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Table A 1: Terms and definition in the context of cumulative exposure and cumulative risk assessment with regard to human risk assessment based on (Groß et al., 2011), extended by 

definitions given by EFSA as well as legal directives and regulations in the field of chemical substances and products. 

Term Definition Reference Remarks 

Acceptable 

daily intake 

‘acceptable daily intake’ means the estimate of the amount of substances in 

food expressed on a body weight basis, that can be ingested daily over a 

lifetime, without appreciable risk to any consumer on the basis of all known 

facts at the time of evaluation, taking into account sensitive groups within the 

population (e.g. children and the unborn). 

Regulation EC 

No. 396/2005 

 

Active 

substance 

‘active substance’ means a substance or a micro-organism that has an action 

on or against harmful organisms; 

Regulation EU 

No. 528/2012 

 

Any substance or mixture of substances intended to be used in the 

manufacture of a medicinal product and that, when used in its production, 

becomes an active ingredient of that product intended to exert a 

pharmacological, immunological or metabolic action with a view to restoring, 

correcting or modifying physiological functions or to make a medical 

diagnosis. 

Directive 

2001/83/EC 

 

Acute 

reference 

dose 

‘acute reference dose’ means the estimate of the amount of substance in 

food, expressed on a body weight basis, that can be ingested over a short 

period of time, usually during one day, without appreciable risk to the 

consumer on the basis of the data produced by appropriate studies and taking 

into account sensitive groups within the population (e.g. children and the 

unborn); 

Regulation EC 

No. 396/2005 

 

Additive 

effect 

Consequence that follows exposure to two or more physicochemical agents 

which act jointly but do not interact. The total effect is the simple sum of the 

effects of separate exposure to the agents under the same conditions (IUPAC 

2006; cited from BfR 2009)  

Groß, et al. 

2011 

EFSA 2008 refers to the IUPAC definition 

Adverse 

Outcome 

Pathway 

(AOP) 

An Adverse Outcome Pathway (AOP) is a conceptual construct that portrays 

existing knowledge concerning the linkage between a direct molecular 

initiating event and an adverse outcome at a biological level of organization 

relevant to risk assessment. 

Ankley et al., 

2009 

In practice the AOP links the initial chemical 

interaction known as the molecular initiating 

event (MIE) to progressive levels of 

biochemical organisation at the individual or 

population level. Τhe sequence of major biochemical events following the initial chemical 

interaction that are required to elicit the toxic effect constitute the Adverse 

US EPA, 2016 
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Term Definition Reference Remarks 

Outcome Pathway (AOP). 

Adverse 

reaction 

A reaction to a veterinary medicinal product which is harmful and unintended 

and which occurs at doses normally used in animals for the prophylaxis, 

diagnosis or treatment of disease or to restore, correct or modify a 

physiological function. 

Directive 

2001/82/EC 

 

A response to a medicinal product which is noxious and unintended. Directive 

2001/83/EC 

 

Aggregate 

exposure 

 

Exposure to the same substance by multiple pathways and routes is likely best 

described as “Single Chemical, All Routes” (referenced in some jurisdictions as 

“Aggregate Exposure”). 

WHO/IPCS 

2009 

 

Sum total of all exposure to pesticides through inhalation, dermal, oral, or 

optic contact (IUPAC 2006; cited from BfR 2009) 

Groß, et al. 

2011 

 

Exposure to one chemical from all sources, for example; total exposure for 

someone living near to an industrial site from food, air, water and soil (UK 

Food Standards Agency 2002) 

Groß, et al. 

2011 

 

The demographic, spatial and temporal characteristics of exposure to a single 

chemical through all relevant pathways (e.g. food, water, residential uses, 

occupational) and routes (e.g. oral, dermal, inhalation) (WHO/IPCS 2009) 

Groß, et al. 

2011 

 

“[…] “aggregate” and “cumulative” are used as adjectives to modify 

“exposure” or “dose” without further elaboration. Often, “aggregate” and 

“cumulative” seem to be used interchangeably, suggesting (1) exposures that 

are from multiple sources, received via multiple exposure pathways, or doses 

received through multiple routes; (2) exposures or doses that accumulate 

over time, often over a lifetime; or (3) exposures or doses from more than 

one chemical or stressor simultaneously or sequentially” (IPCS 2004) 

Groß, et al. 

2011 

The Exposure Assessment Terminology 

Working Group [of the IPCS] identified four 

terms that were particularly difficult to 

define due to their relatively recent 

emergence as exposure terms. These are 

aggregate exposure, aggregate dose, 

cumulative exposure, and cumulative dose. 

