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Topics to cover
� Ways to look at risk
� Criteria pollutants vs air toxics
� Emissions data
� Health benchmarks
� Modeling data
� Monitoring data
� Next steps 
� Wrap-up



Ways to look at risk
� Emissions

� What is emitted and how much
� Doesn’t give risk

� Modeling
� Uses emissions to determine risk
� Calculate risk in all areas and from specific sources
� More pollutants, multipathway
� Only as good as the emissions and the model

� Monitoring
� “Real” concentration numbers
� Limited locations and pollutants
� Hard to pinpoint sources



Criteria pollutants vs. Air 
toxics
Criteria pollutants Air toxics

� Have national standards
� Enforceable 
� More confidence in health 

numbers/more data
� Include PM2.5, NOx, SO2, CO, 

O3, lead

� Have state guidelines
� Less enforceable
� Less confidence in health 

numbers/less data
� Includes non-criteria pollutants

� VOCs
� Semi-volatiles
� Metals
� Carbonyls



MPCA emissions data
� 2005 MPCA Air Toxics Emissions Inventory

� Available every 3 years
� Voluntary

� 2008 MPCA Criteria Emissions Inventory
� Available every year
� Used for calculating fees

� Available at MPCA Environmental Data Access website
� http://www.pca.state.mn.us/index.php/topics/environmental-

data/eda-environmental-data-access/eda-environmental-
data-access-home.html



Emissions summary
� 76 compounds listed for Flint Hills in 2005 inventory

� Some are individual pollutants in categories, e.g. PAHs, 
dioxins 

� 39 are monitored by MPCA 



Emissions > 100,000 lbs
� Nitrogen dioxide
� Sulfur dioxide
� Carbon monoxide
� Volatile organic compounds (VOCs)
� Total particulate matter (TSP)
� Particulate matter <10 microns (PM10)
� Particulate matter <2.5 microns (PM2.5), primary

Bolded compounds are monitored by MPCA



Emissions > 10,000 lbs
� Carbonyl sulfide
� Xylenes
� 1,2,4-Trimethylbenzene 
� N-Hexane
� Toluene
� Ethylene glycol
� Methanol
� Ammonia
Bolded compounds are monitored by MPCA



Emissions > 1,000 lbs
� Naphthalene 
� Hydrochloric acid
� Formaldehyde 
� Benzene 
� Ethylbenzene 

Bolded compounds are monitored by MPCA



Emissions > 100 lbs
� Chlorine 
� Copper
� Phenol 
� Cumene
� Nickel 

� Carbon disulfide
� Acrolein
� Acetaldehyde 
� Cresol
� Tetrachloroethylene



Emissions > 1 lbs
� PAHs 

� Dibenzofuran
� Dichlorobenzenes

� 1,3-Butadiene

� Mercury
� 1,2-Dibromoethane

� 1,4-Dioxane

� Antimony
� Manganese

� Methyl tert butyl ether

Bolded compounds are monitored by 
MPCA

� Arsenic

� Chromium
� Selenium

� Vinyl acetate 

� 1,2-Dichloroethane
� Biphenyl 

� Cadmium

� Cobalt 
� Polycyclic organic matter 

� Cyanide compounds

� Lead



Emissions < 1 lbs
� Dioxins/Furans
� Chloroethane
� Bromoethane
� Methyl chloride
� Methylene chloride
� Methyl ethyl ketone
� Chlorobenzene
� Chloroform
� Styrene



Calculating risk
Standard Benchmark

� Health endpoints can be  severe 
& occur at ambient air 
concentrations

� Often based on studies of 
humans exposed at ambient 
levels

� Consider short-term effects or 
longer term non-cancer effects.

� May expect health effects at or 
even below standard

� ‘safe’ air exposure 
concentrations – lots of safety 
& uncertainty factors

� Usually based on laboratory 
studies or highly exposed 
people.

� Often consider life-time cancer 
or long-term non-cancer effects

� Uncertain if health effects 
above benchmark



Health benchmarks

Concentrations of chemicals emitted to air that are unlikely 
to pose a significant  risk of harmful effects when humans 
are exposed to those concentrations over a specified time.



Modeling
� MNRiskS modeling

� Statewide Minnesota modeling developed by MPCA and 
Lakes Environmental

� Focuses on air toxics, not criteria pollutants
� Uses 2002 emissions data
� Includes emissions from facilities, transportation, other 

small sources of pollution
� Can look only at inhalation or at other pathways
� Updates with 2005 data and bug fixes expected in 2011
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Flint Hills



Area Point

Onroad mobile Nonroad mobile

Flint Hills 
Resources



Preliminary model results
� Modeled risks are low from Flint Hills
� Cancer risk drivers from Flint Hills

� Diesel PM, benzene, naphthalene, arsenic, cadmium nickel 
(1 in 100,000,000 range) from inhalation

� PAHs, arsenic, beryllium, naphthalene, diesel PM, lead ( 1 
in 10,000,000 range) from all pathways

