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Agenda

¢ Background on Air Pollutants & Air Emissions
¢ Air Monitoring around Pine Bend Refinery.

¢ Refinery Emissions OvVerview.

+» Refinery Compliance with Air Permit




Ailr Pollutants

¢ Types of Emissions

— TJraditional Criteria Pollutants (non-
greenhouse gas)

+\/OC (Vvolatile organic compounds)

¢ CO (‘carbon monoxide)

+» NOX (nitregen oxides)

¢ S0O2 (sulfur diexide)

¢ Particulates - PMy/PMI0/PM2.5
— Greenneuse Gas or GHG ((CO2, methane)
— AIFNIGXICSI .G, DENZENE, CAROMIUM



Emissions Reporting to Agencies

¢ Environmental Protection Agency
¢ Minnesota Pollution Control Agency.
¢ Reports provided on Air emissions:

— Emission Inventory — criteria pollutants
(details alll the direct air emissions; from heater stacks
and any other emitting equipment)

¢ QP /WWW:pPCarState.mn:uUS/index: php/ali/alr=monitorind=ands
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Air Monitoring Network

¢ MPCA maintains
statewide network of
air quality: monitors

¢ Used to show
compliance with air
Standards

¢ Eour monitors around Py SR L
the reﬂnery N the . Annual Air Monitoring Network Plan for
MOSE fior any: aclity in Minnesota
the state 2014

Minnesota Pollution
Control Agency




Twin Cities Metro Area Monitor
|_ocations
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MPCA Air Monitors near Refinery
Measured Parameters

Measurement Parameter

Site 420

Site 423

Site 442

Site 443

Sulfur Dioxide (SO2)

X

X

X

X

Meterology (Wind Speed, Wind
Direction, Sigma, Temperature)

Nitrogen Oxides (NO, NO2, Nox)

Carbon Monoxide

Total Reduced Sulfur

57 Volatiile Organic Compounds

7 carbonyl compounds

Total Suspended Particulate Mass and
15 Metals Concentrations




Air Quality Standards — ‘NAAQS’

¢ Stds set for NOx, SO2, CO, Fine Particles,
Ozone




Current Air Quality Standards

Averaging |Statistical determination to determine

Pollutant Primary Std . .
Time compliance

Nitrogen Oxides 100 ppb 1 Hr Avg 98" percentile, avg over 3 years

(Nox)

53 ppb Annual Avg |Annual Mean

9g™ percentile of 1-hour daily maximum

75 ppb Dail
PP Y concentrations, averaged over 3 yrs

Sulfur Dioxide

(SO2) Maximum 3 hour concentration not to be
500 ppb 3 Hour
exceeded more than once per year

Maximum over an 8 hour averaging time. Not to

Carbon Monoxide |2 PPM 8 hour be exceeded more than once per year.

(CO)

35 ppm 1 hour

TSP — measure of 260 ug/m3 24 hour

particulate

75 ug/m3 Annual




MPCA Air Quality Report
1-hour Average NOz Concentration Summary

¢ Air Monitor Results relative to these standards

==2010-2012
s Standard
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Blaine (6010) FHR 420 FHR 423*

Source - 2014 Annual Air Monitoring Networking Plan for Minnesota



MPCA Air Quality Report
Annual Average NOz Concentration
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Source - 2014 Annual Air Monitoring Networking Plan for Minnesota
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MPCA Air Quality Report
1-hour so: Concentration

C12010-2012
Standard

R B
FHR 420 FHR 423 FHR 442 FHR 443 Minneapolis NTE 436
(954)

Source - 2014 Annual Air Monitoring Networking Plan for Minnesota




MPCA Air Quality Report

1-hour Average CO Concentration

2012
s Standard
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Source - 2014 Annual Air Monitoring Networking Plan for Minnesota




MPCA Air Quality Report

8-hour Average CO Concentration

2012

s Standard

Lo
£
=3
=Y
P
=
=)
2
o
=
C
o
]
e
o
Q
0
Q

06

FHR420  FHR423 St Paul (881) Minneapolis Duluth (7526)
(954)

Source - 2014 Annual Air Monitoring Networking Plan for Minnesota



MPCA Air Quality Report

24-hour Average TSP Concentration

==22012
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MPCA Air Quality Report

