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Distribution of Aerosol Light Extinction for 20% Worst Days

for Federal Class | Areas in Montana
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*Class | Areas in the west are dominated by organics.

«Class | Areas in the northeast have arelative higher contribution from

sulfates and nitrates




Monture (MONT1) - IMPROVE Monitor for — Bob Marshall,
Mission Mountains, and Scapegoat — USFS Wilderness
Areas
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Improve Data — Baseline and Natural Conditions —
Default Natural Conditions

MONT1
160 Class | Areas - Bob Marshall VW, MT: Mission Mountains W, MT: Scapegoat W, MT
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Improve Data — Baseline and Natural
Conditions — New Equation
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« Natural Conditions with new equation — 7.74

e 6.74 deciview change to needed to reach natural
conditions



Uniform Rate of Progress

¢ EPA Region 8 plans on using new
calculation of natural conditions
(7. 74dv)

¢ 1.2dv reduction to be on glideslope
for first five planning pPericds

¢ . 74 reduction in 6t planning period



Best and Worst Days - Trends
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Species Contribution Average over Baseline

MONT1 2001-2004

Best 20% Wiorst 20%
Aerozol bext = 4.8 Mm-1 Aerozol bext = 36.6 Mm-1
Diaily range = 1,310 8.5 Mm-1 Daily range = 1910 147 Mim-1
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 Best Days — Organics and sulfates are highest
contributors

 Worst Days — Organics heavily dominate species
contribution




Species Contribution By Year

bim-1
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Baseline & natural conditions worst 20% species
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Baseline & natural conditions best 20% species

Class | Areas - Bob Marshall W, MT: Mission Mountains W, MT. Scapegoat W, MT
B.0
6.0 -
4.0 4
£330
2.0 -
I:II:I 1 1 1 1 1
2001 2002 2003 2004 2064
B a3 bext: ammS04t_hext:
CM_bext: BECT bext:
B oMC_bext: [ S0t _bext:
. ammiNOST_bext Default natural conditions: ammSC04f_hext Default natural conditions:
Chl_bhext Default natural conditions: . ECt_bhext Default natural conditions:

. OMCT_bext Default natural conditions: . SOILT_bext Default natural conditions:




Monture Light Extinction, Baseline and Estimated and Default
Natural
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Monture Controllable Light Extinction on 20% Worst
Days for Base Period
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CAMx PSAT Attribution of Nitrate at Monture
for 20% Worst Days for Base Period
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impact must be scaled up by

CAN-Area 100/72 = 1.3.
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CAMx PSAT Sulfate Attribution at Monture
for 20% Worst Days for Base Period (Excluding Boundary
Conditions)
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CAMx PSAT Attribution of Sulfate at Monture
for 20% Worst Days for Base Period

All Others
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Note: If boundary condition
sulfate comes

from these categories, double
the contribution

of these categories. For
example, Montana
contributions would double from
6% to 12%.

If, however, boundary
conditions are indicative

of natural and international
Impacts, the

contributions shown may be
indicative of the

true impact.



CAMx PSAT Sulfate Attribution at Monture
for 20% Worst Days for Base Period (Excluding Boundary
Conditions)
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Sources and Areas of Potential Sulfur Oxide Emissions Influence

Percent of Total Distance Weighted Emis x ResTime
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Sources and Areas of Potential Nitrogen Oxide Emissions Influence
2018 Projections for UL Bend, MT
20% Worst Visibility Days
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Sources and Areas of Potential Organic Carbon Emissions Influence
2018 Projections for UL Bend, MT
20% Worst Visibility Days
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Sources and Areas of Potential Elemental Carbon Emissions Influence
2018 Projections for UL Bend, MT
20% Worst Visibility Days
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Sources and Areas of Potential Fine PM Emissions Influence

Percent of Total Distance Weighted Emis x ResTime

2018 Projections for UL Bend, MT
20% Worst Visibility Days
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EMISSION INVENTORY
MT — Area Sources 2002 and 2018

Misc. Area Sources |219,987 227,975
Industrial Processes | 147,734 213,619
(Includes 0&G)