In studying the literature, the Exposure 

Assessment Terminology Working Group 

found very few formal definitions of these 

terms (IPCS 2004) 

Aggregate exposure assessment combines exposure from different pathways 

such as food, air and water and is important in considering the total personal 

Groß, et al. 

2011 

Focus on human health risk assessment; 

definition in connection with pesticides 



 

5 

 

Term Definition Reference Remarks 

exposure to a given chemical (UK Food Standards Agency 2002) 

‘Aggregate exposure’ refers to the combined exposures  to a single chemical 

across multiple routes (oral, dermal, inhalation) and across multiple pathways 

(food, drinking water, residential) 

US EPA, 2001a  

Aggregated 

risk  

The risk associated with all pathways and routes of exposure to a single 

chemical (EFSA 2008 according to definition by US EPA 2002; cited from BfR 

2009) 

Groß, et al. 

2011 

 

Aggregate risk is the risk associated with multiple pathways / routes of 

exposure to a single chemical (WHO/IPCS 2009) 

Groß, et al. 

2011 

 

‘Aggregate Risk’ is the likelihood of the occurrence of an adverse health effect 

resulting from all routes of exposure to a single substance. 

US EPA, 2001a  

Aggregate 

risk 

assessment 

Different routes of exposure to the same active substance, which considers: 

• the use of the same active substance in different biocidal PTs (e.g. 

wood preservative and insecticide)  

• the use of the same active substance under different regulations (e.g. 

biocides, pesticides, veterinary drugs) 

• the exposures from food, drinking water, and residential / 

nonoccupational uses (US EPA 2002; cited from BfR 2009) 

Groß, et al. 

2011 

Focus on human health risk assessment 

Risk assessment taking all sources of intake of a given pesticide into account 

(UK Food Standards Agency 2002; cited from BfR 2009) 

Groß, et al. 

2011 

UK Food Standards Agency restricts the 

definition to a given pesticide that might 

contain several active compounds. 

Antagonism Antagonism occurs when “the effect of the mixture is less than that estimated 

for additivity on the basis of the toxicities of the components. 

EFSA,  2013a  

Bystander Bystanders are people who casually are located within or directly adjacent to 

an area where application of a plant protection product is in process or has 

taken place, but not for the purpose of working on the treated area or with 

the treated commodity. 

Regulation EU 

No. 284/2013 

 

Candidate 

common 

mechanism 

group 

A ‘candidate common mechanism group or candidate CMG’ represents a 

group of pesticides for which toxicological information on chemical structure, 

apical endpoint, pesticidal MOA and/or mammalian mechanistic information 

suggest the potential for a common mechanism of toxicity but do not have 

US EPA, 2016  
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Term Definition Reference Remarks 

(candidate 

CMG) 

adequate data for establishing key events in a pathway as described in the 

MOA/AOP framework (e.g., lack of dose or temporal concordance of 

proposed key events). 

Combined 

exposure 

Combined exposure of humans via two or more routes (EU TGD 2003, Part I); 

Exposure to a substance under different circumstances (e.g. exposure at the 

workplace and exposure from consumer products / indirect exposure via the 

environment) (EU TGD 2003, Part III) 

Groß, et al. 

2011 

The term “combined exposure” is used in 

the EU TGD solely within the scope of 

consumer exposure assessment. 

Combination 

effect; 

mixture 

effect; joint 

effect 

The response of a biological system to several chemicals, either after 

simultaneous or sequential exposure. The terms are used synonymously 

(Kortenkamp & Hass 2009) 

Groß, et al. 

2011 

 

Combined 

toxicity 

Combined toxicity is defined as the “response of a biological system to several 

chemicals, either after simultaneous or sequential exposure and can take 

three possible forms: dose-addition, response-addition or interaction 

EFSA, 2013a  

Common 

mechanism 

endpoint 

A ‘common mechanism endpoint(s)’ is/are those common toxic effect(s) 

which are pertinent and sensitive endpoints associated with the common 

mechanism which will provide a scientifically sound basis for determining 

relative potency of chemicals in a cumulative risk assessment. 

US EPA, 2016  

Common 

mechanism 

group (CMG) 

A ‘common mechanism group or CMG’ is a group of chemicals that induce a 

common toxic effect by a common mechanism of toxicity 

US EPA, 2002b  

Common 

mechanism 

of toxicity 

‘Common mechanism of toxicity’ pertains to two or more pesticide chemicals 

or other substances that cause a common toxic effect(s) by the same, or 

essentially the same, sequence of major biochemical events (i.e., interpreted 

as mode of action). 

US EPA, 

1999a, 2002a, 

2016 

 

Common 

toxic effect 

‘Common toxic effect’ is a toxic effect that occurs in or at the same 

anatomical or physiological site or locus (e.g. same organ or tissue). 

