DEPARTMENT OF ENVIRONMENTAL QUALITY
AIR QUALITY DIVISION

Permit Application Analysis
AP-5873

June 19, 2008

NAME OF FIRM: Medicine Bow Fuel & Power, LLC

NAME OF FACILITY: Medicine Bow Industrial Gasification and Liquefaction
(IGL) Plant

FACILITY LOCATION: Section 29, T21N, R79W
Carbon County, Wyoming
390,750 m E; 4,624,303 m N (UTM Zone 12, NAD 27)

TYPE OF OPERATION: Coal Gasification and Liquefaction
RESPONSIBLE OFFICIAL: Jude R. Rolfes, Senior Vice President
MAILING ADDRESS: Two Riverway, Suite 1780

Houston, TX 77056
TELEPHONE NUMBER: (713) 425-6526
REVIEWERS: Andrew Keyfauver, NSR Permit Engineer

James (Josh) Nall, Air Quality Meteorologist

PURPOSE OF APPLICATION:

Medicine Bow Fuel & Power, LLC (MBFP) submitted an application to construct an underground coal
mine and industrial gasification and liquefaction (IGL) plant that will produce transportation fuels and
other products. The underground coal mine (Saddleback Hills Mine) is expected to have a maximum
production rate of 8,700 tons per day (TPD) of coal or approximately 3.2 million tons per year (MMTPY)
of coal as feed to the IGL Plant. The plant will gasify coal to produce synthesis gas (syngas) to produce
the following products:

* 18,500 barrels per day (bpd) of gasoline
+ 42 tons per day of sulfur

» 198 million standard cubic feet per day (MMscfd) of carbon dioxide (CO,)
» 712 tons per day of coarse slag

PROCESS DESCRIPTION:

The following contains a general description of the processes at the Medicine Bow IGL plant, and a block
flow diagram is shown in Figure 1.

EXHIBIT
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Figure 1 —Process Flow Diagram
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Saddleback Hills Mine

The mine will produce approximately 3.2 MMTPY of coal using underground continuous and longwall
miners. Longwall mining machines consist of multiple coal shearers mounted on a series of self-
advancing hydraulic ceiling supports. The mined coal will exit the mine via the East Portal. Coal will be
conveyed and stored in a 300,000 ton live storage area before being conveyed to the plant. An additional
300,000 ton emergency coal stockpile will be constructed. The emergency coal stockpile will be
considered dead storage and will not be used unless the coal supply for the live storage is interrupted.

Medicine Bow IGL Plant

* Coal Preparation

Raw feed coal is routed via an enclosed conveyor to the coal crusher. The crushed coal is screened to a
maximum size of 1 inch, with oversized recycled back to the crusher. The crushed and screened coal is
‘conveyed and stored in bins and is gravity flowed to the coal-grinding mill. In the grinding mill the coal
is crushed further with water and an additive to create slurry, which will be pumped into the gasifiers
under high pressure,

» Gasification

The plant will utilize five (5) gasifier trains. Each gasifier train will be sized to handle one-fourth of the
plants total capacity. In normal operation, four gasifiers trains will be in operation with the fifth in hot
standby. The gasifiers are fueled by a coal/water slurry, calcium carbonate, and 98 percent pure oxygen
from the air separation units.

* Syngas Conditioning

Raw syngas leaves the gasifiers and is mixed with process condensate in the process line to prevent the
buildup of solids and facilitate their removal in the syngas scrubber. From the syngas scrubber the syngas
is sent to a low-temperature gas cleanup (LTGC) unit. The syngas is.cooled in a series of heat
exchangers, and the partially condensed syngas is separated. After separation, the syngas is heated and
split into two streams. The syngas either enters a water gas phase shift reacter which converts carbon
monoxide (CO) and H;O to CO, and H, and hydrolyzes carbonyl-sulfide (COS) or enters a reactor where
COS is hydrolyzed to hydrogen sulfide (H;S) and CO,. The syngas is then routed to the SELEXOL® acid
gas removal unit,

Condensate from the LTGC area flows to a stripper. The stripper removes almost all of the ammonia
(NH;), H;S, and COS from the condensate, along with some dissolved H; and CO. The stripper overhead
gas is blended with sour flash gas and gases from the flash separators before being sent to the SELEXOL®
Unit.
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» Acid Gas Removal

Syngas from the syngas conditioning area enters an activated carbon bed for mercury removal. The
syngas is the then mixed with recycled stripped gas and flows to the SELEXOL® Feed/Product exchanger
to cool the gas. The gas flows through two successive absorbers; the first removes H,S and the second
absorber removes CO,. In these absorbers the gases are converted to the liquid phase. Treated syngas is
then sent to the Methanol Synthesis Unit. '

The SELEXOL? solvent from the H,S absorber is regenerated by stripping out less soluble gases, such as
CO,, H,, and CO. The partially regenerated solvent then flows to an H,S stripper where the liquid and
gases are separated. An H,S rich gas stream exits the unit and ig sent to the sulfur recover unit (SRU),
and the liquids are returned to the H,S stripper.

* Methano! Synthesis

Treated syngas is compressed and preheated and sent to the Syngas Purification Vessel, which removes
any remaining impurities. Gas from the Syngas Purification Vessel then enters the methanol reactors.

Gas leaving the reactor is cooled and methanol and water condense out. The remaining gas is compressed . ..

and mixed with incoming syngas and recycled through the methanol reactors. Crude methanol is reduced
in pressure to flash off dissolved gases, and sent to the power block as fuel. During normal operation, the
crude methanol is sent to the methanol to gasoline (MTG) unit. However, if the MTG unit is offline the
crude methanol is sent to intermediate storage.

* Methanol to Gasoline (MTGQ)

Crude methanol is partially dehydrated using an alumina catalyst to achieve an equilibrium mixture of -
methanol, dimethy! ether (DME), and water. The methanol and DME undergo a series of dehydration
reactions in the MTG reactors forming light alkenes. The light alkenes then undergo chain growth by
joining two or more alkenes together to give the final products. The MTG process also contains a heavy
gasoline treatment (HGT) step to reduce durene to suitable levels. Heavy gasoline is hydrotreated in a
fixed-bed reactor, and the treated gasoline is combined with the light fraction to produce finished MTG

gasoline.
* CO; Recovery and Production

A CO, rich gas stream exits the SELEXOL® unit and flows into the CO; recovery unit. The CO, is
compressed in one of three parallel four-stage centrifugal compressor trains and dried in a drying unit
installed upstream of the third stage compressor suction. Some of the CO, is refrigerated to provide
liquid coolant to the Methanol Synthesis and SELEXOL® units, and the remaining CO, is compressed and
sent to a pipeline customer.
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* Sulfur Recovery and Production

Acid gas from the SELEXOL® unit enters the SRU which consists of a three stage Claus process. The
acid gas is first washed with stripped sour water, and is injected into a reaction furnace, where it is
partially combusted. The gases are then sent to reactors to produce elemental sulfur. Gases leaving the
reactor are cooled to condense the elemental sulfur, which flows to a below-ground concrete pit. Gases
containing unconverted sulfur compounds are passed through a hydrogenation reactor that reduces them
to H;S. This gas is recycled back to the SELEXOL® unit, or to a flare during an upset condition at the

plant.
* Power Generation

The power block will consist of three GE 7EA gas turbines fueled by a mixture of fuel gas, LPG, syngas,
and natural gas that will produce approximately 185 megawatts (MW) in simple cycle mode. A heat
recovery system on the gas turbine exhaust will superheat medium, low, and high pressure steam. This
superheated steam will then flow to a single, three-stage steam turbine, producing approximately 215 MW
of additional power, for a total of 400 MW. During startup, power will be supplied by three 1.6 MW
Black Start Generators. These generators will fire natural gas and.will be operated until the power block
can supply sufficient power for the plant. ,

* Air Separation Unit

Atmospheric air is compressed to approximately 100 pounds per square inch absolute (psia) using
electric-driven compressors and fed to the air separation unit where oxygen is separated cryogenically.
Following separation, the oxygen is pumped to high pressure as a liquid and vaporized against a stream of
condensing high pressure air. Most of the oxygen is fed to the gasifiers with a small portion routed to the
SRU.

ESTIMATED EMISSIONS:
ddleback Hil ine

As part of the IGL plant, MBFP will operate an underground coal mine known as the Saddleback Hills
Mipe. During the underground mine’s development phase, approximately 2.1 million tons of coal will
need to be mined over a 3-year period. The development phase constructs the underground infrastructure
required to support the longwall mining system which will commence operations at approximately the
time when the plant achieves full capacity. During the development of the mine, coal will be conveyed
from the South Portal where it will be stored in a stockpile. It is anticipated that this production will be
placed in the long-term storage stockpile. If there is excess production in the development phase, coal
will be loaded into trucks at the South Portal and hauled to the Seminoe II train loadout facility near
Hanna, Wyoming. The following activities will also occur at the East Portal of the underground mine:
construction of the East Portal enfry areas consisting of a reinforced concrete retaining wall, installation
of enclosed conveyors from the portal face to the coal storage facilities, construction of the coal storage
facilities, construction of an enclosed overland conveyor from the coal storage facilities to the plant, and
construction of the Mine’s office, maintenance shop, and warehouse facilities. Particulate emissions
associated with the development phase are shown in the following table:
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Table I
Saddleback Hills Mine Development Particulate Emissions
Year PM,, tpy

1 26.8

2 109.3

3 71.6
Medicine Bow IGL Plant

The following tables show the emission units and fugitive sources for the Medicine Bow IGL Plant.
Emissions are based on manufacture information, emission estimation programs (i.e. EPA Tanks 4.9), and
approved equations for emission estimation.

