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SECTION ONE Introduction 

1.1 GENERAL FACILITY DESCRIPTION 
Medicine Bow Fuel & Power LLC (MBFP) is proposing to construct an underground coal mine 
(Mine) and industrial gasification & liquefaction (IGL) plant (Plant) that will produce 
transportation fuels and other products near Medicine Bow, Wyoming in Carbon County. The 
Mine will process approximately 8,000 tons per day (TPD) of coal (on a dry basis) to produce a 
variety ofliquid and gaseous fuels. The Mine will be a 3.2 million ton per year (MMtpy) 
adjacent underground coal mine mown as the Saddleback Hills Mine that will supply the coal 
needed for the Plant. 

The Plant will utilize coal, which will be gasified to produce synthesis gas (syngas) and produce 
various products. In order to achieve this outcome, the Plant will use several different 
technologies, including: General Electric's (GE) gasification technology for the quench 
gasification process, DOP LLC's (VOP) SELEXOL ® acid gas removal process, and Davy 
Process Technology's (Davy) methanol synthesis process followed by the Exxon-Mobil 
methanol-to-gasoline (MTG) process. 

Saleable products produced at the Plant during normal operation are anticipated to include 
approximately: 

• 18,500 barrels per day (BPD) of regular gasoline to be transferred via pipeline to a nearby 
refmery 

• 42 TPD of sulfur 

• 198 million standard cubic feet per day (MMscfd) of carbon dioxide (C02) 

• 712 TPD of coarse slag 

In addition to the salable products listed above, Plant operation will result in the production of 
the folloWing fuels to be used onsite for power generation and process heating: 

• Approximately 253 million British thermal units (MMBtu/hr) of fuel gas 

• Approximately 400 to 500 MMBtu/hr ofliquefied petroleum gas (LPG) , 

Efficient use of these fuels will provide much of the energy input needed to fuel an electric 
generation plant that will produce approximately 400 megawatts (MW) of electricity. The Plant 
will either import natural gas or divert syngas as necessary to support plant power needs not met 
by fuel gas, LPG, and process steam and is not expected to export power to the electrical grid. 
Three combustion turbines will be equipped with the best available pollution control 
technologies, which include 10w-NOx burners, diluent injection, selective catalytic reduction 
(SCR), and oxidation catalyst to keep criteria pollutant emissions low. 

Emission reduction technologies will be incorporated throughout the Plant. These controls are 
discussed in more detail in Sections 2 and 4. In addition, all roads and parking areas within the 
Plant fence will be either gravel or paved to control fugitive dust emissions. 

This amended Prevention of Significant Deterioration (PSD) permit application contains fully 
updated information based on replacement of the previously planned Fischer-Tropsch and DOP 
upgrading processes with the Davy methanol synthesis unit and Exxon-Mobil MTG processes. 

, , ,./ This process change affects many process streams and emission calculations. Consequently, a 
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SEcnOIiONE Introduction 

complete amended permit application is being submitted. This permit application contains 
information describing the Mine and Plant, facility emissions, applicable regulations, best 
available control technology (BACT) determinations, and air quality impact analyses. Wyoming 
Air Qmility Permit Application Fonns are included in Appendix A. 

1.2 FACILITY LOCATION 
The Mine and Plant (collectively, the MBFP Facility) will be located approximately 7.5 miles 
north of Interstate 80, exit 260 (Elk Mountain) on County Road #3 in Section 29 of Township 21 
north and Range 79 west in Carbon County, south-central Wyoming. Figure 1.1 shows the 
general location of the facility. The MBFP Facility encompasses two separate areas. The 
Mine's South Portal is shown in Figure 1.2. The Mine's East Portal, near where the Plant will be 
located, is shown in Figure 1.3. Figure 1.4 shows the Plant process equipment layout. 

1.3 PREVENTION OF SIGNIFICANT DETERIORATION APPLICABILITY 
The Clean Air Act (CAA) defines 28 major source categories that have a 100 ton per year (tpy) 
threshold for determining prevention of Significant deterioration (PSD) major source status. This 
facility falls Within the major source category of "Fuel Conversion Plant," and therefore is 
subject to the 100 tpy major source threshold. Annual emissions of criteria pollutant emissions ..... 
are shown in Table 1.1 for nonnal operations without startup, shutdown, and malfunction (SSM) 
events. Estimates of the following pollutants are included: NOx (nitrogen oxides, including 
nitrogen dioxide [N02D, carbon monoxide (CO), volatile organic compounds (VOC), and 
particulate matter with a diameter ofless than 10 microns (PMlO). Emission calculation methods 
are sumniarized in Section 3 and detailed emission calculations are included in Appendix B. 

Table 1.1 ...: Annual Criteria Pollutant Emissions (tpy) 

Based on criteria pollutant emissions, this facility is considered to be a major source for the PSD 
Program (40 CFR § 51.165) and the Title V Operating Permit Program (40 CFR Part 70). 

Annual emissions of hazardous air pollutant (HAP) emissions from nonnal operations are shown 
in Table 1.2. HAPs with emissions greater than 0.01 tpyare included in the table. Because 
potential emissions oftotal HAPs exceed 25 tpy, the facility is a major source of HAPs and is 
subject to some National Emission Standards for Hazardous Air Pollutants (NESHAP) in 40 
CFR Parts 61 and 63. 
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Table 1.2 - Annual HAP Emissions (tpy) 

Acetaldehyde 0.38 

Acrolein 0.06 

Benzene 11.08 

Carbonyl Sulfide 0.26 

Ethyl Benzene 0.34 

Formaldehyde 0.71 

Hexane 1.29 

Methanol 12.79 

Naphthalene 0.01 

PAH 0.02 

Oxide 0.28 

Toluene 1.81 

. Xylene 0.77 

OtherHAPs* 0.01 

Total HAPs 29.80 

*Other individual HAPs are less than· 0.01 tpy each. 

1.4 STANDARD INDUSTRIAL CLASSIFICATION 
Two Standard Industrial Classification (SIC) Codes describe the activities associated with the 
MBFP Facility. These include: 

1. 1222 Bitumillous Coal Underground Mining 

2. 1311 Crude Petroleum and Natural Gas (production of gas and hydrocarbon liquids 
through gasification) 

Because the primary purpose, and source of revenue of the facility is to produce gasoline fuel, 
the main SIC code will be 1311. 
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2.2.6.2 MTG Water Treatment Unit 

The MTG water is processed to remove most organics and oxygenates so that it will meet GE 
specifications for process water recycle to the gasification unit. 

The water from the MTG Unit is heated against hot stripped water in the FeedlProduct 
Exchanger before entering the MTG Water Stripper. There, most of the oxygenates and any 
residual hydrocarbons are driven overhead as vapor. The stripper overhead is condensed by the 
air-cooled Stripper Overhead Condenser and the condensate is recovered in the Receiver. LP 
steam is used to drive the Stripper Reboiler. The aqueous stripper condensate, containing most 
ofthe oxygenates, is pumped from to the Power Block where it will be vaporized into one of the 
power plant fuel streams. Any insoluble organics are decanted in the Receiver and pumped to 
the slops system. Any trace non-condensables are sent to flare. 

Because acetic acid and any heavier acids cannot be completely stripped from the water, 
provision is made for caustic injection into the stripper sump to neutralize the acids to ensure that 
the pH is above 5.5. The stripped, neutralized water from the bottom of the stripper is pumped 
by the Stripper Bottoms Pump, cooled in the Stripper Overhead Conden.ser against the feed 
water, and routed to one of the Gasification Units. 

2.2.6.3 LPG Processing Unit 

O The MTG Process produces a significant LPG byproduct stream consisting of approximately 60 
\~ percent olefiD. and 40 percent paraffin materials. LPG average production is expected to be 

27,171lblbr, which is approximately 3,380 BPD. 

In the Plant's geographic area, LPG has no significant market value. Therefore, LPG will be 
used as in-plant fuel or a blending stock for RVP controL The RVP pressure specification 
changes month to month. Any LPG not used for RVP control will be used as fuel and can 
provide approximately 500 MMBtu/hr to the plant in summer; LPG fuel usage will reduce the 
quantity of natural gas or syngas used by the Plant. 

2.3 C02 RECOVERY (2200) AND PRODUCTION 
Under normal operations, a CO2-rich stream exits the SELEXOL ® Unit. At this point in the 
process, the CO2 contains less than 10 parts per million (ppm) total sulfur. The C02 flows into 
the C02 Recovery Unit, where it 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 C02 is then refrigerated to provide liquid coolant to the Methanol ' 
Synthesis and SELEXOL ® Units. The remaining CO2 is ready for sale. 

During startup, shutdown, and malfunction (SSM) events at the site, the CO2 exiting the 
SELEXOL ® Unit may be vented either because the C02 does not meet downstream 
specifications or because the site does not have sufficient power to start the C02 compression 
trains. This venting will occur through the C02 Vent Stack until the gas meets specifications and 
the compressors have been started, at which point no further emissions will occur from this 
stack. When venting occurs, the vent stream will be heated to 75°P by heat exchangers using 

, ,jsteam from the existing processes (no new fired heater is required). 
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2.4 SULFUR RECOVERY (3100) AND PRODUCTION 
In the Sulfur Recovery Area, the H2S and COS in the acid gas from the SELEXOL ® Unit is 
converted to elemental sulfur. After recovery of the sulfur, the non-sulfur portions of the Claus 
gas are treated to'remove residual sulfur species. ' 

The acid gas feed to the Sulfur Recovery Unit (SRU) is flrst washed with stripped sour water. 
The washed acid gas is then injected into a reaction furnace, where it is partially combusted with 
oxygen from the Air Separation Unit. The combustion products, which include sulfur, H2S, S02, 
and CO2, are cooled in the waste heat boiler to produce MP steam, and then further cooled in a 
condenser, where elemental sulfur is condensed. 

Since the reaction ofH2S and S02 to produce sulfur is limited by equilibrium, the vapors from 
, the flrst sulfur condenser are reheated against MP steam and reacted to form more sulfur over a 

special catalyst. These reaction products are once again cooled to condense more sulfur. To 
maximize the conversion of the sulfur species to elemental sulfur, two more subsequent stages of 
reheat, reaction and sulfur condensation are included. This is a three-stage Claus process, and 
about 42 TPD of slilfur will be produced and sold. 

The raw sulfur recovered from the condensers flows as a liquid to a below-ground concrete pit. 
Since the raw sulfur contains dissolved H2S and other volatile sulfur species, a sulfur degassing 
system, including transfer pump, reaction vessel, and ejector is used to remove the volatiles. The 
purified sulfur is then pumped to liquid sulfur storage before being shipped as a liquid to the 
customer. 

The unconverted gas from the last sulfur conversion stage (SRU tail gas) still contains about 5% 
of the sulfur in the feed acid gas, mostly COS and CS2 that are difficult to convert to sulfur. To 
remove these sulfur species, the SRU tail gas passes through a hydrogenation reactor that 
reduces them to H2S. The reducing gas (hydrogen and CO) is produced by partially com busting 
fuel gas in the Reducing Gas Generator. The effluent from the reducing gas generator is coolc;:d 
by generating LP steam, and then washed with water before proceeding to tail gas treatment. 

The SRU tail gas is compressed and injected at the inlet of the SELEXOL H2S Stripper where it 
is combined with the SELEXOL H2S flash gas. During normal operation, the SRU tail gas will 
be recycled back to the SELEXOL ® Unit. However, SRU tail gas will be routed to one of the 
flares in the event of a SELEXOL ® or Claus unit upset. There are no continuous or intermittent 
purge gas streams from the SELEXOL ® Unit. 

When tail gas from the Claus units is routed to the SELEXOL ® Unit, there are no vapor 
emissions to atmosphere from the SELEXOL ® Unit. The following three vapor streams 
originate in the SELEXOL ® Unit and flow to other plant areas: 

• C02 product stream - The CO2 product stream is compressed and sent to a pipeline 
customer. In an emergency or shutdown this stream may be vented; however, the stream is 
vented from the CO2 recovery area, not from the SELEXOL ® Unit. 

• Claus gas stream - The Claus Gas is reacted to produce elemental sulfur, with any residual 
gas recycled to the SELEXOL ® Unit. In an emergency or shutdown situation, the stack gas 
is vented from the sulfur plant area, not frl?m the SELEXOL ® Unit. 

• Treated syngas - The treated syngas stream flows to the methanol synthesis area. 
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Table 3.2 - Emission Units and Fugitive Sources 

1?1.le.~~' ),: ,: . r. ." ':';";:.~" : .,' .,0'",.;, ;,,: ""~;i"C':;:':"":If'.,.,,;;>;: .. i, .. ) :·,~·.:::;::j1J$~;;;;~r\::~ .. ' 
.I\:::;};;'~';'ii';:,;. :'. '. ':",' 

H. .17., Pi ..., .. I;', ._, dF ·ti S 
.uV"""'''Y '1'"" """'15 ""'1.""'1""V'" an Ugi ve ources 

Combustion Turbine 1 CT-1 66MW Electrical and steam generation 
,.. : Turbine 2 CT-2 66MW Electricalandsteam~p~p~~nnn 

Combustion Turbine 3 CT-3 66MW Electrical and steam generation 

Auxiliary Boiler AB 66MMBtuIhr Steam generation (normal service is standby 
at 25% load to prevent freeze ups if there is 

. a Plant shutdown) 

Catalyst Regenerator* B-1 21.53 MMBtuIhr Catalyst regeneration (only during catalyst 
regeneration; average continuous rate is 

approximately 9 MMBtuIhr) 

Reactivation Freater* B-2 12.45 :MMBtuIhr Reactl'rauon heating 

FrGT Reactor Charge Heater B-3 2.22 MMBtuJbr Reactor charge heating 

IIP Flare (pilot only) . FL-l 0.82 MMBtuIhr For safety and VOC control 

LP Flare (pilot only) FL-2 0.20 MMBtu/hr For safety and VOC control 

Equipment Leaks EL N/A N/A 

Storage Tanks Tanks Various Primarily methanol and gasoline storage 

Coal Storage CS N/A Coal feedstock storage 

SSM Equipment 

Gasifier ~i~tv,,"'v' l' GP-1 21 l'vfM'RnJ!br Gasifier refractory preheating 

Gasifier Preheater 2* GP-2 21 MMBtw'hr Gasifier r' ~ 
, 

" 

Gasifier ~ict""".,, .. 3* GP-3 21 MMBtw'hr Gasifier refractory preheating 

Gasifier Preheater 4* GP-4 21 :MMBtu/ht Gasifierrl ~ , 

Gasifier ~~C!;,,,a,,,": 5* GP-5 21 MMBtuIhr Gasifier refractory . 
,~ 

Black-S·I.(IJ. : Gener"LV< 1 * Gen-l 2889hp -, , 1 generation 

Black-Start Generator 2* Gen-2 2889 hp Electrical 
"HI: _1, "'. Generator 3 * Gen-3 2889hp "Rlpf'tn""l generation 

Firewater Pump Engine* FW-Pump 575hp Supplies "'ill"'I~"'.l1Cy 111'" V"-LIJI 

CO2 Vent Stack* C02 VS N/A For malfunctions 

* These emission units operate less than 8,760 hI/yr . 