US EPA, 1999a There is a critical difference between a 

common and a cumulative toxic effect.  

Concurrent 

Exposure 

Interpreted as potential human exposure by all relevant pathways, durations, 

and routes that allow one chemical to add to the exposure of another 

chemical such that the total risk is an estimate of the sum of the exposures to 

the individual chemicals. This includes simultaneous exposures as well as any 

Groß, et al. 

2011 
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Term Definition Reference Remarks 

sequential exposures that could contribute to the same joint risk, either by 

overlapping internal doses or by overlapping toxic effects (US EPA 2002, EFSA 

2008; cited from BfR 2009) 

 

Cumulative 

assessment 

groups 

(CAG) 

A group of chemicals that could plausibly act by a common mode of action, 

not all of which will necessarily do so. Membership of a CAG can usually be 

refined (reduced) by application of successively higher tiers of the approach 

described in this Opinion (EFSA 2008; cited from BfR 2009) 

Groß, et al. 

2011 

 

‘Cumulative Assessment Group (CAG)’ is a subset of chemicals selected from a 

common mechanism group for inclusion in a refined quantitative estimate of 

risk.  

US EPA, 2002a  

Cumulative 

exposure 

Exposure to multiple chemicals on the basis of whether they have a common 

mechanism of action (UK Food Standards 2002) 

Groß, et al. 

2011 

 

Cumulative exposure defines the aggregate exposure to multiple chemicals 

(WHO/IPCS 2009) 

Groß, et al. 

2011 

 

It is recommended that exposure to ‘‘multiple chemicals by a single route’’ be 

distinguished from exposure to ‘‘multiple chemicals by multiple routes’’ 

(referenced in some jurisdictions as ‘‘cumulative’’ exposure). 

Meek et al., 

2011 

It is recommended to use the term 

‘‘combined exposure to multiple chemicals’’ 

when referring to both exposure to multiple 

chemicals by a single route and exposure to 

multiple chemicals by multiple routes. 

Cumulative exposure: “combined exposure to multiple chemicals including all 

routes, pathways, and sources of exposure to multiple chemicals” 

EFSA, 2013a  

Cumulative 

exposure 

assessment 

Cumulative [exposure] assessment estimates exposureto multiple chemicals 

on the basis of whether they have a common mechanism of action 

(WHO/IPCS 2009) 

Groß, et al. 

2011 

 

An assessment that describes concurrent spatial and temporal characteristics 

of exposure performed for a set of chemicals (ILSI 1999; cited from BfR 2009) 

Groß, et al. 

2011 

 

Cumulative 

risk 

Probability of any defined harmful effect occurring through a common toxic 

effect associated with concurrent exposure by all relevant pathways and 

routes of exposure to a group of chemicals that share a common mechanism 

of toxicity (IUPAC 2006; cited from BfR 2009) 

Groß, et al. 

2011 
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Term Definition Reference Remarks 

Cumulative risk is the combined risk from aggregate exposure to multiple 

chemicals (and may be restricted to chemicals that have a common 

mechanism of toxicity) (WHO/IPCS 2009) 

Groß, et al. 

2011 

 

Cumulative risk: “the combined risks from aggregate exposures to multiple 

agents or stressors” which may include chemicals, as well as biological or 

physical agents. 

EFSA, 2013a  

Cumulative Risk is the risk of a common toxic effect associated with 

concurrent exposure by all relevant pathways and routes of exposure to a 

group of chemicals that share a common mechanism of toxicity. 

US EPA, 2002a  

Taking intake of more than one pesticide into account (UK Food Standards 

Agency 2002; cited from BfR 2009) 

Groß, et al. 

2011 

 

Exposure to multiple substances by multiple pathways (including food, 

drinking water, and residential / nonoccupational exposure to air, soil, grass, 

and indoor surfaces) (US EPA 2002; cited from BfR 2009) 

Groß, et al. 

2011 

 

Cumulative 

risk 

assessment 

An assessment that describes concurrent spatial and temporal characteristics 

of exposure performed for a set of chemicals (ILSI 1999; cited from BfR 2009) 

Groß, et al. 

2011 

EFSA 2008 also refers to the IUPAC 

definition, with an additional note: “in the 

context of this opinion, it is intended more 

specifically to be the risk deriving from the 

exposure to compounds that share the same 

mode of action (dose addition) or that have 

similar effects but do not act at the same 

molecular target (response addition) and is 

contrasted to synergistic risk. Although the 

term “cumulative risk” has sometimes been 

used when referring generally to the risk 

from exposure to more than one pesticide 

(see EFSA colloquium), in the context of this 

opinion, it refers more specifically to the risk 

deriving from combined exposure to 

compounds that share the same mode 

of action or that have similar effects but by 
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Term Definition Reference Remarks 

different modes of action (EFSA 2008; cited 

from BfR 2009) 

Risk assessment approaches that consider the impact of multiple chemical 

exposures, from  multiple sources, routes and pathways, over multiple time 

frames (Kortenkamp & Hass 2009) 

Groß, et al. 

