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Flint Hills Air Monitoring Network
Project Overview and 2007-8 Data Analysis
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Koch Refinery Air Emissions
1997 — Risk Assessment

Completed by Gradient Corp., under guidance from “Task Force” (UMN
SPH Faculty, MDH, MPCA, Dakota County, local residents, Koch)

Done as requirement of facility’s air permit

Used existing monitoring data near facility, along with source
apportionment model and facility emissions report

Conclusions

Excess lifetime cancer risk < 10-5
Total non-cancer hazard <1.0
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Dr. Jeff Stevens made presentation to CAC explaining
facility risk assessment

Dr. Jeff Stevens made second presentation on current
nearby monitoring network
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2003 — Monitoring Network Presentation

Addressed technical aspects of monitoring network
(objective, methodologies, monitoring frequencies)

Comparison of monitoring data to facility emissions

Developed screening method to identify ‘target
chemicals’
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Table 1: Air Monitoring Analytes vs. Facility Emissions (TRI)

Monitored Chemical

Acetaldehyde .
Acetone

___TRI Reported Emis

ions

STS

1998 ]

%9

Acrolein

_Benzaidehyde
Benzene

Bromomethane
1,3-Butadiene

' Carbon Tetrachloride

Butyraldehyde T

Chlorobenzene
Chloroform

2000

t-Crotonaldehyde

1,2-Dibromoethane

1,2-Dichloro-1,1,2,2-tetrafluoroethane (Freon 114)

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1-Dichloroethane =~
1,2-Dichloroethane -
1,1-Dichloroethylene

Dichlorodifluoromethane (Freon 12y

c-1,2-Dichloroethylene

1,2-Dichloropropane

1,3-Dichloropropylerie

Ethylbenzene

4-Ethyitol

 Formaldehyde

Hexachlorobutadiene

Methylene Chloride

Propionaldehyde

Styrene

t-1,3-Dichloropropylene

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

ENEN

1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113)

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane (Freon 11)

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene =

m/p-Xylene

o-Xylene

NS

ENEN

 Vinyl Chloride
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Table 2: Reported Facility Air Emissions (TRI) vs. Air Monitoring Analytes

S ; Reported Emissions (Ibs./yr)* ; !
Emission Chemical 1998 7509 5000 Morzl_:;red |
A. Organic Compounds ]
Anthracene (PAC) 60 60 | 500
R Benzene | 10,400 | 10,400 | ~ 10,500 @V
Benzo(g,h,i)perylene (PAC) 90 90 | 2
L Biphenyl 1,300 1,300 80
Cumene 100 100 1,000
t-Butyl alcohol | 100 100 -
___Cyclohexane | 3,200 3,200 -
Ethylbenzene | 17,000 17,000 6,300 v
Ethylene ~-500 500 3,400
Ethylene Glycol | 23,000 23,000 26,000 |
n-Hexane | 104,000 104,000 28,000 |
Methanol | 46,200 46,200 | 98,000
) Naphthalene | 10,500 10,500 5,700 I
_Phenanthrene (PAC) 90 0 500
Phenol 500 | 500 1,000 o
B Propylene | 22,100 22100 | 24,000 o
~___Tetrachloroethylene 4,200 4,200 4,200 v o
_ 1,2,4-Trimethylbenzene | 4,400 4,400 4,600 v
Toluene | 84,000 84,000 26,700 Y
Xylenes | 106,000 106,000 38800 vV
B. Inorganics
Ammonia| 15,000 | 15,000 16,500
_____Barium compounds 220 220 500
Carbon Disulfide/carbonyl 640 640 1,500
Sulfide
Chlorine 2,800 2,800 3,200
Chromium compounds 1,000 1,000 500 B
Cobalt compounds 16 16 1,000
o Copper compounds 1,000 1,000 - |
Hydrochloric Acid (Aerosol) | 41,000 41,000 36,000
Lead compounds | 1,000 1,000 1000 |
Manganese compounds 180 180 1,000
Mercury compounds - - 58
Molybdenum trioxide 1,000 1,000 -
Nickel compounds 2,800 2,800 1,500
Selenium compounds 50 50 50 ,
Zinc compounds 2,200 2,200 37,100 |

A Total emissions: Fugitive + stack emissions
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FRUVEVDUKE AFFLIED

Step 1. List all the facility toxic atmospheric emissions and
overall annual emission rates, grouped by a chemical.

Step 2. Retrieve all Federal/State toxicity criteria (acute and
chronic) for listed chemicals; expressed as air
concentration (ug/m®)

Step 3. If there is more than one acute or chronic/subchronic
criteria, select lowest (indicating most toxic condition)
value.

Step 4. Calculate a rating value — Relative Health Impact — for
each emission substance using the following equation:

Relative Health Impact = Emission Rate of Chemical /
Toxicity Value

Present the results in two separate tables: one for acute
criteria, the other for chronic criteria. In each table order
chemicals by Relative Health Impact, largest to smallest.

NOTE: The following emitted chemicals were not evaluated since
no toxicity (chronic/subchronic or acute) values for these
chemicals could be found: Carbonyl Sulfide, Cyclohexane,
and tert-Butyl Alcohol.
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2002 — 2003

CAC requested MPCA begin monitoring metals in Dakota
County

2003 — present
CAC hired STS to evaluate air quality data from monitoring
network around refinery
annual reports and presentations
example figure
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2007 — 2008 Annual Summary

None of the USEPA Ciriteria Pollutants (SOx, NOx) or USEPA
Hazardous Air Pollutants (formaldehyde, carbon tetrachloride,
benzene) exceeded their respective air quality standards

Of the seven targeted metals (Sb, As, Be, Cd, Cr, Mn, Ni) only Cr
exceeded its standard.

— Exceedance at 2 monitors — 420, 421

— Equals air quality standard at 2 monitors — 423, 442
— Data are TSP, not PM10

— Data are total Cr, not Cr VI
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