. 3.2.2 Normal Operations 

Plant emissions are broken down into three categories (normal operation, cold startup/initial year 
emissions, and malfunctions). Annual emissions resulting from normal operations include 
emissions from equipment that operates continuously (8,760 hours per year) and equipment that 
operates on a regular basis. For example, the firewater pump engine may operate up to 500 
hours in a typical year. Consequently, firewater pump engine emissions are included in the 
normal operation annual emission summary and are based on 500 br/yr rather than 8,760 br/yr. 
Note that the Auxiliary Boiler normally operates at only 25 percent load, on a hot standby basis. 
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However, emissions are based on 8,760 hr/yr operation at full load. Table 3.3 shows emissions 
resulting from normal operations and the maximum number of hours of operation per year. 
Detailed emission calculations are included in Appendix B. 

FL-2 

Table 3.3 - Annual Criteria Pollutant Emissions Resulting from 
Normal Operations 

LP Flare 

1. Boiler will nonnally operate at 25% load, but potential emissions are based on continuous fu1lload operation. 
2. The catalyst regeneration heater and reactivation heaters Will operate less than 8,760 hr/yr, but potential emissions are 
based on 8;760 hr/yr of operation. 
3. The Firewater Pump combusts diesel fuel. 
4. Based on continuous natural gas pilot for flares. 
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Table 3.4 shows annual HAP emissions resulting from normal operations. The largest HAP 
emission sources at the Plant are listed in the following table. 

Benzene 11.08 Leaks 

Formaldehyde 0.71 Turbines 

Hexane 1.29 Boiler 1 

Methanol 12.79 . Equipment Leaks 

Toluene 1.81 Turbines 

Other HAPs 2.12 

Total Emissions 29.80 

1. Note that HAP PTE emissions from the auxiliary boiler are calculated at continuons, full load operation. 
However, the boiler will nonnally operate at only25% load but within compliance with its emission 
commitment (IblMMBtu basis). The second-largest emission source contributing to hexane emissions at the 
facility will be storage tanks. 

3.2.3 Cold Start/Initial Year Operations 
/.-~, 

(\ Annual emissions have also been calculated for the initial year of operations (plant cold start). 
\'---) The complete Plant startup period may last as long as 180 days, and will involve bringing 

equipment online in a particular order. Emissions during the cold startup period will differ from 
those during a normal operating year. Certain equipment, such as Black-Start Generators and 
Gasifier Preheaters, will operate during cold startup. Individual emission units will have much 
shorter startup time periods; these unit-specific time periods are shown in Appendix B in the. cold 
startup emission summary spreadsheet. Since the Plant will not have produced adequate in-plant 
fuels and power generation will ramp up slowly, most combustion equipment will initially burn 
only natural gas fuel, rather than the fuel mixture of fuel gas, LPG, and natural gas. Table 3.5 
shows the annual emissions resulting from Cold Startup . 

.. ~ 
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Table 3.5 - Annual Criteria Pollutant Emissions Resulting from Cold Startup 

B-2 

B-3 

GP-l 

GP-2 

HPFlare 

Total Emissions 

1. Operating hours shown for firing fuel gas mixture and natural gas (NG) are based on expected operations. However, 
emissions are conservatively calculated based on firing natural gas, which is the higher emitting fuel. 
2. The Firewater Pump combusts diesel fuel. 
3. Based on continuous natural gas pilot for flare; cold startup includes 50 hr/yr of vents to HP Flare. 
3. Based· on continuous natural gas pilot for flare; no vents to LP Flare are expected during cold startup. 

3.2.4 Malfunctions and Other Events 
Malfunctions and other events can cause unusual emissions during short periods oftime. 
Table 3.6 includes four types of malfunctions. Detailed emission calculations for malfunction 
events are included in Appendix B. 
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Table 3.6 - Criteria Pollutant Emissions Resulting from Malfunctions and Other 
Events 

Gasifier Preheater 0.26 0.43 0.03 

1. The hours shown are estimates of annual operating hours due to malfunctions. 
2. Each flare is expected to combust vented gases for the number of hours shown; pilot operation will occur 
throughout the year. 
3. During a non-cold startup year, only one of the five Gasifier Preheaters is expected to operate for up to 
500 hours. 

3.2.5 Emissions of PSO-Regulated Pollutants 

The MTG process requires the syngas to be relatively pure in order to prevent the poisoning of 
the methanol synthesis catalyst. The clean syngas that is used in the MTG process is the same 

/. .\ syngas used as fuel throughout the Plant. This cleaning is achieved by running the raw syngas 
'< .. j from the gasifiers through a wet scrubber, which cools the raw gas and removes any particulates 

that are entrained in the gas stream. The raw (sour) gas then flows through the mercury vapor 
guard beds C:ercury removal) and then through the Low Temperature Gas Cleanup process 
(SELEXOL technology) where the raw syngas is further cleaned and where NH3, H2S, and 
COS are removed from the raw syngas. After the SELEXOL ® process, the gas flows through a 
final sulfur guard bed to ensure the highest level of sulfur rem()val «0.1 ppmv total sulfur). 

.j 

Trace amounts of some contaminants may be emitted in very small quantities. During the 
feasibility study, certain trace contaminants were estimated and are shown below. 

Contaminant Concentration Potential to Emit 

Halogens (Clz and F) <O.Olppmv 0.001 tpy 

Sulfur as H2S <0.09ppmv 0.009 tpy 

At least 90 percent of the lead in the tail gas will be removed by the activated carbon beds that 
remove mercury. Based on 3 million tons (8,000 TPD) of coal gasified and lead content within 
the coal averaging 1.93 ppmw (determined by testing), total lead exiting the gasifiers would be 
5.79 tpy. Based on a conservative estimate of 90 percent removal, lead emissions from the 
facility are estimated to be 0.579 tpy. 

3.2.6 Source-Specific Calculation Methods 
The following sections provide additional detail about calculation methods used to estimate 
emissions from certain types of sources. 
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3.2.6.1 Combustion Source Methods 

Most Plant combustion sources can be fueled with either a fuel gas mixture or with natural gas. 
The fuel gas mixture includes fuel gas and LPG that ate produced within the Plant and 
supplementary natural gas. Mixing of the fuel gas components occurs prior to the combustion 
chamber of the source. The fuel gas mixture will vary between seasons and due to catalyst 
efficiency. Methanol production is high when the catalyst is at its begiruring oflife (BOL), 
compared to end of life (EOL). Typical molar fractions of fuel gas mixture components are 
shown in Table 3.7. . 

Table 3.7 - Typical Fuel Gas Mixture Composition! 

Natural Gas 70.30% 63.01% 58.69% 50.82% 

LPG 2.99% 2.75% 7.97% 7.19% 

MTGFuelGas 4.76% 4.37% 5.94% 5.36% 

Davy PSA Purge 16.87% 25.19% 21.05% 30.89% 

Davy Fuel Gas 1 2.44% 2.13% 3.05% 2.61% 

Davy Fuel Gas 2 2.65% 2.55% 3.30% 3.13% 

Total 100.00% 100.00% 100.00% 100.00% 

1. Molar percentages are given. Based on tbree turbines operating. 

Since the fuel gas mixture is plant-specific, emission factors are not available for the fuel gas 
mixture. However, since the fuel has a significant methane component and also includes large 
quantities of C3 and C4 fuels, use of natural gas emission factors is a reasonable approximation, 
Consequently, emission calculations for non-diesel combustion sources are based on natural gas 
emission factors. Even so, the differences in heating.values between natural gas and the fuel gas 
mixture causes emissions to differ. 

In some circumstances, combustion of the fuel gas mixture is impractical. This is particularly 
true during initial startup when the plant has not yet produced sufficient quantities of syngas and 
LPG. Detailed emission calculation spreadsheets (Appendix B) for the combustion turbines, 
auxiliary boiler, and heaters clearly indicate the number of hours during which natural gas or the 
fuel gas mixture is being fired. (KA W question - any revision needed here? The boiler and 
heater sheets make mention of it, but is it enough to say it's 'clearly' indicated?) 

3.2.6.2 Storage Tanks 

Storage tank emissions were calculated using the EPA TANKS Program, version 4.09.d, based 
on use ofintemal floating roof tanks. TANKS reports for each type of tank having significant 
emissions are included in Appendix B. 

The R VP of product gasoline stored at the site will vary depending on the time of year. Month
to-month vapor pressure variability was accounted for in the calculations. Tanks containing no 
volatile organic components and those with insignificant emissions are listed on the Tanks 
detailed calculation page within Appendix B. 

DRS Rev. 2/12/08 3-8 

DEQ 000769 



SECTlalTHREE Emission Estimates 

3.2.6.3 Equipment Leaks 

Equipment leak: estimates were calculated using the average emission factor approach described 
in EPA's "Protocol for Equipment Leak: Emission Estimates" (EPA -453/R -95-017). EPA
approved Synthetic Organic Chemical Manufacturing Industry (SOCMI) factors were used for 
the calculations. Although use of the Refinery emission factors was considered, use of the 
Refinery factors was deemed inappropriate for the following reasons. 

• The Plant process is a chemical synthesis process rather than a refinery process. 

• SOCMI factors are recommended for use in all industries, except refmeries. 

• Even within refineries, SOCMI factors are recommended for chemical processes, such as 
production of methyl tertiary butyl ether (MTBE). . 

• The refinery emission factor equation usage guidelines specifically disallow corrections for 
methane concentrations exceeding 10 wt% and some process streams at the Plant will contain 
more than 10 wt% methane. 

Process streams within the Plant were grouped according to composition and service· type (gas, 
light liquid, heavy liquid) and the number of potential equipment leak components was estimated 
for each process stream group. All streams were assumed to contain fluids for 8,760 hr/yr. 
Within Appendix B, detailed equipment leak: calculations show controlled and uncontrolled 
emissions. Controlled emissions were calculated using control effectiveness factors for valves in 
gas or light liquid service and pump seals in light liquid service. The control effectiveness 
factors are based on implementation of a monthly Leak Detection and Repair (LDAR) program 
and assume a leak: defmition of 10,000 ppm. As discussed in the BACT analysis, the Plant will 
implement an LDAR program. 

3.2.6.4 Flares 

Flaring emission calculations are based on procedures included in "TCEQ Guidance Document 
for Flares and Vapor Oxidizers" (RG-I09, October 2000). This document provides emission 
factors for NOx and CO and advises use of 98% destruction efficiency for VOCs 1 HAPs and . 
H2S. 

The HP and LP Flares will be operated with continuous pilots. Consequently, normal operations 
include combustion emissions based on the design heat input for each flare and assume natural 
gas firing. Emissions from normal operation at both flares represent pilot gas combustion only, 
because no process streams will be routinely directed. to either flare. 

Emissions from large malfunction events were estimated for the HP and LP Flares, due to the 
possible significant nature of a malfunction event affecting these flares. Malfunction-related 
emissions from the HP Flare are based on directing all syngas to the flare, which is the largest 
stream, by volume, that could potentially be directed to the HP Flare. Malfunction-related events 
affecting the LP Flare for a potential worst-case (high flow rate, high H2S content) vent stream 
that could be directed to the LP Flare. 
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During most startup operations, the combustion turbines will be fired with fuel gas mixture. 
However, for the initial startup and some cold startup scenarios, natural gas will be used to fire 
the combustion turbines. SCR is not technically feasible during the initial startup operations due 
to the low temperature where the SCR would be applied. Whether firing natural gas or the fuel 
gas mixture, the SCR will be utilized as soon as the exhaust temperature reaches the operational 
range ofthe SCR. 

Rank Control Technologies 

Low NOx burners, SCR, and diluent injection are the NOx control technologies that are 
technically feasible for the proposed combustion turbines during normal operations when firing 
either the fuel gas mixture or natural gas. 

Evaluate Control Options 

The use oflow NOx burners and SCR was identified as the only technically feasible NOx control 
technology for the proposed combustion turbines during normal operations. The low NOx 
burners are expected to achieve 25 ppm NOx in turbine exhaust. The use of SCR will further 
reduce NOx emissions to 6 ppmvd (at 15% O2) when firing syngas (fuel gas mixture). The 
nominal gross output for the 3 x 3 x 1 generatorlHRSGI steam turbine configuration is 400 MW. 
Therefore, the equivalent potential NOx emission rate is approximately 0.135lbIMWh, 
significantly lower than the applicable NSPS Subpart Da or KKKK limit of 1.0 and 3.6 IblMWh 
respectively. 

The use oflow NOx burners and diluent injection combined with SCR was identifi~d as the only 
technically feasible combination of NO x control technologies for the. proposed combustion 
turbines during natural gas firing operations. These combined technologies will reduce NOx 

emissions to 6 ppmvd (at 15% 02). 

With one exception, the proposed NOx BACT limit of6 ppmvd (corrected to 15% 02) is well 
below emission limits found on the RACTIBACTILAER Clearinghouse for similar turbines 
firing either syngas or tail gas. Appendix E provides a summary of emission control 
determinations for these turbines. For completeness, all RACTIBACTILAER emission control 
determinations for process type 15.250 (explained in Appendix E) are included. The most 
stringent NOx BACT limit for a combined cycle combustion turbine firing syngas or tail gas is 
1.9 ppmvd (corrected to 15% 02 and based on an annual average) for the Bayport Energy 
Facility. However, this facility utilizes DLN technology to achieve this level of NO x emissions. 
For reasons described above, DLN is not technically feasible for the Plant. The next most 
stringent NOx BACT limit is 8 ppmvd (corrected to 15% 02 and based on a 30-day rolling 
average) for the Exxon Mobil Shute Creek facility. The Exxon-Mobil facility uses a proprietary 
mix of gas that includes syngas as one component. All other fueled combustion turbines shown 
in Appendix E have NOx emission limits of 15 ppmvd (corrected to 15% 02) or more. 