2011 

Cumulative risk assessment (CRA), mixtures 

risk assessment: The terms are used 

synonymously by Kortenkamp & Hass (2009) 

“It is worth noting that the European use of 

the term “cumulative risk assessment” 

encompasses multiple sources, routes and 

pathways, but restricts considerations to one 

chemical, not multiple chemicals. For the 

purposes of this report, the European use of 

the term is ignored.” (Kortenkamp & Hass 

2009) 

Cumulative 

toxic effect 

The ‘cumulative toxic effect’ is the net charge in magnitude of a common toxic 

effect resulting from exposure to at least two chemicals causing the same 

toxic effect by a common mechanism. 

US EPA, 1999a There is a critical difference between a 

common and a cumulative toxic effect (see 

definition of common toxic effect) 

Dose 

Additivity 

When the effect of the combination is the effect expected from the 

equivalent dose of an index chemical. The equivalent dose is the sum of 

component doses scaled by their potency relative to the index chemical. 

US EPA, 2003 Dose addition assumes by definition that 

chemicals in a mixture are non-interactive 

and elicit a common response through 

similar actions on a biological system, acting 

as concentrations or dilutions of each other. 

Effect 

assessment 

Combination of analysis and inference of possible consequences of the 

exposure to a particular agent (e.g., pesticide) based on knowledge of the 

dose-effect relationship associated with that agent in a specific target 

organism, system, or (sub-) population (IUPAC 2006) 

Groß, et al. 

2011 

 

The effects assessment comprises the following steps of the risk assessment 

procedure: 1) hazard identification: The aim of the hazard identification is to 

identify the effects of concern; 2) dose (concentration) – response (effect) 

assessment: At this step the predicted no effect concentration (PNEC), shall, 

where possible, be determined. (EU TGD 2003). 

Groß, et al. 

2011 

 

Exposure Contact between an agent and a target. Contact takes place at an exposure Groß, et al.  
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Term Definition Reference Remarks 

surface over an exposure period (ISEA glossary 2005; cited from BfR 2009) 2011 

Concentration or amount of a pesticide (or agent) that reaches a target 

organism, system, or (sub-) population in a specific frequency for a defined 

duration (IUPAC 2006; cited from BfR 2009) 

Groß, et al. 

2011 

EFSA 2008 refers to IUPAC 2006 

Relates to the following options: simultaneous and/or sequential exposure, 

nature of exposure: duration, frequency, timing, magnitude of exposure: 

exposure concentration and dose (US EPA 2002; cited from BfR 2009) 

Groß, et al. 

2011 

 

Exposure to the same substance by multiple pathways and routes is likely best 

described as “Single Chemical, All Routes” (referenced in some jurisdictions as 

“Aggregate Exposure”). Similarly, it is recommended that exposure to 

“Multiple Chemicals by a Single Route” be distinguished from “Multiple 

Chemicals by Multiple Routes”. To this end, the framework being developed 

addresses “Combined Exposures to Multiple Chemicals” (WHO/IPCS 2009)  

Groß, et al. 

2011 

 

Exposure (of the environment) results from discharges and/or releases of 

chemicals. (EU TGD 2003) 

Groß, et al. 

2011 

 

Exposure 

assessment 

The process of estimating or measuring the magnitude, frequency and 

duration of exposure to an agent, along with the number and characteristics 

of the population exposed. Ideally, it describes the sources, pathways, routes, 

and the uncertainties in the assessment (ISEA glossary 2005; cited from BfR 

2009) 

Groß, et al. 

2011 

EFSA 2008 refers to ISEA glossary 2005 

Evaluation of the exposure of an organism, system, or (sub-) population to a 

pesticide or agent (and its derivatives). Exposure assessment is the third step 

in the process of risk assessment (IUPAC 2006; cited from BfR 2009) 

Groß, et al. 

2011 

 

The environment may be exposed to chemical substances during all stages of 

their life-cycle from production to disposal or recovery. For each 

environmental compartment (air, soil, water, sediment) potentially exposed, 

the exposure concentrations should be derived. (EU TGD 2003) 

Groß, et al. 

2011 

 

Exposure 

pathway 

The course an agent takes from the source to the target (ISEA glossary 2005; 

cited from BfR 2009) 

Groß, et al. 