Table 1T
Emission Units and Fugitive Sources
Description l ID | Size | " Use
Normal Qperation Equipment
Combustion Turbine ] CT-1 66 MW Electrical and steam generation
Combustion Turbine 2 CT-2 66 MW Electrical and steam generation
Combustion Turbine 3 CT-3 66 MW Electrical and steam generation
Auxliary Boiler AB 66 MMBtwhr Stteza;f,; glg‘;g‘fmm (mormal service is standby
-| Catalyst regeneration (firing rate at 3.58 |

Catalyst Regenerator © B-1 21.53 MMBtw/hr MMBtwhr in standby mode which is

approximately 7800 hours/year)
Reactivation Heater B-2 12.45 MMBHwhr Reactivation heating
gg{er Reactor  Charge B-3 2.22 MMBtwhr Reactor charge heating
HP Flare (pilot only) FL-1 0.82 MMBtwhr Plant safety
LP Flare (pilot only) "~ FL-2 0.20 MMBtwhr - Plant safety
Equipment Leaks EL - -~
Storage Tanks Tanks Various Methanol and gasoline storage
Coal Storage cs Coal feedstock storage

Startup/Shutdown/Malfunction Equipment

Gasifier Preheater 1 GP-1 21 MMBtwhr Gasifier refractory preheating
Gasifier Preheater 2 GP-2 21 MMBtu/hr Gasifier refractory preheating
Gasifier Preheater 3 GP-3 21 MMBtw/hr Gasifier refractory preheating
Gasifier Preheater 4 GP-4 21 MMBtwhr Gasifier refractory preheating
Gasifier Preheater 5 GP-5 21 MMiBtuw/hr Gasifier refractory preheating
Black Start Generator 1 Gen-1 2889 hp Electrical Generation
Black Start Generator 2 Gen-2 2889 hp Electrical Generation
Black Start Generator 3 Gen-3 2889 hp Electrical Generation
Firewater Pump Engine FW-Pump 575 hp Supplies emergency firewater
CO, Vent Stack C0O, VS -- For malfunctions
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Table I
Medicine Bow IGL Plant Emissions (tpy) — Normal Operation

D Description NO, CO | VOC | 80, | PM/PM;,
CT-1 Combustion Turbine 50.6' | 462 | 6.6 |10.8 43.8
CT-2 Combustion Turbine 506" 462 | 6.6 |10.8 43.8
CT-3 Combustion Turbine 506" | 462 | 6.6 [10.8] 43.8
AB Auxiliary Boiler * 142 | 238 ] 1.6 | 0.2 2.2
B-1 Catalyst Regenerator * 4.6 7.8 05 1 0.1 0.7
B-2 Reactivation Heater 2.7 4.5 0.3 0.1 0.4

I B-3 HGT Reactor Charge Heater | 0.5 0.8 0.1 | 01 0.1
Tanks Storage - - 102.6 | -- -
EL Equipment Leaks -~ -- 59.6 | - -
CS Coal Storage -- - -= - 60.2
FW-Pump | Firewater Pump Engine ° 15 | 01 ] 03 | - 0.1
FL-1 HP Flare 0.5 1.0 3.0 - --
FL-2 LP Flare 0.1 0.3 0.7 |- - --

Totals 175.9 | 176.9 | 188.5 | 32.9 195.1

! Revised based on BACT analysis
? Emissions from these units were estimated based on full load and 8760 hours per year.
* Emissions are based on 500 hours of operation per year.

Table IV .
Medicine Bow IGL Plant HAP Emissions (tpy) — Normal Operation
Pollutant Facility Wide Potential ' | Largest Emission Source
Benzene 8.5 Equipment Leaks
Formaldehyde 0.7 Turbines
Hexane 1.3 -Auxiliary Boiler
Methanol 10.3 Equipment Leaks
Toluene 1.8 Turbines
Other Haps 2.2 -
Total HAPs 24.8 -

" Rounded to the nearest tenth of a ton.

The following table shows emissions from the facility based on a cold startup dx.iring the year. Emissions
include equipment used primarily during startup and reflect emissions prior to the activation of control
equipment (i.e. SCR for NO, control).
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Table Va
Medicine Bow IGL Plant Emissions (tpy) — Cold Startup Year Emissions
D Description NO, | CO | VOC | SO, | PM/PMy,
CT-1 Combustion Turbine 50.8° | 46.6 | 6.6 10.9 43.8
CT-2 Combustion Turbine 508'] 46.6 | 6.6 10.9 43.8
CT-3 Combustion Turbine 50.8' | 46.6 | 6.6 | 10.9 43.8
Gen-1 Black Start Generator 1 0.8 1.9 0.3 - -
Gen-2 Black Start Generator 2 0.8 1.9 0.3 - -
Gen-3 Black Start Generator 3 0.8 1.9 0.3 - -
AB Auxiliary Boiler * 142 | 238 [ 1.6 | 02 2.2
B-1 Catalyst Regenerator * 46 { 78 | 05 | 0.1 0.7
B-2 Reactivation Heater 2.7 4.5 0.3 0.1 0.4
B-3 HGT Reactor Charge Heater | 0.5 0.8 0.1 0.1 0.1
GP-1 Gasifier Preheater 1 0.3 0.4 0.1 - 0.1
GP-2 Gasifier Preheater 2 0.3 0.4 0.1 - 0.1
GP-3 Gasifier Preheater 3 0.3 0.4 0.1 -- 0.1
GP-4 Gasifier Preheater 4 03 | 04 0.1 - 0.1
GP-5 Gasifier Preheater S 0.3 0.4 0.1 - 0.1
Tanks Storage - - 1026 - -
EL Equipment Leaks -- -- 59.6 - -=
Cs Coal Storage -- - - - 60.2
FW-Pump | Firewater Pump Engine ° 1.5 0.1 0.3 -- 0.1
CO, VS CO; Vent Stack - 13149} 0.8 - -
FL-1 HP Flare 103 | 819 | 3.1 |187.7 --
FL-2 LP Flare 0.2 04 0.8 | 36.0 -
Totals 190.3 | 581.7 | 190.9 | 256.9 195.6

" Revised based on BACT analysis
% Emissions from these units were estimated based on full load and 8760 hours per year.
3 Emissions are based on 500 hours of operation per year.
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Table Vb
Medicine Bow IGL Plant Emissions — Maximum lb/hr During Cold Startup Year Emissions
18] Description NO, CO vOC | SO, PM/PMy,
CT-1 Combustion Turbine 18.7 18.9 1.5 2.7 10.0
CT-2 Combustion Turbine 18.7 18.9 1.5 - 2.7 10.0
CT-3 Combustion Turbine 18.7 18.9 1.5 2.7 10.0
Gen-1 Black Start Generator 1 6.4 15.5 5.7 <0.1 <0.1
Gen-2 Black Start Generator 2 6.4 15.5 5.7 <0.1 <0.1
Gen-3 Black Start Generator 3 6.4 15.5 5.7 <0.1 <0.1
AB Auxiliary Boiler 3.2 5.4 04 |  <0.1 0.5
B-1 Catalyst Regenerator 1.1 1.8 0.1 <0.1 0.2
B-2 Reactivation Heater 0.6 1.0 0.1 <0.1 0.1
B-3 HGT Reactor Charge Heater 0.1 0.2 <0.1 | - <0.1 <0.1
GP-1 Gasifier Preheater 1 <0.1 1.7 <0.1 | ~<0.1 0.2
GP-2 Gasifier Preheater 2 <0.1 1.7 <0.1 <Q.1 0.2
GP-3 Gasifier Preheater 3 <0.1 1.7 <0.1 <0.1 0.2
GP-4 Gasifier Preheater 4 <0.1 1.7 <0.1 <0.1 0.2
GP-5 Gasifier Preheater 5 ° <0.1 1.7 <0.1 | "<0.1 0.2
Tanks Storage - -- 23.4 - -
EL Equipment Leaks - -- 13.6 - -
CS Coal Storage - - -- - 13.7
FW-Pump | Firewater Pump Engine 6.0 0.4 1.4 <0.1 0.1
CO, VS CO, Vent Stack - 3,358.8 | 0.2 o --
FL-1 HP Flare 23 132492 ] 0.7 7,508.1 --
FL-2 LP Flare <0.1 19.4 0.2 3,601.2 --
Totals | 88.6 | 6,747.9 | 61.7 | 11,117.4 45.6

CHAPTER 6, SECTION 4 APPLICABILITY:

The Medicine Bow IGL Plant is subject to Prevention of Significant Deterioration (PSD) applicability
review under Chapter 6, Section 4 of the Wyoming Air Quality Standards and Regulations (WAQSR)
because it is classified as a “major stationary source” as emissions of a criteria pollutant are greater than
100 tpy. Additionally, the Saddleback Hills Mine and Medicine Bow IGL Plant are considered one
facility as the mine is a support operation for the plant. The Medicine Bow IGL Plant is subject to a 100
tpy threshold as it is a named source category (fuel conversion plants) under Chapter 6, Section 4 of the
WAQSR. Potential emission rates from the Medicine Bow IGL Plant along. with the PSD significant
levels are shown in the following table. ‘ ’

Table VI :
Medicine Bow IGL PSD Applicability

NO, | CO | VOC | SO, | PM/PM), | Lead | Fluorides | H,S
Potential Emissions 175.9 11769 | 188.5 1 32.9 195.1 0.58 0.001 | 0.009
PSD Significant Emission Levels | 40 100 40 40 25/15 0.6 3 10
PSD Review Required YES | YES | YES | NO YES NO NO NO
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The Medicine Bow IGL Plant is subject to a Prevention of Significant Deterioration (PSD) review
consisting of the following:

o A Best Available Control Technology (BACT) analysis is required for all regulated
pollutant emitted in significant amounts. '

o) An ambient air quality impact determination is required for all regulated pollutants
emitted in significant amounts and any other pollutants required by the Administrator.

o) An increment consumption analysis is required for regulated pollutants based on
allowable emission rates as well as increment consuming emissions from other sources in
the region. The total deterioration determined from this analysis must comply with the
allowable increments established for PM,, and NOy for the classification of the area (i.e.
Class I or Class II) in which the increment consumption is predicted.

o An analysis is required to assess the impairment to visibility, soils, and vegetation
resulting from the facility and general commercial, residential, industrial, and other

growth associated with the facility.

CHAPTER 6, SECTION 4 — PSD TOP DOWN BEST AVAILABLE CONTROL TECHNOLOGY
(BACT): :

Per the requirements of Chapter 6, Section 4 of the WAQSR, MBFP conducted a top-down BACT
analysis for control of pollutants (NO,, CO, VOCs and PM;,) which are greater than significant increase
emission rates.

» NO, Emissions
0 Turbines

Contro] Options

MBFP identified the following technologies for the control of NO, emissions from the proposed turbines
at the Medicine Bow IGL Plant:

Diluent Injection

Dry Low NO, Burners

Low NO, Burners 4
Flue Gas Recirculation (FGR)

EM,

Selective Non-Catalytic Reduction (SNCR)

Selective Catalytic Reduction (SCR)

Diluent injection involves the use of a diluent, such as water, steam, or nitrogen added to the fuel gas
mixture to reduce the combustion temperature and formation of thermal NO,.
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Dry Low NO, burners utilizes a burner design that controls the stoichiometry and temperature of
combustion by regulating the distribution and pre-mixing of fuel and air, which minimizes localized fuel-
rich pockets that produce elevation combustion temperatures and higher NO, emissions.

Low NO, burners are designed to control fuel and air mixing at each burner in order to create larger and
more branched flames. This reduces peak flame temperature and results in less NO, formation.

Flue gas recirculation reduces NO, emissions by recirculating a portion of the flue gas into the main
combustion chamber. This process reduces the peak flame temperature and lowers the percentage of
oxygen in the combustion air/fuel gas mixture reducing thermal NO, formation..

EM,, is a control technology that utilizes a single catalyst for the reduction of NO,, CO, and VOCs and
does not require a reagent such as ammonia. The EM; catalyst functions by oxidizing NO to NO,. The
NO, is then absorbed on the surface of the catalyst through the use of a potassium carbonate coating. The
potassium carbonate coating reacts with NO, to form potassium nitrites and nitrates.

Selective non-catalytic reduction (SNCR) reduces NO, emissions by injection 'of ammonia or urea into
the turbine combustor. SNCR is similar to SCR in that both systems use ammonia to react with nitrogen;
however, SNCR operates at higher temperatures than SCR and does not use catalyst. The effective

temperature range for SNCR is 1600 to 2200 °F.