As the first implementer ofSCR technology on this type ofturbinelfuel combination, the 
6 ppmvd NOx emission limit reflects a level of control within the accepted range of SCR control 
efficiencies (70-90 percent control efficiency). Specifically, a reduction from 25 ppmvd to 
6 ppmvd is estimated, representing a long-term 76 percent reduction in NOx from 80 percent 
SCR performance when the system is new and clean. Technical issues such as pressure loss in 
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the combustion turbine and ammonia slip argue against expecting the highest level of control 
efficiency for this innovative installation of SCR. 

Moreover, the additional cost of reducing NOx emissions to below 6 ppm has been estimated, 
although MBFP believes that achieving NOx emissions less than 6 ppmvd (corrected to 15% 02) 
is a technical feasibility issue rather than a cost issue. Variability in plant-generated fuel could 
potentially increase NOx emissions and prevent burner optimization. Consequently, exhaust 
from the turbines may be somewhat higher than expected. With a 6-ppm NOx limit, the facility 
will have some ability to compensate for high NOx concentrations entering the SCR system by 
increasing NOx removal efficiency beyond the 76 percent that would be achieved assuming 
25 ppm NOx concentration in the turbine exhaust. Based on equipment and operating costs 
provided by SNC Lavalin, the incremental cost of reducing NOx emissions from 6 ppm to 4 ppm, 
is estimated to be $2,455/ton removed. This cost estimate is included as Appendix H. 

Select NOx Control Technology 

The use of SCR with diluent injection is proposed as BACT for the proposed combustion 
turbines during normal operations to reduce NOx emissions to 6 ppm when firing fuel gas 
mixture. The use ofSCR with diluent injection is also proposed for natural gas combustion 
during start up operations. The proposed BACT NOx limits are presented below for each 
combustion turbine. 

Proposed NOx BACT Limit when burning fuel gas mixture: 6 ppmvd (corrected to 15% 
02) 

Proposed NOx BACT Limit when burning natural gas: 6 ppmvd (corrected to 15% 02) 

The NOx BACT limits expressed for each combustion turbine are for normal operations. During 
startup and shutdown operations, NOx emissions may be greater for certain periods due to 
unstable combustion associated with lower combustion turbine efficiencies and transitional 
periods between fuels. Potential emissions for startup and shutdown operations are provided in 
the Emissions Inventory and are evaluated as part ofthe air dispersion modeling analysis. See 
Section 4.3.5 for more information regarding startup operations. 

4.3.2 Sulfur Dioxide BACT Analysis for the Combustion Turbines 
The combustion turbines oxidize sulfur compounds in fuel primarily into sulfur dioxide (S02). 
Emissions can be controlled by limiting the fuel sulfur content or by removing S02 from the 
exhaust gas. 

Identify Control Technologies 

The following S02 control technologies were evaluated for the proposed Plant combustion 
turbines. 
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Based on 8,000 TPD (333.3 ton/br) of dry coal feed, the emission limit would be 43.84Iblhr. 
Particulate emissions from coal handling will be far less than this due to the fogging system. 

Fugitive dust from coal handling and storage at the Mine will be controlled by using a fogging 
system in order to comply with emission standards for material handling and storage at 
WAQS&R Chapter 3, §2(f)(ii). The IGL Plant will have about 8 hours of covered onsite storage 
for coal. . 

During construction of the Facility and associated portal areas, steps to minimize fugitive dust 
must be taken [W AQS&R Chapter 3, §2(f)(i)]. MBFP will require construction contractors to 
use control measures, such as frequent watering and/or chemical stabilization, on an as-needed 
basis to reduce fugitive dust emissions. In addition, contractors will be instructed to promptly 
remove mud or dirt that is tracked onto paved roadways [WAQS&R Chapter 3, §2(f)(i)]. 

5.1.2.2 Section 3 Nitrogen Oxides 

The Plant wiU construct and operate several new gas fired fuel burning sources, such as the 
combustion turbines, boiler, and heaters. Under W AQS&R Chapter 3, §3( a)(i), NOx emissions 
from new gas fired fuel-burning equipment calculated as nitrogen dioxide (N02) may not exceed 
0.20 IblMMBtu of heat input. .: 

NOx emissions (calculated as :N'02) from the fuel-oil burning Firewater Pump engine will be 
limited to 0.30 IblMMBtu because it will have a heat input greater than 1.0 J\1MBtuIhr 

. [W AQS&R Chapter 3, §3]. 

Internal combustion engines having a heat input of less than 200 MJv.lBtuIhr are exempt from the 
NOx emission limits given above. 

5.1.2.3 Section 4 Sulfur Oxides 

Sulfur oxides (SOx) emission limits apply only to fuel burning equipment that is fueled with coal 
or oil. Consequently, the Firewater Pump is the only equipment subject to these standards. The 
Firewater Pump will be required to meet a 3-hour limit of 0.8 IblMMBtu and a 30-day average of 
0.81blMMBtu [WAQS&R Chapter 3, §4(b)]. .' 

5.1.2.4 Section 5 Carbon Monoxide 

Wyoming's air quality regulations do not include specific CO emission limits for stationary 
sources. There is, however, a general duty to prevent any exceedance of CO ambient standards 
[WAQS&R Chapter 3, §5]. Modeling results provided in Section 6 demonstrate that the Plant 
will meet this requirement. 

5.1.2.5 Section 6 Volatile Organic Compounds 

VOC emissions shall be limited through the application of BACT [W AQS&R Chapter 3, §6(b)]. 
In some cases, WDEQ regulates VOC emissions by mandating use of a flare. When a flare is 
required to control ofVOC emissions from vapor blowdown, emergency relief systems, or VOC 
emissions generated from storage or processing operations, the flare shall not exceed a 20% 

DRS Rev. 2/12/08 5-3 

DEQ 000774 



SECTla.FIVE Regulalon Review 

opacity emission standard [W AQS&R Chapter 3, §6(b )]. In addition, the flare must be a 
smokeiess flare and must have either an automatic igniter or a continuous pilot. 

5.1.2.6 Sf)ction 7 Hydrogen Sulfide 

Some Plant process streams contain H2S and will be subject to WAQS&R Chapter 3, §7. Any 
exit process gas stream containing H2S that is discharged to the atmosphere must be vented, 
incinerated, flared or otherwise disposed of such that ambient S02 and H2S standards are not 
exceeded. Process streams containing H2S are treated within the Plant process to remove the 
sulfur. However, in the event of a malfunction, a stream containing H2S could be vented to a 
flare. 

5.1.2.7 Section 8 Asbestos Activities 

As a new facility, the Plant will minimize use of asbestos during facility construction. 
Furthermore, facility personnel are unlikely to remove asbestos-containing materials from the 
premises in the near future. However, activities that disturb asbestos would likely be subject to 
extensive compliance requirements found in WAQS&R Chapter 3, §8. 

5.1.3 Chapter 6 Permitting Requirements 

Section 2. Best Available Control Technology (BACT) 
Per the W AQS&R, Chapter 6, §2( c )(v), no permit to construct will be issued until it is 
demonstrated that BACT will be utilized, with consideration of the technical practicability and 
economic reasonableness of reducing or eliminating the proposed facility's emissions. In 
accordance with this requirement, and those imposed by the PSD Program discussed below, 
BACT analyses for all emission sources are presented in Section Four of this application. 

Section 3. Operating Permits 
Potential emissions from the Plant and Mine exceed the lOO-tpy threshold for triggering 
operating permit requirements under Chapter 6, Section 3. These regulations implement the 
Title V Operating Permit Program required by federal law. Per the timeline established in the 
WAQS&R, Chapter 6, §3(c), an application for an operating permit will be submitted within 
twelve months of facility startup. 

Section 4. Prevention of Significant Deterioration 
Potential emissions from the Plant and Mine exceed the lOO-tpy threshold for triggering PSD 
permitting. Therefore, extensive provisions within W AQS&R Chapter 6, Section 4 will apply to 
the facility. This permit application process, associated modeling, and installation and operation 
of BACT will satisfy PSD compliance requirements applicable to construction and initial 
operation of the facility. When facility or operational modifications are planned, PSD review 
may be required. 
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Section 5. NESHAP Source Permits 
Potential emissions from the Plant and Mine exceed the 25-tpy aggregate HAP threshold for 
triggering major source status under the NESHAP program, and the Plant is subject to several 
NESHAP standards including the 40 CFR Part 63, Subpart ZZZZ Reciprocating Internal 
Combustion Engine NESHAP and the Subpart DDDDD Industrial-Commercial-Institutional 
Steam Generating Unit NESHAP. Consequently, MBFP is also subject to WDEQ's permitting 
requirements for construction and modification ofNESHAP sources, which are codified in 
WAQS&R, Chapter 6, Section 5. These regulations specify requirements for submitting pre
construction permit applications and providing notifications to the WDEQ, including a 
notification of compliance status. 

This permit application satisfies the preconstruction permitting requirements ofW AQS&R, 
Chapter 6, Section 5. In addition to other information submitted in this application, the 
following construction and operation schedule information specifically requested in Chapter 6, 
§5(a)(iii)(A)(ll)(5-7) is provided below. . 

• Expected construction commencement date: As soon as air quality permit is issued. 

• Expected construction completion date: July 1,2012 

• Expected initial startup date: July 1, 2012 

5.1.4 Chapter 7 Monitoring RegulatiOns 

Some emission ullits at the Plaiit will be subject to Compliance Assurance Monitoring (CAM) 
requirements in W AQS&R Chapter 7, Section 3. These regulations are based on the USEP A 40 
CFR Part 64 CAM regulations. CAM requirements generally apply to each emission unit that 
meets all of the following criteria (with some exceptions). 

• The emission unit is located at a facility that is subject to the Title V operating permit 
program. 

• The emission unit uses a control device to achieve compliance with an emission limit and 
whose pre-controlled emission levels exceed major source thresholds under the Title V 
operating permit program. 

• The unit is not subject to a New Source Performance Standard (NSPS) or a National 
Emissions Standard for Hazardous Air Pollutants (NESHAP) standard that was promulgated 
after November 15, 1990. 

If the facility is subject to CAM, the affected emission units will be subject to additional 
monitoring, recordkeeping, and reporting requirements. In addition, the facility must prepare a 
CAM Plan for each affected unit. A thorough CAM applicability review and proposed CAM 
Plans will be submitted with the initial operating permit application. 

5.2 FEDERAL REGULATIONS 
The following discussion summarizes federal air quality regulations that are potentially 
applicable to the Plant. Due to the unique processes used by this facility, it does not fall into an 
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industry-specific NSPS or NESHAP. However, some equipment at the facility will be subject to 
NSPS or NESHAP standards. 

5.2.1 New Source Performance Standards (NSPS) 

Subpart A: NSPS General Provisions 

Subpart A identifies a number of monitoring, recordkeeping, and notification requirements that 
generally apply to all NSPS Subparts. Additionally, Subpart A specifies that performance 
( source) tests must be conducted within 60 days of achieving the maximum production rate at 
which the source will be operated, but not later than 180 days after initial startup. Subpart A will 
apply in conjunction with any other applicable NSPS Subpart:, unless otherwise noted in the 
specific NSPS. 

Subpart Da Electric Utility Steam Generating Unit NSPS 

The combustion turbines and HRSGs will not be subject to the Electric Utility Steam Generating 
Unit NSPS because the facility will not export power for sale. The facility is not an "electric 
steam generating unit," as defmed in §60.41Da, which is the key applicability criteria for 40 CFR 
Part 60 Subpart Da. 

Subpart Db Industrial-Commercia I-Institutional Steam Generating Unit NSPS 

The Auxiliary Boiler, which has a heat input of 66 MMBtuIhr, will be subject to Subpart Db 
emission limits for NOx and PM. 

Subpart J Petroleum Refinery NSPS 

As mentioned in Section One, the Plant is classified as a Crude Petroleum and Natural Gas 
facility (1311) that produces gas and hydrocarbon liquids through gasification. The minor or 
support activity is underground mining of bituminous coal (1222). 

Although the facility produces gasoline, it does not do so using a refining process. Therefore, it 
is not subject to the Petroleum Refinery NSPS (40 CFR Part 60, Subpart J). The Plant does not 
meet the regulatory definition of a "petroleum refmery" because it does not engage in 
" ... producing gasoline, kerosene, distillate fuel oils, residual fuel oils, lubricants, or other 
products through distillation of petroleum or through redistillation, cracking or reforming of 
unfmished petroleum derivatives [§60.2]." 

Subpart Kb Storage Vessels for Petroleum Liquids NSPS 

Eleven tanks, listed in Table 5.2, at the Plant are expected to be subject to the petroleum storage 
vessel NSPS due to their large size and volatile contents. Subpart Kb regulations set tank design 
and operation requirements, as well and ongoing inspection requirements. The planned IFR tank 
design will meet Subpart Kb requirements. Plant personnel will comply with tank inspection, 
repair, and recordkeeping and recording requirements. 

URS Rev. 2/12/08 5-6 

DEQ 000777 



r""'~' ~', 

:' \ 

) 
'~." .". 