Annual Average TSP Concentration

==2012
= Standard
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Source - 2014 Annual Air Monitoring Networking Plan for Minnesota



Monitor Data publicly available
via EPA and MPCA

Tools Help

AirData gives you access to air
quality data collected at outdoor
monitors across the United States.
Read more

Air Quality Index
Q Display an annual summary
of AQ! values.
Air Quality Statistics
Display standards-related
summary data by city or
county.
Monitor Values
Q Display criteria pollutant
summary data
Monitor Values - HAPs
Display Hazardous Air
Pollutant (HAP) summary

data

Last updated on Friday, July 11, 2014

1.5
]

EPA Home | Privacy and Security Notice | Contact Us

£ - & || 45 Pine Bend InfoNET

<EPA
Ny
\’ United States Environmental Protection Agency

LEARN THE ISSUES = SCIENCE & TECHNOLOGY LAWS & REGULATIONS  ABOUT EPA

AQ! Plot
Compare AQI values for a
location & time

Tile Plot
Plot daily AQI values for a
location & time

Concentration Plot
Generate a uime series plot
for a location

Concentration Map
Generate concentration
maps for a specific ime

More Tools
See other visualization
tools.

News by Email

EPA Mobile

Advanced Search

Download daily or raw data
to a spreadsheet or file.

Interactive Map

See where air quality monitors are
located, get information about the
monitors, and download monitor
data. Select which monitoring
networks to display.

e N ©

Widgets  News Feeds  Podcasts

| &% AirData | US Environmental ... X

JContact Us @ share

- April 2, 2014 - A Monitor
s Report for Hazardous

Air Pollutants is now available.

+ March 4, 2014 - Pre-
generated files of data for the
entire nation are now available
at Download Data Files. These
are files of our most
commonly requested
parameters at the annual,
daily, and hourly summary
levels.

£ subscribe o our Content (RSS)
Other Sources of Air Data
AirNow - forecasts and

real-time data

AirCompare - help with
planning a move or
vacation

« Air Emission Sources -
national, state, and county
summaries

- More Sources

7 EINNT-TEE o 4 M

217 PM
9/18/2014




EPA Web Site Data (SO2)
FHR 420 Analyzer

Daily Max 1-hour SO2 Concentrations from 01/01/13 to 12/31/14

Parameter: Sulfur dioxide (Applicable standard is 7S ppb)
CBSA: Minneapolis-St. Paul-Bloomington, MN-WI
County: Dakota

State: Minnesota

AQS Site ID: 27-037-0020, poc 1
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Source: U.S. EPA AirData <http://www.epa.gov/airdata>
Generated: September 18, 2014

Source - EPA Air Data Website



EPA Web Site Data (SO2)
FHR 423 Analyzer

Daily Max 1-hour SO2 Concentrations from 01/01/13 to 12/31/14
Farameter: Sulfur dioxide (Applicable standard i PRk
CESA: Min '

n, ppb
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Source: LS. ERPA AirData <http://www epa. gowairdata=
Generated: September 12, 2014

Source - EPA Air Data Website



EPA Web Site Data (SO2)

FHR 442 Analyzer

Daily Max 1-hour SO2 Concentrations from 01/01/13 to 12/31/14
Farameter: Sulfur dioxide (Applicable standard i 8] 4Ju)]
CESA Minneapolis-5t. Paul-Bloomington, kMM-WI

37-0442, poc 1

n, ppb
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=, EPA AirData <http /Awww.epa. gowfairdata=

Source - EPA Air Data Website



EPA Web Site Data (SO2)
FHR 443 Analyzer

Daily Max 1-hour SO2 Concentrations from 01/01/13 to 12/31/14

Parameter: Sulfur dioxide (Applicable standard is 7S ppb)
CBSA: Minneapolis-St. Paul-Bloomington, MN-WI
County: Dakota

State: Minnesota

AQS Site ID: 27-037-0443, poc 1
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Source: U.S. EPA AirData <http://www.epa.gov/airdata>
Generated: September 18 _2014

Source - EPA Air Data Website



Alr Toxics

¢ Monitors also provide Air Toxic data

¢ Air Toxics are those that can potentially
CAUSE Cancer or serious health effects.