2011 

EFSA 2008 refers to ISEA glossary 2005 

The physical course a substance takes from the source to the organism 

exposed (e.g., through food or drinking water consumption or residential 

Groß, et al. 

2011 
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Term Definition Reference Remarks 

substance / biocidal uses). (US EPA 2002; cited from BfR 2009) 

The physical course a chemical or pollutant takes from the source to the 

organism exposed. Also called exposure pathway. 

US EPA, 1992 Cited in US EPA, 2001a 

Exposure 

route 

The way an agent enters a target after contact (e.g., by ingestion, inhalation, 

or dermal absorption) (ISEA glossary 2005; cited from BfR 2009) 

Groß, et al. 

2011 

EFSA 2008 refers to ISEA glossary 

2005; US EPA very similar definition 

The way a chemical or pollutant enters an organism after contact, e.g., by 

ingestion, inhalation, or dermal absorption.   

US EPA, 1992
 

Cited in US EPA, 2001a 

Exposure 

scenario 

Exposure scenario: means the set of conditions,  including operational 

conditions and risk management measures, that describe how the substance 

is manufactured or used during its life-cycle and how the manufacturer or 

importer controls, or recommends downstream users to control, exposures of 

humans and the environment. These exposure scenarios may cover one 

specific process or use or several processes or uses as appropriate; 

Regulation EC 

No. 1907/2006 

 

A combination of facts, assumptions, and inferences that define a discrete 

situation where potential exposures may occur. These may include the 

source, the exposed population, the time frame of exposure, 

microenvironment(s), and activities. Scenarios are often created to aid 

exposure assessors in estimating exposure (ISEA glossary 2005; cited from BfR 

2009) 

Groß, et al. 

2011 

EFSA 2008 refers to ISEA glossary 2005; US 

EPA very similar definition 

Generic exposure scenarios assume that substances are emitted into a non-

existing model environment with predefined agreed environmental 

characteristics. These environmental characteristics can be average values or 

reasonable worst-case values depending on the parameter in question. 

Generic exposure scenarios have been defined for local emissions from a 

point source and for emissions into a larger region. When more specific 

information on the emission of a substance is available, it may well be 

possible to refine the generic or site-specific assessment. (EU TGD 2003) 

Groß, et al. 

2011 

 

Group of 

similar 

mixtures 

A ‘group of similar mixtures’ refers to chemically related classes of mixtures 

that act by a similar mode of action, have closely related chemical structures, 

and occur together routinely in environmental samples, usually because they 

are generated by the same commercial process. 

US EPA, 2000  
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Term Definition Reference Remarks 

Hazard class ‘hazard class’ means the nature of the physical, health or environmental 

hazard; 

Regulation EU 

No. 1272/2008 

 

Hazard 

category 

‘hazard category’ means the division of criteria within each hazard class, 

specifying hazard severity; 

Regulation EU 

No. 1272/2008 

 

Hazard 

Quotient 

(HQ) 

A ‘hazard quotient (HQ)’ is estimated as the ratio of the estimated exposure 

to the reference value (e.g. Tolerable Daily Intake (TDI), Tolerable Air 

Concentration). 

Health 

Canada, 

2010a,b 

 

Hazard 

Index (HI) 

The ‘Hazard Index (HI)’ is defined as a weighed sum of the exposure measures 

for the mixture component chemicals.  

US EPA, 2000 The “weight” factor according to dose 

addition should be a measure of the relative 

toxic strength, sometimes called potency. 

Impurity ‘impurity’ means any component other than the pure active substance and/or 

variant which is present in the technical material (including components 

originating from the manufacturing process or from degradation during 

storage). 

Regulation  EU 

No. 1107/2009 

 

Index 

chemical 

The ‘index chemical’ is a chemical from the CAG used as a point of reference 

for standardising the common toxicity of the other chemical members of the 

CAG.  

US EPA, 2002a The index chemical is not necessarily the 

most potent chemical in the CAG, but rather 

one that is well-defined toxicologically and 

has a high quality database.  

Interaction Interactions occur “when the effect of a mixture differs from additivity based 

on the dose-response relationships of the individual components”. 

Interactions refer to joint action between multiple chemicals that differ from 

dose addition or response addition and are categorised as less than additive 

(antagonism, inhibition, masking) or greater than additive (synergism, 

potentiation). 

EFSA,  2013a  

Margin of 

Exposure 

The margin of exposure (MOE) is a numerical value providing a measure of 

how close is the exposure to the point of departure. It is the ratio of the point 

of departure (usually a NOAEL) divided by the anticipated or actual measure 

of human exposure. 

