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The last time I spoke to this group….
…..May 2013
• Topics: ACCCI is an Associate Member of 

– Naphthalene Council
– 2013 - Naphthalene Research Program was winding down
– Now – Research program is complete, the next step is EPA’s

– Pavement Coatings Technology Council
– 2013 - “WHEN GOVERNMENT SCIENTISTS USE THE PLATFORM & RESOURCES OF THE US 

GOVERNMENT TO TARGET COAL TAR FOR EXTINCTION”
– Now – Proposed bans continue be introduced in towns, cities, counties, and states; 
PCTC continues to oppose; ACCCI continues to help



Regulating Carcinogens
• Laws & Regulations around the world often REQUIRE treating 
substances as carcinogens if listed as carcinogens or 
potential carcinogens by:
– United Nations World Health Organization - IARC (classification 1, 2A 
or 2B)

– US Report on Carcinogens (Known or Reasonably Anticipated to be a 
Human Carcinogen)

• Naphthalene
– Currently listed as IARC 2B and US RoC “reasonably anticipated”
– Key findings of research program

– Multiple ways primates and rodents process naphthalene differently
– Studies in rats & mice aren’t relevant to assessing human cancer risk
– Naphthalene not likely to be a human carcinogen at typical environmental 
or current occupational exposure levels

– Subject to 3 EPA programs: FIFRA, IRIS, and now a TSCA priority



PAH-containing substances & 
PAH-involved industries
Worldwide regulations are based on science that is 50 
years out of date



PAHs – The Regulatory Science Dilemma

• Chemically isolated individual PAHs arguably…
– The most commonly found chemicals in routine analysis of solid phase 
environmental samples (soil, sediment, air particulates; but not water or 
most biological samples) 

– The most toxicology studies of any chemical of environmental concern
– Some (not all) individual PAHs cause tumors in rats & mice

BUT
• In the real world, virtually no one – animal or vegetable – is 

exposed to chemically isolated individual PAHs



This makes a difference because….
• PAHs occur as mixtures containing dozens or hundreds of 
individual PAH compounds

• PAHs are not commonly separated for commercial purposes there 
is virtually no exposure to individual PAHs by any creature outside 
toxicology laboratories

• Exposures are to different substances that contain variable 
mixtures of PAHs combined with a variety of other organic and 
inorganic compounds

• Studies of individual PAHs present in a mixture gives no 
information about biochemical interactions
– synergism or antagonism or bioavailability

• Different PAH-containing materials are known to behave differently 
in biological systems



bioavailability & 
absorption varies 
with source of 
PAHs

Coal Tar Pitch is 
least readily 
absorbed
Xia et al., 2016



Coal Tar Pitch
- Slowly absorbing cPAHs

- Very low PAH 
absorbed (in 
bloodstream)

- Higher percentage of 
irreversibly bound cPAHs
than any other matrix 
studied

Bioavailability & 
Absorption Studies



Food



EU B(a)P 
limits 

No restrictions on cooking methods that 
result in PAH formation:
• Barbecue
• Grilling
• Smoking
• Toast
• Searing



Hong Kong
Centre for Food Safety
Study of PAHs in BBQ Meat



Overwhelmingly 
exposure to PAHs

is via food



PAHs in 
Sediment
NY Harbor



PAHs in Sediment
Puget Sound





Sources of PAHs in 
Atmospheric particulates
Zaragoza City, Spain



Pharmaceutical 
Uses

Clinical
Over-the-counter (non-prescription)
• FDA: Coal tar is safe & effective for use

OTC medicine for skin conditions
• Dandruff
• Psoriasis
• Eczema
• Coal Tar Soap

• Up to 5% coal tar



Is RTS based on a “hazardous waste?”
• RTS is based on RT-12, a selectively refined fraction, 
from coke oven byproduct crude coal tar

• By rule, coke oven CT is a byproduct, not a 
hazardous waste (EPA/530-F-92-013)

• By litigation, CT not a hazardous waste UNLESS it fails 
TCLP (Association of Battery Recyclers, Inc., et al. v. US Environmental 
Protection Agency (April 21, 2000))