¢ No standards — instead there are health
benchmarks

¢ 39 Party review of' the Air Toxic Data
completed by U o MINFpProfessor:

¢ Metalsiinclitidedrbased onranalysisteiliSE
PaltiCles



Health Benchmark Examples

Decision Statistic

Formaldehyde | 2 pg/m’ or 1.63 Annual average air concentration
ppb based on 10~ Cancer risk

Benzene 1.3 pg/m’ or 0.41 Annual average air concentration
ppb based on 10~ Cancer risk

Carbon 1.7 pg/m’ or 0.27 Annual average air concentration
tetrachloride b based on 10~ Cancer risk




Metals in Total Suspended Particulates
(TSP)

Exposure Limit Decision Statistic

Antimony
Arsenic
Cadmium
Beryllium
Chromium
Manganese

Nickel

0.2 1 g/m3
0.0023 pg/m’
0.0056 pg/m’

0.0042 pg/m’

0.00083 pg/m’

0.2 1 g/1113

0.021 pug/m’

MDH HRV

MDH HRV

MDH HRV

MDH HRV

MDH HRV

MDH HRV

MDH HRV

Lower respiratory system effects

Annual average air concentration
based on 10™ Cancer risk
Annual average air concentration
based on 10” Cancer risk
Annual average air concentration
based on 10” Cancer risk
Annual average air concentration
based on 10” Cancer risk
Nervous system effects

Annual average air concentration
based on 10” Cancer risk




U of M 2012 Study.

Benzene Annual Average

Standard = 0.41 ppb

M Site ID 20

m Site ID 423
N Site ID 442
W Site ID 443
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The benzene measurements were taken as 24-hour composite
samples, collected once every six days.

Source - U of M Analysis



U of M 2012 Study.

Formaldehyde Annual Averages

B Site ID 20

B Site ID 423
I Site [D 442
B Site [D 443

Standard = 1.63 ppb

=
-
=
=
I
—
=
-
-
=
=
e
]
=)
=
-
-
=
i
=
=
=
=
-
o
-
-
=]
=]
=
=
i
=
=
—

2010

Year

The formaldehyde measurements were taken as 24-hour

composite samples, collected once every six days.
Source - U of M Analysis



Formaldehyde Around Minnesota

¢ Naturally occurring throughout the State

Minnesota formaldehyde trends — 1996-2007 Fuel g&mbustion

=@~ Rosemount
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Source: MPCA air
monitoring data

1998

Source — MPCA Air Monitoring Network Report



U of M 2012 Study

Carbon Tetrachloride Annual Average

Standard = 0.27 pph

W 5ite ID 20

W 5ite ID 423
W 5ite ID 442
W 5ite ID 443
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The carbon tetrachloride measurements were taken as 24-hour
composite samples, collected once every six days.

Source - U of M Analysis



U of M 2012 Study

Antimony Annual Average

W 5ite ID 20

0 5ate 1D 423
W Gite 1D 442
W 5ite 1D 443

Standard = 0.2 pg/m?
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 The antimony measurements were taken as 24-hour composite
samples, collected once every six days.

« Only site 420 had measurements from all three years; sites 423,
442 and 443 had measurements from 2009 only

Source - U of M Analysis



U of M 2012 Study

Arsenic Annual Average

W Site ID 20

W Site [D 423
4 0E-03 H5ite [D 442

W Sie ID 443
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 The antimony measurements were taken as 24-hour composite
samples, collected once every six days.
 All the four sites had measurements from 2009 only.

Source - U of M Analysis



Cadmium Annual Average

W Site ID 20

[ Site ID 423
W Site D 442
N Site TD 443

Standard = 5.6x102 ug/m?)
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« The cadmium measurements were taken as 24-hour composite
samples, collected once every six days.

« Only site 420 had measurements from all three years; sites 423,
442 and 443 had measurements from 2009 only.

Source - U of M Analysis



Beryllium Annual Average

W Site 1D 20

W Site 1DV 423
W Site 1D 442
W Site 1D 443
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* The beryllium measurements were taken as 24-hour composite
samples, collected once every six days.
» Sites 420 and 423 had measurements from all three years while

sites 442 and 443 had measurements from 2009 only .
Source - U of M Analysis



Chromium Annual Average

standard = 0.00053

W Sate ID 20

W 5ite ID 423
m Site ID 442
B Site ID 443
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« The chromium measurements were taken as 24-hour composite
samples, collected once every six days.