US EPA, 

2002a, 2002b 

 

Maximum 

residue level 

(MRL) 

‘maximum residue level’ (MRL) means the upper legal level of a concentration 

for a pesticide residue in or on food or feed set in accordance with this 

Regulation, based on good agricultural practice and the lowest consumer 

Regulation EC 

No. 396/2005 

 



 

13 

 

Term Definition Reference Remarks 

exposure necessary to protect vulnerable consumers; 

‘maximum residue limit’ means the maximum concentration of residue 

resulting from the use of an additive in animal nutrition which may be 

accepted by the Community as being legally permitted or recognised as 

acceptable in or on a food; 

Regulation EC 

No. 1831/2003 

 

Mechanism 

of action 

“Mechanism of Action (MEA)” refers to “a detailed explanation of the 

individual biochemical and physiological events leading to a toxic effect” 

(Boobis et al., 2006; EFSA, 2008a, 2013). 

EFSA,  2013a  

Mechanism 

of toxicity 

‘Mechanism of toxicity’ is defined as the major steps leading to a toxic  

effect following interaction of a pesticide with biological targets. 

US EPA, 2016 As sited in US EPA, 2016, this definition of 

mechanism of toxicity is similar to the 

concept of mode of action (MOA) as defined 

by EPA’s Cancer Guidelines (USEPA, 2005) 

and other international efforts through 

OECD and WHO (Boobis et al., 2008; Seed et 

al., 2005; Sonich-Mullin et al., 2001; Meek et 

al., 2014). 

Mixture ‘mixture’ means a mixture or solution composed of two or more substances; 

 

Regulation EU 

No. 1272/2008 

Regulation EU 

No. 1223/2009   

Regulation EU No. 528/2012 refers to 

1907/2006 

A “mixture” has been defined as “any combination of two or more chemicals, 

regardless of source and spatial or temporal proximity that may jointly 

contribute to actual or potential effects in a receptor population.” 

EFSA,  2013a  

‘Mixtures’ are defined as any combination of two or more chemical 

substances regardless of source or of spatial or temporal proximity. 

US EPA, 2000 According to this definition of the mixtures 

presented in the US EPA guidelines for the 

health risk assessment of environmental 

pollutants, the mixtures may include 

compounds generated simultaneously from 

a single source of process (e.g. coke oven 

emissions and diesel exhaust) or produced 

as commercial products eventually released 
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Term Definition Reference Remarks 

to the environment (e.g. PCBs, gasoline and 

pesticide formulations), or even placed in 

the same area for disposal or storage, 

eventually coming into contact with each 

other and released as a mixture in the 

environment. 

Mixture risk 

assessment 

In the following, the term “mixture assessment” is used for the risk 

assessment of mixtures. It consists of hazard assessment, exposure 

assessment and risk characterisation. 

Bunke et al., 

2014 

 

Mixture 

toxicity/ 

mixture 

effect/ 

joint effect 

“Mixture toxicity”, refers to the hazard assessment of mixtures only. It is a 

synonym to “mixture effects”. 

Bunke et al., 

2014 

 

“Mixture effect”, “joint effect” and “mixture toxicity” are used synonymously 

and refer to the biological response and thus to the potential adverse effects 

caused by mixtures after simultaneous or sequential exposure.   

Mixture may be hazardous due to interactions or due to additivity of the 

chemical components. 

Rotter et al., 

2016. 

Deliverable 9.1 

 

Mode of 

action 

A postulated mode of action is a biologically plausible sequence of key events 

leading to an observed effect supported by robust experimental 

Observations and mechanistic data. It describes key cytological and 

biochemical events—that is, those that are both measurable and necessary to 

the observed effect. Mode of action contrasts with “Mechanism of Action”, 

which generally involves a sufficient understanding of the molecular basis for 

an effect so that causation can be established (Sonich Mullin et al., 2001). 

WHO/IPCS, 

2009 

 

“Mode of Action (MOA)” refers to the “biologically plausible sequence of key 

events leading to an observed effect supported by robust experimental 

observations and mechanistic data. It refers to the major steps leading to an 

adverse health effect following interaction of the compound with biological 

targets; it does not imply full understanding of mechanism of action at the 

molecular level. 

EFSA,  2013a  

The term ‘Mode of Action’ is defined as a series of key events and processes 

starting with interaction of an agent with a cell, and proceeding through 

US EPA, 2000  
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Term Definition Reference Remarks 

operational and anatomical changes causing disease formation. 

Operator Operators are people who are involved in activities relating to the application 

of a plant protection product, such as mixing, loading, application, or relating 

to cleaning and maintenance of equipment containing a plant protection 

product; operators may be professionals or amateurs. 