• EPA Opinion Letter (RCRA Online 14492)
• Not subject to federal Land Disposal Restrictions



Regulating Carcinogens

• Laws & Regulations around the world often REQUIRE treating 
substances as carcinogens if listed as carcinogens or 
potential carcinogens by:
– United Nations World Health Organization - IARC (classification 1, 2A 
or 2B)

– US Report on Carcinogens (Known or Reasonably Anticipated to be a 
Human Carcinogen)

• Both are “hazard assessments”



How are Hazard Assessments Performed 
(currently)
Evaluations of 4 types of data. For PAH-containing substances, 
evaluation of exposure to real world whole mixtures, but toxicology 
of individual PAHs



Classifications 
all based on
• Skin cancer 

or
• Lung cancer



• Pre-modern studies of workers in industries who were likely exposed 
• To mixtures of PAHs,
• To many other chemical and non-chemical agents
• To ultraviolet light (outdoor work)

• Of the twelve studies used as evidence by EPA that PAH-containing materials causes skin cancer in humans:
• 7 are negative studies
• 5 studies are not relevant to PAH-containing materials or are inconclusive

• One study is of lumberjacks in Finland
• One is a historical review of chimney sweeps in England in the 18th century

Skin Cancer



Skin Cancer 

Occupational exposure studies cited 
by EPA (but not IARC) as evidence of
an association between PAH-containing
materials and skin cancer.



Lung Cancer



Basis of current classifications: Lung Cancer 
• Studies relied on by IARC provide, at best, marginal evidence that 
lung cancer was increased in workers who were exposed to 
complex mixtures of chemicals (not just PAHs in PAH-containing 
substances)

• Twice as many cited studies showed no increased risk of lung 
cancer than there are positive studies. 
– Of 38 cited studies that were reported to be adequate in quality

– 25 were negative studies.
– 13 were positive studies

• Evaluations & classification biased
– Positive studies (no matter how weakly positive) given more weight



The Scientific Approach: Systematic Review
• Not (yet) adopted by IARC
• EPA claims to be adopting Systematic Review, but no procedures 
yet issued for public comment

WHAT IS SYSTEMATIC REVIEW?
• Collect and critically analyze multiple research studies on a topic
• Establish criteria for assessing quality and utility of each study

– Assess each study for inadequate study design, “risk of bias,” other factors
– Studies that do not meet the criteria are not included in meta-analysis

• Conduct meta-analyses of data set that passes muster



For PAH-Containing Materials, 
Many Published Systematic 
Reviews of Occupational 
Exposure Studies



Skin Cancer
• Systematic review conducted by University of British Columbia for 
Worksafe BC (BC equivalent of OSHA in US)

Found no modern epidemiology 
studies that demonstrate that 
PAH-containing substances are a 
cause of human skin cancer in 
today’s world







Improved Industrial Hygiene or Improved 
Study Design?
• Difficult to disentangle 

– Effects related to improved occupational safety procedures 
– Effects related to improved epidemiology study procedures

• Both probably play a role
• “Data” used in existing IARC/EPA hazard assessments were and 
are inadequate to support claims of “known human 
carcinogenicity” 
– Should the classification stand just because both PPE and study designs 
were inadequate decades ago?



Some impacts of out-of-date hazard 
assessments
• Misinformation informs regulation
• Misinformation impacts litigation (cf. glysophate)
• Compliance costs that may not be warranted
• Missed opportunities because of unwarranted risk aversion
• Misdirected attention of the public
• Alarmism
• Proliferation of uninformed science
• Impedes progress towards evidence-based regulation
• Warps markets



LeHuray & Moghissi, in prep



Recommendations
• Trade associations & companies make adoption of Systematic 
Review by government review bodies a priority in Government 
Affairs activities

• Trade associations & companies prioritize adoption of 
quantitative methods in hazard classification reviews
– E.g. What is meant by “strong evidence?”

• Is the current practice of basing hazard classification on the 
concept that an effect could be seen under certain circumstances 
helping understanding of risk?

• PAH-involved industries prioritize requests that IARC (global) and 
EPA (US) conduct comprehensive Systematic Reviews of hazard 
classifications of their industries



Questions?
Discussion?
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