..... ) 

SEmOIlFlVE RegulatOry Review 

Table 5.2 - Subpart Kb Tanks List 
~~~~~~~~~~~ ~~~~~~~ 

Gasoline Product Tanks TED 8 45 4.14 6,341,984 IFR 

Heavy Gasoline Tank] TED 1 45 2.25 4,763,841 IFR 

1. "Heavy" gasoline is estimated to have RVP of 3-5 psia. 

Subpart Y Coal Preparation Plant NSPS 

Under 40 CFR Part 60, Subpart Y, coal transfer, crushing, and drying activities are subject to 
particulate matter eniission limlts. Specifically, emissions from coal conveying equipment may 
no exceed 20 percent opacity. Use of fully covered conveyors and fogging of transfer points at 
the Plant should maintain compliance with Subpart Y particulate emission limits and opacity 
standards. 

Subpart W Equipment Leaks in the SOCMllndustry NSPS 

The Plant does not meet the definition of a facility that is part of the Synthetic Organic Chemical 
Manufacturirig Industry (SOCM!). Consequently, the Plant is not subject to this regulation. 

Subpart 1111 Stationary Compression Ignition Internal Combustion Engine NSPS 

The diesel Firewater Pump will be subject to the compression ignition (diesel) engine NSPS. 
Compliance with this regulation is relatively simple for engine owners who purchase an engine 
that is certified by the engine manufacturer to meet new engine standards. MBFP will likely 
purchase a 2008 or later model year engine and will comply with this rule. 

Subpart JJJJ Stationary Spark Ignition Internal Combustion Engine NSPS 

The three Black-Start Generators will be subject to the spark ignition engine NSPS. In addition 
to purchasing engines that are certified by the engine manufacturer to meet the required new 
engine standards, MBFP will comply with performance testing, maintenance, and recordkeeping 
requirements and operate the engines in accordance with good air pollution control practices to 
minimize emissions. MBFP will conduct initial performance tests and, due to the limited usage 
of these units, will repeat performance tests every three years. 

Subpart KKKK Stationary Combustion Turbines NSPS 

The combustion turbines will be subject to NSPS codified in 40 CFR Part 60, Subpart KKKK. 
Affected units will include the three combustion turbines because they each have a heat input at 
peak load of more than 10 MMBtuIhr and will commence construction after February 18,2005 
[§60.4305(a)]. 
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The combustion turbines will burn a mixture offuel gas, LPG, and natural gas. Since more than 
50 percent of the mixture will be natural gas, the turbines will be deemed to be firing natural gas 
[§60A32S]. Therefore, the NOx emission limit will be based on a new turbine with a heat input 
of between 50 and 850 :MMBtu/hr firing natural gas fuel. The applicable NOx limit is 25 ppm 
(corrected to 15 percent oxygen) or 1.2lblMWh [40 CFR Part 60, Subpart KKKK., Table 1]. 
The turbines can meet the S02 compliance requirements by burning fuels with potential 
emissions of less than 0.060 lb S02IMMBtu [§60.4330(a)(2)]. Extensive monitoring, 
recordkeeping, and reporting are required by the rule. Because the combustion turbines will be 
subject to this recent NSPS, they will not be subject to CAM requirements. 

5.2.2 National Emissions Standards for Hazardous Air Pollutants (NESHAP) 

The Plant will be a major source of HAPs. Consequently, it may be subject to a variety of 
NESHAP regulations. The following discus.sion identifies NESHAPs that are potentially 
applicable to the facility. 

Subpart ZZZZ Reciprocating Internal Combustion Engine NESHAP 

Subpart ZZZZ within 40 CFR Part 63, will apply to all reciprocating internal combustion engines 
(RICE) at the Plant that have a site rating of more than 500 brake horsepower. The three Black
Start Generators, each nominally rated at 2,889 horsepower, will be subject to rule. However, 
many of the compliance requirements within Subpart ZZZZ may liot apply to these units, 
depending on their use. They may qualify as "emergency use RICE" or as "limited use RICE," 
especially if they are used less than the amount of time assumed for emission estimation 
purposes in this permit application (250 hr/yr, each). 

Subpart DDDDD Industrial·Commercial·lnstitutional Steam Generating Unit NESHAP 

The Industrial-Commercial-Institutional Steam Generating NESHAP (40 CFR Part 63, Subpart 
DDDDD) is currently being implemented by the WDEQ via provisions in W AQS&R, 
Chapter 3, §3(b). Although federal implementation of this NESHAP has been vacated by a 
federal court decision, the WDEQ continues to enforce this NESHAP. 

Regulatory requirements depend on the classification of each boiler and process heater at the 
Plant. Proposed equipment at the Plant will likely be classified as follows. 

• New small gaseous fuel equipment: HGT Reactor Charge Heater 

• New large gaseous fuel equipment: Auxiliary Boiler, Catalyst Regenerator, and Reactivation 
lleater 

Based on these classifications, the HGT Reactor Charge Heater will be subject only to initial 
notification requirements. In contrast, the large gaseous fuel equipment will be subject to a CO 
emission limit of 400 ppmv (dry basis, corrected to 3 percent oxygen). Because each of the large 
gaseous fuel emission units at the Plant has a maximum heat input rate of less than 100 
:MMBtuIhr, installation of a continuous emission monitoring system (CEMS) will not be 
required. MBFP will comply with all applicable Subpart DDDDD notification, performance 
testing, recordkeeping, and reporting requirements. . 
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5.2.3 Chemical Accident Prevention Provisions 

The Chemical Accident Prevention Provisions in 40 CFR Part 68' set forth requirements 
concerning the prevention of accidental releases. All facilities with extremely hazardous 
substances have a "general duty" to prevent accidental releases. Consequently, the Plant must 
design and maintain a safe facility, including taking steps to prevent releases and minimizing the 
consequences of any releases that do occur. 

In addition, a facility that has more than a threshold quantity of a regulated substance listed in 
§68.130 may be subject to a variety of compliance requirements in Part 68. Guidance on how to 
determine if a threshold quantity exists and exceptions for certain types of facilities, processes, 
and materials are provided in §68.115. For example, regulated substances in gasoline need not 
be considered when determining if a threshold quantity exists in a process. Thus, the gasoline in 
the MTG process and product storage tanks will not be included in the applicability 
determination. The proposed methanol tanks also will not be considered in the applicability 
determination because methanol is not on the list of regulated sources. 

With the exception ofH2S, the proposed facility will not store or use any ammonia, chlorine, 
methyl mercaptan, or other chemicals included as "toxic substances" in §68.130. However, 
several processes will contain a mixture ofH2S and/or substances listed as "flammable 
substances" at §68.130 (methane, ethane, propane, etc.) with concentrations high enough to 
possibly qualify the entire process stream, per §68.115(b)(1) and (2). As a result, this regulation 
may apply to some processes at the Plant if the process in question (as defined at §68.3) contains 

"--' more than a threshold quantity of the listed substance. Prior to beginning operation, MBFP will 
detenniJie whether it is subject to Part 68 regulations and, ifn~cessary, prepare a Risk 
Management Plan for the Plant. 

j 
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SEcnONSIX Near Field Air Qualitv Impact Analysis 

6.1 NEAR FIELD MODELING BACKGROUND 
To assess likely near field air quality impacts, a dispersion modeling analysis was completed for 
areas within 10 km (near field) of the proposed facility. The analysis was completed in 
accordance with a protocol approved by WDEQ (05 March 2007). The air quality dispersion 
modeling analysis used the USEPA-approvedAERMOD suite of programs including AERMOD 
(version 07026), AERMAP (version 06341) andAERMET (version 06341). 

The analysis included: 

1 Determination of emission inventory source characteristics; 

2 Development of an appropriate receptor grid, beginning at the ambient air boundary, with 
digital elevation model (DEM) supplied terrain heights calculated using AERMAP; 

3 Determination of applicable direction-specific downwash parameters using the Building 
Profile Input Program (BPIP) PRIME (BPIPPRIME) for the many tanks and other 
structures associated with the project sources; 

4 Processing of local and representative surface and upper air meteorological data to form a 
five-year model ready data set in AERMET; 

5 Modeling of proposed Plant emissions in AERMOD and comparison with threshold 
levels; and 

6 Modeling of project and associated coal mining feedstock operations for comparison with 
ambient air quality levels. 

Details of these steps are provided in following subsections. 

Two modeling scenarios were performed: a cumulative NAAQS 1 W AAQS analysis that 
evaluates impacts due to sources directly related to the proposed Plant as well as the nearby Elk 
Mountain Mine operations, and nearby sources included in a WDEQ-supplied emission 
inventory, and a PSD increment analysis to evaluate impacts due to the proposed Plant and onsite 
'mining. 

6.2 DESCRIPTION OF THE PROPOSED PROJECT 

6.2.1 Site Location 

The facility will be located approximately 7.5 miles north of Interstate 80, exit 260 (Elk 
Mountain) on County Road #3 in Section 29 of Township 21 north and Range 79 west in Carbon 
County, Wyoming as shown in Figure 1.1. The UTM coordinate (NAD27) of the center of 
Section 29 is 390634 meters E and 4624013 meters N. A topographic map of the facility area 
indicating Section 29 is shown in Figure 1.1. Photographs of the proposed site area are shown in 
Figure 6.1 and Figure 6.2, depicting the varying terrain. 

The proposed project is classified as a 'Fuel Conversion Plant', which is one of the 28 major 
stationary sources for which the major source PSD threshold is 100 tpy for each criteria 
pollutant. As shown in Table 1.1 and Table 3.3, the estimated emissions from the facility exceed 
these levels for NOx, CO, VOCs, and PMlO. Therefore, the project is subject to PSD review. 
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The project site is located in an area that is designated as attainment for all NAAQS. 

Figure 6.1 - Plant Site Area, View from South Side 

Figure 6.2 - Plant Site Area, View Over Coal Hills Toward Elk Mountain 
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6.2.2 Source Emissions and Parameters 

Modeled Plant emission rates were based on the activity levels and applied control technologies 
described in Sections 3 and 4 of this document. Conservative emission estimates were used to 
predict the maximum likely impacts for each modeled pollutant. Where practicable, 
combinations of operations were developed to allow operational flexibility for future Plant 
activities. For example, cold startup and operations after cold startup, and normal operations 
scenarios were evaluated to determine annual emissions for modeling. 

Of the emitted criteria pollutants, VOC emissions, which are precursors to ozone, were not 
explicitly modeled. Modeling ofVOC impacts is not performed for two reasons. First, no 
NAAQS are established for VOCs. Second, AERMOD does not have the capability to model the 
chemical reactions that form ozone in the atmosphere from VOCs. Given the relatively low 
ambient ozone concentrations in the area sUrrounding the Plant and the lack of significant 
industrial NOx and VOC .emissions nearby, no ozone analysis was performed. 

Emissions of criteria pollutants NOx, CO, S02, and PMlO were explicitly modeled and the 
maximum total short-term emission rates for all sources are shown below in Table 6.1. 

Table 6.1- Maximum Combined Modeled Short-Term Emission 
Rates for All Sources in the· Analysis 

Specific source model emission rates and input parameters are shown in Table 6.2. Pollutants 
with short-term averaging periods (CO, S02, and PMlO) were modeled at maximum short-term 

. rates for all operating scenarios. Note that for the LP Flare, a cold startup will not occur for a 
full day, but during those startup hours, the expected emissions from the LP Flare may 
substantially exceed its normal operation short-term emission rates. The short-term modeling 
analysis includes these higher short-term, startup-related, emissions from the LP Flare. Modeled 
pollutant emissions for the long-term (annual) NOx, S02, and PMlO analyses were based on 
additive operations across the highest emitting scenarios (7760 hr/yr of normal operations after 
startup plus 1,000 hr/yr of cold startup conditions). . 

Stack input parameters such as height, diameter, velocity, and temperature, are based on vendor 
information or established values for similar uirit operations. Effective heights and diameters for 
the HP and LP flares during startup and normal operations were calculated and modeled per 
established modeling guidance documentation. 

The full cumulative modeling analysis includes a nearby (35-km) source inventory, supplied by 
the WDEQ, for NOx and CO sources. Although the relative spatial distances are large, the point 
sources included in this nearby inventory have significant emission rates. Table 6.3 details the 
nearby point sources used for cumulative modeling. 
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Table 6.2 - Modeled Plant Point Source Parameters 

;~~ir~?;C'""'~rl{""'Gt'0r:~;;~?~::{:trr;1~;r7=;~Ji""':J·r:'&r:'~)lt:' 
Turbine and 
HRSGTrain 1 

Turbine and 
HRSGTrain2 

Turbine and 
HRSG Train 3 

Gasifier 
Preheater 1 

Gasifier 
Preheater2 

Gasifier 
Preheater3 

Gasifier 
Preheater4 

Gasifier 
Preheater5 

HP Flare 

Black-Start 
Generator 1 

Black-Start 
Generator 2 

Firewater 
Pump 

Auxiliary Boiler 

Catalyst 
Regenerator 

Reactivation 
Heater 

HGTReactor 
Charge. Heater 

LP Flare 

Black-Start 
Generator 3 

W"RS 

CTG1 

CTG2 

CTG3 

GHEAT1 

GHEAT2 

GHEAT3 

GHEAT4 

GHEAT5 

Z8901 

BSG1 

BSG2 

FIREPUMP 

AB 

REGH 

REAH 

HGT 

Z8902 

BSG3 

391190.18 I 4624309.74 I 2133 45.73 I 366.49 

391190.18 I 4624231.74 I 2133 45.73 I 366.49 

391190.18 I 4624179.74 I 2133 45.73 I 366.49 

390998.86 I 4624266.35 I 2133 25.91 I 422.05 

390998.46 I 4624253.85 I 2133 25.91 I 422.05 

390998.18 I 4624241.85 I 2133 25.91 I 422.05 

390997.86 I 4624229.85 I 2133 25.91 I 422.05 

390997.46 I 4624217.35 I 2133· 25.91 I 422.05 

390824.94 I 4624353.31 I 2133.9 I 46.0/86.55 * I 1273 

