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‘Contaminants of emerging 

concern’ 

chemicals and other substances that have no regulatory standard, 
that have been recently “discovered” in the environment, and 
potentially cause deleterious effects in aquatic life at 
environmentally relevant concentrations.  

…..not currently included in routine monitoring programs and may 
be candidates for future regulation.  

 ……not necessarily new chemicals.  
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The challenge 

• 72+ M known chemicals (14 M 

on the market) 

• Tens of thousands of 

chemicals in the environment 

• New chemicals entering the 

market (several 

thousand/year) 

• Metabolism and 

transformation  

• Toxic effects that are not 

explained by monitored 

chemicals 

• Lack of correlation between 

chemical and ecological status 
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Current targeted approaches 

• Do they effectively 

select those 

chemicals to monitor 

and manage? 
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What to analyse? 
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AhR agonists in roadside snow 

(Unresolved complex 

mixtures) 

Target analysis for PAHs identified 2-9% 

AhR agonist activity 
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#37 
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What I was actually doing in 1992! 
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Non-target techniques 

• GC-HRToFMS 

• GCxGC ToFMS 

• LC-QToFMS 

• LC-Orbitrap 
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Multiple choice 

Mass spectrometry users have several options for 

mass analysers with high resolving power 

Krauss et al., 2010 
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Terminology 

ID procedure 

Krauss et al., 2010 
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Potential of the approach 

• Comprehensive 

characterisation of 

environmental samples 

• Combination with bioassays 

and chemometric techniques 

• Identifying new contaminants 

of emerging concern 

• Retrospective assessments 
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Retrospective analysis 

 
Morphine 

Triclosan 
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Virtual sample banking  

• Retrospective analysis 

• Spatial and temporal 

assessments 

• Major considerations 

– Storage solutions 

– Accessibility 

– Ownership 

– Future-proofing 

– Security 

– Sustainability 
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Use with a battery of EDA 

bioassays 
• Daphnia immobilisation 

• Algal growth 

• Fish embryo toxiciy 

(FET) 

• YES/YAS assay 

• Transthyretin (TTR) 

assay 

• AMES fluctuation test 

• GR-CALUX 
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Integration with bioassays: EDA 
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First i.d. of a new party drug 

• Identification criteria: retention 

time (0.2 minute tolerance), mass 

accuracy of the parent ion (3 mDa 

tolerance) and mass accuracy of 

the fragment ions (3 mDa 

tolerance).  
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Identification criterium 

• European Commision 

(2002) Commision 

Decision 2002/657/EC 

implementing Council 

Directive 96/23/EC 

• MS techniques 

measuring specific 

ions are valued 

according to 

information points (IP) 

 

• IP >4 = I.D. 

• Are these criteria 

sufficient, do they 

need to be more 

precise? 

• Should they be 

reconsidered as 

resolving power 

improves? 
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Management use 

• CEC identification 

• Retrospective 

assessments 

• Advanced screening 

studies 

• Metabolites/TPs 

• Chemical/discharge 

regulation 

• Regulation (REACH 

(CoRAP)) 
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Potential policy use 

• Strengthening priority lists 

• Reinforce a substance based approach 

• Potential shift from emission- to recipient 

based policy? 
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Summary 

• An exciting technique in infancy 

• Expert knowledge 

• Few guidelines at present 

• QA/QC procedures 

• Intercalibration in its infancy (Norman 2013/2014) 

• Unknowns 

• Extraction techniques? 

• Not chemicals will be amenable 

• Identification criterium? 

• Suspect screening and retrospective approaches 

• Huge potential! 
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