
Assessing Environmental Mixtures
Background
There is a concern that exposure to 
chemical mixtures in the environment, 
albeit at low concentrations, may have 
a greater risk than might be expected 
based on the toxicity of single chemicals 
or products. However, the evidence 
shows that whilst chemicals may 
sometimes act in an additive way, 
synergism, what some stakeholders 
refer to as the ‘chemical cocktail’ effect, 
is a rare occurrence. 

The pressing question for society 
is whether it is possible that exposures 
to these mixtures through combination 
effects present an unacceptable risk to 
human health and wildlife? This sounds 
like an easy question to answer, but 
could be extremely complex considering 
the numerous chemicals and potential 
combinations we come into contact with 
every day through our environment. 
However, there is a growing body of 
scientific evidence that existing regulations 
based on single substances do cover 
the majority of mixtures; it has been 
demonstrated that the any potential risk 
can generally be attributed to a small 
number of chemicals. The emphasis is 
therefore on how to identify and prioritise, 
and assess those mixtures of most 
concern.

The Chemical Industries Association 
(CIA) – the organisation that represents 
chemical and pharmaceutical businesses 
across the UK – and our colleagues in 
Europe have been continuously working 
on this as part of our industry sector’s duty 
to society in considering the possibility of 
harm. 

Current Status
•  The European Commission’s 

mandate from the EU Council 
in 2009 remains, this being to 
determine whether the existing 

single substance approach for 
assessing chemical safety is 
sufficient to protect both humans 
and wildlife from the potential 
cumulative exposures of multiple 
chemicals present at low 
concentrations in our environment. 

•  After an initial period of work by 
the European Commission, the 
policy focus changed to endocrine 
disruptors.

•  A number of different approaches 
have been developed to prioritise 
mixtures in the environment: UK’s 
Interdepartmental Group on Health 
Risks from Chemicals (2009), World 
Health Organization/ International 
Programme on Chemical Safety 
(2011); European Commission’s EU 
Scientific Committees (2011); and 
the European Chemical Industry 
Council’s (2012).

Our opinions and actions
What society needs to know is 
which chemicals, if any, will jointly 
combine to give potential harmful 
effects on human health and/or the 
environment regardless of their 
source and level of exposure. 

First though, it is important to 
understand that there are different 
types of mixtures and therefore a clear 
understanding of these is needed before 
policy decisions can be made since 
different approaches are required. Types of 
mixtures include:
–  Multi-constituent substances and 

UVCB substances such as petroleum 
oils, natural dyes and essential oils; 

–  Chemical formulations in which 
two or more different substances 
are blended in specific proportions 
such as plant protection products, 
biocides, pharmaceuticals and other 
consumer products; 

–  Mixtures of chemicals in the 
environment due to the concurrent 
release in time and space – the 
focus of this paper e.g. effluents 
(continuous, fluctuating), pesticide 
tank mixes; and

–  Complex mixtures in the 
environment of unknown 
composition, consisting of 
anthropogenic discharges together 
with natural sources of chemicals 
mixtures. 
Considering the growing body of 

scientific evidence that existing regulation 
based on single substances covers the 
majority of these mixture types, CIA 
advocates the need for a risk based, 
scientific approach to identifying and 
prioritising those mixtures of most concern 
in the environment.

Decision Tree:
To help achieve this, the European 
Chemical Industry Council has proposed 
a decision-tree screening tool that 
enables prioritisation of environmental 
mixtures, risk assessment of these 
and risk management decisions to be 
taken. Essentially it can help to identify 
those combinations of chemicals that 
may be of concern i.e. those that truly 
have a cumulative effect. The decision 
tree combines the risk assessment 
framework approaches developed by 
both the World Health Organization 
(WHO) and European Commission’s 
EU Scientific Committees together 
with a concept known as the Maximum 
Cumulative Ratio (MCR). The MCR 
values indicate the amount of a 
mixture’s toxicity or the cumulative risk 
that would be missed by not doing a 
cumulative risk assessment, as well as 
indicating the fraction of toxicity that 
comes from the most toxic component 
in the mixture. 
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Does it Work? 
Published proof-of-concept studies, 
using U.S. & European surface water 
data and European residential indoor 
air monitoring data, have successfully 
demonstrated the effectiveness of 
the decision-tree tool proving it can 
be used retrospectively for measured 
exposures or prospectively using 
modelled data for mixtures of known or 
predicted (theoretical) composition. CIA 
believes that the ‘combination effects’ 
approach above offers a pragmatic and 
scientific way forward to effectively 
screen numerous substances in a given 
environmental compartment (e.g. soil, 
water, air, etc). The tool is designed to 
identify the drivers of risk, and prioritise 
those cases where there is potential for 
a cumulative or combination effect that 
requires a specific risk assessment. 

Our Position
CIA welcomes the European 
Commission’s analysis as an opportunity 
to review the scientific evidence. We 
firmly advocate the need for a risk-
based, scientific approach to identifying 
and prioritising those mixtures of most 
concern in the environment. Changing 
existing regulations on the basis of 
presumption is not the way forward and 
CIA does not believe there is a need to 
introduce any new arbitrary assessment 
factors, as suggested by some 
stakeholders, into the standard chemical 
risk assessment process to account 
for combination effects. In our view 
this would represent an unscientific, 
additional layer of conservatism to what 
is typically already a highly conservative 
process for individual substances.

Conclusion
In the course of this debate, the CIA 
asks you to lend your support to 
encouraging thinking based on sound 
science to enhance the protection of 
public health and the environment.
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