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Disclaimer
Information in this report is derived from a variety of references, some of which have 
been peer-reviewed.  Mention of trade names or commercial products or firms does 
not constitute endorsement or recommendation for use.

The views expressed are those of the author/editor/speaker only and do not 
necessarily represent those of the United States or the US EPA.
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Nuisance?

Near Chicago

Near Detroit

David Windycity

3860remerson
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What was the problem?



Petcoke Material
Stable, non-reactive
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Source: US EPA 2015

What was the problem?
Are the piles associated with nuisance dust?

d=1.4-1.6 g/cm3
American Fuel and Petrochemical Manufacturers 2016

US: In 2012, 56M 
tonnes, 80% exported. 
(CRS 2013)
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What is the problem?
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Where was the problem?



Site
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Where was the problem?
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Where was the problem?
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Why was there a problem?

University of Missouri Extension, 2015

PM10
Particulate matter less than 10 microns



Simple plan: collect samples from piles and wipes to 
look at the PAH fingerprints.

• CSIA (δ13C) or GCxGC not readily available 
• Abundance “fingerprinting” PAH accessible
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Assessing the Problem
Are the piles associated with residential dust?

Sun et al., Prepr. Pap.-Am. Chem. Soc., Div. Fuel Chem. 2003, 48(2), 
761

Robert M. Kalin U of Strathclyde Engineering



Assessing the Problem



Assessing the Problem



U.S. Environmental Protection Agency

x benz(a)anthracene 
x benzo(a)pyrene
x benzo(b)fluoranthene
x benzo(k)fluoranthene
x chrysene
x dibenz(a,h)anthracene 
x indeno(1,2,3-c,d)pyrene. 



Assessing the Problem
• 13 Waste, 14 WipesANALYTE

REPORTING LIMIT 
(µg/kg)

Naphthalene 3.3
2-Methylnaphthalene 3.3
1-Methylnaphthalene 3.3
Acenaphthylene 0.67
Acenaphthene 3.3
Fluorene 3.3
Phenanthrene 3.3
Anthracene 0.67
Fluoranthene 3.3
Pyrene 3.3
Benzo (a) anthracene 0.67
Chrysene 0.67
Benzo(b)fluoranthene 0.67
Benzo(k)fluoranthene 0.67
Benzo (e) pyrene 0.67
Benzo(a)pyrene 0.67
Perylene 0.67
Indeno(1,2,3-cd)pyrene 0.67
Dibenz(a,h)anthracene 0.67
Benzo(g,h,i)perylene 0.67



Assessing the Problem

Congressional Research Service, 2013



Assessing the Problem

Prep: Pressurized fluid extraction (EPA 3545A; C3H6O, 
CH2Cl2 (one to one)), 30 g sample size, 22 mL cell
Drying (Na2SO4)
Concentration to 1 mL with N2



Assessing the Problem

Analysis: 
GC/MS in SIM mode (EPA 8270D)
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Results
Relative Abundances
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Results
Relative Abundances
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Results
Raw Concentrations
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Results
Variability
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ANALYTE N2-DUP
Naphthalene 16%
2-Methylnaphthalene 0%
1-Methylnaphthalene 17%
Acenaphthylene -3%
Acenaphthene 12%
Fluorene 13%
Phenanthrene 11%
Anthracene 7%
Fluoranthene 4%
Pyrene 15%
Benzo (a) anthracene 4%
Chrysene 16%
Benzo(b)fluoranthene 4%
Benzo(k)fluoranthene 7%
Benzo (e) pyrene 20%
Benzo(a)pyrene 25%
Perylene 15%
Indeno(1,2,3-cd)pyrene -72%
Dibenz(a,h)anthracene -45%
Benzo(g,h,i)perylene -35%
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Results
Variability
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Perylene 5%
Indeno(1,2,3-cd)pyrene -1%
Dibenz(a,h)anthracene 0%
Benzo(g,h,i)perylene -4%
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Results
• Pyrogenic indicators
• Abundances distant from the source might not be 

the same for air transport as fluid transport
• Variability (between matricies, within duplicates) 

and Matching
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Assessing the Problem



Metals
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Assessing the Problem
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Summary (+/-)
• Expected type of PAH histogram
• Including alkylated groups
• Qualitative matching for lines of evidence 
• Accessible technique, especially with source available

Assessing the Problem
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Summary
• Monitoring network
• NAAQS PM10 NOV 

4/2015
• Containment 

ordinance
• Piles removed

Problem Resolution
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Thank You!
Questions?
kerr.michelle@epa.gov

312.886.8961


