100
Chronic risk to aquatic invertebrates 10
Risk to sediment dwelling invertebrates 10
Risk to algae 10
Risk to aquatic plants 10
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PPP ecotoxicity and risk assessment

Regulation 546/2011: no authorisation shall be granted if:
authorisation of PPP

= birds and other non-target terrestrial vertebrates https://eur-lex.europa.eu/leqal-
o  acute and short-term TER < 10 (using LD50) or long-term TER < 5 content/EN/TXT/?uri=CELEX%3A02011R0546-20180524

o  secondary poisoning from food (fish, earthworms)

*= aquatic organisms
o fish and Daphnia TER < 100 for acute exposure and < 10 for long-term exposure
) algal growth inhibition TER < 10

o BCF > 1000 for readily biodegradable or > 100 for not readily biodegradable AS hlgher tier .unless*:
tH] -

= bees ,unless clearly established

o  hazard quotient for oral or contact exposure > 50 through an appropriate risk
» beneficial arthropods other than honeybees assessment that under field

o > 30 % of test organisms affected in lethal or sublethal laboratory tests of max application rate conditions no unacceptable
= earthworms impact occurs after PPP

o long-term TER < 5 use in accordance with the
»  s0il microorganisms proposed conditions of use*

o  nitrogen or carbon mineralisation affected > 25 % after 100 days

However, in general more detailed decision is performed based on specific guidelines!
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PPP ecotoxicity and risk assessment

= details for the testing and evaluation (risk assessment) in guideline documents

= for ecotox mainly these 4 are of key importance:

H d f b efsa = EUROPEAN COMMISSION
Gul ance o EFSA EFSA Jounal 2013:110)3290 #7% | HEALTH & CONSUMER PROTECTION DIRECTORATE-GENERAL
C

Directorate E - Food Safety: plant health, animal health and welfare,

SCIENTIFIC OPINION international questions
E1- Plant health

Guidance on tiered risk assessment for plant protection products for
aquatic organisms in edge-of-field surface waters' SANCO/10329/2002 rev 2 i

EFSA Panel on Plant Protection Products and their Residues (PPR)™
17 October 2002
‘European Food Safety Authority (EFSA), Parma, Ialy

“This scientific output, published on 5 August 2013, replaces the eartier version published on 18 July
2013+,

Risk Assessment for Birds and Mammals

AsTRACT DRAFT
EFSA's Poe on Pl Provsion Prodcts s i Resioes (PFR) was sk to e e Grichoe orki
Docunent (GD) oa At Ecowicaiogy nader Couael Dietve SIAIYEEC (SANCOA6S o0t s ‘Working Document

(fnal) 17 October 2002) PPR Paael
‘i, I s s oo e st o ot st e i detied e ot 1
higher in edge-of field surfice waters and on proposals

Guidance Document
. on Terrestrial Ecotoxicology
beed Under Council Directive 91/414/EEC

Dreiecton producsat Mesber Se leve. The

s =) ca the bas
o (1) the esopical thsdold ctien (ETO), aceepting el populaticn oot culy. 2z (2 the
pracmsil e Spie (20 g e popein e i I cologi . place
e al e (1.2 20 3) e

ket iy 5 ETO, il e el sy o, (3, st et conions, & e o
s he ERO, The GD provites he skt bckgond f e ik ssesent 0 auatic cms i
. i

it i T s el iy ey ‘This document has been conceived as a working document of the Commission Services

‘which was elaborated in co-operation with the Member States. It does not atend to
produce legally binding effects and by its nature does not prejudice any measure taken

. bya Member State within the implementation prerogatives under Annex IL I and VI of
S Emppee oo Sy Sk 201 Copiin nor any case law developed:

elp applicants and regulatory auborities in day-to-day e

e also at the European Court
o oo s i . ot g e et Mo S

pesticides, formmitions, metaboltes, ecotoscology, aquati organims, specii protecion goal. segultory

scceptabe conceatrations

On request from EFSA, Question No EFSA-Q-2009-00223
First published on 17 December 2009

e Products sd theis Resdes), 13 Guiince on
for aquatic organisms m edge-of-ld swace e EFSA Jouml
0

efsam —_— .