Stationary. Seurce 56,865 61,537
Fuel Combustion

Solvent Utilization 25,043 36,176
\Waster Dispoesal 25,0022 29 472
Sterage and 3,051 S92
Iiransport

Total 486,415 S5 206




Area Sources — OIl and Gas

Oil & Gas Production & Distribution NOx Emissions
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WRAP Region: 2002 Total = 365,000 and 2018 Total = 540,000

Taken from WRAP POINT AND AREA SOURCE EMISSIONS PROJECTIONS FOR THE
2018 BASE CASE INVENTORY, VERSION 1



MT — NOx Emissions Point Sources 2002 and 2018

External 39,480 48,304
Combustion Engine

Industrial Processes | 6,805 8,446
Internal 6,656 5,346
Combustion

Engines

\WasterDispoesal 29 36
Petreletm and 22 30
Selvenit Eval:

Total 58,445 62,565




MT — SOx Emissions Point Sources 2002 and 2018

External 24 867 29,852
Combustion Engine

Industrial Processes | 11,528 12,675
Internal 243 207
Combustion

ERQINES

\Waste Dispoesal 18 25
Petreleum and 14 18
Selvenit Eval:

Total 86,879 43,055




Emissions by Pollutant

Pollutant | Total 2002 tpy’ | Total 2018/ tpy. | Delta % Delta
Sulphur 46,536 49,302 2,766 5.99%5
Dioxide

N@)'< 229,442 216,434 -13,009 -5. 7%
Fine PM 74086 56,930 -17,156 ~-23.2%
Organic 135,08 9 851 =323 —245
Carbon

Elemental | 4,919 206)2)5) =20 224 -45.29%6
Carbon

Ammonia | 64,949 65, 737 T eE 2%
Fine PM 745086 56,930 =566 1 -23.2%




Sulfur Dioxide Emissions

2000-04
(Plan02c)

SOx Emissions

2018 Base Case
(Basel8b)
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0
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25066
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2018 (tpy)

3,302

206
610)

2410
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NOx Emissions

Nitrogen Oxides

Source Category 2002 (tpy) 2018 (tpy)
. . .. O Biogenic
Nitrogen Oxides Emissions . e 4,355 5,602
O Natural Fire
) WRAP! Area 0&G 7,859 30,166
m Anthro Fire
m WB Dust Off=Shore 0] 0)
O Fugitive Dust
@ Road Dust
@ Off-Road Mobile
B On-Road Mobile Road Dust 0 0
O Off-Shore Fugltive Dust 0) 0)
2000-04 2018 Base Case | AT Area O4G WB Dust 0 0
A
(Plan02c) (Base18b) " P;e? Anthro Fire 1,409 781
@ Poin
Natural Eire 15228 1,228
Tetal 220,442 216,434
Delital (2018-2002) -1.3/,009

%) DElital =5.7%



Organic Carbon Emission

Organic Carbon

Source Category. 2002 (tpy) 2018 (tpy)
Point 101 199
Organic Carbon Emissions
O Biogenic WRAP Area O&G 0) 0)
0O Natural F.lre Off-Shore 0 0
m Anthro Fire
m WB Dust On-Road Mobile 788 563
0 Fugitive Dust Off-Road Mobile 706 411
m Road Dust
B Off-Road Mobile Road Dust 1,228 7
B On-Road Mobile Eugjtive Dust 652 786
Off-Sh
. WRAPZre e WB Duist 0 0
2000-04 2018 Base Case  |” rea
(Plan02c) (Basel8b) m Area
@ Point
Bliegenic 0) 0)
Tetal 137081 0,851
DElfaN2018:2002) =328l