Selective Catalytic Reduction (SCR) is a post-combustion NO, control technology that can be used on
combustion turbines. SCR reduces NO, emissions by injecting ammonia into the exhaust gas stream
upstream of a catalyst. The ammonia reacts with NO, on the catalyst to form molecular nitrogen and
water vapor. For the SCR system to operate properly, the exhaust gas must be within a temperature range

of 450 to 850 °F.

Eliminate Technically Infeasible Options

MBFP eliminated dry low NO, burners as a viable control option as the vender indicated that dry low
NO, burners are not feasible for fuels that contain less than 85% by volume methane or that contain
substantial amounts of hydrogen. The fuel gas mixture utilized in the turbines contains 61.4% methane
and 15.3% hydrogen.

Flue gas recirculation was eliminated as being technically infeasible as this control strategy has not been
developed for use in turbines.

EM, technology was eliminated as being technically infeasible as this technology has not been applied to
large-scale turbines utilizing a fuel gas mixture with syngas.

SNCR technology was eliminated from consideration as it has never been applied to natural gas combined

cycle or syngas/fuel gas mixture units because no locations exist in the heat recovery steam generator
with the optimal temperature and residence time that are necessary to accommodate this technology.
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Rank Remaining Technologies

The following NOy control technologies are ranked according to the level of emission rates achievable
(control effectiveness): SCR, Low NO, burners, diluent injection.

Evaluate Remaining Technologieg

MBFP selected SCR for NO, control with an emission rate of 6 ppm,q at 15% oxygen. Since MBFP has
selected the top control option an evaluation was not conducted for the other NO, controls. However, the
Division requested that MBFP further evaluate the cost of achieving a lower NO, emission rate from the
turbines utilizing SCR. MBFP examined the cost to go down to an emission rate of 4 ppmy at 15%
oxygen, but didn’t address lower levels due to technical issues. These issues include pressure loss in the
combustion turbine and the variability in plant-generated fuels can prevent system optimization from the
combustion turbine and SCR system.

The following table shows the average cost effectiveness for controlling NO, emissions with the use of
SCR.

Table VII : -
Medicine Bow Fuel & Power, LLC ’
Turbine Average Cost Effectiveness NO,

. . Emission
Emission Rate Annual Cost | Cost Effectiveness Reduction (tpy)
Case 1l | 6 ppm, @ 15% O, | $541,200 $2,253/ton 240.2
Case? | 4 ppm, @ 15% O, | $603,285 $2,272/ton 265.5

The average cost effectiveness is the total annualized cost for the option, including capital cost and annual
operating and maintenance costs, divided by the emission reduction. The Division considers the average
cost effectiveness to be reasonable for both options.

The incremental cost effectiveness for going from Case 1 (6 ppm,) to Case 2 (4 ppm,) is calculated in the
following table. The incremental emission reduction and incremental increase in total annualized cost is
the difference in these values from the previous table. The incremental cost effectiveness is the
incremental increase in total annualized cost divided by the incremental emission reduction.

Table VIII
Medicine Bow Fuel & Power, LLC
Turbine NO, Incremental Cost

.. , Incremental Cost
) Incremental Emissions | Incremental Increase in .
Options Compared Reduction (tpy) Total Annualized Cost (3) Effz:;}gzx)aess
Case 1 and Case 2 253 62,085 2454

In this case, the average cost effectiveness for both options is within the range the Division has considered
acceptable. In addition, the Division considers the incremental cost effectiveness of $2,454/ton of NO,
reasonable for an additional 25.3 tpy emission reduction.
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The Division reviewed the EPA’s RACT/BACT/LEAR Clearinghouse (RBLC) and looked at permits
issued for IGCC plants issued by state permitting agencies. The most recent permit found was issued to
Christian County Generation, LLC for an IGCC plant at the Taylorville Energy Center on June 5, 2007.
This permit required NO, control of 5 ppm,q at 15% oxygen on a 24-hour block average.

Select N ACT (Conclusion

Based on the cost effectiveness and incremental cost of going from 6 ppm, to 4 ppm,, the Division
considers SCR with emission limits of 4 ppm, at 15% O, and 11.6 Ib/hr based on 30-day rolling averages
as representing BACT for NOy for the turbines.

0 Auxiliary Boiler and Process Heaters

Control Options

MBFP identified the following technologies for the control of NO, emissions from the proposed auxiliary
boiler and process heaters (Catalyst Regenerator, Reactivation Heater, and HGT Reactor Charge Heater)
at the Medicine Bow IGL Plant: :

Low NO, Burners

Low NO, Burners with Flue Gas Recirculation
Non-Selective Catalytic Reduction (NSCR)
EM,

Selective Non-Catalytic Reduction (SNCR)
Selective Catalytic Reduction (SCR)

The above control options were described in the previous BACT discussion (control options) for the
turbines except for NSCR, and will not be further described here. NSCR is a post combustion technology
that utilizes a catalyst to reduce NO, emissions under fuel-rich conditions,

Eliminate Technically Infeasible Options

LNB with FGR was considered to be technically infeasible as this combination of control technology has
not been installed on boilers/heaters less than 100 MMBtw/hr and with the type of fuel gas utilized at this
facility.

NSCR was eliminated as this technology has never been applied to boilers/heater, and this technology is
commonly utilized on rich burn engines.

EM, was eliminated from consideration as this technology has had limited use on boilers/heaters and
those installations have not demonstrated the ability to reduce emissions as proposed.

SNCR technology was eliminated from consideration as the exhaust temperatures from the auxiliary

boiler and process heaters range from 700 to 900°F, which is outside the temperature window needed for
SNCR.
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Rank Remaining Technologies

The remaining NO, control technologies for the auxiliary boiler and process heaters in order of control
effectiveness are as follows: SCR and LNB,

Evaluate Remaining Technologi

MBFL selected LNB as representing BACT for the auxiliary boiler and process heaters. They did not
evaluate SCR for the auxiliary boiler and process heaters based on the size of these units (<66 MMBtuw/hr)
and their operation. The auxiliary boiler will operate in a stand-by mode during normal operation which
is approximately 25 percent load or less. This unit is designed to prevent freeze ups at the plant in the
event of shutdown of the facility. The Catalyst Regenerator and Reactivation Heater also operate in low
loads during normal operation. The Catalyst Regenerator and Reactivation Heater units fire at capacity,
on an as needed basis, when a catalyst in the methanol synthesis or methanol to gasoline processes needs
to be reactivated. The Division concurs with MBFP that based on the size and operation of these units
that SCR did not need to be further addressed for these units. MBFP has proposed a NO, emission rate of
0.05 Ib/MMBtu for the auxiliary boiler and process heaters (Catalyst Regenerator, Reactivation Heater,
and HGT Reactor Charge Heater).

Select NO, BACT (Conclusion)

Based on the size and operation of these units, the Division considers the use of Low NO, bumners with an
emission rate of 0.05 i{b/MMBtu for the auxiliary boiler, catalyst regenerator, reactivation heater, and
HGT reactor charge heater as being representative of BACT.

o Startup Units (Gasifier Preheaters and Black Start Generators) and Emergency Unit
(Fire Water Pump Engine) '

The units addressed in this section are utilized during startup of the Medicine Bow IGL Plant. The five
(5) proposed gasifier preheaters are proposed at 21 MMBtu/hr and each gasifier preheater is expected to
operate for no more than 500 hours per year (2,500 hours total for 5 preheaters). MBFP has proposed a
NO, emission rate of 0.05 lb/MMBtu for the gasifier preheaters with the use of Low NO, burners. Based
on the size and operation of these units, the Division considers the use of Low NO, burners with a NQ,
emission rate of 0.05 Ib/MMBtu as being representative of BACT,

The three (3) Black Start Generators are 2,889 horsepower in size and each generator is anticipated to
operate no more than 250 hours per year. . MBFP has proposed a NO, emission rate of 1.0 g/hp-hr for
these units. Based on the limited dperating hours for these units the Division considers 1.0 g/hp-hr NO,
to be representative of BACT.

MBFP has proposed to comply with the requirements of Subpart IIII of 40 CFR part 60 for the fire water
pump engine. This engine will also be limited to 500 hours of operation per year. The Division considers
compliance with Subpart Il and limited operating hours to be representative of BACT for this unit.
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* CO Emissions

o Turbines

Control Options

MBFP identified the following technologies for the control of CO emissions from the proposed turbines
at the Medicine Bow IGL Plant:

Good Combustion Practices (proper operation)
EM
Oxidation Catalyst

EM, is a control technology that utilizes a single catalyst for the reduction of NOy, CO, and VOCs and
does not require a reagent such as ammonia. The EM, catalyst fumctions by oxidizing CO to CO,.

An oxidation catalyst is a post combustion control technology that utilizes a catalyst to oxidizé CO in
COa.

Eliminate Technically Infeasible Options

EM, technology was eliminated as being technically infeasible as this technology has not been applied to
large-scale turbines utilizing a fuel gas mixture with syngas.

The remaining CO control technologies for the turbines in order of control effectiveness are an oxidation
catalyst and good combustion practices.

Evaluate Remaining Technologies

MBFP selected an oxidation catalyst with an emission rate of 6 ppm, as being representative of BACT for
CO control from the turbines. Since MBFP has selected the top control option for CO, no further
evaluation was conducted for good combustion practices.

Select CO BACT (Conclusion)

The Division considers an oxidation catalyst with emission limits of 6 ppm, at 15% O and 10.6 Ib/hr
based on 30-day rolling averages as representing BACT for CO for the turbines.
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o Auxiliary Boiler and Process Heaters

Control Options

MBFP identified the following technologies for the control of CO emissions from the proposed auxiliary
boiler and process heaters (Catalyst Regenerator, Reactivation Heater, and HGT Reactor Charge Heater)
at the Medicine Bow IGL Plant:

Good Combustion Practices (proper operation)
EM, :
Oxidation Catalyst

EM,; is a control technology that utilizes a single catalyst for the reduction of NO,, CO, and VOCs and
does not require a reagent such as ammonia. The EM; catalyst functions by oxidizing CO to CO,.

An oxidation catalyst is a post combustion control technology that utilizes a catalyst to oxidize CO in
CO,.

Elimina i feasi tion.

An oxidation catalyst was eliminated as technically infeasible as this technology has not been applied to
syngas process fired heaters.

EM, was eliminated from consideration as this technology has had limited use on boilers/heaters and that
those installations have not demonstrated the ability to reduce emissions as proposed.

Rank/Evaluate/Select BACT:

Based on the removal of the infeasible options the only remaining control option is good combustion
practices. MBFP has proposed a CO emission rate of 0.08 1b/MMBtu. The Division agrees that a CO
emission rate of 0.08 |[b/MMBtu based on good combustion practices is considered representative of
BACT for the auxiliary boiler and process heaters process heaters (Catalyst Regenerator, Reactivation
Heater, and HGT Reactor Charge Heater).

o Startup Units (Gasifier Preheaters and Black Start Generators) and Emergency Unit
(Fire Water Pump Engine)

The five (5) proposed gasifier preheaters are proposed at 21 MMBtu/hr and each gasifier preheater is
expected to operate for no more than 500 hours per year (2,500 hours total for 5 preheaters). MBFP has
proposed a CO emission rate of 0.08 Ib/MMBtu for the gasifier preheaters based on good combustion
practices. Based on the size and operation of these units, the Division considers the use of good
combustion practices with a CO emission rate of 0.08 1b/MMBtu as being representative of BACT.