Farpern Food Soety ety

Guidance Document, on Regulatory Testing
and Risk Assessment Procedures for

Plant Protection Products with
Non-Target Arthropods

“efsam

EFSA Jowsal 201311

EFSA (2009): Risk assessment for birds and mammals: EFSA guidance document. EFSA Journal 7(12): 1438. http://www.efsa.europa.eu/en/efsajournal/pub/1438
EFSA (2013): Guidance on tiered risk assessment for plant protection products for aquatic organisms in edge-of-field surface waters. EFSA Journal 11(7): 3290. https://www.efsa.europa.eu/en/efsajournal/pub/3290
European Commission (2002): Guidance document on terrestrial ecotoxicology. Draft Working Document SANCO/10329/2009, rev.2, final. https://ec.europa.eu/food/sites/food/files/plant/docs/pesticides ppp app-

proc guide ecotox terrestrial.pdf

GUIDANCE OF EFSA

EFSA Guidance Document on the risk assessment of plant protection
products on bees (4pis mellifera, Bombus spp. and solitary bees)
‘European Food Safety Authority™

European Food Safety Authority (EFSA), Parma, Italy

Juty 201, Tty 2013+

ABSTRACT
The e Docuent s e provie g o o ad o o s ot of e iy
11072009, The scentific

cpiion on the sience behind the developaen of 3 sk asessment of plat protecion products a bess (4pic
el Bombus . 2nd sty bees) EFSA Panlon Pl Prection ot and s Resdes PFR,
20125 provaded the scestiic buis for the development of the Gridsoce Documest. Specific Proection Gosls
i sl Hewt, The riance

onplex
o B e e o o T o o S e B s T e e o
protection i ackieved

© Evsopean Focd Safety Autberity 2013

KEY WORDS
Boney bees sk sticides, Apts mellfira, Bombus pp.. soitry bees

e on 27 Juns 2005

1 Armold os Bossen, Maik Clsk,

in pameuis he s ik rocedar : o summansed in chapir 3. In adbton, wo cleulator foos ave

Food Sty Abonty, 2015, EFSA Guidnce Docun
e, Bomtas 59, s ) EFSA ol BIS110P 3355, 63

'C Evropean Food Safery Aubort, 2013

Candolfi (2000): ESCORT?2 - Guidance document on regulatory testing and risk assessment procedures for plant protection products with non-target arthropods.
EFSA (2013): Guidance on the risk assessment of plant protection products on bees (Apis mellifera, Bombus spp. and solitary bees). EFSA Journal 11(7): 3295. https://www.efsa.europa.eu/en/efsajournal/pub/3295

64




Tiered approach - general

= this approach saves time, money, laboratory organisms etc.

= it tries to go narrow pathway ,linking questions about risks

asked by stakeholder to answers that can be provided by
researchers”

= jts always trade-off between price and accuracy of
assessment and these are different for each tier

MUNI 'RECETOX

Uncertainty . Uncertainty

Realistic

(predictive)

|

Conservative

(protective)

(few data)

Very
precise

|

Limited
precision

Complex
(many data)

Posthuma et al. 2008, Science of the
Total Environment, 406:503-517
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Tiered approach - general

= this approach saves time, money, laboratory organisms etc.

= Tier 1 = starts with default (worst-case) parameters for exposure
o = standard ecotox bioassays as we know them
o rough assessment, conservative
o if risk is not acceptable then -

= Tier 2 = refinement, assessment closer to reality (e.g. representative organisms, real
conditions, considering protective distances ...), if risks not acceptable then -

= Tier 3, Tier 4 ... e.g. mesocosm or field studies

= based on the results of previous tier, its decided what to do next

MUNI 'RECETOX
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Tiered approach - examples

Aquatic organisms
Tier 1 - based on standard laboratory studies

Tier 2 - based on additional laboratory studies:
o Tier 2A — based on geomean/AF approach

o Tier 2B — based on SSD approach (Species Sensitivity Distribution)

1000 10000
ECso[no/L]

o Tier 2C — based on refined exposure laboratory tests/AF approach ==z

Tier 3 - based on mesocosm/microcosm studies

at each tier, regulatory acceptable concentrations (RACs) derived
and compared to PEC