� Noncancer risk drivers from Flint Hills
� Nickel, chlorine, formaldehyde (well below benchmarks) 

from inhalation
� Lead, cadmium, arsenic, cyanide, nickel (below 

benchmarks) from all pathways





Air monitoring near Flint Hills
Site TSP/

metals
Air 

toxics
CO SO2 NOx Met 

data
TRS

420 X X X X X X X

423 X X X X X X

442 X X

443 X X X

Note: TRS will be removed from one site in 2011



STS Reporting
Criteria pollutants Air toxics

� Sulfur dioxide
� 3-hr average
� 24-hr average
� Annual average

� Nitrogen dioxide
� 1-hr average
� Annual average

� Formaldehyde & nickel
� 1 hr and annual

� Carbon tetrachloride
� Benzene
� Antimony
� Arsenic
� Beryllium
� Cadmium
� Chromium
� Manganese

















Air toxics monitored at Flint 
Hills on emissions list
� Xylenes
� 1,2,4-Trimethylbenzene 
� N-Hexane 
� Toluene
� Formaldehyde 
� Benzene 
� Ethylbenzene 
� Copper  
� Carbon disulfide

� Acetaldehyde 
� 1,3-Butadiene
� Manganese
� Chromium
� Methyl chloride
� Methylene chloride
� Methyl ethyl ketone
� Chloroform

*Note: All air toxics concentrations in ug/m3



Air toxics below detection 
limits
� Acrolein
� Tetrachloroethylene
� 1,2-Dibromoethane
� Dichlorobenzenes
� Methyl tert butyl ether
� Vinyl acetate 
� 1,2-Dichloroethane
� Chloroethane
� Bromoethane

� Chlorobenzene
� Styrene
� Antimony
� Arsenic
� Cadmium
� Cobalt 
� Nickel
� Selenium



Metals
� Aluminum
� Antimony
� Barium
� Beryllium
� Cadmium
� Chromium
� Cobalt

� Copper
� Iron
� Lead
� Manganese
� Nickel
� Selenium
� Zinc



VOC
s

• 1,1,2,2-tetrachloroethane
• 1,1,2,3,4,4-Hexachloro-1,3-butadiene
• 1,1,2-Trichloroethane
• 1,1-Dichloroethane
• 1,1-diChloroEthene
• 1,2,4-Trichlorobenzene
• 1,2,4-Trimethylbenzene
• 1,2-Dichloropropane
• 1,3,5-Trimethylbenzene
• 1,3-Butadiene
• 2-Propanol
• 4-Ethyltoluene
• Benzene
• Benzyl chloride
• Bromodichloromethane
• Carbon disulfide
• Carbon tetrachloride
• Chlorobenzene
• Chloroform
• cis-1,2-Dichloroethene
• cis-1,3-Dichloropropene
• Cyclohexane
• Dibromochloromethane
• Dichlorobenzene (m)
• Dichlorobenzene (o)
• Dichlorobenzene (p)
• Dichlorodifluoromethane (Freon 12)
• Dichloromethane

• Dichlorotetrafluoroethane (Freon 114)
• Ethyl Chloride
• Ethylbenzene
• Ethylene chloride
• Ethylene dibromide
• Heptane
• Hexane
• Methyl bromide
• Methyl butyl ketone
• Methyl chloride
• Methyl chloroform
• Methyl ethyl ketone
• Methyl tert-butyl ether
• Propylene
• Styrene
• Tetrachloroethene
• Tetrahydrofuran
• Toluene
• trans-1,2-Dichloroethene
• trans-1,3-Dichloropropene
• Tribromomethane
• Trichloroethene
• Trichlorofluoromethane (Freon 11)
• Trichlorotrifluoroethane
• Vinyl acetate
• Vinyl chloride
• Xylene (m&p)
• Xylene (o)



Carbonyls
� Acetaldehyde
� Acetone
� Benzaldehyde
� Butyraldehyde

� Crotonaldehyde
� Formaldehyde
� Propionaldehyde







Chromium VI Health 
Benchmark =0.0008

*Note: All air toxics concentrations in ug/m3



Health Benchmark =0.2



No Chronic Health Benchmark







Health Benchmark = 2



Health Benchmark = 4.5



Health Benchmark =1.3



Health Benchmark =4



Health Benchmark =100



No Health Benchmark



Health Benchmark =0.3



Health Benchmark = 700



Health Benchmark = 300





















Health Benchmark =5000





Health Benchmark = 5.6



Health Benchmark =21















http://www.pca.state.mn.us/index.php/air/air-monitoring-and-reporting/air-emissions-and-
monitoring/air-monitoring-network-plan.html



Site Parameters



Criteria Pollutants
� Description of pollutant 

and network
� Map of sites

� Graph of Minnesota’s 
monitoring data 
compared to the NAAQS 
or MAAQS



Parameter Networks: Air 
Toxics
� Description of pollutant 

and network
� Map of sites

� List of compounds or 
elements monitored for 
each type – 56 VOCs, 7 
carbonyls, and 15 metals



Appendix: 2010 Monitoring Sites

� Site city and name

� Site information
� Monitoring parameters

� State map
� Street map

� Picture of monitors
� Site description

� Monitoring objectives
� Planned changes



Additional future topics
� Discuss standard/rule changes

� Greenhouse gases
� Fine particles
� Sulfur dioxide

� Trend data
� Total reduced sulfur (TRS) data
� Meteorological data



Take home messages
� According to monitoring/modeling, risks near Flint Hills 

monitors not higher than other urban/suburban areas
� MPCA monitors most VOCs/metals on Flints Hills 2005 

emissions inventory
� MPCA does not monitor fine particles and semi-volatiles
� More information on MPCA website



Thanks!

Kari Palmer
kari.palmer@state.mn.us

651-757-2635