The three (3) Black Start Generators are 2,889 horsepower in size and each generator is anticipated to
operate no more than 250 hours per year. MBFP has proposed a CO emission rate of 2,43 g/hp-hr for
these units. Based on the limited operating hours for these units the Division considers 2.43 g/hp-hr CO
to be representative of BACT.
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MBEFP has proposed to comply with the requirements of Subpart IIII of 40 CFR part 60 for the fire water
pump engine. This engine will also be limited to 500 hours of operation per year. The Division considers
compliance with Subpart IIII and limited operating hours to be representative of BACT for this unit.

* VOC Emissions

o Turbines

Control Options

MBFP identified the following technologies for the control of VOC emissions from the proposed turbines
at the Medicine Bow IGL Plant:

Good Combustion Practices (proper operation)
EM,
Oxidation Catalyst

EM is a control technology that utilizes a single catalyst for the reduction of NO,, CO, and VOCs and
does not require a reagent such as ammonia.

An oxidation catalyst is a post combustion control technology that utilizes a catalyst to oxidize VOC.

Eliminate Technically Infeasible Opti

EM; technology was eliminated as being technically infeasible as this technology has not been applied to
large-scale turbines utilizing a fuel gas mixture with syngas.

Rank Remaining Technologies

The remaining VOC control technologies for the turbines in order of control effectiveness are an
oxidation catalyst and good combustion practices.

Evaluate Remaining Technologies

MBFP selected an oxidation catalyst with an emission rate of 1.4 ppm, as being representative. of BACT
for VOC control from the turbines. Since MBFP has selected the top control option for VOC, no further
evaluation was conducted for good combustion practices.

Select VOC BACT (Conclusion)

The Division considers an oxidation catalyst with emission limits of 1.4 ppm, é_t 15% O, and 1.5 Ib/hr as
representing BACT for VOC for the turbines.
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o Auxiliary Boiler and Process Heaters

Control Options

MBFP identified the following technologies for the control of VOC emissions from the proposed
auxiliary boiler and process heaters (Catalyst Regenerator, Reactivation Heater, and HGT Reactor Charge
Heater) at the Medicine Bow IGL Plant:

Good Combustion Practices
EMy
Oxidation Catalyst

EM, is a control technology that utilizes a single catalyst for the reduction of NO,, CO, and VOCs and
does not require a reagent such as ammonia.

An oxidation catalyst is a post combustion control technology that utilizes a catalyst to oxidize VOC.
Eliminate Technicall ible Opti

An oxidation catalyst was eliminated as technically infeasible as this technology has not been applied to
syngas process fired heaters,

EM, was eliminated from consideration as this technology has had limited use on boilers/heaters and that
those installations have not demonstrated the ability to reduce emissions as proposed.

Rank/Evaluate/Select BACT:

Based on the removal of the infeasible options the only remaining control option is good combustion
practices. MBFP has proposed a VOC emission rate of 0.0054 Ib/MMBtu. The Division agrees that a
VOC emission rate of 0.0054 1b/MMBtu based on good combustion practices is considered representative
of BACT for the auxiliary boiler and process heaters process heaters (Catalyst Regenerator, Reactivation
Heater, and HGT Reactor Charge Heater).

o Startup Units (Gasifier Preheaters and Black Start Generators) -

The five (5) proposed gasifier preheaters are proposed at 21 MMBtu/hr and each gasifier preheater is
expected to operate for no more than 500 hours per year (2,500 hours total for 5 preheaters). MBFP has
proposed a VOC emission rate of 0.0054 1b/MMBtu for the gasifier preheaters based on good combustion
practices. Based on the size and operation of these units, the Division considers the use of good
combustion practices with a VOC emission rate of 0.0054 1b/MMBtu as being representative of BACT.

The three (3) Black Start Generators are 2,889 horsepower in size and each generator is anticipated to
operate no more than 250 hours per year. MBFP has proposed a VOC emission rate of 0.9 g/hp-hr for
these units. Based on the limited operating hours for these units the Division considers 0.9 g/hp-hr VOC
to be representative of BACT.
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© Storage Tanks

Control Options

MBFP identified the following technologies for the control of VOC emissions from the proposed storage
tanks at the Medicine Bow IGL Plant:

Operate tanks under pressure, as closed systems

Fixed or dome roof tanks with vapor collection system routed to fuel gas system
Fixed or dome roof tanks with vapor collection system routed to control device
Extemal floating roof '
Internal floating roof

Operating the tanks under pressure is an inherently less-polluting process configuration because it
eliminates working and breathing losses associated with tanks. This option is suitable for materials that
are gases at atmospheric pressure and temperature such as propane and butane.

Fixed or dome roof tanks with a vapor collection system capture vapors emitted from the liquids stored in
a tank. These vapors are typically generated from working and breathing losses and changes in pressure
(flashing losses)., These vapors can potentially be routed to a fuel gas system or a control device such as a
flare. '

External or internal floating roof tanks operate by eliminating vapor space in a tank. The roof of the tank
floats on top of the liquid in the tank and rises and lowers with the liquid level thus not allowing a space
for flashing losses and minimizing working and breathing losses.

Eliminate Technically Infeasible Options

MBFP eliminated operating tanks under pressure for liquid storage (i.e. methanol and gasoline) at the
facility; however, pressurized bullet tanks will be utilized to store LPG generated at the facility.

Fixed or dome roof tanks with a vapor collection system routed to a fuel gas system, based on the
proposed tank sizes, was eliminated as the tanks would need to operate with a blanket system (inert gas)
to prevent an explosive atmosphere in the tanks. In addition, the inert gas collected with the combustible
vapors would not be compatible with any of the proposed fuel gas or process streams at the facility.

Rank Remaining Technologies

The remaining VOC control technologies for the storage tanks in order of control effectiveness are as
follows: internal floating roof tanks, fixed or dome roof tanks with vapor collection routed to a control
device, and external floating roof tanks.

Evaluate Remaining Technologies

MBFP has proposed IFR tanks as BACT for the gasoline product, methanol, heavy gasoline, and slop
product tanks. Tanks that will contain liquids that are considered insignificant in emissions are proposed
to be fixed roof tanks. The following table shows the proposed tanks at the facility:
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Table IX
Medicine Bow IGL Plant
Storage Tanks
Tank Name No. of Tanks Cap?;;tﬁoii;rmk Roof Type
Methanol Tanks 2 6,341,984 IFR
Gasoline Product Tanks 8 6,341,984 IFR
Heavy Gasoline Tank 1 4,763,841 TFR
Qff-Spec Gasoline Tank 1 5,000 IFR
Qff-Spec Methanol Tank 1 5,000 IFR
Slop Tank 1 7,000 IFR
Gray Water Tank 1 TBD FR
Slurry Additive Tank 1 TBD FR
Mill Discharge Tank 1 TBD FR
Slurry Tank 1 TBD FR
Injector Coolant Tank 1 TBD FR
Settler 1 TBD FR
Filter Feed Tank 1 TBD - FR
Filtrate Tank 1 TBD FR
Glycol Storage Tank 1 TBD " FR
Sulfur Storage 2 TBD - FR
pressurized

LPG TBD TBD . tanks

. Note: IFR = Internal Floating Roof, FR = Fixed Roof, TBD = To Be Determined

MBFP considered fixed or dome roof tanks with vapor collection routed to a control device for the
gasoline product, methanol, heavy gasoline, and slop product tanks to be a lower option because the
installation of a control device will increase NO, and CO emissions.

Select V CT (Conclusion

The Division considers the use of IFR taoks for the gasoline product, methanol, heavy gasoline, and slop
product tanks to be representative of BACT. In addition, the Division considers the use of fixed roof
tanks for liquids that are insignificant in emissions, and pressurized tanks for LPG storage to be

representative of BACT.
o Fugitive Emissions

MBFP has proposed to operate a Leak Detection and Repair (LDAR) program to minimize fugitive
emjssions at the plant. The LDAR program is based on a leak detection level of 500 ppm for valves and
connectors and a leak detection level of 2000 ppm for pumps. These levels are based on the requirements
of Subpart VVa of 40 CFR part 60 which this facility is subject to. This program will be designed to
inspect for leaks from piping components and equipment, and components found to be leaking in excess
of stated thresholds are repaired. The Division considers the implementation of an LDAR program to be
representative of BACT for fugitive emissions.
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* Particulate Emissions (Assumed to be PM,,)

0 Turbines

Control Options

MBFP identified the following technologies for the control of particulate emissions from the proposed
turbines at the Medicine Bow IGL Plant:

Fuels with Low Potential Particulate Emissions (gaseous fuels)
Good Combustion Practices (proper operation)

Electrostatic Precipitation

Baghouse

Electrostatic precipitation (ESP) is a post-combustion particulate control fechnology that removes
particulates from gas using an induced electrostatic charge.

Baghouses are a post-combustion particulate control technology that utilizes a ﬁne mesh filter to remove
particulates from gases.

Elimvinate Technically Infeasible Options

MBFP eliminated an ESP and baghouse as viable control options for particulate emissions from the
turbines. This is due to the fact that particulate emissions from the turbines are estimated at 0.003 grains
per dry standard cubic foot (gr/dscf), and the ESP and baghouse are not able to prov1de any further
reduction.

Rank/Evaluate/Select BACT

With the elimination of the ESP and baghouse the only remaining control options are good combustion
practices and fuels with low potential for particulate emissions. Fuel gases for the turbines are considered
to have a low potential for particulate emissions. Therefore, the Division considers good combustion
practices and fuels with low potential for particulate emissions as being representative of BACT.

0 Auxiliary Boiler and Process Heaters
MBFP identified the same particulate control technologies for the auxiliary boiler and process heaters as
was identified for the turbines. Based on the relatively small amount of particulate emissions estimated

for these gas fired sources MBFP considered an ESP and baghouse to be unreasonable. The Division
agrees with MBFP and considers good combustion practices to be representative of BACT for these units.

DEQ 000526



Medicine Bow Fuel & Power, LLC ~ IGL Facility
AP-5873 Application Analysis
Page 22

o Coal Storage and Material Handling

MBFP has proposed to utilize atomizer/fogger systems and/or passive enclosure control systems (PECS)
at coal transfer points at the Medicine Bow IGL Plant. The Division considers PECS and atomizer/fogger
systems to be as efficient as traditional baghouse control devices, and is satisfied that the systems can
operate as effective control devices on a continuous basis, The Division considers monitoring and proper
maintenance of the PECS and atomizer/fogger systems to be critical to their control effectiveness!

