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Coal-Tar-Based Pavement Sealcoat: 
Health and Environmental Overview 



NAWQA: Contaminant 
Trends in Lake Sediment 
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http://tx.usgs.gov/coring/index.html 

Van Metre et al., 2005, Environ. Sci. & Tech. 



 PAHs >1,500 
mg/kg in some 
small drainages 
in residential 
areas 

 Compare to 
Probable Effect 
Concentration 
(PEC) of 23 
mg/kg 

The first clue:  City of Austin measures 
high PAH in stream sediment 
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Polycyclic aromatic hydrocarbons (PAHs) are 
ubiquitous in the urban environment 

Benzo(a)pyrene 

Pyrene 

Naphthalene 
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http://images.google.com/imgres?imgurl=http://www.ornl.gov/info/ornlreview/v38_1_05/images/a05_vehicle_exhaust_full.jpg&imgrefurl=http://www.ornl.gov/info/ornlreview/v38_1_05/article05.shtml&h=604&w=700&sz=534&tbnid=RGGqbtKwPwIAvM:&tbnh=119&tbnw=138&hl=en&start=1&prev=/images?q=vehicle+exhaust&svnum=10&hl=en&lr=&sa=G


PAHs in urban sources 

• Fresh asphalt           1.5 

• Weathered asphalt    3 

• Fresh motor oil           4 

• Brake particles          16 

• Road dust                    24 

• Tire particles             86 

• Diesel engine            102 

• Gasoline engine       370 

• Used motor oil         440 
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All concentrations in mg/kg (means of as many as 6 studies) 

Pavement Sealcoat 
 

•Asphalt Based   
~ 50 

 
 

•Coal-tar-based 

~70,000 
 



Coal-tar 

sealcoat 

Used 

motor oil 

= 



Coal-tar-based sealcoat use 

• 85 million gallons  per 
year (per industry) 

• 170 mi2, or 110,000 ac  
covered 



Contaminants in sealcoat are mobile 
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Van Metre et al., 2009, Environ. Sci. & Tech. 10 
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Sealcoat PAH transport pathways 

Mahler et al.,  ES&T, 2012 



Decker Lake 

2,090 people/km 
SPAH 0.76 mg/kg 

Lake Anne 

2,095 people/km 
SPAH 17.0 mg/kg 



3 ring 4 ring 5-6 ring 
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12 PAHs 

Coal

Lake Anne

Environmental Forensics: PAH fingerprints 
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PAH sources to U.S. urban lakes 
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Probable Effect 

Concentration 

Van Metre and Mahler, 2010, STOTEN 



“Background” PAH concentration 

Decker Lake 

2,090 people/km 
SPAH 0.76 mg/kg 

Tanasbrook Pond 

844 people/km 
SPAH 1.34 mg/kg 

Lake Anne 

2,095 people/km 
SPAH 17.0 mg/kg 

Palmer Lake 

939 people/km 
SPAH 34.1 mg/kg 



Effects on aquatic biota 

Bommarito et al., 2010, Ecotoxicology 

Bommarito et al., 2010, Chemosphere 

Bryer et al., 2010, Environ. Poll. 

Bryer et al.,  2006, Ecotoxicology 

Scoggins et al., 2007, J. NABS 
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Photos from Jupiter Images and Corbis Images, Inc. 



23 ground-floor apartments 



5.1 

9.0 

129 

4,760 

Median total PAH [mg/kg] 

n=12 n=11 

Mahler et al., 2010, Environ. Sci. Technol. 



Coal-tar based sealcoat and pre-school 
ingestion of PAHs 
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Photo courtesy of CLEARCorps Durham, NC 

Williams et al., Environ. Poll., 2012 



National Institute of Environmental 

Health Sciences, USA 

“Coal tars and coal tar 

pitches are known to be 

human carcinogens…” 



Coal-tar sealcoat contributes to a 38-fold 
increase in excess lifetime cancer risk 
(central tendency) 

22 
Williams et al., Env. Sci. Technol., 2012 

Residence not 

adjacent to CT-sealed 

pavement 

Residence adjacent 

to CT-sealed 

pavement 

House 

dust 

Soil 

1 in 10,000 



What are effects on 
air quality? 
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Measuring volatilization 
We used paired high volume air samplers to measure PAH 
volatilization from sealcoated pavement 

 

Ambient air 

Surface air layer 

Gradient used to  

estimate flux 

1.25 m 

0.03 m 
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Fluxes (releases) from in-use CT-sealed lots 
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Flux = 88 mg/m2 h Flux = 1.4 mg/m2 h 

Unsealed 

asphalt 

Coal-tar 

sealed 

Van Metre et al., Chemosphere, 2012 



Air trends after application 
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Van Metre et al., Chemosphere, 2012 

SPAH ~2.5 g/m2 

Van Metre et al., Atm. Environ., 2012 



Total PAH emissions during drying 
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Annual coal-tar sealcoat use  85 million gal  

Area covered    ~440 km2 

Total PAH emitted during drying  2.5 g/m2 

SPAH8 emissions/yr   ~1,000 Mg 

SPAH16 vehicle emissions, 2010 840 Mg* 

* Shen et al., 2011 



PAHs and Coal-Tar-Based Pavement Sealant 
http://tx.usgs.gov/sealcoat.html 
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