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Outline

• An interest in emerging contaminants
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Interest in Emerging Contaminants
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Research Statement

• Using a risk-based framework, evaluate the 
approaches of US Federal and state 
agencies/departments to address the problems 
raised by emerging contaminants
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Materials and Methods

• Materials
– Briefing charts
– Interviews
– Web sites
– Literature
– Regulatory rule makings (where applicable)

• Methods
– Collected and synthesized data and ranked 

qualitatively on five elements
– High ↑ Medium ↔ Low ↓
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Risk-Based Response Paradigm
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DoD, 2008
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Gerould, 2005
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Definitions of Emerging Contaminants

• “…an emerging contaminant that was previously 
unregulated by any state or the federal 
government” – Massachusetts DEP

• Overall issues ranges from microbes, chemicals, 
metabolites depending on organizational focus

• Some do not recognize that they are addressing 
emerging contaminants

“A deleterious substance with less than a one-inch stack of 
re-prints” - unknown

“A deleterious substance with less than a one-inch stack of 
re-prints” - unknown
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EC Examples – Past & Present
• Ozone Depleting Substances – Refrigerants, fire suppressants, 

solvents…phased out of production
• Perchlorate – Munitions/propellant oxidizer…highly water 

soluble…affects thyroid function…intense Congressional interest 
regarding DoD releases

• Personal care products / Pharmaceuticals – possible endocrine 
disruptors…subject of much press due to presence in finished 
drinking water

• PFOA – Formerly used to make fire retardant/high performance 
materials…bio-persistent….95% phase-out by 2010…100% by 2015

• Naphthalene – Component of JP-8/fuels used throughout DoD. 
Proposed “carcinogenicity” listing by EPA.

• Sulfur Hexafluoride – Global warming gas used in electrical and 
other essential applications
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Federal Response / Compare Agencies

• CDC
– Non-regulatory research focused; human health focused

• DOD / NASA
– Non-regulatory with large R&D budget focused on ECs specific to 

applicable systems with special receptor populations
• EPA

– Regulatory with moderate R&D budget, large human health focus, 
smaller ecological focus.

• Food and Drug Administration
– Regulatory focused on human health; mostly in response 

• NNI
– Non-regulatory coordinating body

• National Toxicology program
– Non-regulatory research focused – health effects

• USGS
– Non-regulatory research focused – occurrence, fate, effects



12

Centers for Disease Control and 
Prevention

• CDC’s Environmental Health 
Laboratory at the National 
Center of Environmental Health

• Provides an ongoing 
assessment of the exposure of 
the U.S. population to 
environmental chemicals using 
biomonitoring

• Presents exposure data for the 
U.S. population for 148 
environmental chemicals over 
the period 2001-2002



13

US Environmental Protection Agency

• Office of Research and 
Development

• Programs on identification 
and response

• Water quality 
(identification) – but driven 
by findings of USGS

• Moderately focused on 
assessment (in confines 
of other existing 
programs)
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National Nanotechnology Initiative 

• National presidential level 
coordination office

• The management and 
response to 
nanomaterials is spread 
among several agencies

• Only example for a 
specific class of emerging 
contaminants across the 
US federal agencies
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Department of Defense

• Office of Deputy Under 
Secretary of Defense for 
Installation and the 
Environment, Emerging 
Contaminants Program

• Focused on issues specific to 
DoD acquisition/use/disposal of 
a material

• Started in response to 
perchlorate

• Focused on identification 
through risk management and 
solutions

• Given generally good marks in 
recent review by Government 
Accountability Office
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National Aeronautics and Space 
Administration

• Environmental 
Management Division, 
Proactive Risk Mitigation

• Part of a larger effort on 
materials management

• Continual risk 
identification, analysis, 
prioritization, and 
mitigation of materials 
risks

• Focus on site remediation
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US Geological Survey

• Toxic Substances 
Hydrology Program

• Focused on identification 
and some level of 
assessment and effects

• Analytical methods 
development

• National level 
reconnaissance of 
occurrence in surface 
water, groundwater, 
sediment, and fish (2002) 
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Federal Assessment Summary

Agency R&D ID Assess RC RM/Sol

CDC ↔ ↑ ↔ ↓ ↓

EPA ↔ ↔ ↔ ↓ ↓

FDA ↔ ↔ ↔ ↔ ?

DoD ↓ ↑ ↑ ↑ ↔

NASA ↓ ↑ ↑ ↑ ↔

NNI ↑ ↑ ↔ ↓ ↓

NTP ↑ ↔ ↔ ↔ ↓

USGS ↑ ↑ ↑ ↓ ↓

Scores Relative to Emerging Contaminants

Italics indicate analysis incomplete
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Massachusetts Response

• Department of Environmental 
Protection

• The goal is to identify and 
assess public health and 
environmental problems 
associated with presently 
unregulated contaminants, and 
to recommend agency 
strategies for managing these 
contaminants

• Addresses perchlorate and 
other emerging contaminants 

• Mostly focused on drinking 
water standards

• Comprehensive from 
identification through solutions
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Environmental Council of the States (ECOS)

• Part of a larger push 
towards sustainability 

• State survey
• Working Group with DoD
• Resolutions to address

– Triggers for remedial 
action

– Risk communication
– Absence of official 

toxicity values
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Conclusions

• A comprehensive and risk-based approach is not 
apparent at the federal level

• Federal response to ECs is fractured
– Identification (very)
– Assessment (not really)
– Risk Characterization (limited)
– Risk Management/Solutions (limited)

• Three most complete emerging contaminants programs 
(DoD/NASA/USGS) are limited in scope

• State response appears robust in all areas, but metrics 
should be adjusted
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Potential Next Steps

• Expand the number of federal 
agencies/departments examine

• Expand the number of programs within a federal 
agency/department 

• Expand the number of state programs examined
• Initiate an examination of international standards 

organizations
• Foster cross fertilization of successful elements of 

each program – across all five elements
• Identify solutions
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