391102.68 I 4623970.7 I 2133 30 I 767.6 

391107.68 I 4623970.7 I 2133 30 I 767.6 

391247.38 I 4624293.74 2133 6.1 739.27 

391085.81 I 4624005.5 2133 15.24 422.05 

391329.29 I 4624467.64 2133 15.24 422.05 

391329.5505 I 4624486.43 2133 15.24 422.05 

391329.29 I 4624447.64 2133 15.24 422.05 

390856.48 I 4624591.43 2133.6 46.0/85.0* 1273 

391112.68 I 4623970:7 2133 30 767.6 
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7.65 

7.65 

7.65 

7.45 

7.45 

7.45 

7.45 

7.45 

20 

1.96 

1.96 

45 

1.6 

1.6 

1.6 

1.6 

20 

1.96 

5.79 

5.79 

5.79 

0.41 

0.41 

0.41 

0.41 

0.41 

0.1521 
13.64* 

0.41 

0.41 

0.15 

0.91 

0.91 

0.91 

0.91 

0.076/3.32* 

0.41 

2.206 

2.206 

2.206 

0.0074 

0.0074 

0.0074 

0.0074 

0.0074 

0.2956 

0.033 

0.033 

0.0433 

0.4076 

0.133 

0.077 

·0.077 

0.00437 

0.033 

1.434 

1.434 

1.434 

0.218 

0.218 

0.218 

0.218 

0.218 

409.4 

1.95 

1.95 

0.046 

0.685 

0.223 

0.129 

0.023 

2.44 

1.95 

0.336 

0.336 

0.336 

0.0015 

0.0015 

0.0015 

0.0015 

0.0015 

946.02 

0.0014 

0.0014 

0.00076 
4 

0.005 

0.0016 

0.00092 

0.00016 

453.75 

0.0014 

1.26 

1.26 

1.26 

0.0197 

0.0197 

0.0197 

0.0197 

0.0197 

0.0 

0.00019 

0.00019 

0.0096 

0.062 

0.0202 

0.0117 

0.002 

0.0 

0.00019 
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Emission UnH 

COzStack 
Vent 

Table 6.2 - Modeled Plant Point Source Parameters 

* The second number indicates the flare's effective stack height or effective diameter. 

Table 6.3 - Modeled Cumulative (Nearby) Point Source Parameters 

Emission . Location UTM Modelea~~6:~~~'ift~r6meter~?i::~;;:;;i> .,L: t<i;:';\:, \;:'~:~;Mod~I~'~!=mlssloii:Rates (gls) . 

Unit~~odel (~) .. ' (~).. : ::.;:(~i . Helght(m)·. ::.~!r~~iHf~f~1i~t:;.,;·$i~~~i~';(m}~1;]:·~~4;!~;~OX;3~':~H :~i1~~~ .. :lli'":~~;; j>; .. '. PM10 ..... 
SRC36454 421705 4587401 2225.9 13.87 672.04 12.19 1.07 15.09 

SRC36455 421705 4587401 2225.9 13.87 672.04 12.19 0.91 6.13 I 2.83 

SRC36456 421705 4587401 2225.9 13.87 672.04 12.19 1.07 15.09 

SRC36457 421705 4587401 2225.9 13.87 672.04 12.19 1.07 10.38 1.32 

SRC36458 421705 4587401 2225.9 8.23 842.04 78.64 0.24 3.26 0.377 

SRC36459 421705 4587401 2225.9 8.23 842.04 78.64 0.24 3.26 0.377 

SRC36462 421705 4587401 2225.9 12.19 685.93 41.76 1.04 0.618 0.662 

SRC36463 421705 4587401 2225.9 6.4 449.82 6.12 0.46 0.154 

SRC37392 395304.8 4649701 2023.84 7.92 596.48 24.05 0.43 0.975 0.106 

SRC37393 395304.8 4649701 2023.84 7.92 596.48 24.05 0.43 0.975 0,106 

SRC37771 399740 4606350 2332.8 10.97 922.04 50.51 1.01 0.710 0.518 

SRC36900 375778.9 4651513 2011 11.0 730.4 71.6 0.25 0.503 0.164 

SRC36901 375778.9 4651524 2011 11.0 730.4 71.6 0.25 0.503 0.164 

SRC36902 375778.9 4651536 2011 11.0 762.0 38.6 0.25 0.319 0.642 

SRC36903 375778.9 4651547 2011 11.0 762.0 38.6 0.25 0.319 0.642 
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6.2.2.1 Coal Mine Fugitive Emission Area Sources 

Existing surface and planned underground coal mining operations are located within the 
facility's "ambient" boundary. MBFP has an option to purchase the coal it needs frotnArch 
Coal of Wyoming, LLC (Arch). Arch operates the existing surface mine, The Elk Mountain 
Mine, under permit CT - 4136 (Wyoming), which includes the projected future annual emissions 
and locations of its aboveground mining operations. A copy of that permit was obtained from 
theWDEQ. 

Emission factors from the Arch surface mine permit were used to calculate future emissions from 
the aboveground operation locations to be constructed to support the proposed underground 
Saddleback Hills Mine. Area sources were created to the west of the facility for these potential 
future emissions. 

Table 6.4 shows the area source modeling parameters for the Plant's mining operations as well as 
the aboveground mining operations associated with the Elk Mountain and Saddleback Hills Mine 
in the year 2010 for this analysis. 

6.2.2.2 Industrial Gasification & Liquefaction Plant Volume Sources 

Volume sources were used to represent HAP emissions associated with storage taiJ.ks and 
equipment leaks. Table 6.5 shows the modeling parameters for the volume sources and 
Figure 6.3 shows the complete layout of all ~ources related to the facility (including the Elk 
Mountain Mine operations). 

Figure 6.4 shows the locations of the Plant and the nearby sources included in the inventory sent 
bytheWDEQ. 

6.2.3 Additional Emission Assumptions 
The following conservative assumptions were used when conducting this modeling analysis. 

• Normal operations at the facility will not include the Black-Start Generator emissions. 
Therefore, simultaneous / concurrent emissions that were modeled for the Black-Start 
generators and turbines are not likely to occur. In other words, several emission units / 
sources are not likely to emit concurrently with other sources. 

• Vehicle tailpipe NOx emissions associated with the nearby mining operations (Elk Mountain 
Mine) were included in the PSD increment and NAAQS analysis. 

• Vehicle tailpipe, surface mining, and vehicle traffic (associated with haul roads) PMlO, S02, 
and CO emissions (Elk Mountain Mine) were included in the NAAQS analyses to determine 
cumulative impacts for each pollutant. 

• Surface mining emissions are below ground level or surrounded by high walls that could 
prevent the release ofPM/PMIO into the ambient domain; the area sources for the surface 
mining for this modeling analysis are above ground level. 
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Near Field Air QualilY Impact Analvsis 

Table 6.4 - Area Source ModeliQ.g Parameters 

"' ·.-f;::.\","i';j!t ",:,~ .• •. ;'.,.H,.!.:.'.; .•••••. ,-. ., •• ,~"". ;i)'~'~ ~;;r;t' 

4623397,9 2133 20,0 9,3 

4622056.4 2252 12.0 9.3 

4623411.5 2134 12.0 9.3 0.000004 0.0000034 0.00000007 0.000006 

389673.8 4623406.6 2134 12.0 9.3 0.0000137 0.0000115 0.00000023 0.0000134 

388228.6 4622113.5 2189 12.0 9.3 0.0000137 0.0000115 0.00000023 0.0000134 
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,,,;:'::,;':?,.( :,,~-,;::.,.:~ .. :;;"": ";"''':;.'':''':::' "',".""'" 
. . ." 

'.' ." Source .. Source .. 
. ~~llrcell),/Type.· • Description 

:(i~·.m·Q~el) .... 

T_A Volume Gasoline Tank 

T_B Volume Gasoline Tank 

T_C Volume Gasoline Tank 

T_D Volume Gasoline Tank 

T_E Volume Gasoline Tank 

T_F Volume Gasoline Tank 

T_G Volume Gasoline Tank 

T_H Volume Gasoline Tank 

TJ Volume Methanol Tank 

T_J Volume Methanol Tank 

T_K Volume Heavy Gas Tank 

Vi Volume Equipment Leaks 

""qS 

Near Field Air QnalilY Impact AnalYsis 

Table 6.S - Volume Source Modeling Parameters 
·if.;::;~ .. ;l ".';:-;:", '" :: , .. : ::: :~"':~:I"~ ~~:!\~~~~:~~f:~:t ~~~:f~: r.\.:::~:\!.~I~;'·:·::::: "~ ::i!.~~f~·mtry·':;'·· 

.,~~rthin~;;r' 
:; 

Easting, ··.Base·. Release' . ... (initial 
(X) . M.',.: Elevation "Height: dimension) . 

(in) ..... (m)' (in) (in)' (m) 

390966.4 4624652 2133.2 14.6304 10.6325581 

391021.3 4624652 2133 14.6304 10.6325561 

3911092 4624652 2133 14.6304 10.6325581 

3911752 4624652 2133 14.6304 10.6325581 

390966.4 4624712 2133.2 14.6304 10.6325581 

391021.3 4624712 2133 14.6304 I 10.6325561 

391109.2 4624712 2133 14.6304 I 10.6325581 

3911752 4624712 2133 14.6304 10;6325561 

390966.4 4624822 2133 14.6304 10.6325581 

391021.3 4624822 2133 14.6304 10.6325561 

391173.8 4624640 2133 14.6304 9.21488372 

391224.369 4624457.507 2133 2.0 61.12 

Rev}IJ.2/08 

" ..... " ... " .. :.', '1"""'" l:~~;:;?;:{'-Z·:?·;·;::~:l~;:?;~'·'::~?·:·;?~~:?:\7f·::~:}~~~~}.)' .. Sigma,z" 
. II" . . : Modeled Enlissiol) Rate$';;;.,· ~ 

"(initi~l .• . "(a/se~l' ··.;t':~~w1;~~{\ dimen~(pn) . 
, \I 

NOx .CO ". S02. . PM10:·· (m)11 . '. .' ':.' . 
11 

2.32 0.0 0.0 0.0 0.0 

2.32 0.0 0.0 0.0 0.0 

2.32 0.0 0.0 0.0 0.0 

2.32 0.0 0.0 0.0 0.0 

2.32 0.0 0.0 0.0 0.0 

I 2.32 J 0.0 I 0.0 I 0.0 0.0 

I 2.32 I 0.0 

2.32 0.0 

I 2.32 I 0.0 

I 2.32 I 0.0 

2.32 0.0 

4.65 0.0 

I 0.0 I 
0.0 

I 0.0 I 
I 0.0 I 

0.0 

0.0 

0.0 0:0 

0.0 0.0 

0.0 I 0.0 

0.0 I 0.0 

0.0 0.0 

0.0 0.0 
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Figure 6.3 - Plant and Nearby Mining Area Sources 
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Figure 6.4 - Plant Location Relative to the WDEQ Provided Emission Inventory 
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6.3 STANDARDS, CRITERIA LEVELS, AND BASIC METHODOLOGY 
The results of the air quality dispersion modeling analysis are compared with various ambient 
levels to assess potential impacts to local air quality resulting from the proposed Plant. The 
proposed Plant's source emissions must not cause an exceedance of any national or Wyoming 
ambient air quality standards, and the increase in ambient air concentrations must not exceed the 
allowable PSD increments. 

The dispersion modeling analysis typically involves a two-step approach. The first step looks at 
the proposed facility's emission sources and is referred to as the significant impact analysis 
(SIA). Only the proposed facility is considered in the SIA analysis; nearby sources and 
background ambient air quality concentrations are not considered. The highest predicted off-site 
concentration for each pollutant and each averaging period is compared to the modeling 
significant impact levels (SlLs) listed in Table 6.6. Ifthe estimated concentration levels are 
below the applicable SIL, no further analysis is required and the source is considered to have an 
insignificant impact. For the proposed Plant, SIA modeling results indicated exceedance of the 
SILs for each of the pollutants' shown in Table 6.6. 

The next phase is more robust and includes the NAAQS 1 W AAQS and the PSD increment 
analyses, which require modeling the proposed Plant emission sources as well as nearby sources 
and taking the background air quality concentration into account. The NAAQS and W AAQS are 
maximum concentration "ceilings" measured in terms of the total concentration of a pollutant in 

.. -'\ the atmosphere. The proposed Plant's source emissions cannot cause a NAAQS or W AAQS 
\ / exceedance. A PSD increment is the maximum increase in ambient concentration that is allowed 

to occur above a baseline concentration for a pollutant. Significant deterioration is said to occur 
when the amount of new pollution would exceed the applicable PSD iricrement. The NAAQS, 
W AAQS, and Class II PSD Increments are listed in Table 6.6. Because the proposed Plant 
emissions resulted in SIL exceedances for all modeled criteria pollutants, full NAAQS 1 

" . ./ 

W AAQS and PSD increment analyses were performed. 

Table 6.6 - SILs, NAAQS, W AAQS, and PSD Class n Increments 

Nitrogen Dioxide 

Sulfur Dioxide 

Particulate Matter 
<10 !-Lm [PMlO] 

Carbon Monoxide 

Annual 

3-hour 

24-hour 

Annual 

24-hour 

Annual 

I-hour 

8-hour 

1 

25 

5 

1 

5 

1 

2,000 

500 

100 25 

1,300 512 

365/260 91 

80160 20 

150 30 

Revoked 1 50 17 

40,000 N/A 

10,000 N/A 

1. Primary NAAQS are noted in this table. Secondary NAAQS are addressed in Section 6.8 (Impacts to Soil and Vegetation). 
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For a new source, compliance with any NAAQS is based upon the total estimated air quality, 
which is the sum of the background concentration and the estimated ambient impacts of the 
Plant's proposed emissions. A complete PSD increment "consumption" and NAAQS 
comparison evaluation was completed for this modeling analysis. 

6.4 NEAR FIELD MODELING METHOD 
Near field impact analysis modeling was conducted for Plant sources of NO x, CO, S02 and PMlO 
emissions using the methodology outlined in the previous section. This section includes a 
detailed description of the modeling approach and data requirements for assessing air quality 
impacts due to the proposed Plant. 

6.4.1 Model Selection and Setup 

The air quality impacts were modeled at near field receptors using the latest version of the EPA 
regulatory inodel (AERMOD) (Version 07026). The AERMOD model is designed to predict 
ground-level pollutant concentrations from a wide variety of sources associated with industrial 
facility source types. AERMOD contains algorithms for: (1) dispersion in both the convective 
and stable boundary layers; (2) plume rise and buoyancy; (3) plume penetration into elevated 
inversions; (4) computation of vertical profiles of wind, turbulence, and temperature; (5) Urban 
nighttime boundary layer; (6) treatment of receptors on all types of terrain from the surface up to 
and above the plume height; (7) treatment of building wake effects; (8) improved approaches for 
characterizing the fundamental boundary layer parameters, and (9) treatment of plume meander. 
The AERMOD modeling system consists of two pre-processors: AERMET which provides 
AERMOD with the meteorological information it needs to characterize the planetary boundary 
layer (PBL); and AERMAP, which characterizes the terrain, and generates receptor grids for 
AERMOD. 

Pursuant to WDEQ modeling guidelines (2006a and 2006b), the regulatory default options were 
used, including building and stack tip downwash, default wind speed profiles, exclusion of 
deposition and gravitational settling, consideration of buoyant plume rise, and complex terrain. 

Emission sources at the Plant will be influenced by aerodynamic downwash. Since downwash is 
a function of projected building width and height, it is necessary to account for the changes in 
building proj ection as they relate to changes in wind direction. Once these proj ected dimensions 
are determined, they can be used as input to the AERMOD model. The USEP A Building Profile 
Input Program (BPIP version 04274), enhanced to include the PRIME algorithms as applicable 
to AERMOD, was used to conduct the good engineering practice (GEP) stack height analysis 
and to determine wind direction-specific building/structure dimensions. 

The BPIP-PRIME program builds a mathematical representation of each building or structure to 
determine projected building dimensions and its potential zone of influence. These calculations 
are performed for 36 different wind directions (at IO-degree intervals). If the BPIPPRIME 
programdeterrnines that a source is under the influence of several potential building wakes, the 
structure or combination of structures which has the greatest influence (hb + I.5Ib) is selected for 
input to the model. Conversely, ifno building wake effects are predicted to occur for a source 
for a particular wind direction, or if the worst-case building dimensions for that direction yield a 
wake region height less than the source's physical stack height, building parameters are set equal 
