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What Are PAHs?What Are PAHs?What Are PAHs?What Are PAHs?

Large group of organic

(polycyclic aromatic hydrocarbons)

Large group of organic 
compounds
Many are carcinogenic, 
mutagenic teratogenic ormutagenic, teratogenic, or 
toxic
Produced by combustion of 
organic matterorganic matter
Urban sources:

Used motor oil
ExhaustExhaust
Industrial emissions
Asphalt
TiresTires
Coal-tar-based pavement 
sealant

What is the relative importance of these sources?



Chemistry of PAHsChemistry of PAHs
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Why be concerned about PAHs?Why be concerned about PAHs?Why be concerned about PAHs?Why be concerned about PAHs?
• PAHs have adverse health effects for biota 

and humans
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Healthy bullhead, Tennessee

A brown bullhead, Anacostia River, Maryland
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Why be concerned about PAHs?Why be concerned about PAHs?Why be concerned about PAHs?Why be concerned about PAHs?

• PAHs are increasing in U S lakesPAHs are increasing in U.S. lakes

Van Metre and Mahler, 2005, Environ. Sci. Technol., 39:5567-5574.



City of Austin provides the City of Austin provides the 
f  lf  l

City of Austin provides the City of Austin provides the 
f  lf  lfirst cluesfirst cluesfirst cluesfirst clues

Extremely high 
(~1,500( 1,500 
mg/kg) PAHs in 
some small 
drainages

Compare toCompare to 
Probable Effect 
ConcentrationConcentration 
(PEC) of 23 
mg/kg



What could be the source?What could be the source?

• Tire wear particles

1,500 mg/kg in creek sediment

• Tire wear particles
– 175 (mean of 3 studies)

• Road dust
• Fresh motor oil

– 7
• Used motor oil– 59

• Brake lining particles
– 9

• Used motor oil
– 726

• Diesel engine9
• Air particles, major 

roadway
– 104

– 304 (mean of 2 studies)
• Gasoline engine

– 35104
• Fresh asphalt

– 2
W th d h lt

• Coal-tar-based pavement 
sealcoat
– 92,000 (mean of 6 products)• Weathered asphalt

– 9
92,000 (mean of 6 products)

All concentrations in mg/kg



Pavement sealcoatPavement sealcoat



Two kinds of sealcoatTwo kinds of sealcoatTwo kinds of sealcoatTwo kinds of sealcoat
• Asphalt-based 

d tproduct
• PAH content ~ 50 

/kmg/kg
• West of the 

Continental DivideContinental Divide
• Coal-tar based 

product
• PAH content ~92,000
• East of the 

Continental Divide



Some information about coal Some information about coal 
 i h i htar pitchtar pitch

• Coal tar pitch is the residue remaining 
after the distillation of crude coal tar

• The pitch is refined into different grades of 
viscosity, of which RT-12 (used for 

t l ) i th t ipavement sealer) is the most viscous
• Variously referred to as refined coal tar, 

l t l i RT 12 fi d l tcoal tar emulsion, RT-12, refined coal tar 
pitch emulsion, etc.
CAS # 65996 93 2 “ l t it h”• CAS # 65996-93-2   “coal tar pitch”







Coal-tar sealcoatCoal-tar sealcoat

==

Used motor oil



Environmental relevanceEnvironmental relevanceEnvironmental relevanceEnvironmental relevance

• Are concentrations elevated?Are concentrations elevated?
• Does it stay on site or is it mobile?

H t i i ?• How extensive is use?





S l d ff f

USGS USGS –– City City 
of Austinof AustinJoint Joint 
USGS USGS –– City City 

of Austinof AustinJoint Joint Sampled runoff from 
13 parking lots

of Austinof AustinJoint Joint 
StudyStudy

of Austinof AustinJoint Joint 
StudyStudy

Analyzed particles and 
water for PAHs

yyyy



PAHs in Parking Lot Runoff ParticlesPAHs in Parking Lot Runoff Particles

15,00015,000

3,500
Bl k Ri OH

Reilly Site, MN
3,000 max

620
Black River, OH

1,100

Superfund Sites

54

Superfund Sites

A li dApplied 
over coal-
tar-
sealcoated 
pavement



PAHs in Parking Lot Runoff ParticlesPAHs in Parking Lot Runoff Particles

15,00015,000

3,500

620 Used Oil 
730 mg/kg

Tires

54

Tires
80-200 mg/kg

Asphalt
2-10 mg/kg



9 U.S. Cities: Pavement Dust PAH (mg/kg)9 U.S. Cities: Pavement Dust PAH (mg/kg)
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Sealcoat use is extensiveSealcoat use is extensive
Some examples Some examples Some examples …Some examples …

• Sealcoat industry 
ti t 20 000 t

• Area covered:
estimates 20,000 tons 
(~4,800,000 gallons) of 
CT-based sealcoat 

– 4 watersheds in Texas:  
1-2% total area

– 1 watershed in Illinois:
applied in Texas annually

• Principal applicator in 
Springfield MO

– 1 watershed in Illinois:  
4% of area

• 42% of parking lot area
Springfield, MO, 
estimates 200,000 
gallons applied annually 

• 89% of driveway area

in Springfield area.
• 1,400,000 gallons applied 

annually to New Yorkannually to New York 
Harbor watershed



Sealcoat: Presentations and Sealcoat: Presentations and 
  h  NWQMC  h  NWQMCposters at the NWQMCposters at the NWQMC

• Stormwater treatment and managementStormwater treatment and management
• Source apportionment to U.S. lakes
• Public policy and decision makingPublic policy and decision making

• Volatility from the pavement surface
Poster Session

• Contribution to PAHs in house dust


