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u 'Monitoring Data Sweden
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Adielsson et al. (2009) Monitoring of pesticides in Swedish rivers. ISSN 0347-9307. Swedish University of
Agricultural Sciences, Uppsala.
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Frequency of mixtures in water
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US Department of the Interior, US Geological Survey (2006) Pesticides in the Nation’s Streams and
Ground Water, 1992-2001, Circular 1291
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NVhy are mixtures of specific concern?

Small, negligible single-substance effects
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NVhy are mixtures of specific concern?

mixture effects

Small, negligible single-substance effects
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Why are mixtures of specific concern?

Substantial, non-negligible
mixture effects

Small, negligible single-substance effects
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ek "Lihking single substance to mixture toxicity

Components Mixture

Needed:

Scientifically sound and pragmatically useful link between
single substance (eco)toxicology and mixture
(eco)toxicology
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ixture (Eco)Toxicology

Loewe, 1923: Concentration Addition

Bliss, 1939: Independent Action
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Mixture toxicity concepts

Similarly acting substances: Concentration Addition

[ = Concentration of component i in the mixture
5 -1 (i=1...n)
ECx( Mix) —_ pl' ECx; = Concentration of substance i provoking a
il ECxi certain effect x when applied alone
ECX(vix) = Predicted total concentration of the mixture, that
provokes x% effect.
pi = relative fraction of component i in the mixture

Dissimilarly acting substances: Independent Action

Eppie = Effect of the mixture of n compounds
E; = Effect of substance i, when applied singly

EMix:l—ﬁ(l—Ei)
i=1
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Some critical assumptions

L Mixture composition is known

U Quantitative toxicological information available for all
mixture components

— Toxicological information refers to an identical
endpoint and species

 Compounds do not interact, neither during their
chemically nor during their toxikokinetic and
toxikodynamic phases
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NVhy are mixtures of specific concern?

Mixture Toxicity

Small, negligible single-substance effects
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Observation Prediction
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hy are mixtures of specific concern?

L Mixture toxicity is higher than the toxicity of each compound at
the concentration present in the mixture

O Compliance with individual threshold values (EQS, ADI, TDI,
TTC) does not necessarily safeguard against unwanted mixture
effects
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Faust, M., et al. "Predicting the joint algal toxicity of multi-component s-triazine mixtures at low-effect
concentrations of individual toxicants." Aquatic Toxicology 56, no. 1 (2001): 13-32.
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ealistic pesticide mixture
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Junghans, et al. (2006) Application and validation of approaches for the predictive hazard
assessment of realistic pesticide mixtures. Aquatic Toxicology 76, 2006
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erspective of a regulator

While REACH considers the effects of single substances, the fact is that
we are most commonly exposed to a cocktail of many different
substances. This is an area in which important gaps remain in terms
of knowledge and assessment. These gaps need to be closed in the

coming years.

(Stavros Dimas, EU Commissioner for the Environment, 2009)
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_onclusion of the Council of the European Union

O [...] take into account combined exposure of chemicals in risk
assessments;

O [...] further action in the field of chemicals policy, research
and assessment methods to address combination effects of
chemicals is required, [...]

U [...] pay appropriate attention to the precautionary principle
and the potential risks of chemical combination effects when
drawing up future proposals, [...]

(2988t Council Meeting Brussels, 22. Dec 2009)
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hree Reports

U Kortenkamp, Backhaus, Faust (2009): State of the Art Report on
Mixture Toxicity (DG Environment, EU Commission)

d Backhaus, Faust, Blanck (2010): Hazard and Risk Assessment of
Chemical Mixtures under REACH: State of the Art, Gaps and

Options for Improvement (Swedish Chemicals Inspectorate, Keml)

O Altenburger, Arrhenius, Backhaus, Coors, Faust, Zitzkat: Relevance
and adequate consideration in environmental risk assessment of
plant protection products and biocides (German Federal

Environmental Agency, 2014)
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State of the art report for the EU Commission
Scientific state of the art

U Concentration Addition works rather well

L Difference to Independent Action often negligible

L Most data from aquatic ecosystems

O 2-3 compound mixtures

1 “Reference” mixtures
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State of the art report for the EU Commission

O Similar approaches can be used for assessing mixtures

for their environmental and human health impacts
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State of the art report for EU Commission
Main conclusions / recommendations

O A European guideline that cuts across sectorial
guidelines

O Strengthen the legal mandate for mixture toxicity
assessments

U

Use CA as a first approach

(

Documentation and storage of single substance data in
way that allows later mixture studies
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Central Documents on Mixture Assessment

L ECETOC Report “Development of guidance for assessing the
impact of mixtures of chemicals in the aquatic environment”
(October 2011)

O Meek et al. (2011) Risk assessment of combined exposure to

multiple chemicals: A WHO/IPCS framework, Reg Tox Pharm

O SCHER, SCENIHR, SCCS (2012): Toxicity and Assessment of

Chemical Mixtures

O EU Commission COM(2012) 252 final “The combination effects of

chemicals”
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Opinion of the EU’s Scientific Committees

“It is the opinion of the SCHER that the CA approach may be
assumed as a temporary interim method for deriving EQs
for mixtures.”

SCHER, Opinion on the Chemicals and the Water Framework Directive: Technical Guidance for Deriving
Environmental Quality Standards (2010)
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