EFSA (2013): Guidance on tiered risk assessment for plant protection products for aquatic organisms in edge-of-field 67
surface waters. EFSA Journal 11(7): 3290. https://www.efsa.europa.eu/en/efsajournal/pub/3290




Tiered approach - examples

Aquatic organisms

I'S_ Exposure assessment

i Effect assessment

'y
( FOCUS step 4 PEC
(r

F 3
ealistic worst-case, incl. mitigation measuresD

FOCUS step 3 PEC
(realistic worst-case)

I

FOCUS step 2 PEC

f

FOCUS step 1 PEC
(extreme worst case)

Increasing realism

MUNI 'RECETOX

RAC,,, .. — derivalion Tier-4: Food-web &
'%n (linked to PEC, ) population models
w

L
>

Tier-3: Model ecosystem
approach

PEC reduction

Tier-2: Core and additional
acute toxicity data (e.qg. SSD)

| Tier-1: Core acute toxicity data

»  Complexity (data)

From: Better Training for Safer Food Initiative workshop, 2019

Increasing RACs (AF reduction)
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Tiered approach - examples

Aquatic organisms

Tier | risk assessment

LCso fish: 0.1 pg/l, AF: 100; tier | RAC (0.001 pg/L) << step 1 PEC (0.2 pg/L) —> risk!

ECso daphnia: 0.11 pg/l, AF: 100; tier | RAC (0.0011 pg/L) << step 1 PEC (0.2 pg/L) —> risk!
ECsp algae: >> 1 mg/L —> no risk!

Higher tier risk assessment

Tier 2 (SSD)

Median HCs for fish (SSD): 0.072 ug/L, AF: 10; higher tier RAC (0.0072 ug/L) > step 4 PEC
(0.0049 pg/L) —= no risk for fish, but still for invertebrates (tier | RAC: 0.001 pg/L)!

Tier 3 (Mesocosms)
NOEAEC (mesocosm; invertebrates): 0.015 pg/L (clear effects, but recovery within 8 weeks),
AF: 3, higher tier RAC (0.005 ug/L) > step 4 PEC (0.0049 ug/L) — no risk!

IVI U I\I I R E c E T 0 X From: Better Training for Safer Food Initiative workshop, 2019

&
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Tiered approach - examples

Birds and mammals
= screening — general model, indicator species

= tier 1 — specific model, generic focal species with
different feeding preferences and growth stages

= higher tier — focal species, corrections using measured

data (monitoring studies)

Indicator species — used in the screening step, it is not a real species but, by
virtue of its size and feeding habits is considered to have higher exposure than (i.e.
to be protective of) other species that occur in a particular crop at a particular time.
Generic focal species — used in Tier 1assessment, it is not a real species,
however it is considered to be representative of all those species potentially at risk.
Instead of the one single food item approach of the screening step in this
assessment a mixed diet is applied when appropriate for the generic focal species. In
addition, interception of the spray by the crop is taken into account by calculating
the residue level on the several food types for the birds and the mammals.

Focal species — used in higher tier assessment, it is a real species that actually
occurs in the crop when the pesticide is being used (see section 6.1.3 for
identification of focal species.).
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First tier assessment for — -
acute and reproductive risks Add'u“_"al first tier
using EFSA spreadshest guidance
Sprayed Seed Granules Drinking Bioacru- Endocrine Metabolites
pesticides traztments water mutation disruption
e | gl
=
Higher tier assessment using case-by-case approaches®
U= one or more options as appropriate
Refined dietary ;
Seedigranule
pxposure assessment| [ g on ilabil
- : Phase-specific Population avaiabilty
ocal specias reproductive -
Body-burden assZssr"-‘-nt'in modelling Meal size  Refined
Diet modelling EFSA ' [seeds) b'ca';':d'-'"i'l'f-'lat on
spreadshest] Qualitative madeling
[Feld st populaton | [Foraging a3
Residues Broods/litters
- . at risk (repra) Granuke

Dchusking

| Evaluation of uncertainties in each part of assessment

*Mote: other higher tier
Overall risk characterisation E’E’;’;’g;gg{fhﬁbe
Combining first & higher tier results by weight-of-evidence appropriate
Figure 1.  Flowchart for the risk assessment. Please note that for some types of assefi@ent

there is an optional screening step.