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to zero for that wind direction. For this case, wake effect algorithms are not exercised when the 
model is run. The building wake criteria influence zone is 5lb downwind, 2lb upwind, and 0.51b 
crosswind. These criteria are based on recommendations by USEP A. The PRIME algorithm 
addresses the entire structure of the wake, from the cavity immediately downwind of the 
building, to the far wake. . 

Input to the BPIPPRIME program consisted of the location of Plant emission units and the 
coordinates and heights of the buildings and structures. The structures used in the analysis are 
shown in Figure 6.5 along with the source locations. 

Figure 6.5 - GEP Stack Height Assessment Building and Source Location Depiction 
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6.4.2 Databases for Air Quality Assessment 
The databases required for the air quality impact assessment included emissions inventory, 
meteorological data, receptor points, and terrain data. The emissions inventory was described in 
Section 6.2.2 and presented in Tables 6.2 through 6.5. The following sections describe the 
meteorological data, receptor points, and terrain data databases required to perform the air 
quality impact assessment. 

6.4.3 Meteorological Data 

Nearby sources of meteorological data (three surface sites and one upper air site) were identified, 
and six years of recent (2000-2005) meteorological data were obtained, reviewed for 
completeness, and the valid years were processed in AERMET. The surface sites included a 
nearby meteorological tower installation with automatic recording instrumentation located 
outside of Elmo, WY, about 24 km northwest of the Plant site, and two National Weather 
Service (NWS) ASOS sites, one located at the Rawlins Municipal Airport approximately 70 km 
west of the Plant location and one located at the Laramie Gen. Brees Airport approximately 73 
km southeast of the Plant location. 

Inter-Mountain Labs (IML) operated the Elmo meteorological station in accordance with 
Meteorological Monitoring Guidance for Regulatory Modeling Applications (EPA-4541R-99-
005). IML performed semi-annual quality assurance audits on the station and the IML staff 
conducted quality control procedures on the data. IML submitted quarterly reports (including 
semiannual quality assurance audits) to Dennis Wuertz at Semmoe (Arch ofWyommg, LLC), 
who then submitted the reports to Bob Schick at the WDEQ. Cara Keslar in the Air Quality 
Monitoring Division may be contacted with regard to this data. The UTM coordinates (Zone 13, 
NAD27) of this station are 372052 meters E, 4638122 meters N. 

In order to meet the completeness criteria for PSD-quality meteorological data, only 10 percent 
of the data in any given year can be missing. The Elmo, WY data was reviewed for 
completeness and the results are shown in Table 6.7. The Elmo data collected during 2002 does 
not satisfy the completeness criteria because only 64%, 40%, and 81 % of the data were available 
during the 2nd

, 3rd
, and 4th quarters of the year. Therefore, 2000, 2001, 2003,2004, and 2005 on

site data were used for the AERMET processing and AERMOD modeling. 

Therefore, a five year meteorological data set was developed for the years 2000, 2001, and 
2003-2005 with the Elmo site noted as the "on-site" location and the Laramie and Rawlins sites 
as the NWS surface locations, respectively. The Rawlins NWS site meteorology set for years 
2000 and 2003 lacked sufficient cloud cover data necessary to establish completeness. 
Consequently, Rawlins NWS surface meteorology data was used only for the years 2001, 2004, 
and 2005. Because the Laramie NWS had complete cloud cover data for the two years for which 
the Rawlins data was incomplete, Laramie NWS surface meteorology was used for the years 
2000 and 2003. The full five-year data set was processed in AERMET into model-ready format. 
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Table 6.7 - Site-Specific Elmo Meteorological Data Completeness 

Total Hours 
Quarter 

Number of 

2184or2160 2184 

', ...... ' " 

.. ," 

2208 2208 

Missing Hours 
r-------~---------+--------_r--------~----------~ 

Percent 
Completed 

(%) 

Three years of hourly surface observations (2001, 2004, and 2005) from the Rawlins Municipal 
Airport, WY were obtained from the National Climatic Data Center (NCDC) in AERMET
compatible TD3505 format. The Rawlins NWS site is located approximately 70 1a:n west of the 
proposed facility at VTM coordinates (NAD27) 317221 meters E and 4629697 meters N. 

Two years of hourly surface observations (2000 and 2003) from the Laramie Gen. Brees Airport, 
WY were obtained from the NCDC in AERMET-compatible TD3505 format. The Laramie 
NWS site is located approximately 73 km southeast of the proposed facility at UTM coordinates 
(NAD83 Zone 13 North) 443640.9 meters E and 4573759.8 meters N. 

The Rawlins and Laramie hourly surface meteorology data sets were reviewed to establish 
completeness. The result of the completeness review of the Rawlins and Laramie data is shown 
in Table 6.8. The frequency distribution of wind speed and direction for the Elmo, Rawlins, and 
Laramie combined 1 AERMET processed surface data is shown in Table 6.9. 

Table 6.8 - Data Completeness Evaluation, Rawlins and Laramie 
NWS Hourly Surface Meteorological Data 

~;i~i:~iJt~~~~jt{IJ~ji{J~l~ ~;t~~~j;tfi1;,~~(:~~'/::i~;;:"f;'!:t~f;. ~;ji;;;;~ttM&~mJMflf1J·'·.· .......• ~J;~~!t~{~I~f~~ft:~~t~~·~·'· 
2000 Laramie 328 96.3 

2001 Rawlins 504 94.2 

2003 Laramie 151 98.3 

2004 Rawlins 447 94.9 

2005 Rawlins 514 94.1 
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Table 6.9 - Frequency Distribution of Wind Speed and Direction of the Elmo, 
Rawlins, and Laramie Hourly Surface Meteorological Data (2000, 2001, 2003-2005) 

Upper air data are needed to estimate hourly mixing heights, which are required inputs to the 
AERMOD dispersion model. The most suitable NWS station to the project site that routinely 
performs upper air soundings is the NWS station in Riverton, WY (WBAN 24061), which is 
located approximately 250 km northwest of the proposed project site. The UTM coordinates 
(NAD27) of the RivertonNWS station are 217421 meters E and 4773109 meters N. Twice-daily 
upper air sounding data was obtained from the National Oceanic & Atmospheric Administration 
(NOAA), http://raob.fsl.noaa.gov/. 

As discussed with WDEQ, the same five years (2000, 2001, 2003, 2004, and 2005) were used for 
both the NWS surface and upper air data in the AERMET processing so that the upper air data 
coincided with the surface data. Five parameters for each hour were collected at the Elmo, WY 
monitoring site, including wind direction' (degree), wind speed (meters per seconds), sigma theta 
(degrees), temperature (Celsius), and precipitation (millimeters). Sensor elevations are 10 meters 
above grade level (agl) for wind speed and direction, 2 meters eagl) for temperature, and 
approximately 1 meter (agl) for precipitation. 

An average of the desert scrubland and grassland surface characteristics values for albedo, the 
Bowen Ratio and surface roughness length were applied to AERMET Stage 3. 
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The windrose of the processed AERMET data based on the site-specific Elmo, Laramie, and 
Rawlins hourly surface meteorological data is shown in Figure 6.6. 

Figure 6.6 - Wind Rose of AERMOD Input, Five-Year Period 

6.4.4 Receptor Grid 
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The receptor grid used in the modeling analysis was designed tQ identify the maximum air 
quality impact due to the proposed project. . The receptor grid began at the ambient air boundary 
and extended outward 10 km into ambient air. The following receptor spacing was used: 
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1 50 m spacing along the Plant's ambient air boundary; 

2 100 m spacing from the boundary to 1 km; 

3 500 m spacing from 1 km out from the proposed project to 5 km; 

4 1 Ian spacing from 5 Ian to 10 Ian from the proposed project; and 

5 500 meter from nearby mining area sources to closest receptor. 

Receptor elevations were included for all receptor points and were obtained from digital 
elevation 7.5 minute topographic maps (http://data.geocomm.coin). The DEM domain was 
extended to approximately 25 km from the proposed Plant to include the potential terrain of 1 0 
percent slope or greater for complex terrain modeling. Source elevations were also obtained 
from the same data using AERMAP. The receptor grid is shown in Figure 6.3. 

6.5 GROWTH ANALYSIS 
During normal operations, the Plant is expected to employ 300 to 400 people with various trades. 
Many of these trades are commonly found in the coal mining industry. These employees are 
expected to live in the existing communities, such as Elk Mountain, Medicine Bow, Hanna, 
Saratoga, Rawlins, and Laramie. Carbon County has historically been a coal mining area with 
mining activity from the turn ofthe century through 2005. Population in the county has been 
declining since the 1990s (approximate]y 1,300) possibly resulting from the declining coal 
industry. The commercia] support industries are already in place in Hanna and along the 1-80 
corridor. 

6.6 CRITERIA POLLUTANT MODELING RESULTS 
The following sections describe the results of the ambient air quality impact analysis. Modeling 
files are included in a CD-ROM provided along with this application. The README file 
included on the CD-ROM explains modeling :file organization. 

6.6.1 802 Modeling Demonstration 

Table 6. i 0 presents the maximum predicted 3-hour, 24-hour, and annual average S02 
concentrations due to all cumulative source emissions. The second-highest concentration for 
each year is presented for the 3-hour and 24-hour averaging periods, while the maximum value 
for each annual average is presented. The total concentration (cumulative predicted 
concentration plus background) is compared to the NAAQS and W AAQS. As shown in the 
table, al1 predicted total concentrations are weB below the respective NAAQS and W AAQS 
values. 

Table 6.11 presents the maximum predicted 3-hour, 24-hour, and annual average concentrations 
due to project-specific source emissions and compares these values to the PSD increment. These 
emissions include oil-site mining operations and emissions from Plant equipment. For the PSD 
increment comparison, each year's maximum concentration is selected for the 3-hour, 24-hour, 
and annual average time period. The prediCted concentration is compared to the PSD increment 
directly, without including the background concentration. As shown in the table, all predicted 
concentrations are below the respective PSD increments. 
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Figures 6.7, 6.8, and 6.9 illustrate maximum PSD increment impacts for 3-hour, 24-hour, and 
annual averaging times. 

Table 6.10 - Predicted S02 Concentrations Compared to NAAQS 1 W AAQS 

3 Hour 1 

24 Hour 1 
r---r----+--_r----+---~--~----r_------+_------_r----~ 

Annual 

1. Based on the second-highest maximum. 
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Table 6.11- Predicted S02 Concentrations Compared to PSD Increments 
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Figure 6.7 - 2003 Maximum S02 3-Hour Impacts (PSD) 
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Figure 6.8 - 2001 Maximum S02 24-Hour Impacts (PSD) 
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Figure 6.9 - 2003 Maximum 802 Annual Impacts (PSD) 
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6.6.2 PM/PM10 Modeling Demonstration 
Table 6.12 presents the maximum predicted 24-hour and annual average cumulative PMJPMlO 

concentrations compared to the NAAQS and W AAQS. Emissions in this analysis include 
nearby mining operations and vehicle traffic and the proposed Plant. The predicted second
highest 24-hr value is presented, along with the highest predicted maximum annual value. Each 
of these values is added to the respective 24-hr and annual background concentration for 
comparison to the NAAQS and W AAQS. As shown in the table, all predicted total 
concentrations are below the respective NAAQS and W AAQS values. 

Table 6.13 presents the results of the PMlPMlO PSD increment analysis. The maximum 
predicted 24-hr and annual PMlPMlO values are compared to the respective PSD increment. As 
shown in the table, all predicted concentrations are below the applicable PSD increment value. 

Table 6.12 - Predicted PMlPMlO Concentrations Compared to NAAQS / W AAQS 

Annual 

24 Hour 

Table 6.13 - Predicted PMlPMlO Concentrations Compared to PSD Increments 
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Figures 6.10 and 6.11 illustrate maximum PSD increment impacts for 24-hour and annual 
averaging times. 

Figure 6.10 - 2000 Maximum PMIO 24-Hour Impacts (PSD) 
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Figure 6.11- 2005 Maximum PMIO Annual Impacts (PSD) 
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6.6.3 CO Modeling Demonstration 
Table 6.14 presents the maximum. predicted I-hour and 8-hour average cumulative CO 
concentrations compared to the NAAQS and W AAQS. Emissions in this analysis include 
nearby point sources (from WDEQ emission inventory data), nearby mining operations and 
vehicle traffic, and the proposed Plant. The maximum predicted second-high values are 
presented and added to the respective I-hour and 8-hour background concentrations for 
comparison to the NAAQS and W AAQS. As shown in the table, all predicted total 
concentrations are below the respective NAAQS and W AAQS values. No PSD increment 
analysis was conducted for CO, as no PSD increments exist for CO. 

Table 6.14 - Predicted CO Concentrations Compared to the NAAQS I W AAQS 

Figures 6.12 and 6.13 illustrate the second high CO I-hour impacts with respect to the NAAQS 
andWAAQS. 
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J!'igure 6.12 - 2001 Second High CO 1-Hour Impacts (NAAQS) 
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Figure 6.13 - 2001 Second High CO 8-Hour Impacts (NAAQS) 
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6.6.4 NOx Modeling Demonstration 

Table 6.15 presents the maximum predicted annual average NOx concentrations compared to the 
NAAQS, W AAQS, and the NOx PSD increment value. Emissions in this analysis include 
nearby point sources (from WDEQ emission inventory data), nearby mining operations and 
vehicle traffic, and the proposed Plant. The maximum predicted annual average concentrations 