Yo D)zl -2459%



Fine PM

Fine PM
Source Category. 2002 (tpy) 2018 (tpy)
Point 182 409
. . Area 3,405 2,690
Fine PM Emissions
- - WRAP Area O&G 0) (0)
O Biogenic
O Natural Fire Off-Shore 0) 0)
@ Anthro Fire On-Road Mobile 276 458
m WB Dust
O Fugitive Dust Offi-Read! Mobile 2 2
m Road Dust
o Off-Road Mobile
B On-Road Mobile
O Off-Shore
2000-04 2018 Base Case “X’RAPA’%‘ sl Anthro Fire 269 )
B Area
(Plan02c) (Base18b) o Point Natural Fire 710 710
Biegenic 0) 0)
Total 74,086 56,980
Delta (2018:2002) ~d7, 456

Yo DE]ite! -28.2%



20]0)% 2018
NOZ2 and [ NO2 and
N@) N@)

On-Road 53,444 22,262
Viebile

Off-Road 50 767 36,695
Vielile

hoetal 104,211 [58,957




Emission Inventory and 2018 Projections

¢ OIl and Gas — Only area source
predicted to grow

& Area soeurce emission inventory much
larger than peint seurce

¢ Viest pollutants) predicted ter decline
eI grevw: eniN/Zslighitly,

¢ Decline In mobile sources



Map of Largest Non-Bart Sources of SOx and NOx

Montana
NOX and SO2 2002 Air Emissions
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Emissions Inventory — Highest NOx Emitters

urce fsouce| | 2002
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Emission Inventory — Highest SOx Emitters

Source Type of Seurce 20)0)2 20)0)5)

PPL MT - COLSTRIP Units 1, 2, 3 & 4 External Combustion Boilers Electric Generation

EXXONMOBIL BILLINGS REFINERY Industrial Processes Petroleum Industry 1 510)]6)

PRIL VT - JE CORETTE PLANTE External Combustion Boilers Electric Generation 3135 2894

MONTANA SULPHUR & CHEMICAL Industrial Processes Chemical Manufacturing 2396 1992
YELLOWSTONE ENERGY LIMITED PARTNERSHIP External Combustion Boilers Electric Generation 1546 1832
Montana Refining - Great Falls Industrial Processes Petroleum Industry 610 017
MDU - LEWIS & CLARK STATION External Combustion Boilers Electric Generation 780 839
CHS - Laurel refinery Industrial Processes Petroleum Industry 14 646

ConocoPhillips - Billings refinery Industrial Processes Petroleum Industry 3 269
ASH GROVE CENMENIF Industrial Processes Mineral Products 234 245
WESTERN SUGAR COOP-BIillings External Combustion Boilers Industrial 75 127
Graymont Western - Indian Creek Industrial Processes Mineral Products 80 111
HOLCIVIUSHING ~ TRIDENIF RPIEANTF Industrial Processes In-process Fuel Use 167 87

Pulp and Paper and Wood

Products 133 84

Smurfit-Stone  CONTAINER Industrial Processes
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Emission Inventory Non-BART Soeurces

NOXx Stationary Sources
2002 NOx — Approx 53,000 tons
15 Seurces — 81%o of emission
2005 — Approx 56,000 toenes

SOX Statienary: SeUrces
2002 Sex — approx. 57,000 tons
14 Seureces — 64%) off SOx Emission
2005 — ApPpreXx 24, S5V tONS



Non-BART Stationary Sources

# Possible Approach
Use Q/D for screening
— Seurces with Q/D = 10
— Q = NOx + SOx + PM (tens/year - PTE)
— D =l distance te nearest Class | area in

km

9 Pessipility, et WWRAP providing additenal
IRierMatenR oR cUrEent and pPessIkIe
contrellmeasures for these: SEUKCES

¢ Use ol ether seurees) (1-ex; PErmItS) e
determine current controls



Summary of Analysis for Reasonable Progress at Monture

¢ Are there uncontrolled sources that are controllable?

Non-BART
Stationary.
sources




Next Steps

¢ Analyze data for other MT Class |
areas

¢ Evaluate contributing seurces and
SEUKCE categories for poessikle
CONLIGIS

¢ Do ieur iactor analy/sis e identfiicd
SEURCES and determiner SIS

¢ Consulzwithrstates: Vientana is
difieCting andithat areenng aiiected
pPYAVIeRL2RE
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