Tiered approach - examples

Birds and mammals

= shortcut values for screening and Tier 1 calculations
- describe feeding habits and other ecological needs SO
for indicator and generic focal species

Theoretical dietary exposure routes for birds feeding in crop (e.g., cereals) sprayed

Table 6. Acute shortcut values (based on 90 percentile residues) for avian indicator species. with a plant protection product. Most of the plant protection product will be deposited
in the treated crop area, but some may enter neighboring water bodies. Exposure to
: = Shortoat valtas-for birds in the tljeated area can there_fore occur by feeding on the crop itself (a),
Crop Indicator species s e ground-dwelling (b) or foliar-dwelling (c) invertebrates, weeds (d), or weed seeds (e).
= - : Birds may also feed on earthworms living in the treated soil (f) or fish living in
Bare soils and hop Small granivorous bird 247 neighboring contaminated surface waters (g). Exposure may also occur by drinking
Grassland Large herbivorous bird 305 from contaminated puddles within the treated crop area (h)
Bush and cane fruit Small frugivorous bird 463
Orchards and ornamentals/nursery Small insectivorous bird 46.8
Vineyard small omnivarous bird 53 Table 8. Acute shortcut values (based on 90t percentile residues) for mammalian indicator
Bulbs and onion like crops, cereals, fruiting vegetables, leafy species_
vegetables, legume forage, maize, oilseed rape, potatoes, Siviall siimivoios bind 1568
pulses, root and stem vegetables, strawberries, sugar beet, and . . Shortcut value
sunflower Crop Indicator species for acute assessment
Cotton Small omnivorous bird 1603 Bare soil Small granivorous mammal 144
Bush and cane fruit Small herbivorous mammal 81.9

Bulbs and onion like crops, cereals, oilseed rape,
potatoes, root and stem vegetables, strawberries, | Small herbivorous mammal 1184
sugar beet, and sunflower

Cotton, fruiting vegetables, grassland, leafy

vegetables, lequme forage, maize, orchards, Small herbivorous mammal 136.4
ornamentals/nursery, pulses, and vineyard




Tiered approach - examples

Birds and mammals
= higher tiers, e.g. field studies

Purpose: Methods:

. . ) Purpose:
- Determine PT or PD values for use in refinements - Transect counts : : .

) ) - Determine PT or PD values for use in refinements
- Determine home ranges and further parameters - Scan sampling .

L ) . A - Determine home ranges and further parameters

Al s pOR A S e T " SRR Monitoring of population development
- Evaluate potential adverse effects of PPP on birds - Telemetry (radio-tracking) EarEep v

- Moaftohme reprodichisuciess - Evaluate potential adverse effects of PPP on mammals

- Carcass search

- Residue analysis in dead animals Methods:

- Capture-mark-recapture (CMR), individual markage
- Infrared cameras

- Telemetry (radio-tracking)

- Collection of faeces + analysis of food composition
- Population monitoring

- Carcass search

- Residue analysis in dead animals
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Tiered approach - exampl

Soil organisms

___,-—'-'f__— 1"""-—..

<2 !!!! d —

““&P T
e

- Effects on SMO =2
or TERIt earthwo:

DG

e

l}’es

Conduct collembola or mite

]

20— Collembola / mite TER =3

ves

B0 Sfandard arthroped HQ 2= =

h 4

Conduct litter-bag

—

Biologically —~—____
significant effects i
Ra‘_ﬂ_ﬁeld conditions _—
— —

l}’es
k 4

no

No further Conduct higher-tier
of regard as

€S

Non-target arthropods (NTA)

exposure of
NTAs possible?

yes

assess lethal effects (LR, ) in lab tests on glass plates using
Aphidius rhopalosiphi and Typhlodromus pyri

is HQor effect
> trigger values?