* Only site 420 had measurements from all three years; sites 423,
442 and 443 had measurements from 2009 only.

Source - U of M Analysis



Manganese Annual Average

Standard = 0.2 W Site ID
20

M Site ID
423

E
2
B
=]

E

=

E

=]
L=

u

&

u
I

5

E

E
=L

.

&

E

=)
=

« The manganese measurements were taken as 24-hour
composite samples, collected once every six days.

« Only site 420 had measurements from all three years; sites 423,
442 and 443 had measurements from 2009 only.

Source - U of M Analysis



Nickel Annual Average

W Site ID 20
W Site ID 423

W Site ID 442
Standard = 0,021 pg/m? mSie ID 443
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* The nickel measurements were taken as 24-hour composite
samples, collected once every six days.

« Only site 420 had measurements from all three years; sites 423,
442 and 443 had measurements from 2009 only.



Pine Bend Refinery Direct Emissions
Data

¢ Direct emissions from most sources are
measured using modern instruments and
advanced technology

¢ Measures emissions from heater stacks
and other significant seurces that
JERErate eEmISSIoNSs



Total Refinery Emissions Trend
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Total Criteria Emmisions
1996 through 2013
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Total Refinery Light Products
Production Levels

=)
o
m
<
)
et
Q
=]
v
o
| =
o
fren)
L
IQ
-]
E
o

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013




Pine Bend Refinery Flaring
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Alr Emissions by Refinery




FHR Overall Refining Emissions
vS. Other Refiners

Refiners With Combined Crude Capacity >100 TBPD

Company Emissions (Ib/MBbl)
LyondellCitgo (268) 48
FHR (817) 55
Total (174) 64
Alon USA (241) 68
Valero (2210) 88
Marathon (1196) 90

Motiva (732) 91
Chalmette Refining LLC (193) 92




Greenhouse Gas

¢ lotal of 3.6 Million Metric Tons CO2e from
site

¢ Pine Bend is 3™ highest facility in MN
(2012 data)

¢ GHGs generally: correlate with production
volumes (measure off Energy. Usage)

¢ ENErgy efficiency Improvements reduce
GHGS

¢ No “scrubber™ exists for GHGS



Minnesota Greenhouse Gas Emission
sSources

2012 Minnesota Greenhouse Gas Emissions Sources

Metric Tons CO2

] | Pine Bend Refinery
/

B GHG QUANTITY (METRIC TONS CO2e)




Significant Emission Reductions

Over Last 10 Years

¢ Asphalt additive (H2S)

¢ Sulfur Recovery Unit (SRU) Larger Reactor
(CO/S02)

¢ Gas Plant Absorber w/lean oil (SO02)
¢ Cooling llewer Mist Eliminator (PM)
¢ Gasoll Hydrotreater reactors (S02)

¢ Heater NOXx control Including BUrRErRS and
catalytic (IN®OX)

o \Wastewatertireatment Plant (WANAP)
Improvements (INHS)

¢ Flarng Reauctions (Al



Alr Permits & Limits

¢ [itle VV Air Permit lists every limit and
requirement that the refinery must meet
for air compliance.

¢ he 362 page permit is among the largest
and most complex inf MN

¢ Data submitted ter MPCA for the past 5
Quarters:
— Compliance wWithr Al Eimitst — 99.94% off time



Compliance Demonstration

o MPCA audits compliance with Air Permit at least
every 2 years onsite.

¢ FHR reports any Air Permit compliance exceptions
formally twice per year.

¢ In the last 5 years, Pine Bend has received 1
Notice off Vielation (NOV) letter identiiying three
Al PEFmMIt EXCEPLIONS:

— Analyzer outage
— CO Imit EXCeedance
— [late stack test

s EHR Self=reported and immediately, Corrected



Summary

¢ Reduced total criteria air emissions ~ /0% over
last 14 years

¢ Reductions have leveled out but not increased
even as the light products produced has
Increased

¢ Emissions per bbl dropping but other refineries
are alse dropping

¢ Sustained top:level industry, performance for flare
USE N the last 5 years

¢ Significant nUMBErR o reEgulatoRy/: tErmS ter comply,
WIEH, COmPliIanCe PERORManCe UPWaRds i 995956

¢ [nfeormationtis publict—EPAYMPECANVERSItES



UESTHONS