are presented and added to the background concentration for comparison to the NAAQS and 
W AAQS. As shown in the table, all predicted total concentrations are well below the respective 
PSD increments, and the total concentrations fall well below the NAAQS and W AAQS. 

Table 6.15 - Predicted NOx Concentrations Compared to the PSD Increment, 
NAAQS, and W AAQS 

Figure 6.14 illustrates the maximum annual NOx impacts. 
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Figure 6.14 - 2001 Maximum Annual NOxImpacts (NAAQS and PSD) 
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6.7 HAP MODELING 
HAP modeling was conducted using AERMOD and the five years of meteorological data 
described previously for the criteria pollutant modeling. 

6.7.1 HAP Emission Sources 
During normal operations, the largest HAP emission sources are fugitive emissions from 
equipment leaks and tanks. A ground-based volume source was modeled to represent fugitive 
HAP emissions associated with process equipment leaks. This fugitive HAP volume sourCe is 
geographically located in the synthesis process areas of the Plant and was given a release height 
of 2 meters. Total equipment leak emissions for each pollutant were emitted from this allocated 
volume source. Table 6.4 has a complete listing of the volume sources for this modeling 
analysis. 

For tank emissions, eleven volume sources were created for the storage tank emissions. Eight 
tanks will contain gasoline, two will store methanol, and the remaining tank. is a heavy gasoline 
tank.. Total emissions for each pollutant were divided equally among the eleven tank. volume 
sources. Each tank volume source release height was set equal to the tank's height. 

6.7.2 HAP Risk Assessment Procedures 
HAP emissions were modeled and compared to the appropriate corresponding USEP A 
thresholds in order to evaluate the potential health risks due to short-term. and long-term 
exposures. Benzene, formaldehyde, xylene, toluene, and methanol maximum I-hour (short
term) averaged concentrations were compared to the Reference Exposure Levels (RELs) 
obtained from the EPA Air Toxics Database, Table 2 (EPA, 2005a). An REL is defined as the 
concentration level at or below which no adverse health effects are anticipated for specified 
exposure duration. The REL is designed to protect the most sensitive individuals in the 
population. Exceeding the REL does not automatically indicate an adverse health impact. 

No RELs are available for ethyl benzene and n-hexane. Instead, the available Immediately . 
Dangerous to Life or Health values divided by 100 (IDLHllOO) were used. Dividing by 100 is a 
very conservative approach to reduce a pollutant's concentration threshold of concern to only 1 
percent of the level that is considered to be "immediately dangerous." IDLH values are 
determined by the National Institute for Occupational Safety and Health (NIOSH) and were 
obtained from the EPA's Air Toxic Database (EPA,2005a). The maximum of the two short
term (g/sec) emission rates due to cold startup and normal operations for each pollutant and 
source were modeled and are shown in Table 6.16. For example, for a particular pollutant, 
several sources' emissions will be highest during startup (generators) and other sources' 
emissions are highest during normal operations (tank operations at full plant production). For 
each type of source, the highest emission rates (from startup, malfunction or normal operations) 
were modeled simultaneously to conservatively estimate air quality impacts. 
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Table 6.16 - Source HAP Short-Term (Maximum) Emission Rates 

1. Tanks are shown as sources T_A through T_K. V1 is the equipment leak volume source. 

6.7.3 HAP Modeling Results 

6.7.3.1 Maximum 1-Hour HAP Concentrations 

Table 6.17 shows the highest short-term (I-hour) averaged concentrations using worst-case 
assumptions and the corresponding RELs. Each of the seven modeled HAPs has a predicted 
maximum I-hour concentration well below the applicable REL. 

DRS Rev. 2/12/08 6-33 

DEQ 000814 



SECTIOIISIX Near Field Air Qualitv Impact Analvsis 

Table 6.17 - Source HAP Emission Rates 

1. EPA Air Toxies Database, Table 2 (EPA, 2005b). 

2. No REL available for these HAPs. Values shown are from (IDLH/100) EPA Air Toxles Database, 
Table 2 (EPA, 2005b). 

6.7.3.2 Maximum Annual HAP Concentrations 

Annually averaged modeled HAP concentrations due to normal operations were compared to the 
Reference Concentrations for Chronic Inhalation (RfCs). An RfC is defined by the EPA as the 
daily inhalation concentration (maximum annually averaged for this analysis) at which no long
term adverse health effects are expected. RfCs exist for both non-carcinogenic and carcinogenIc 
effects on human health (EPA, 2005b). Annually averaged modeled benzene, methanol, 
toluene, ethylbenzene, xylene, n-hexane, and formaldehyde concentrations were compared to the 
non-carcinogenic RfCs shown in Table 6.18. Maximum annual predicted concentrations are well 
below the applicable RFCs for each pollutant. 

Table 6.18 - Annually Averaged Modeled Concentrations 

1. EPA Air Toxies Database, Table 1 (EPA, 2005e). 

6.7.3.3 Carcinogen Analysis 

RfCs for suspected carcinogens benzene and formaldehyde are expressed as unit risk factors 
(URS) and accepted methods for risk assessment are used to evaluate the incremental cancer risk 
for these pollutants. Since the closest residence, viewed in aerial photographs, is 3.3 km to the 
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south of the Plant, the maximum annually averaged modeled concentration predicted at a 
distance of 3 km and beyond for Benzene and the maximum annually averaged modeled 
concentration for Formaldehyde are multiplied by EPA's URFs (based on 70-year exposure), and 
then multiplied by an adjustment factor which represents the ratio of projected exposure time to 
70 years. 

The adjustment factors represent two scenarios: a most likely exposUre (MLE) scenario and one 
reflective of the maximally exposed individual (MEl). The MLE duration is assumed to be 9 
years, which corresponds to the mean duration that a family remains at a residence (EPA, 1993). 
This duration corresponds to an adjustment factor of 9/70 = 0.13. The duration of exposure for 
the MEl is assumed to be 70 years and the corresponding adjustment factoris 1.0. 

A second adjustment is made for time spent at home versus time spent elsewhere. For the MLE 
scenario, the at-home time. fraction is 0.64 (EPA, 1993), and it is assumed that during the rest of 
the day the individual will remain in an area where annually averaged HAP concentrations would 
be one-quarter as large as the maximum annual average concentration. Therefore, the MLE 
adjustment factor is calculated as follows. 

MLE Adjustment Factor = (0.13) x [(0.64 x 1.0) + (0.36 x 0.25)] = 0.095. 

The MEl scenario assumes that the individual is at home 100 percent of the time, for the fmal 
adjustment factor of (1.0 x 1.0) = 1.0. 

The values for the cancer risk assessment from benzene and formaldehyde emissions from the 
proposed Plant are shown in Table 6.19. 

Table 6.19 - Cancer Risk Assessment Values 

MLE Benzene 7.S0E-06 0.095 

MLE Formaldehyde 5.50E-09 0.095 0.0427 2.2310SE-II 

:MEl Benzene 7.S0E-06 1 0.23451 1.83E-06 

:MEl Formaldehyde 5.S0E-09 1 0.0427 2.3485E-IO 

1. EPA AirToxics Database, Table 1 (EPA, 2005c). 

Figures 6.15 and 6.16 show the receptor locations with respect to the Plant including the 
maxiinum annually averaged concentrations for benzene for each receptor. Concentration ranges 
are colored based on the incremental cancer risk analysis. Figure 6.15 corresponds to the MLE 
and Figure 6.16 corresponds to the MEl. Each blue dot represents receptors that have 
concentrations that are at a 1 x 1 0-6 (l-in-a-million) risk or greater of developing cancer. Yellow 
receptors indicate a lower risk of developing cancer. Formaldehyde concentrations do not 
translate to the lxlO-6 risk threshold and therefore are not shown graphically. 

For the MLE analysis; a concentration of 1.349528 flglm3 corresponds to a lxl0-6 risk of 
.. ) developing cancer due to benzene exposure from Plant emissions. 
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DRS 

Figure 6.15 - MLE Receptors for Benzene 
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For the MEl exposure analysis; a concentration of 0.128205 J.lglm3 corresponds to 1x10-6risk. 

Figure 6.16 - MEl Receptors for Benzene 
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6.7.4 HAP Conclusion 

All maximum I-hour and maximum annual predicted HAP concentrations are below the 
applicable RELs and RfCs, respectively. Based on these recognized EPA thresholds, short-term 
HAP exposure resulting from Plant emissions meets applicable criteria. 

,./ With regard to carcinogenic pollutants, predicted formaldehyde concentrations do not exceed a 
1 x 1 0--6 risk at any modeled receptor. In contrast, benzene concentrations do exceed this risk 
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threshold at some locations. MLE greater than I x 10-6 risk occurs only along the east side of the 
Plant, while MEl exposure greater than 1 x 1 0-6 risk occurs along the south, east, and north Plant 
boundaries. The 1 x 10-6 MEl risk begins to fade away at 500 meters from the south and north 
Plant boundaries. To the east, MEl exposures greater than 1 x 1 0'-6 risk extend beyond 500 meters 
out to 5 km. 

As mentioned earlier, the closest residence is 3.3 km to the south of the Plant. Consequently, 
occupants of this residence would have a less than 1 x 10-6 risk of developing cancer due to 
exposure to Plant emissions of benzene or formaldehyde. As shown in the wind rose in Figure 
6.6, prevailing winds blow from the west or west-southwest more than 52 percent of the time. 
Winds blowing from the north are rare. 

6.8 IMPACTS TO SOIL AND'VEGETATION 
Areas surrounding the proposed Plant are of limited agricultural and commercial value and are 
shown in Figure 6.17 (the facility source location is indicated by coordinates). The terrain in the 
immediate Plant vicinity is generally rolling with a fairly uniform land cover. Views of the area 
presented in Figures 6.1 and 6.2 and comparison with Figure 6.17 suggests the general lack of 
commercial or recreational 'use in the project vicinity. 

The potential to emit from the Plant includes four criteria pollutants (CO, NOx, S02, and 
PMlPMlO) that will be emitted in excess ofPSD significant impact levels. The impacts of each 
of these pollutant emissions from the project are below the primary and secondary NAAQS 
shown. Secondary NAAQS standards are expressly designed to protect public welfare, including 
protection of soils, vegetation, and other environmental and man-made attributes. 
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6.8.1 Soil Impacts 

The US Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 
has compiled a detailed list of agricultural yields and soil types for portions of Carbon County. 
Of the over 540,000 acres surveyed, land capability is classified as Class 3 or worse (no soils are 
designated as Class 5). Soil within the surveyed areas of the county is classified as follows: 

• Class 3: Soils have severe limitations that reduce the choice of plants or that require special 
conservation practices, or both. 

• . Class 4: Soils hav~ very severe limitations that reduce the choice of plants or that require 
very careful management, or both. 

• Class 6: Soils have severe limitations that make them generally unsuitable for cultivation. 
Rangeland or forestry improvements can be applied. 

• Class 7: Soils have very severe limitations that make them unsuitable for cultivation. They 
can be used for forestry or grazing, but rangeland improvements are impractical. 

.. Class 8: Soils and miscellaneous areas have limitations that nearly preclude their use for 
commercial crop production. 

Only I percent of the surveyed land produces alfalfa or hay without using irrigation. With· 
regard to irrigated land (accounting for a small portion of the county), the most productive land 
produces up to 5 tons of alfalfa per acre. Assuming a value of $13 Olton of alfalfa, maximum 
cropland production value is $650/acre onthe best-producing land included in the NRCS survey 
of Carbon County. Based on this information, most Carbon County land does not have 
significant commercial value. NRCS crop yields are provided in Appendix K. The NRCS soil 
survey is provided in Appendix L. 

Little information on direct gaseous air pollutant effects on soil is available in the current 
literature. While certain soils can be an effective sink for gaseous pollutants such as N02 and 
some studies have been done, accurate methods for routinely quantifying the effects ofN02 and 
other pollutants on soil in the field do not exist. The rate of adsorption is dependent on the 
distance from the source, concentrations in the air, soil properties, vegetative cover, and the 
prevailing hydrological and meteorological conditions. No significant impacts on soils from 
exposures to acidic gases such as N02 occur unless the soils experience a large decrease in 
buffering capacity and the pH of precipitation drops dramatically (Smith, 1981). Because NOx 

ambient concentration increases attributable to the Plant and surrounding sources represent less 
than 13 percent of the secondary NAAQS for this pollutant, soil impacts are expected to be low. 

6.8.2 Vegetation Impacts 

The Plant is located within a gently rolling landscape. The commercial productivity of the lands 
around the immediate Medicine Bow area is very low. There are some areas with limited 
agriculture within 10 km of the site. The closest cropland is approximately 2.3 km from the 
Plant. Primary land use and vegetation cover is depicted in Figure 6.18, which shows that the 
predominant land use is fallow or shrubland. Only a small percentage of the land surrounding 
the facility is cropland. A review of the Wyoming Department of Agriculture and livestock 
census suggests that Carbon County lands are generally low in productivity (see Appendix M). 
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Damage or injury to plants from air pollutants is caused primarily through foliage injury and not 
by absorption through the plant roots. As a result, ambient air concentrations of pollutants are 
the primary indicators of potential impact. The concentration of a pollutant and the duration of 
the exposure period are collectively referred to as the dose; the lowest dose that produces an 