The PECS and atomizer/fogger systems are to be operated and maintained so that the system enclosures
exhibit no visible emissions. As a condition of this permit, the Division will establish a no visible
emissions limit on the PECS and atomizer/fogger systems as determined by Method 22 of 40 CFR part
60, Appendix A. MBFP is to conduct daily inspections of each of the PECS and atomizer/fogger systems
to determine the presence of visible emissions. Records of the daily observations are to be recorded, and
if any emissions are noted, immediate corrective action is to be taken. Initial performance tests are to be
conducted on the PECS and atomizer/fogger systems that will be utilized to control particulate emissions.
Performance testing using Method 22 of 40 CFR part 60, Appendix A shall be conducted on the enclosure
housing to determine that there are no visible fugitive particulate emissions. Performance tests shall be at
least 30 minutes in duration, with observations taken from each side of the enclosure.

MBFP has proposed to use in-pit stacker tubes for storage of coal delivered from the underground mine.
Before coming to this conclusion MBFP examined the following options for coal storage:

Stacking tubes located at grade
Stacking tubes located in-pit (below-grade)
Covered slot storage

Stacking tubes are essentiélly large upright cylinders with staggered ports along the length of the tube. As
coal is fed to the tube a stockpile is created around the tube. The base-of the stacking tube typically
consists of an area to reclaim the coal put in the pile.

Covered slot storage consists of an enclosed barn like structure where coal is stockpiled. Like stacking
tubes the base of the slot storage contains a reclaim area for the coal.

Before evaluation of the options, MBFP assessed the degree of wind shelter provided by the East Portal
pit based on a similar study conducted at the Bridger Coal Mine. At the Bridger Coal Ming¢ a wind
monitor was placed in pit and a second was placed at the top of the highwall. Wind speeds from these
* monitors were compared to estimate the degree of shelter afforded by the pit. Based on a comparison of
the wind data from Seminoe II (near Hanna) and how the pit will be construct at the East Portal it was
determined that there would only be a 25% reduction in wind speeds in pit (below-grade). ‘

The following table shows the costs to control particulate emissions from ‘the three (3) options for
underground mine coal storage:
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Table X
Underground Mine Coal Storage
Control Technology Cost Emissions | Incremental Cost
Covered Slot Storage | $157,200,000 | 0.0 tpy $54,119
Stacker Tubes In-Pit | $84,700,000 | 60.2 tpy $6,902
Stacker Tubes at Grade | 382,200,000 | 78.3 tpy -

Based on the above cost, MBFP selected placing stacker tubes in-pit as representing BACT. The
Division agrees with MBFP that that stacker tubes in-pit are considered representative of BACT.

For the 300,000 ton dead storage coal pile, which will be located between the active coal storage pile and
IGL Plant, MBFP proposes to use a stacker tube and to use a sealant on the pile once it has reached its
capacity. The Division considers the use of sealant on the 300,000 ton dead storage pile as representing
BACT for this type of operation. '

Coal sent to the plant from the storage piles is sent to enclosed storage bins priof to final coal preparation

at the IGL Plant. The storage bins at the plant will contain enough coal for approximately 8 hours of
plant operation. The Division considers enclosed coal storage at the IGL plant to represent BACT.

CHAPTER 6, SECTION 2 - BEST AVAILABLE CONTROL TECHNOLOGY (BACT):

Per the requirements of Chapter 6, Section 2 of the WAQSR, all facilities must demonstrate the use of
BACT. Therefore, MBFP conducted a BACT analysis for the control of pollutants not addressed in the
PSD BACT analyses in accordance with state requirements.

* SO; Emissions
o Turbines
Co ti

MBFP identified the following technologies for the control of SO, emissions from the proposed turbines
at the Medicine Bow IGL Plant:

Chemical Absorption Acid Gas Removal (pre-combustion control)
Physical Absorption Acid Gas Removal (pre-combustion control)
Flue Gas Desulfurization

Chemical absorption methods are amine-based systems that utilize solvents, such as
methyl-diethanolamine (MDEA) to bond with H,S in the tail gas.

Physical absorption methods employ a solvent to remove sulfur from gas stréams, such as mixtures of
dimethy! ethers of polyethylene glycol or methanol. These systems operate by absorbing H,S under
physical pressure into the solvent.

Flue gas desulfurization is a post-combustion SO, control technology that reacts an atkaline compound
with SO, in the exhaust gas.
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Eliminate Technically Infeasible Options

Based on the design of the Medicine Bow IGL Plant chemical absorption was eliminated as technically
infeasible as these systems would not remove enough sulfur for the methanol synthesis process. Syngas,
which fuels the turbines, is used in the methanol synthesis process and in order for the methanol synthesis
process to function properly the sulfur content in the gas must be less than 0.1 ppm sulfur.

Flue gas desulfurization (FGD) was eliminated from consideration as FGD systems have not been applied
to gas fired turbines and the concentration of SO, in the flue gas stream in comparison to emission units
which have required FGD for SO, control such as coal fired boilers is Jow.

Rank/Evaluate/Select BACT

Medicine Bow Fuel & Power, LLC has proposed physical absorption (SELEXOLQ) as BACT for SO,
¢ontrol for the turbines. The SELEXOL® unit which treats the syngas for methanol synthesis essentially
produces a low sulfur fuel for the turbines. The Division considers the use of physical absorption as
being representative of BACT for SO, emissions from the turbines,

© Sulfur Recovery Unit (SRU)

Conirol Options

MBFP identified the following technologies for the control of SO, emissions from the SRU at the
Medicine Bow IGL Plant:

LP Flare

Thermal Oxidizer (Tail Gas Incinerator)
Re-routing Tail Gas back to SELEXOL® unit

Eliminate Technically Infeasible Options

No control options identified are considered technically infeasible.

Rank/Evaluate/Select BACT

' Medicine Bow Fuel & Power, LLC has proposed to route tail gas from the SRU back to the SELEXOL®
unit. This is considered the highest control option; therefore, further evaluation of the other options is not
necessary. The Division considers routmg tail gas from the SRU back to the bELEXOL unit as being
representative of BACT for SO, emissions from the SRU.
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« Mercury (Hg) Emissions

MBFP has proposed to install two mercury guard beds (activated carbon) at the IGL Plant. These
mercury guard beds are estimated to remove mercury by 99 percent. The cost to control mercury at the
IGL Plant is estlmated at $235,164/ton of mercury removed. MBFP has proposed a mercury emission
rate of 0.02 pg/Nm which equates to mercury emissions of 4.33x10™ tpy (0.087 1b/yr) per turbine. Total
mercury emissions from the turbines are 0.00013 tpy. For comparison, the coal fired Basin Electric Dry
Fork Station mercury emissions were estimated at 0.16 tpy. The Division considers the installation of
mercury guard beds to be representative of BACT for mercury control at this facility. -

STARTUP AND SHUTDOWN OPERATIONS:

» Combustion Turbines

The combustion turbines are expected to comply with BACT limits during all times including startup and
shutdown based on the averaging periods for each pollutant emitted.

» Boiler and Process Heaters

The boiler and process heaters are expected to comply with BACT limits during all times including
startup and shutdown for each pollutant emitted.

* Engines

All engines are expected to comply with BACT limits during all times mcludmg startup and shutdown for
each pollutant emitted.

* HP/LP Flares

During initial startup operations and subsequent warm-start operations, syngas will be flared until
downstream units are capable of accommodating the gas. Syngas from the gasifiers will be sent to the HP
Flare until safety checks are complete. Once these checks are completed syngas will be diverted to
downstream units (syngas conditioning and acid gas removal), as appropriate.

Clean syngas from the syngas conditioning and acid gas removal area will be sent to the LP Flare until the
syngas reaches a specification of less than 0.5 ppmv. Acid gas from the SELEXOL?® unit will be sent to
the LP Flare until the acid gas reaches approximately 40% H,;S content. Once the appropriate H,S
content is reached the acid gas will be sent to the SRU for treatment.

« CO, vent stack

During initial startup operations and subsequent warm start operations, off-specification CO, will be
vented to the atmosphere. CO, vent gas will contain CO and VOCs (primarily COS). This gas will be
vented until there is a sufficient flow rate (25% of design flow rate or approx1mate1y 49 MMscfd of gas)
to operate the CO, recovery compressors.
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The Division has reviewed the Startup/Shutdown Emission Minimization Plan for the Medicine Bow IGL
Plant and is satisfied that Medicine Bow Fuel & Power, LLC is taking the necessary steps to minimize
emissions during these periods. The Division will allow this plan to be miodified as necessary but
revisions to the plan shall be provided to the Division with justifications for any revisions to the plan.

CHAPTER 6, SECTION 3 - MAJOR SOURCE APPLICABILITY:

The Division considers the Medicine Bow IGL Plant and Saddleback Hills Mine to be one facility.
Therefore, the emissions from both facilities were considered together in determining major source
applicability. Together the Medicine Bow IGL Plant and Saddleback Hills Mine are a “major source” as
emissions of a criteria pollutant are greater than 100 tons per year, and HAP emissions are greater than 10
tpy of any individual HAP and 25 tpy of any combination of HAPs. ' Therefore, Medicine Bow Fuel &
Power will need to obtain an Operating Permit in accordance with Chapter 6, Section 3 of the Wyoming
Air Quality Standards and Regulations.

NEW SOURCE PERFORMANCE STANDARDS (NSPS):

The auxiliary boiler at the Medicine Bow IGL Plant will be subject to the requirements of 40 CFR part
60, Subpart Dc — Standards of Performance for Small Industrial-Commercial-Institutional Steam
Generating Units. There are no limits under Subpart Dc for the auxiliary boiler as this unit is gas fired.

The combustion turbines at the Medicine Bow IGL Plant are subject to the requirements of 40 CFR part
60, Subpart KKKK — Standards of Performance for Stationary Combustion Turbines. This subpart limits
NO, emissions from the turbines firing fuels other than natural gas between 50 MMBtu/hr and 850
MMBtu/hr to 74 ppm at 15 percent O, or 3.6 1b/MWhr (of useful output). In addition to the NOy limits,
Subpart KKKK also specifies a SO; emission limit for new turbines that are located in continental areas
of 0.9 Ib/MW-hr gross energy output. In accordance with Subpart KKKK, Medicine Bow Fuel & Power,
LLC may comply with the standard directly, or accept a limit of 0.060 b SO,/MMBtu on the sulfur
content of the fuel.

The methano! tanks, gasoline product tanks, and heavy gasoline tank are subject to the requirements of 40
CFR part 60, Subpart Kb — Standards of Performance for Volatile Organic Liquid Storage Vessels. This
subpart requires the tanks to meet certain design criteria or control requirements based on tank size and
vapor pressure.

The coal preparation facilities at the Saddleback Hills Mine and Medicine Bow IGL Plant are subject to
the requirements of 40 CFR part 60, Subpart Y — Standards of Performance for Coal Preparation Plants.
Subpart Y limits the opacity from any coal processing and conveying equipment, including coal crushers
and breakers, coal storage systems, and coal transfer and loading systems to less than twenty percent
(20%). It should be noted that EPA has proposed amendments to Subpart Y. Under the proposed
revisions, sources constructed after April 28, 2008 would be limited to less than five (5) percent opacity.