is HQ or effect
l n > trigger values? yes
Y

specify appropriate risk mitigation specify appropriate risk mitigation
in-field off-field

o ¥ T 2
assess lethal and sublethal effects in higher assess lethal and sublethal effects in higher
tier studies with appropriate species » tier studies with appropriate species

|

are effects > trigger
value and no potential
rapid recolonisation or

are effects > trigger
value and no potential
recolonisation or
recovery?

v

specify appropriate risk mitigation specify appropriate risk mitigation
| in-field off-field

are effects > trigger
value and no potential
rapid recolonisation or
recovery?

are effects > trigger
value and no potential
recolonisation or
recovery?

no— —ye

[ high risk to NTA

yes
— — b
low risk to NTA } -

European Commission (2002): Guidance document on terrestrial ecotoxicology. Draft Working Document

SANCO/10329/2009, rev.2, final. https://ec.europa.eu/food/sites/food/files/plant/docs/pesticides ppp app-

proc_guide ecotox_terrestrial.pdf
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Simplified example of evaluation
Non-target arthropods (NTA)

= in-field and off-field assessment

TIER 1

» risk assessment based on two indicator species:
o Typhlodromus pyri

o Aphidius rhopalosiphi
= standard toxicity tests to determine LR50 in g a.s. / ha based on mortality

= example results for PPP ,Pest-Killer*
o testedat1.25, 2.5, 5, 10, 20, 40, 80 g a.s./ha
o LRS5O0 for both species = 2.5 g a.s./ha
o allin acreditted labs with GLP
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MUNI 'RECETOX




Simplified example of evaluation
Non-target arthropods (NTA)

_ application ratein ga.s./ha

HQ LR50inga.s./ha

TIER 1 (cont.)

= now to determine hazards, compare exposure to effect in hazard quotient (HQ) — exposure
(application rate) and LR50 must not differ in units

= jf resulting HQ = 2, there is potential hazard to non-target arthropods

Ratio between rate after max.
Single application in g a.s. / ha _l recommended no. of applications and

the initial rate after a single application

Application rate x MAF <—|

In-field HQ =

/ = % drift/100 For 2-D exposure (= glass To account for uncertainty
(90th percentile) \ plate) this = 10 between species this = 10

\ /

Application rate x MAF x (drift / veg distribution factor) x correction factor
LR50

LR50 expressedin g a.s./ ha

Off-field HQ =

SANCO/10329/2009, rev.2, final. https://ec.europa.eu/food/sites/food/files/plant/docs/pesticides ppp app-
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Simplified example of evaluation
Non-target arthropods (NTA)

Basic drift values for 3 applications

Distance  Field cn Fruit cr Grapevi epptabl amentals, fruits
TIER 1 (COnt.) lm]l o - e:‘:l‘)t' ate eaﬂypt nl:te Hope ;eatqziﬁ{c):n“ tyi@?:?gcmfm
1 2.01 m
= application details: 5 om 57 6ok 104 307 &5 e 07
sommEae W
o application rate = 56 g a.s./ha P 010 23 080 010 03 105 0.10 0.3
©  om o ox om on 03 0% on
o No. of treatments = 3 per crop 80 004 019 013 0 008 008 0.04 0.08
G om dm o s bn om o
o LRS0=25gas./ha 125 0017 0015 0022 0004 002 0.007 0.017 0.02
. 150 0014 0009 0016 0.003 0.014 0.004 0.014 0.014
= assumptions: 20 0010 OO0 0000 0003 0000 002 0010 003
) 5 0008 0003 0007 0002 0007 0001 0.009 0.007
Y Drlft Value - 201 irsn?mdsrdimi?ﬁaf:r;]kl?ieﬁmm;unﬁg — 0.0!}8 e 208
o MAF-23
o Application to field crops at tier 1 use the shortest distance — 1 m (3m for orchards, vines etc)
56 g a.s./ha x 2.3 x (2.01/100) x 10
In-field effects: 20 98:5/Max2.3  po=-5152  Offfield effects: HQ = 10.03
2.5ga.s./ha 25ga.s./ha

= in-field risk is not acceptable (HQ 2 2), off-field is also not acceptable (HQ 2 2)

MUNI 'RECETOX
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Simplified example of evaluation
Non-target arthropods (NTA)

TIER 1 (cont.)