Regulation EU 

No. 284/2013 

 

Overall 

exposure 

Caused by the substance shall be reviewed by integrating the results for the 

overall releases, emissions and losses from all sources to all environmental 

compartments (Regulation (EC) No 1907/2006, Annex 1) 

Groß, et al. 

2011 

 

Pesticide The term ‘pesticide’ is defined as (1) any substance or mixture of substances 

intended for preventing, destroying, repelling, or mitigating any pest, (2) any 

substance or mixture of substances intended for use as a plant regulator, 

defoliant, or desiccant, and (3) any nitrogen stabilizer, except that the term 

``pesticide'' shall not include any article that is a ``new animal drug'' […], or 

that is an animal feed […] bearing or containing a new animal drug. 

FIFRA, 2012  

Pesticide 

residues 

‘pesticide residues’ means residues, including active substances, metabolites 

and/or breakdown or reaction products of active substances currently or 

formerly used in plant protection products as defined in Article 2, point 1 of 

Directive 91/414/EEC, which are present in or on the products covered by 

Annex I to this Regulation, including in particular those which may arise as a 

result of use in plant protection, in veterinary medicine and as a biocide; 

Regulation EC 

No. 396/2005 

 

Point of 

Departure 

(POD) 

A point of departure (POD) is a dose that can be considered to be in the range 

of observed responses, without significant extrapolation. A POD can be a data 

point or an estimated point that is derived from observed dose-response 

data.  

US EPA, 2002b A POD is used to mark the beginning of 

extrapolation to determine risk associated 

with lower environmentally relevant human 

exposures. 

Preparation Preparation: means a mixture or solution composed of two or more 

substances; 

Regulation EC 

No. 1907/2006 

 

‘preparations’ means mixtures or solutions composed of two or more 

substances intended for use as a plant protection product or as an adjuvant; 

Regulation EU 

No. 1107/2009 

 

Relative 

Potency 

Factor (RPF) 

‘Relative Potency Factor (RPF)’ is a ratio of the toxic potency of a given 

chemical to that of an index chemical in the CAG.  

US EPA, 2002a The index chemical is a chemical from the 

CAG used as a point of reference for 

standardising the common toxicity of the 
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Term Definition Reference Remarks 

other chemical members of the CAG. 

Relative potency factors are used to convert 

exposures of all chemicals in the CAG into 

their exposure equivalents of the index 

chemical. 

Residents Residents are people who live, work or attend any institution near to areas 

that are treated with plant protection products, but not for the purpose of 

working on the treated area or with the treated commodity. 

Regulation EU 

No. 284/2013 

 

Residue ‘residue’ means a substance present in or on products of plant or animal 

origin, water resources, drinking water, food, feed or elsewhere in the 

environment and resulting from the use of a biocidal product, including such a 

substance’s metabolites, breakdown or reaction products; 

Regulation EU 

No. 528/2012 

 

‘residues’ means one or more substances present in or on plants or plant 

products, edible animal products, drinking water or elsewhere in the 

environment and resulting from the use of a plant protection product, 

including their metabolites, breakdown or reaction products; 

Regulation EU 

No. 1107/2009 

 

Response 

addition 

Response addition is the default approach when the component chemicals are 

functionally independent. Under ‘response addition’, the general procedure is 

to first determine the risks per the exposure for the individual components; 

the mixture risk is then estimated by adding the individual risks together. 

US EPA, 2000 Response addition assumes that the 

components of the mixture are functionally 

independent of one another at low exposure 

levels. 

Response addition is different from dose 

addition in that it does not assume similar 

kinetics or a similar mode of action and does 

not assume that the dose-response curves 

have similar shape. 

Similar 

Mode of 

Action 

For the evaluation of chemical mixtures in case of environmental pollutants, a 

‘similar mode of action’ across mixtures or mixture components may require 

that these chemicals act only on the same target organ. 

US EPA, 2000  

Source The origin of an agent for the purposes of an exposure assessment (ISEA 

glossary 2005) 

Groß et al., 

2011 

 

Substance Substance: means a chemical element and its compounds in the natural state Regulation EC Regulation EU No. 528/2012 refers to 
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or obtained by any manufacturing process, including any additive necessary to 

preserve its stability and any impurity deriving from the process used, but 

excluding any solvent which may be separated without affecting the stability 

of the substance or changing its composition; 

No. 

1907/2006; 

Regulation EU 

No. 

1272/2008; 

Regulation EU 

No. 1223/2009   

Regulation EC 1907/2006 

‘substances’ means chemical elements and their compounds, as they occur 

naturally or by manufacture, including any impurity inevitably resulting from 

the manufacturing process; 

Regulation No. 