The Firewater pump engine is subject to the requirements of 40 CFR part 60, Subpart I — Standards of

Performance for Stationary Compression Ignition Internal Combustion Engines. A section of this
subpart sets limits for NMHC+NO,, CO, and PM from fire pump engines,
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The Black Start Generators are subject to the requirements of 40 CFR part 60, Subpart JJJJ — Standards of
Performance for Stationary Spark Ignition Internal Combustion Engines. This subpart limits NO,, CO,
and VOC emissions from the engines and limits operating hours for emergency stationary internal
combustion engines.

The Medicine Bow IGL Plant is subject to the requirements of 40 CFR part 60, Subpart VVa — Standards
of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry
as the facility produces methanol. This subpart establishes monitoring and repair standards for equipment
leaks.

CHAPTER 6, SECTION 5 - PERMIT REQUIREMENTS FOR CONSTRUCTION AND
MODIFICATION OF NESHAP SOURCES:

Chapter 6, Section 5(a)(iii) contains specific application requirements for construction or modification of
sources subject to a NESHAP standard. MBFP has submitted their application in accordance with these
requirements and has specifically addressed all items under Chapter 6, Section 5(a)(iii)(A)(II) within the
application. They have identified that the proposed auxiliary boiler and process heaters will be subject to
Chapter 5, Section 3, Subpart DDDDD, engines will be subject to 40 CFR part 63, Subpart ZZZZ, and the
turbines will be subject to 40 CFR part 63, Subpart YYYY.

NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAP):

The boiler and heaters at the Medicine Bow IGL Plant are subject to Chapter 5, Section 3, Subpart
DDDDD - National Emission Standards for Hazardous Air Pollutants for Industrial, Commercial, and
Institutional Boiler and Process Heaters. This subpart limits CO emissions to 400 ppm by volume on a
dry basis corrected to 3% O, for units less than 100 MMBtu/hr. This subpart would apply to the auxiliary
boiler (AB), catalyst regenerator (B-1), reactivation heater (B-2), HGT reactor charge heater (B-3), and
the gasifier preheaters (GP-1, GP-2, GP-3, GP-4, and GP-5). A conversion of 400 ppm, CO to [b/MMBtu
equates a value of 0.29 Ib/MMBtu CO. The BACT limit of 0.08 1b/MMBtu CO for these units will
demonstration compliance with this regulation.

The Black Start Generators at the Medicine Bow IGL Plant are subject to the requirements of 40 CFR part
63, Subpart ZZZZ — National Emission Standards for Hazardous Air Pollutants from Stationary
Reciprocating Internal Combustion Engines. However, the engines are not required to comply with the
emission limitation or operating limitations of this subpart as the engines meet the definition of an
emergency stationary RICE.

The combustion turbines at the Medicine Bow IGL Plant are subject to the requirements of 40 CFR part
63, Subpart YYYY ~ National Emission Standards for Hazardous Air Pollutants from Stationary
Combustion Turbines. Currently, the emissions and operating limitations for new turbines in the lean
premix gas fired and diffusion flame gas fired turbine subcategories has been stayed by the EPA of which
the proposed turbines fall into.

The Medicine Bow IGL Plant is subject to the requirements of 40 CFR part 63, Subpart H — National
Emission Standards for Organic Hazavdous Air Pollutants for Equipment Leaks, as the facility processes
methanol,
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The Medicine Bow IGL Plant is subject to the requirements of 40 CFR part 63, Subpart EEEE — National
Emission Standards for Hazardous Air Pollutants: Organic Liquids Distribution, as the facility processes
methanol.

PROJECTED IMPACT ON EXISTING AMBIENT AIR QUALITY:

Model Selection

The EPA-preferred dispersion model for near-field analyses (within 50 kilometers) is one developed by a
working group called the AMS/EPA Regulatory Model Improvement Committee (AERMIC). The
product of this workgroup’s efforts, the AERMIC Model (AERMOD) was chosen by the EPA to replace
ISC as the preferred near-field model, as described in the EPA’s Guideline on Air Quality Models
(GAQM, Appendix W of 40 CFR Part 51). '

Several components of AERMOD represent improvements over those contained within the ISC model,
including the advanced treatment of turbulence and dispersion in the planetary boundary layer, plume
interaction with terrain, and building downwash. The AERMOD modeling. system consists of two
preprocessors and a dispersion model. The two preprocessors are: 1) the AERMET meteorological
preprocessor, and 2) the AERMARP terrain and receptor grid preprocessor.

The applicant used version 07026 of AERMOD to evaluate potential concentrations for comparison to the
Wyoming Ambient Air Quality Standards (WAAQS), National Ambient Air Quality Standards
(NAAQS), and PSD increments. The Division reviewed the applicant’s model runs to verify proper
model setup. Modeling results reported here were obtained from the Division’s verification model runs.’
All model runs used the recommended regulatory default options for AERMOD:

No exponential decay

Elevated terrain effects

Stack-tip downwash

Calms processing

Missing meteorological data processing

Meteorological Data

To determine the most suitable source of meteorological data to drive AERMOD, the applicant examined
data from three possible sites, as listed below:

Elmo, Wyoming — located approximately 24 kilometers (km) northwest of the proposed plant
Rawlins, Wyoming Municipal Airport — A National Weather Service (NWS) station located
approximately 70 km west of the proposed plant site

e Laramie, Wyoming Regional Airport — A NWS station located approximately 73 km southeast of
the proposed plant site .
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Given the proximity of the Elmo site, it was chosen as the most representative of the proposed project
site. According to the applicant, Inter-Mountain Labs operated the Elmo station in accordance with the
EPA guidance document Meteorological Monitoring Guidance for Regulatory Modeling Applications
(EPA-454/R-99-005), performed semi-annual quality assurance audits on the station, and conducted
quality control procedures on the data. Data input to AERMET from the Elmo station included 2-meter
(m) temperature and 10-m wind speed and wind direction. Quarterly data recovery for the years 2000
through 2005 was greater than 90% for each year with the exception of 2002, and therefore data from the
five-year period 2000-2001 and 2003-2005 was processed for use with AERMOD.

Because no solar radiation or temperature difference data were available from Elmo, cloud-cover data
from the nearest NWS stations were input to AERMET. The preferred site was the NWS station at the
Rawlins Municipal Airport, which was used for the years 2001 and 2004-2005. For the years 2000 and
2003, cloud-cover data recovery from Rawlins was not adequate, and data from Laramie was used as a
substitute. The cloud-cover data are used by AERMET in combination with measured parameters to
determine heat fluxes and atmospheric stability.

Upper-air data to combine with the surface data were taken from the nearest station that collects upper-air
data, the NWS station at the Regional Airport at Riverton, Wyoming,

The applicant processed the data with the latest version (06431) of AERMET. Seasonal values for
albedo, Bowen ratio, and surface roughness length that are typical for “desert shrubland” and “grassland®,
as listed in Tables 4-1, 4-2b, and 4-3 in the AERMET User’s Guide, were averaged and input for Stage 3
processing within AERMET. These surface characteristics were applied for all wind direction sectors
because of the uniformity, of the land use in the vicinity of the meteorological measurement sites.

A wind rose for the 2005 data from Elmo is presented as Figure 2,
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}
WYOMING AMBIENT AIR QUALITY STANDARDS (WAAQS) ANALYSIS

Particulate Matter (PM;,

Impacts of particulate matter (PM;,) from operation of the IGL Plant were estimated by modeling PM;,
emissions from the IGL Plant, the Saddleback Hills underground coal mine, and the Elk Mountain surface
coal mine. No significant sources of PM,, outside of the IGL Plant are located within the modeling

domain.

As described earlier, the impact analysis was conducted to reflect the plant configuration in year four of
development, during which normal IGL plant operations will have begun and all coal produced at the
underground Saddleback Hills Mine will be brought out from the mine’s East Portal (Source ID
MineA_EP). Emissions from the two nearby coal mines were taken from the application associated with
the permit (CT-4136) that was granted for the combined (Saddleback + Elk Mountain) mining operation,
the Carbon Basin Mines.

The haul road emissions from hauling coal from the Elk Mountain Mine (110.5 tpy), were taken from the
application for CT-4136, and distributed across 112 volume sources that follow the path of the haul road
toward Highway 72 (see Figure 6 below).

The locations of the area sources that were used to represent the coal mining operations are shown in the
following figure. Emissions from those area sources are shown in the following tables.

Current Division policy does not endorse modeling as a viable tool in predicting short-term (24-hour)
ambient impacts from fugitive particulate emissions. This is because the current techniques for
estimating short-term fugitive emissions and the recommended EPA dispersion models have not proven
to be reliable for evaluating short-term impacts. Therefore, dispersion modeling was used to determine
short-term (24-hour) impacts for point sources only. Long-term (annual) average PM;, impacts were
determined using all source types.

Compliance with the 24-hour air quality standards for PM,, is based on the second-highest predicted
impact at each receptor, and therefore the overall highest second-high (HSH) predicted impact (plus
background) was compared to the 24-hour NAAQS/WAAQS. The HSH predicted 24-hour impact
(without background) was compared to the 24-hour PSD increment.

All sources at the proposed IGL Plant and adjacent coal mines were considered to be mcrement-
consuming sources for purposes of determining compliance with the PSD increments.
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PROPOSED PERMIT CONDITIONS:

The Division proposes to issue an air quality permit to Medicine Bow Fuel & Power, LLC for the
construction of the Medicine Bow IGL Plant with the following conditions:

1.

That authorized representatives of the Division of Air Quality be given permission to enter and
inspect any property, premise or place on or at which an air pollution source is located or is being
constructed or installed for the purpose of investigating actual or potential sources of air pollution
and for determining compliance or non-compliance with any rules, standards, permits or orders.

That all substantive commitments and descriptions set forth in the application for this permit,
unless superseded by a specific condition of this permit, are incorporated herein by this reference
and are enforceable as conditions of this permit.

That Medicine Bow Fuel & Power, LLC shall obtain an operating permit in accordance with
Chapter 6, Section 3 of the WAQSR. ‘

That all notifications, reports and correspondences associated with this permit shall be submitted
to the Stationary Source Compliance Program Manager, Air Quality Division, 122 West 25®
Street, Cheyenne, WY 82002 and a copy shall be submitted to the District Engineer, Air Quality
Division, 152 North Durbin Street, Suite 100, Casper, WY 82601. :

That written notification of the anticipated date of initial startup, in accordance with Chapter 6,
Section 2(i) of the WAQSR, is required not more than 60 days or less than 30 days prior to such
date, Notification of the actual date of startup is required 15 days after startup.

That the date of commencement of construction shall be reported to the Administrator within 30
days of commencement. In accordance with Chapter 6, Section 2(h) of the WAQSR, approval to
construct or modify shall become invalid if construction is not commenced within 24 months
after receipt of such approval or if construction is discontinued for a period of 24 months or more.
The Administrator may extend the period based on satisfactory justification of the requested
extension.

That performance tests be conducted, in accordance with Chapter 6, Section 2(j) of the WAQSR,
within 30 days of achieving a maximum design rate but not later than 90 days following initial
start-up, and a written report of the results be submitted. The operator shall provide 15 days prior
notice of the test date. If a maximum design rate is not achieved within 90 days of start-up, the
Administrator may require testing be done at the rate achieved and again when a maximum rate is
achieved.