Are the HQ values for A. rhopalosiphi Yes Low risk to both in-field and
and T. pyri based on the in-field off-field habitats. No

exposure rate < 2 or are the effects in Additional data are required
limit tests < 50%

wl

Are the HQ values for A. rhopalosiphi | Yes | Low risks to off-field habitats.
and T. pyri based on the off-field No additional data are required

Y

Y

exposure rate < 2 or are the effects in to assess the risk to off-field
limit tests < 50% habitats
No
The PPP may present a risk The PPP may present a risk
to both in-field and off-field habitats to the in-field habitat

i |

Specify appropriate risk mitigation or perform higher tier testing and risk assessment

MUNI 'RECETOX
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Simplified example of evaluation

Simplified example of evaluation: non-target arthropods (NTA)

TIER 2
= if HQ = 2 for in-field risk assessment, test affected indicator species + 1 additional species
= if HQ = 2 for off-field risk assessment, test affected species + 2 additional species

= preferred species: Orius laevigatus, Chrysoperla carnea, Coccinella septempunctata,
Aleochara bilineata, Poecilus cupreus

= extended laboratory studies; aged residue studies; semi-field studies; field studies

MUNI 'RECETOX
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Simplified example of evaluation
Non-target arthropods (NTA)

TIER 2

= HQ approach with criteria of 2 2 is not applied !

= predicted exposure rates are calculated based on similar equations as in Tier 1

= compared directly to toxicity endpoints LR50 or ER50 (the lower one should be used)
* j.e.trigger is less than 50% negative effects

SANCO/10329/2009, rev.2, final. https://ec.europa.eu/food/sites/food/files/plant/docs/pesticides ppp app-

proc_guide ecotox_terrestrial.pdf
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Simplified example of evaluation

Soil organisms

Exposure estimation - PEC_;

= percentage of applied spray volume reaching soil depending on interception (e.g. 50%)
= even distribution in the top 5 cm of soill

= soil density of 1.5 g/cm3

= calculate PEC_; in mg a.s. / kg soil

= example results for PPP ,Pest-Killer”

= application dose is 150 g a.s. / ha

= 1 ha of 5 cm soil corresponds to 500,000,000 cm?3 which is 750,000 kg soil
= PEC_, is0.2mga.s./ha
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Simplified example of evaluation

Soil organisms

TIER 1
= reproduction effects on earthworms - NOEC are derived
= TER >5 OK, TER < 5 further studies needed

= example results for PPP ,Pest-Killer”
o tested at 0.02, 0.04, 0.08, 0.16, 0.32, 0.64 mg a.s. / kg
o NOECwas 0.32 mg a.s./ kg

= TER=NOEC/PEC_,;,=0.32/0.2=1.6 (<5, not OK and further studies are needed)

soil

SANCO/10329/2009, rev.2, final. https://ec.europa.eu/food/sites/food/files/plant/docs/pesticides ppp app-
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PPP assessment — results available

ecotoxicological data and risk assessment (i.e.
data on tox/ecotox are combined with data on \ appcant | |
. / ‘
exposure and env. fate) are available: oo Mr;;v;;«;;;e
. \ (RMS)
= in Draft Assessment Reports or Renewal 12 montns
Assessment Reports (DAR / RAR) “sdiiona
http://registerofquestions.efsa.europa.eu/rogFrontend/wicket/page?5 Assecement
(generally: https://www.efsa.europa.eu/en/calls/consultations) s
Part A: Summary of each section; List of Endpoints
Part B: Detailed evaluation for each area; Ecotox in section B.9
Part C: Confidential information ‘ﬂ'
Drait Assessment
Report
= in EFSA Conclusions, Peer Reviews and Peer Legend:
Review Reports; example of Epoxiconazole: A sor7montns I
https://www.efsa.europa.eu/en/efsajournal/pub/rn-138 @ EFsA Request of
https://www.efsa.europa.eu/en/efsajournal/pub/4123 R information
http://registerofquestions.efsa.europa.eu/rogFrontend/wicket/page?16 < Decision monthe)
[0 Task

