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Unlisted emerging contaminants in 
drinking water sources 

ÅWhen chemicals are not included in priority pollutant 
lists, there are no water quality standards and 
monitoring is not routinely performed. 

ÅSafe Drinking Water Act provides for priority 
contaminant monitoring (53 organic chemicals) and 
emerging contaminant prioritization (Contaminant 
Candidate List ς currently includes 97 chemicals). 

ÅEPA decides which chemicals are priorities for 
monitoring and future regulation. 

Å²ƘƛŎƘ ŎƘŜƳƛŎŀƭǎ ŀǊŜ άŜƳŜǊƎƛƴƎέΚ  ²ƘƛŎƘ ǇƻǎŜ Ǌƛǎƪǎ ǘƻ 
human health? 

 



How do we avoid another GenX 
situation in NC waters? 

ÅThe only way to avoid being taken by surprise with 
unlisted (non-priority designated) emerging 
contaminants is to monitor for them. 

ÅάIƻƭƛǎǘƛŎέ ŜƳŜǊƎƛƴƎ ŎƻƴǘŀƳƛƴŀƴǘ ƳƻƴƛǘƻǊƛƴƎ ƛƴ ǿŀǘŜǊ ƛǎ 
not routine.  State labs do not have this capability 
currently. 

ÅThere are two approaches for anticipating emerging 
contaminant problems in water: 
ïTop Down: Know which chemicals in commerce are 

potentially problematic, and monitor for those in water. 

ïBottom Up: Extensively monitor drinking water sources for 
the presence, identity, and levels of pollutants 



Top Down: Can we tabulate risky 
chemicals from regulatory lists? 

ÅOur chemical universe: 
ïHow many chemicals exist? 
ïHow many chemicals are used in 

commerce? 
ïHow many chemicals have been tested for 

toxicity? 
ïHow many chemicals are flagged ŀǎάǇǊƛƻǊƛǘȅ 
Ǉƻƭƭǳǘŀƴǘǎέ ǳƴŘŜǊ /²!Κ 
ïIƻǿ Ƴŀƴȅ ŎƘŜƳƛŎŀƭǎ ŀǊŜ ŦƭŀƎƎŜŘ ŀǎ άǘƻȄƛŎ 
Ǉƻƭƭǳǘŀƴǘǎέ ǳƴŘŜǊ /²!Κ 
ïHow many chemicals have been banned by 

EPA? 

~ 80-130 million 

~ 85,000 (TSCA) 

< 10,000 (hard to tabulate) 

9 (PCBs, dioxins, chlorofluorocarbons, asbestos, 
hexavalent chromium, and four carcinogenic 
mixed nitrates used in metalworking) 

126 

65 



Which chemicals are highly used in 
commerce? 

????? 



Example: What can we find out about 
GenX from EPA TSCA inventory data? 



Example: What can we find out about 
GenX from EPA TSCA inventory data? 

ά¢ƘŜ /ƘŜƳƛŎŀƭ 5ŀǘŀ 
Reporting (CDR) Rule, 
issued under the Toxic 
Substances Control Act 
(TSCA), requires 
manufacturers (including 
importers) to give EPA 
information on the 
chemicals they produce 
domestically or import into 
the United States. EPA uses 
the data to help assess the 
potential human health and 
environmental effects of 
these chemicals and makes 
the non-confidential 
business information it 
receives available to the 
publicΦέ 



Top Down chemical prioritization: What do 
we need to prevent GenX situation? 

ÅMore information on which chemicals in 
commerce are produced and used, with 
location. 

ÅFull production-volume information on 
chemicals in commerce (all chemicals on TSCA 
list). 

ÅRelief from Confidential Business Information 
(CBI) disclosure limits: must be made available 
to researchers outside US EPA. 



Strategies for analytical characterization of emerging contaminants  

Screening 
technique: 

Targeted  Suspect  Non-target 

Question: 
Are compounds x, y, & z 
present in this sample? 

Which compounds of a 
defined list are present in 
this sample? 

Which compounds are 
present in this sample? 

Bottom Up: Why is it hard to identify 
emerging contaminants early? 

Strategies for analytical characterization of emerging contaminants  

Screening 
technique: 

Targeted  Suspect  Non-target 
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Are compounds x, y, & z 
present in this sample? 

Which compounds of a 
defined list are present in 
this sample? 
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Compound 
Types: 

Known-knowns Known-unknowns 
Known-unknowns & 
unknown-unknowns 



Challenges for routine Bottom Up 
analysis of emerging contaminants 

Åάbƻƴ-¢ŀǊƎŜǘŜŘέ ŀƴŀƭȅǎƛǎ ƻŦ ŜƳŜǊƎƛƴƎ 
contaminants relies on very specialized analytical 
instrumentation. 

ÅThe high resolution mass spectrometers needed 
are not available in most state monitoring labs (~ 
$1,000,000 capital cost). 

ÅStandard methods are not deployed for 
ǇŜǊŦƻǊƳƛƴƎ άbƻƴ-¢ŀǊƎŜǘŜŘέ ŎƻƴǘŀƳƛƴŀƴǘ 
monitoring in ambient waters of NC. 

ÅExpertise for such analysis is at research level. 



Bottom up analysis of non-priority 
pollutants in water CAN be done 

Å{ŜǾŜǊŀƭ άbƻƴ-¢ŀǊƎŜǘŜŘέ ŜƳŜǊƎƛƴƎ 
contaminant surveillance programs are in 
place within the US and Europe: 

ïCalifornia EPA State Water Resources Control 
Board 

ïSan Francisco Bay Regional Monitoring Program 

ïInternational Rhine River Monitoring Network 
(Canton of Basel, Switzerland) 



California State Water Resources Control Board 

Å California has 
implemented a state-wide 
emerging contaminant 
monitoring program. 

Å Incorporates risk-based 
screening as well as 
ambient monitoring. 

Å Collaboration of state 
regulatory agencies, local 
water boards, non-profit 
organizations, and 
academic researchers. 

ÅMulti-Tier, science-based 
prioritization scheme for 
anticipating risks 
associated with emerging 
contaminants in water. 
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