That Medicine Bow Fuel & Power, 1.LC shall retain, at the Medicine Bow IGL Plant, records of
the daily inspections, monthly observations, preventative maintenance records, Method 22
observations, and support information as required by this permit for a period of at least five (5)
years from the date such records are generated and the records shall be made available to the

Division upon request.
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Medicine Bow IGL Plant

9. Initial performance testing, as required by Condition 7 of this permit shall be conducted on the
following sources:

i

iii.

Combustion Turbines (CT-1, CT-2, and CT-3):

NO, Emissions:

missi
SO, Emissions:

VOC Emissions:

PM/PM, ¢ Emissions:

acity:

Mercury Emissions:

Augxiliary Boiler (AB):

NO, Emissions:

CO Emissions:

Testing is to be performed on a 30-day rolling average using a
certified CEM and the requirements of Subpart KKKK, 40 CFR
part 60.

Testing is to be performed on a 30-day rolling average using a
certified CEM.

Compliance tests shall consist of three (3) 1-hour tests following
EPA Reference Methods 1-4 and 6.

* Compliance tests shall consist of three (3) 1-hour tests following

EPA Reference Methods 1-4 and 25.

Compliance tests shall consist of three (3) 1-hour tests following
EPA Reference Methods 1-4 and 5.

Opacity testing shall consist of three (3) 6-minute averages of the
opacity as determined by Method 9 of 40 CFR part 60, Appendix
A,

Compliance test shall consist of three (3) 1-hour tests following
EPA Reference Methods 1-4 and 29 or an equivalent EPA
reference method upon Division approval.

Compliance tests shall consist of three (3) 1-hour tests following
EPA Reference Methods 1-4 and 7E.

Compliance tests shall consist of three (3) 1-hour tests following
EPA Reference Methods 1-4 and 10.

Catalyst Regenerator (B-1), Reactivation Heater (B-2), HGT Reactor Charge Heater

(B-3):

NO, Emissions:

CO Emissions:

Compliance tests shall consist of three-(3) 1-hour tests following
EPA Referencs Methods 1-4 and 7E.

Compliance tests shall consist of three (3) 1-hour tests following
EPA Reference Methods 1-4 and 10.
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10.

11.

iv:

vi.

Gasifier Preheaters (GP-1, GP-2, GP-3, GP-4, and GP-5):

NOy and CO Emissions: Compliance testing for the first gasifier preheater tested shall
consist of three (3) l-hour tests following EPA Reference -
Methods 14, 7E and 10. Testing of subsequent gasifier
preheaters shall consist of one (1) twenty-one (21) minute test
following EPA Reference Methods 3, 7E, 10, and 19.

Black Start Generators (Gen-1, Gen-2, and Gen-3):

NO,, CO and VOC Emissions: Black Start Generators shall be tested in accordance with
the requirements of Subpart JJJJ, 40 CFR part 60.

Fire Water Pump Engine (FW-Pump):

NO, and CQ Emissions: The Fire Water Pump Engine shall be tested in accordance with
the requirements of Subpart IIII, 40 CFR part 60.

A test protocol shall be submitted for review and approval prior to testing. Notification of the test
date shall be provided to the Division fifteen (15) days prior to testing. Results shall be submitted
to this Division within 45 days of completion.

Emissions from the turbines (CT-1, CT-2, and CT-3) shall be limited to the following, and shall

apply at all times:
Pollutant 1b/hr _tpy
4 ppm, @ 15% O, 11.6
NO, (30-day rolling) | (30-day rolling) | 00
6 ppmy @ 15% O; 10.6
Cco (30-day rolling) | (30-day rolling) | %62
o = 25 108
VOC | 14 ppma @ 15% O, 15 6.6
PM/PMig -
(Filterable) - 10.0 438
3 4.33x10”
He 0.02 pg/Nm - (0.087 Iblyr

That the opacity from the combustion turbines (CT-1, CT-2, and CT-3) shall be limited to 20
percent opacity as determined by Method 9 of 40 CFR part 60, Appendix A.
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12,

Medicine Bow Fuel & Power, LLC shall use the following in-stack continuous emission
monitoring (CEM) equipment on the combustion turbines (CT-1, CT-2, and CT-3) to demonstrate
continuous compliance with the emission limits set forth in this permit:

i.

il

iil,

Medicine Bow Fuel & Power, LLC shall install, calibrate, operate, and maintain a
monitoring system, and record the output, for measuring NO, emissions discharged to the
atmosphere in ppm, and Ib/hr. The NO, monitoring system shal_l consist of the following:

a.

A continuous emission NO, monitor located in the combustion turbine exhaust
stack. .

A continuous flow monitoring system for measuring the flow of exhaust gases
discharged into the atmosphere.

An in-stack oxygen or carbon dioxide monitor for measuring oxygen or carbon
dioxide content of the flue gas at the location NO, emissions are monitored.

Medicine Bow Fuel & Power, LLC shall install, calibrate, operate, and maintain a
monitoring system, and record the output, for measuring CO emissions discharged to the
atmosphere in ppm, and Ib/hr. The CO monitoring system shall consist of the following:

a.

A continuous emission CO monitor located in the combustion turbine exhaust
stack.

A continuous flow monitoring system for measuring the flow of exhaust gases
discharged into the atmosphere.

An in-stack oxygen or carbon dioxide monitor for measuring oxygen or carbon
dioxide content of the flue gas at the location CO emissions are monitored.

Each continuous monitor system listed in this condition shall comply with the following:

a.

40 CFR part 60 Subpart KKKK — Standards of Performance for Stationary
Combustion Turbines.

Monitoring requirements of Chapter 5, Section 2(j) of the WAQSR including the
following:

1. 40 CFR part 60, Appendix B, Performance Specification 2 for NO,,
Performance Specification 4 for CO, and Performance Specification 3 for
0, and CO,. The monitoring systems must demonstrate linearity in
accordance with Division requirements and be certified in both
concentration (ppm,) and units of the standard (Ib/hr). ’

2. Quality Assurance requirements of Appendix F, 40 CFR part 60.
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3. Medicine Bow Fuel & Power, LLC shall develop and submit for the
Division’s approval a Quality Assurance plan for the monitoring systems
listed in this condition within 90 days of initial start-up.
13. Following the initial performance tests, as required by Condition 7 of this permit, compliance

with the limits set forth in this permit shall be determined with data from the continuous
monitoring systems required by Condition 12 of this permit as follows:

i. Exceedance of the limits shall be defined as follows:

a. Any 30-day rolling average calculated using valid data (output concentration and
average hourly volumetric flowrate) from the CEM equipment required in
Condition 12 which exceeds the ppm, or lb/hr limits established for NO, and CO
in this permit. Valid data shall meet the requirements of WAQSR, Chapter 5,
Section 2(j). The 30-day average emission rate shall be calculated at the end of
each operating day as the arithmetic average of hourly emissions with valid data
during the previous 30-day period.

il Medicine Bow Fuel & Power, LLC shall comply with all reporting and record keeping
requirements as specified in Chapter 5, Section 2(g). Excess NO, and CO emissions shall
be reported in units of ppm, and Ib/hr.

14. Emissions from the auxiliary boiler and heaters shall be limited to the following, and shall apply

at all times:
D Source NO, Co__
Ib6/MMBtu | Ib/hr | tpy | Ib/MMBtu | Ib/hr | tpy
AB Auxiliary Boiler ~0.05 3.2 | 14.2 0.08 54 |23.8
B-1 Catalyst Regenerator 0.05 1.1 | 46 0.08 1.8 | 7.8
B-2 Reactivation Heater 0.05 0.6 | 2.7 0.08 1.0 | 4.5
B-3 HGT Reactor Charge Heater 0.05 0.1 | 0.5 0.08 02 ] 0.8
GP-1 — GP-5 | Gasifier Preheaters 0.05 1.0 | 0.3 0.08 1.7 | 0.4

[5a.  That annually, or as otherwise specified by the Administrator, the Auxiliary Boiler (AB), Catalyst
Regenerator (B-1), Reactivation Heater (B-2), and HGT Reactor Charge Heater (B-3) shall be
tested to verify compliance with the NO, and CO limits set forth in this permit. The first annual
test is required the following calendar year after completion of the initial performance test.
Testing for NO, and CO shall be conducted following EPA reference Methods. Notification of
the test date shall be provided to the Division fifteen (15) days prior to testing. Results of the
tests shall be submitted to the Division within 45 days of completing the tests.
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15b.  The Air Quality Division shall be notified within 24 hours of any emission unit where the
testing/monitoring required by 15(a) of this condition shows operation outside the permitted
emission limits. By no later than 7 calendar days of such testing/monitoring event, the owner or
operator shall repair and retest/monitor the affected emission unit to demonstrate that the
emission unit has been returned to operation within the permitted emission limits. Compliance
with this permit condition regarding repair and retesting/monitoring shall not be deemed to limit
the authority of the Air Quality Division to cite the owner or operator for an exceedance of the
permitted emission limits for any testing/monitoring required by 15(a) of this condition which
shows noncompliance.

16. That emissions from the Black Start Generators shall be limited to the following:

D Source NO, CO voC
g/bp-hr | Ib/r | tpy | g/hp-hr | Ib/hr | tpy | g/hp-hr | Ib/hr | tpy
Gen-1-Gen-3 | Black Start Generators 1.0 64 |08 2.4 155 | 1.9 0.9 57 |07

17. That emissions from the Fire Water Pump Engine shall be limited to the following:

ID Source NO, €0
g/hp-hr | W/hr | tpy | g/hp-hr | Ib/hr | tpy
FW-Pump | Fire Water Pump Engine | 4.75 6.0 ] 1.5 0.3 04 (0.1

18. That each Black Start Generator shall be limited to 250 hours of operation per year, and the Fire
Water Pump shall be limited to 500 hours of operation per year. Medicine Bow Fuel & Power
shall install, operate and maintain a non-resettable hour meter to determine the hours of operation
of the generators. Records of the hours of operation shall be kept and maintained and made
available to the Division upon request.

19, All other sources not covered by NSPS/NESHAP regulations are subject to a 20 percent opacity
limit as determined by Method 9 of 40 CFR part 60, Appendix A.

20. During periods of startup, Medicine Bow Fuel & Power, LLC shall adhere to their procedures in
their Startup/Shutdown Emission Minimization Plan, attached as Appendix B. This plan may be
modified as deemed necessary by Medicine Bow Fuel & Power, LL.C without amending the
permit, but revisions to the plan shall be approved by the Division prior to implementation.

21. That Medicine Bow Fuel & Power, LLC shall comply with the applicable requirements of 40
CFR part 60, Subpart Dc for the auxiliary boiler.

22, That Medicine Bow Fuel & Power, LLC shall comply with the applicable requirements of 40 -
CFR part 60, Subpart Kb for the methanol, product gasoline, and heavy gasoline tanks.

23. That Medicine Bow Fuel & Power, LLC shall comply with the applicable requirements of 40
CFR part 60, Subpart Y for the coal preparation facilities.

24. That Medicine Bow Fuel & Power, LLC shall comply with the applicable requirements of 40
CFR part 60, Subpart JII for the firewater pump engine.
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25.