Publication
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Example 4
Veterinary pharmaceuticals — in EU




Veterinary pharmaceuticals

Medicinal products for

Medicinal products

human use for animal use
= growing problem — increasing release — 1 ~— !
of bioactive substances to environment Excretion Excretion waste disposal [ excretion |
ihospital efffuents) {orivate housahalds) (unused medicine)
lusuall'.- / ‘ ¥
| municipal waste water | | domestic waste | }| manure
s b Sawaiﬂ farms | \ e 1
sewage treatment ... Sewa \
plants (STPs) -’ sludgg'i __| waste digpagal sita |
N i — | ---------------------------------------- soil
Surface water Ao ! _
| / IIIIIII | — | Groundwater I/
R ™~
| aqua cultures ""“'~-.~_~_ S
MI_“ . -
pharmaceutical Drinking water
production plants
[

veterinary medicines - more attention is logical

Antibiotic consumption in major countries/regions

huge consumption

0 Country/region Year Total(tons) Human(%) Animal(%)
. . . ay s . China 2013 162,000 48 52
o their entry into the environment (water and soil) is more possible USA 2011/2012 1.7900 18 82
(use of agricultural waste on soil) =4 2018 1362 i 18
o killing beneficial soil organisms or development of antibiotic resitance
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Veterinary pharmaceuticals

= Regulation 726/2004, authorisation and supervision of medicinal products for human and veterinary use
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02004R0726-20190330

= Directive 2001/83/EC, medicinal products for human use
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02001L0083-20190726

= Directive 2001/82/EC, veterinary medicinal products
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02001L0082-20090807

= pharmacovigilance — careful assessment of all undesired impacts
= European Medicines Agency (EMA) https://www.ema.europa.eu/en
= part of the registration proces is also

= for veterinary - detailed evaluation procedure in EMA CVMP (Committee for Medicinal
Products for Veterinary Use)
https://www.ema.europa.eu/en/committees/committee-medicinal-products-veterinary-use-cvmp

= guidelines including assessment of environmental fate, ecotoxicity and risks

https://www.ema.europa.eu/en/veterinary-regulatory/marketing-authorisation/environmental-risk-assessment-veterinary-medicines
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Veterinary pharmaceuticals

= guidelines including assessment of environmental fate, ecotoxicity and risks

https://www.ema.europa.eu/en/veterinary-regulatory/marketing-authorisation/environmental-risk-assessment-veterinary-medicines

= VICH GL6 Environmental impact assessment (EIAS) for veterinary medicinal products - Phase |

= VICH GL38 Environmental impact assessments for veterinary medicinal products - Phase Il

MUNI 'RECETOX
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Veterinary pharmaceuticals

Phasel -
VICH
Guidance

Questions on the
use of the VMP and
PEC calculation

STOP in Phase | unless
e PEC,.;> 100 puglkg
. PEcaqua:ullum> 1 Hg”—
+ VMP is antiparasitic

Phase Il -

Degradation rate in 3 soils, Toxicity to Earthworm and Plants,

" Testing if PECgroundwater

Tier A EMEA K. in 3 soils, Acute toxicity test in Daphnid ° > 0.1 uall
Guidance
PEC/ECsy>0,1 PEC/ECs,>0,1 DT50 > 60d PEC/PNEC Koc DTgo
phytotoxicity for earthworm groundwater > 1 <500 > 1 year

L

PEC/LC5>0,01 [ | Data on effects on PECfacowater: acute
for earthworm soil microorganisms toxicity studies:
| | Daphnid, alga, fish

Toxicity to Grassland

Assess potential
for accumulation
in soil

Invertebrates and/or
Dungfauna if VMP has
insecticidal properties

PEC/MIC > 0, 1

Appropriate risk management
strategy or proceed to Tier B, C for

PEC/PNEC>1

further data on fate and effects

Koschorreck, J., Koch, C., Rdnnefahrt, 1., 2002. Environmental risk assessment of veterinary medicinal
products in the EU—a regulatory perspective. Toxicology Letters 131, 117-124.. doi:10.1016/s0378-

4274(02)00047-4
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