EU 1107/2009 

 

Substance: Any matter irrespective of origin which may be: 

• human, e.g. human blood and human blood products; 

• animal, e.g. micro-organisms, whole animals, parts of organs, animal 

secretions, toxins, extracts, blood products; 

• vegetable, e.g. micro-organisms, plants, parts of plants, vegetable 

secretions, extracts;  

• chemical, e.g. elements, naturally occurring chemical materials and 

chemical products obtained by chemical change or synthesis. 

Directive 

2001/82/EC; 

Directive 

2001/83/EC 

 

The term ‘substance’ is defined by CEPA as any distinguishable kind of organic 

or inorganic matter, whether animate or inanimate, and includes [....] any 

mixture that is a combination of substances [...], and any complex mixtures of 

different molecules that are contained in effluents, emissions or wastes that 

result from any work, undertaking or activity. 

CEPA, 1999  

Synergism Synergism occurs when “the effect of the mixture is greater than that 

estimated for additivity on the basis of the toxicities of the components”. 

EFSA, 2013a  

Tolerance  A pesticide tolerance is the maximum amount of a pesticide allowed to 

remain in or on a food, as part of the process of regulating pesticides.  

FFDCA, 2016 The pesticide tolerance under the FFDCA 

definition is known in the EU as the MRL (see 

MRL definition). 

Toxic effect ‘Toxic effect’ is an effect known (or can reasonably expected) to occur in 

humans, that results from exposure to a chemical substance and that will or 

can reasonably be expected to endanger or adversely affect quality of life, e.g. 

US EPA, 1999a The ‘toxic effect’ as defined by US EPA is 

known as ‘adverse effect’ under EU 

legislation. 
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acute lethality, loss of hearing, renal tubule necrosis, cardiomyopathy etc 

Toxic 

substance 

A substance is considered to be toxic if it is “...entering or may enter the 

environment in a quantity or concentration or under conditions that: 

a. have or may have an immediate or long-term harmful effect on the 

environment or its biological diversity; 

b. constitute or may constitute a danger to the environment on which life 

depends; or 

c. constitute or may constitute a danger in Canada to human life or health. 

CEPA, 1999  

UFA UFA is a ≤ 10-fold UF intended to account for uncertainty in extrapolating data 

from laboratory animals to project human risk, considered to include 

toxicokinetic/dynamic processes. 

US EPA, 2002b  

UFDb UFDb is a ≤ 10-fold factor is used to address database deficiencies, which are 

not addressed by UFL and UFS factors, in estimating the relative toxic potency 

of each chemical member of the CAG. 

US EPA, 2002b  

UFDb CAG UFDb CAG is a ≤ 10-fold factor is used to address database deficiencies that 

are common to the CAG. 

US EPA, 2002b  

UFH UFH is a ≤ 10-fold UF intended to account for potential variation in sensitivity 

among humans and is considered to include toxicokinetic/dynamic processes. 

US EPA, 2002b  

UFL UFL is a ≤ 10-fold factor is used to estimate a NOAEL from a LOAEL for a 

specific chemical’s relative toxic potency factor. 

US EPA, 2002b  

UFS UFS is a ≤ 10-fold factor is used to estimate a chronic point of departure from 

a study of less than chronic treatment duration for a specific chemical’s 

relative toxic potency factor. 

US EPA, 2002b  

Use  Use: means any processing, formulation, consumption, storage, keeping, 

treatment, filling into containers, transfer from one container to  another, 

mixing, production of an article or any other utilisation;  

Regulation EC 

No. 

1907/2006; 

Regulation EU 

No. 1272/2008   

 

‘use’ means all operations carried out with a biocidal product, including 

storage, handling, mixing and application, except any such operation carried 

out with a view to exporting the biocidal product or the treated article outside 

Regulation EU 

No. 528/2012 
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the Union; 

Vulnerable 

groups 

‘vulnerable groups’ means persons needing specific consideration when 

assessing the acute and chronic health effects of biocidal products. These 

include pregnant and nursing women, the unborn, infants and children, the 

elderly and, when subject to high exposure to biocidal products over the long 

term, workers and residents; 

Regulation EU 

No. 528/2012 

 

‘vulnerable groups’ means persons needing specific consideration when 

assessing the acute and chronic health effects of plant protection products. 

These include pregnant and nursing women, the unborn, infants and children, 

the elderly and workers and residents subject to high pesticide exposure over 

the long term; 

Regulation No. 

EU 1107/2009 

 

Worker Workers are people who, as part of their employment, enter an area that has 

previously been treated with a plant protection product or who handle a crop 

that has been treated with a plant protection product. 

Regulation EU 

No. 284/2013 
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