That Medicine Bow Fuel & Power, LLC shall comply with the applicable requirements of 40
CFR part 60, Subpart JIIJ for the black start generators.

26. That Medicine Bow Fuel & Power, LLC shall comply with the applicable requirements of 40
CFR part 60, Subpart KKKX for the combustion turbines.

27. That Medicine Bow Fuel & Power, LLC shall comply with the applicable requirements of 40
CFR part 60, Subpart VVa for the IGL Plant.

28. - That Medicine Bow Fuel & Power, LLC shall comply with the applicable requirements of
Chapter 5, Section 3, Subpart DDDDD.

29. That Medicine Bow Fuel & Power, LLC shall comply with the apphcable requirements of 40
CFR part 63, Subpart ZZZZ.

30. That Medicine Bow Fuel & Power, LLC shall comply with the apphcable requirements of 40 -
CFR part 63, Subpart H.

31 That Medicine Bow Fuel & Power, LLC shall comply with the applicable requirements of 40
"CFR part 63, Subpart EEEE.

Saddleback Hills Mine

32, That performance tests shall be conducted on the passive enclosure dust control systems (PECS)
and atomizer/fogger systems to determine compliance with Condition 29(a). Method 22 of 40
CFR, Part 60, Appendix A shall be used to determine fugitive particulate emissions. Performance
tests shall be at least 30 minutes in duration, with observations taken from each side of the
enclosure. Notification of the test date shall be provided to the Division fifteen (15) days prior to
testing. Results shall be submitted to this Division within 45 days of completion.

33. That the following requirements shall be met for all passive enciosure control systems (PECS)

and atomizer/foggers systems at the mine:

a. The PECS and atomizer/foggers systems shall be operated and maintained so the system
enclosure exhibits no visible emissions as determined by Method 22 of Appendix A, 40
CFR part 60.

b. That the atomizer/fogger systems and associated monitoring equipment shall be operated

during all times that the respective coal preparation facilities are in operation.

c. Medicine Bow Fuel & Power, LLC shail conduct, at minimum, daily visual observations
of the passive enclosure control systems (PECS) and atomizer/fogger systems to
determine the presence of visible emissions. Records shall be kept documenting whether
visual emissions are noted and the corrective action taken. These records shall be
maintained for a period of five (5) years and shall be made available to the Division upon
request.
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34.

35.

6.

37.

38.

39,

40,

d. Medicine Bow Fuel & Power, LLC shall institute a monthly preventative maintenance
plan for the atomizer/fogger systems.
That the coal preparation facilities are subject to 40 CFR part 60, Subpart Y. Subpart Y limits

opacity from any coal processing and conveying equipment, including coal crushers and breakers,
coal storage systems, and coal transfer and loading systems to less than 20 percent.

That Medicine Bow Fuel & Power, LLC shall submit a Chapter 6, Section 2 permit application,
within 60 days of the promulgation of the revisions to Subpart Y, if the revisions to Subpart Y are
inconsistent with the conditions of this permit.

The maximum coal production by calendar year at the Saddleback Hills Mine shall not exceed a
total production rate of 3.2 million tons as described in the mine plan contained in the application.
Medicine Bow Fuel & Power, LLC shall keep and maintain records of annual coal production for
the Saddleback Hills Mine.

That the dead sealed stockpile shall not exceed 300,000 tons of coal in size. Medicine Bow Fuel
& Power, LL.C shall keep and maintain records of the size of the stockpile, amount of sealant
applied to the storage pile, and dates of when the storage pile is accessed and restored.

That the underground mine stockpile shall not exceed a total size of 300,000 tons of coal.
Medicine Bow Fuel & Power, LL.C shall keep and maintain records of the size of the storage pile
and coal throughput of the pile. '

That the underground mine stockpile shall be treated with water, to the extent necessary, to
minimize fugitive emissions. Medicine Bow Fuel & Power, LLC shall keep and maintain records
of water treatment on the stockpile.

That all unpaved portions of haul roads, access roads, and work areas shall be treated with water
and/or chemical suppressants on a schedule sufficient to control fugitive dust from vehicular
traffic and wind erosion.
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Startup/Shutdown Emission Minimization Plan
Medicine Bow Fuel & Power

40 CFR §60.11(d): At all imes, including periods of startup, shutdown, and matfunction,
owners and operators shall, to the extent practicable, maintain and operate ‘any
affected facility including associated air pollufion confrol equipment in a manner
consistent with good air pollution conirol practice for minimizing emissions.
Determination of whether accepfable operating and maintenance procedures are
being used will be based on information available to the Administrator which may
include, but is not limitad to, monitoring resulls, opacity cbservations, review of
operating and maintenance procedures, and inspection of the source.

The godi of this Pian s to provide guidelines and suggestions for steps that wil minimize
air emissions during startup and shutdown periods, in accordance with Clean Alr Act
permits and regulations, including the provisions from 40 CFR 60 as cited above.

Specific startup and shutdown operating procedures for all process units In the Plant
shall Incorporate the elemeants of this Plan to the greaiest extent possible.

lated wi - eI m )k
« Commission all downsiream equipment and prepare them for operation prior to
gasifier startup.  This will include preparation of the:
1. Low Temperature Gas Cleanup (LTGC}, -
2. Sour Water Stripper,
3. Acld Gas Removal {AGR),
4. Suifur Recovery Unit (SRU) - Claus Plant,
5. COz compression, and
6. Methanol synthesis loop.
s Preparation will include completion of cammissioning activities and findl signoff,
establishment of nomal aperating [evels for fiuids, preheating of required
componenis, and start of circulating pumps as necessary.

Once a gasff' er issw‘oﬁed up csrrcln conditions must be me'r prior to Infroducing syngas
to subsequent stages. These conditions include:

+  Gasifier

o One gasifier will be started at a time. Subsequent gasifiers will not be
started until the downstream equipment is ready 1o recetve the increase
in syngas volume.

o After light off aleak check of gasifier piping and components Is required.

o A low pressure and nomal operating pressure chack are required.

o Raw syngas will be diverted to flare until after checks are complete. At
this stage pressure can be bled Info downstream piping to equdlize
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DRAFT (Rev 0) 2

Startup/Shutdown Emission Minimization Plan
Medicine Bow Fuel & Power

pressures and then the control valve can be fully opened and placed in
automatic control.

The amount of syngas sent downsiream will be determined by the startup

and status of downstream units,
Start-up fiaring will be at a reduced rate due to a planned slow ramp up

of the plant,

Leak checks are required after pressurization, but not to delay input to the

- AGR system.

This stage includes several steam generators needed to ensure the syngas
temperature is in spec for downstream components, Fallure fo cool down
the syngas can rasult In a high femperature scenario requiring fiare to -~
avold damage to downstream equipment and catalysts.

The syngas temperature must be monltored as the system heats up to
prevent a high termperature ip. Temperature sefpoints to be defined by
AGR vendor and by catalyst vendors for COS and Sour Shift catalysts,

e Sour Water Stripper )
o The sour water unit will send low pressure sour gas to the Claus plant for

¢ AGR

o
o
Q

[«]

conversion of ammonia and HsS fo Nz, H20, and $O2. Base case Is fo vent
this stream during startup untll the SRU is starfed up.

The AGR will be slowly ramped up at an estimated 10% of design syngas
flow per hour, :
Syngas temperature must be mainfained below AGR vendor

specifications.

The clean high pressure syngas must be vented to flare until the total sulfur

in the syngas comes into the specification of less than 0.5 ppmv.
Start-up flaring will be at a reduced rate due to slow ramp up of plant.

e Claus Plant
o When the acid gas reaches approxXimately 40% HaS content it can bs sent

(=]

from the AGR to the SRU. Prior to this we will assume the acid gas is

flared.
Start-up flaring will be at a reduced rate due te slow ramp up of plant.

* Mathanol Synthesls

o

No syngas can be sent to the Methanal synthesis loop unifl sulfuris In
spec. Syngas sulfur content must be less than 0.5 ppmyv prior te sending to
methanol synthesis.
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If CO2 is out of spec (>2% vol) for several hours It will result in high water
content in the methanol which Is nof acceptable.

Syngas flow rate must be at least 50% of design flow rate prior to being
sent to methanol synthesis to prevent compressor surge. This rate will be
reviewed and verified during compressor design and surge protection
design.

After the Methanol step the sffiusnts are primarily low suifur fuel gases sent
to the power black and liquid methanol sent to storage or MIG. No
further flaring events as part of startup are expected.

fing Ao S

¢ CO2 Capture
o COQ2produced from AGR will need to be vented until sufficient flow s

produced to start the compressors. This fow rate is expected to be 25% of
design flow rate assuming two compressor frains and a 50% furndown
capaclty. This will require confirmation from compressor vendor during
FEED engineering. ’

Start-Lp venting will be at a reduced rate due to slow ramp up of plant.

If during startup export of COzis not feasible then CO2 will continue to be
vented.

s Gaslifler heaters

[«]

Initially ol five heaters will be online. Heaters will be started shorlly after
the refractory Is installed to cure the refractory. After refractory cure, the
heaters will need to remain in operation to prevent moisture
accumulation; otherwise another muliiday heater dryout session will be
required prior to starfup.

Medicine Bow will attemnpt to startup as soon as possible after refractory
cure is complete to minimize heater operations. This Is the basls of the
current plan fo commission units from the end of the process to the
beginning to ensure that as soon as the gasifiers are commissioned, the
plant will be ready to startup and receive syngas. This plan Is dependent
on the construction and commissioning schedule and a situation may
develop where light off is delayed affer cure Is complete. The time of this
delay will determine if the heaters will remaln on or be shutdown.

As each gasifier is prepared for startup the heaters will be furned off and
removed. After full startup is complete, only one heater will be in
operation on the spare gasifler,

«  MTG heaters .
o These hedgters will be brought on line when the unit Is prepared o receive

methancl and be operated per design.
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« Powerblock

o The ASUs, which are the major power load for the plant, will be started
several days in advance of the gaslfier light-off to establish required
temperatures in the cold box to generate purified oxygen. Two turbines
wlth heat recovery steam turbine powaer will be required to start up both
ASUs. If the steam turbine Is not avallable, then all three gas turblnes at
reduced load will be required to starfup the ASUs. '

o During plant startup most process unlts will begin to draw power in
preparafion for gasifier light off. The main exceptions are the CO2
Compressors, Methanol Synthesis compressor, and MTG compressor units,
All three gas turbines with heat recovery steam power are required to
support the plant as it is prepared for full start-up.

» Fuglitive emissions
o Fugltive emissions will not start unfil Methanol and gasoline are synthesized
o Tank smisslons wil be at a reduced rate initially as storage tanks are fliled.

e Aux boiler R
o The boiler will be in operation during starfup. At a minimum it will be

turnad down and floated on the system if the heat recovery steam
generators are able to support plant steam requirements. If more steam is
required as defined n the FEED, then the aux boller may be operated at
fts maximum rate. After syngas is routed to methanol and the starfup
steamn loads are reduced and process steam Is avalable, the auxiiary
boller can be reduced to minimum.

+ Hare pilots
o Pilots will be lit as part of preparation for gasifier light off.
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