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On June 29, 2015, the Chemical Abstracts Service (CAS), the
world’s authority for chemical information, registered the 100
millionth chemical substance in the CAS REGISTRY, the
world’s largest database of unique chemical substances
(http://www.cas.org/news/media-releases/100-millionth-
substance). There are different estimates of the number of
chemicals in commercial use. Depending on the source, that
number could range from around 8,000 (counting only those
produced in “significant amounts”) to 84,000 (counting “active
and inactive” chemicals). Either way, there are still a lot of
existing chemicals, not to mention new ones that are being
manufactured for the market.

In the past decade, several groups of compounds, e.g.
halogenated flame retardants (HFRs) and per-/polyfluoroalkyl
substances (PFASs), have attracted much attention due to
their persistence, toxicity, bioaccumulation and long-range
transport potential. Indeed, some of these compounds have
been added to the Persistent Organic Pollutants (POPs) list of
the Stockholm Convention. Although the production and use
of some of these substances have been restricted worldwide
and the demand for these compounds is expected to decline,
production of their alternatives or replacements is projected
to increase. It is, therefore, not surprising that large amounts
of potentially toxic substances, including classes of com-
pounds referred to as “Emerging Chemicals of Concern
(ECCs)”, have been detected in municipal wastewaters,
surface and ground waters, drinking waters as well as
sediments and aquatic biota.

The public now demands that chemicals, especially ECCs,
be assessed for their potential impacts on humans and
ecological systems. To properly screen, assess, and prioritize
chemicals for further investigation and/or control, important
information is needed on the environmental fate and behav-
iour of individual or specific groups of chemicals. Further-
more, the production, storage, use and disposal options/
scenarios of the concerned substances are also of relevance.
Indeed, for better protection, risks need to be assessed. A
simple step in risk assessment is to identify and quantify toxic
substances present in our environment, i.e. determining
environmental concentrations (ECs), and determine the
threshold concentrations below which exposure is not ex-
pected to cause adverse effects, i.e. determining the predicted
no-effect concentrations (PNECs) (e.g. Du et al., 2015). The risk
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quotient (RQ) analysis could then be employed to compare
ECs with PNECs, i.e. determination of EC/PNEC ratio.

Although the concept of RQ analysis is simple, collection of
data on ECs and PNECs, especially the latter, is
time-consuming, labour-intensive and, at times, technically
challenging. As a result, there are often complaints that the
process is too slow and it is necessary andmore desirable NOT
to “wait for science”, but to evoke the precautionary principle
to address the problem. Following this approach, mere
suspicion of an effect would be sufficient to elicit a manage-
ment action. Clearly, inadequate protection may cause harm
to human health and deterioration of ecological systems and
thus undesirable. Less obvious, but equally important, is the
realization that over-protection can lead to wastage of
valuable resources which could/should be used to protect
genuinely vulnerable and important systems/targets. Despite
the enormous challenge facing environmental scientists and
regulators, an approach based on risk/benefit analysis (e.g.
Haslam et al., 2016) remains, in our view, the only viable/
sustainable option.

The 12 papers in this “special collection” cover topics that
range from degradation of ECCs in the presence of nanopar-
ticles and in the sewage treatment processes; incineration of
hexabromocyclododecane; occurrence and risks of PFASs in
fish and American alligators; through to the toxicological
effects of ECCs in mammals. Together, they have, to some
extent, served to represent some of the important scientific
questions and management issues that we need to consider
in managing ECCs. Clearly, environmental scientists need to
devisemethods to “speed up” the risk assessment procedures.
Attempts made have ranged from using simple assays based
on whole-organism assays (e.g. Martínez-Sales et al., 2015)
through to mechanistic pathway-based techniques (e.g. Zhou,
2015). By simplifying the risk assessment procedure, we will
have a better chance of convincing the public that the work
we are doing has relevance to the real world.
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