effect is called the threshold dose. However, because of the relationship between concentration 
and time, there is no single threshold dose for an effect. 

Reduction in yield, whether quantitative or qualitative, is also of prime importance but is difficult 
to measure. Foliar damage to root crops, for example, may bear no relationship to the amount of 
economic damage incurred. If injury occurs near harvest time, there may be no detectable yield 
loss (Capron and Mansfield, 1976). 
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Figure 6.18 - Land Use and Vegetation Cover near the Plant Site 

(Light yellow denotes cropland, darker green is forest, blue is water, light tan is fallow, and dark tan is shrub land) 
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6.8.2.1 Effects of NOx 

The direct effects of NO x on vegetation are usually associated with and confined to areas near 
specific industrial sources. For example, vegetation injury from exposure to high N02 
concentrations has been observed near nitric acid factories and arsenals, but there is little 
published information regarding vegetation injury in the field due to NO or other NOx (U.S. 
EPA, 1982a). 

Many reports, however, have substantiated NOx effects on vegetation grown in laboratory 
conditions (Hill and Bennett, 1970; Capron.and Mansfield, 1976; Czeh and Nothdruft, 1951; 
Taylor et aI., 1975; Kress, 1982). A threshold value of 191 ).lg/m3 for long-term (10,000-hour) 
laboratory exposures of crops and trees has been widely used (U.S. EPA, 1982a). Th~ maximum 
modeled.NOx increase from the proposed Plant and surrounding sources is low (12.80 ).lg/m3 

based on annuaI averaging) and well below the threshold value (191 ).lg/m3
). Therefore, no 

detrimental effects on vegetation in the project area will likely result from NOx emissions from 
the Plant. 

6.8.2.2 Effects of 502 

S02 enters vegetation in gaseous form through openings in the plant's leaf surface called stomata. 
Once inside the leaf, S02 contacts wet, cellular membranes, and sulfites and sulfates may be 
formed. The formation of these compounds can cause changes in the plant's metabolic system 
that will produce physiological dysfunctions (U.S. EPA, 1982b). 

Short-term (I-hour) peak S02 concentrations are particularly important when assessing potential 
vegetation impacts (Houston, 1974). Laboratory experiments have demonstrated greater relative 
toxicity of short-term exposures at high S02 concentrations than long-term exposures with the 
same total treatment (Zahn, 1970; McLaughlin et aI., 1979; Sij, Kanemasu, and Goltz, 1974; 
Wilhour et aI., 1978; Miller et aI., 1979; Sprugel et aI., 1980; Houston, 1974; Berry, 1972; 
Temple, 1972). 

The maximum S02 concentration increase from the proposed Plant (4.51 ).lg/m3 based on a.n,nual 
averaging) is far less than the lowest concentration of 240 ).lg/m3 (Miller et aI., 1979; Sprugel et 
aI., 1980) that has been shown to reduce yield in the most sensitive agricultural crop, soybean, 
and the 390 /lg/m3 (Houston, 1974) forest species threshold. 

6.8.2.3 Effects of PMIPM10 

. Adverse impacts on vegetation from PMlPMlO are most often associated with sustained 
accumulation of particles such as dust or fly ash on the leaf surface. Such particle accumulation 
on leaves can result in reduced gas exchange, increased leaf temperature, reduced 
photosynthesis, and eventual yellowing and tissue desiccation (parish, 1910; Darley, 1966). 

The maximum modeled PMlPMlO impact from the proposed Plant is 6.15 ).lg/m3 (annual 
average). At less than 13 percent of the W AAQS, this increase in particulate concentration is not 
expected to cause plant injury. 
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7.1 BACKGROUND 
NOTE: The far field modeling analysis presented in this section is based on 
emissions and process parameters described in the original Permit Application 
dated June 19, 2007. This analysis is presented in its entirety to comprehensively 
describe the modeling conducted for the June 2007 permit application. . The far 
field modeling analysis was supplemented on October 17, 2007 in response to 
comments from the WDEQ. These responses are included in Appendix J. 

lYfBFP believes that this far field criteria pollutant modeling analysis should be 
considered to be sufficient with regard to criteria pollutants emitted by the . 
proposedfacility based on the revisedprocess design. A comparison of revised 
emission rates and previously modeled emission rates is presented in Appendix L 

As discussed in Section 1.2 of this application, the project is a major stationary source under the 
PSD program and therefore has completed an analysis of potential long-range impacts in support 
of a requested air quality construction permit. 

Air quality impact analysis for Class I and sensitive Class II areas within 300 Ian from the 
project was conducted using the EPA long-range dispersion model, CALPUFF. The CALPUFF 
analysis included 8 Class I areas and 1 Class II area. The nearest Class I area, which is Mount 
Zirkel Wilderness, is located approximately 93 Ian southwest from the facility. Class I and 
sensitive Class II areas within 300 Ian from the facility are listed in Table 7.1. There is one 
sensitive Class II area within 300 km from the facility, named Savage Run, which is located 
approximately 60 km south from the facility. 

In addition, soils and vegetation analysis was conducted. Additional impact analysis was not 
conducted because modeling results did not show significant air'quality impact on Class I and 
sensitive Class II areas. Therefore, visibility analysis for scenic and important views and impact 
analysis for water was not conducted and the additional analyses areas are not listed in the 
Table 7-1. 

Table 7.1- Class I Areas and Sensitive Class II Areas Within 300 kIn 

Rocky Mountain National Park, Rawah Wilderness, Flat Tops Wilderness, 
Class I Areas Eagles nest Wilderness, Mount Zirkel Wilderness, Maroon Bell-Snowmass 

Wilderness, Bridger Wilderness, and Fitzpatrick Wilderness 

Sensitive Class II Areas Savage Run 

CALPUFF modeling runs were completed for each Class I or Class II area using a worst-case 
emission inventory. Detailed descriptions of the emission inventories for the modeling analysis 
were shown in Section 7.2.2. 
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SECTIIISEVEN Far Field Air QualitY Impact Analvsis 

7.2 DESCRIPTION OF PROPOSED PROJECT 

7.2.1 Site Location 

The facility will be located approximately 7.5 miles north of Interstate 80, exit 260 (Elk 
Mountain) on County Road #3 in Section 29 of Township 21 north and Range 79 west in Carbon 
County, Wyoming. LULC shapefile plotted in ArcGIS shows that most of the area surrounded 
by the facility is sbrublbrush. Jv:IBFP will be located in an area that is designated as attainment of 
all National Ambient Air Quality Standards (NAAQS). The project location for the site is shown 
in Figure 1.1. . 

7.2.2 Source Emissions 

The facility will consist of the Plant and the Underground coal mine (Saddleback Hills). 
Construction of both the Plant and the Mine will take about three years. The combustion source 
at the site will be fuels with syngas during normal operation and pipeline quality natural gas 
during startup and in the event of a loss of fuel gas (syngas). The facility will require 
approximately 1000 hours to start all of the process. Once the facility is started, it will not shut 
down unless there are planned maintenance activity or in the event of a malfunction. The startup 
is discussed in more detail in Section 2.17 of this application. 

Emissions sources will include three (3) combustions turbines, twelve (12) heaters, three (3) 
generators, one (1) firewater pump, one (1) Emergency Flare, one (1) C02 vent, and one (1) 
Sulfur Plant Incinerator. Detailed emission calculations for these sources are included in \ .. 
AppendixB. 

7.2.3 Sources Included in CALPUFF Modeling 
Required emissions in CALPUFF correspond with the needed analysis and include maximum 
short-term rates for increment and visibility impacts, as well as maximum annual emissions for 
species deposition and increment comparison. Because of the various operations involved and 
potential occurrence during a specific period, the CALPUFF modeled sources and emissions 
included potential overlapping operations. 

The emission rate derivation is shown in Table 7.2 and the modeled emissions are shoWn in 
Table 7.3 (short-term) and Table 7.4 (annual). The overlapping scenarios include the 
TurbinelHRSG 3 aggregated NOx emissions and the additive source emissions to account for 
normal and startup scenarios. 

F or example, in Table 7.2 the NOx emission rates shown for source Turbine and HRSG Train 3 
feature a higher rate than for the other two turbines. This is done to reflect startup scenarios that 
would include 18-hours of normal operations and 6-hours of startup operations. Aggregating the 
two and rating the hourly emissions for each type of operation returns the 24-hour emission rate 
shown. And the annual emission inventory includes both normal and startup sources, as 
operating with the· annual hours provided. 

The CALPUFF modeling also included speciation of emissions according to the National Park 
Service (NPS)'s Particulate Matter Speciation (PMS) method for natural gas combustion 
turbines. Applying the PMS methodology, 67% of total S02 was speciated into S02 and 33% of 

URS Rev. 1118/008 7-2 

DEQ 000830 



j 

AppendixB 
Emission Calculations 

DEQ 000831 



Medicine Bow fuel & Power Indu$trlal Gaslncatlon & liquefaction Plant 
Emission Summary Shoet 

Normal OporaUons (87BO hrJyr, 
Jillion PoientialEmls:sions(lpyJ HII.Ps Emissions (lpyJ 

NO, co VDC SO, PMw IDNa. DosuipllDn U .... (hdy<) ~~~~~~~ ,. ..."" .;"" . .#" 
r/" <jP'v#" .. ",-I' .""'- ~~ ",.<0>" ".~/_"" 

CT·' Turbine and HRSG Tr-W!. 1 GeIKtl'a!ElecIrlc.56MW 8,760 

CT·2 Tuiblna and HRSG TfHiR 2 General Electric, S6MW 8.760 
CT·3 Turblno and HRSG Tran 3 GenutalElectric.S6M'N 8,160 

AB AuxlIaryBoiar HDaler, 66 MMBtuAlr I 8,700 

11-' Catalysl Rogenor.ilol Healer Hoaler, 21.53 MMElIU/IIr I 8,760 

8.2 ReattivutionHRlef Hoaler, 12MMBtu/hr' 8,760 

Ih1 HGTRoadorCkwgcl HoaScr Hoalor, 2 MMBb.JItyl 8.160 
T .... StoragoTenb ProduciSIoIllg& 6,760 

El EcPpmoot Leaks Fugitrles 8,760 

CS Coal5kNage Fugilives 8.7150 

FW.f'Ump RruwalorPunpl EnvIno,575HP 600 
Fl:'1 . HP/E~FIara' Flare,D.S16MMBIut'tir 8,'60 
Fl·2 lPFIa,ez 6,760 

75.88 46.19 6 ... 
75.86 46.19 8'" 
75.88 ...... 6'" 
14.17 23.81 1.56 

4.82 '.n 0.51 

2.61 4.49 0.29 
0_48 0.80 0.0> 

102.62 
11.32 

10.79 
10.79 
10.79 
0.17 
0.06 
0.03 
0.01 

43.80 
43.8D 
43.60 

2..5 
0.70 

0.41 
o.or .' 

50.16 

1.37£:00. -ille:ii12:03E'()2 
1.37E-03 1.27E-01 2.03E.oZ 
1.31E-03 1.21E-01 2.03E'()2 

1.51 0.09 0.34 1.52E-03 0.02 .13.!1E..CJ5 7.~E-04 8.91E..Q5 
0.49 D.98 2.91 2.10E-03 
0.12 0.25 0.74 0.00 

3.JI.&02 
3.81E-02 
3.81E-02. 

5.95&&1 
1.941:-04 
1.12E-04 
2.1lCE<l5 
5.2J'E.01 
t.D4Et01 

B._ 
2."""" 

3..40E'{]4 
1.11E-<W 
6.42E..oS 
1.14E..oS 

1.02E-01 2.25501 1.23E.Q4 
1.02E.()1 2.25&01 1.23E-04 
1.0ZE"()1 2.25E.Q1 1.23E-04 

3.705-02 

2.13E-Oz S.t0E-01 
&Jl3E.03 1.86&01 
4.o1E-03 9.62E.()2 
7.15&04 1.72E-Ol 

4.9SE.ot 

' •• ~.~E-03 

2.39E-tOO 
I.04E-t01 

Flam. 0.204 MMllIultv" 
Toe.IEmiss/ons I 251.,,3 116.15 200.18 32.65 1114.93 I o.OD D.38 0.0& 0.00 11.08 0.26 0.00 0.34 0.71 '.29 0.00 12.79 
NoCes: 
I EmIssfons from auxiiscy boierund proc:ot;s hoatorw BS$U(TW oporoUcn aI lui de9lgncapaciCy,Iidf1g natutBl gas; hawaver,lha cquipmenlrnay not alwa~a flee at rullloed. and In manycasos. wi. beli1ng alower-81lJfueI gasml:dura Instead of 

'~ omissions from Iho ArowalorPump_ ate beMId on burning uUta-lowsuffurdesel (15 ppm). 

~ Flore emissions IndUdll plot amiS:Siol;>s IcIiI" 8169 't!1yr. • - ". : 

Malfunclt ... -.. -.. _ .. -.. --. d Other EYent' 
0pe .. 1lon PoIediaI EnissIons Ions HAPs ......... 

-<4.136-03 6.90E-03 
".13E-03 6.98E-03 
".13E.03 6.98&03 
1.73&04 ........ 
3.26E-05 

5...,,'" 

B.17E.()5 

0.0' 0.02 

IDNa. """'- u .... {hours.1 NO, CO VOC so, PM. #/,,-fI' "tl"'" ~~"'~"" ~/ r/".;P' #/'~/~" .. .,... .... ~~/ 
C02VS CO2 Vont Slack C02 Vonl Slack 50 83.97 D.23 

o.MI 
2.25E.o, 

Fl·' HP I Emargency Ram Flam. 0.816 MMBIuIhr .. '.63 64.99 0.t2 150.16 
Fl·2 LP""" Rare, 0.204 MMBIvItv 8 1,15E..()2 2.25E-04 6.11JE.04 14.40 
GP-l Gasifk:alion PrehcDlCf" HaallH", 21.00 MMBtuIhr 500 0." 0.43 0.63 3.09E-03 UI8E·05 6.18E.Q6 3..86E.()4 9.28E.Q3 .... ~ 

I ThIt hotn shown am annual estimates. e.u:apt for thD Gasification Prehealerwtich is based on 500 hours per ptehaaUng evan( forOlMt gaQier. 

Rev. 02112108 

of/l' 
/ ,,,.#' /TOTALS-

9.21E.()2 4.13&01 2.03e.01 
9.21E.o2 4.13E.o1 2.03&01 
921E-<lZ -t.I3E-Dt 2.03E-Ot 

9.84E-04 

3.14E.Q4 

f.82E-04 

3.2<4E-05 
5.67E41 1.BOE-01 

2.49&03 3.94E-04 2.75E~ 

U3E~O 
1.23E+iJO 
1.23EfGO 
5.33I!-01 
1.74£-01 
1.01E001 

1.79£-02-
U7E-tOO 
2.11EflI1 
O.OOEfllO 
U4E-03 
'.OOEflIO 

0.28 '.81 0.11 29.80 

""all" 
_",,-I' ~".#' -f.~TAlS 

%.25E-01 
O.OOE-tOO 

t76E-OS 9.aOE..(I3 
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Medicine Bow Fuol &'Power IndU6trlal GaBlflcatIon & Llquofactlon Plant 
Emission Summary Sheat 

Inillal Year IncludIng Cold Startup Eml&&ions 

This sheet Includes lolal omissioos from a cold startup (second sel of emissions) and from the remainder or the lniHal year of operaUons. The loIal emissions shGWl1 at the bollom of this sheet. provide the lotal emlssions for Ute inilial year (or any year with a cold startup). 

Normal Oporatlons (Aftorstartup) 

'-()pe<a'ng 

10010. ""'- """,. 
HOlIrsAfte(~tartup 

CT·l Ttnbina DOd HRSG Train 1 Gtmetal Electric, 66 MW 7,700 
CT·2 TuriJlnaandHRSGTrain2 Genatlll EllcblC'. 66 MW 1.760 
CT·3 TLriJlno ondHRSGT..mJ General Elacllfc,66 MW 7,760 

AS Awdl1ary8oilef Honl6f.6UMMBtUlhr' 8.'60 .. , CGlalyslRogonlWlorHealcr Healer, 21.53 MM8tu1hr!,.t ',760 
B-2 RoactivalionHealor Heator, 12MMSluIhr' 8,760 
8-3 .. . 'HGTReactorChaiVttfeatef Haalet:2MMBIUlhr ' 8,760 

Tonks SIoragoTanb PtoductS10l8g8 0.'" 
El EquJpmoni Leaks Fugitlvas 8,760 
cs """'5 ..... Fug1lfves 8,760 

FW·P\Jmp FIfUWlIIer F\.wp~ Ensino,675HP 500 

Fl·' IIP/Em~fJilnt" Flare Plot, 0.816 MMBtu'Iv 0.760 
Fl·2 LPFIaIU~ Flare Pilo!. 0,204 MMBhl'tv 8.760 

----P;bmaalGrissions (Ii 

NO. CO voc so, PM,~ 

61.20 .0.92 .. 04 9.56 38.50 
67.2.0 4D.92 5.04 9.56 38.80 
67.2.0 40.92 5.04 . .- 38.80 
14.17 23~1 1.56 0.17 2.15 
4.62 7.77 ... , 0.08 0.70 

2.67 ".49 0.29 OJl' 0.41 
0.48 • OJIII 0Jl5' '0.01 • 0.07 

10262 
7132 

60.18 
1.51 OJl9 0.34 1.52E-G3 0.02 
OA9 0.98 2.!17 2.10E-03 
0.12 D.25 0.7. 0.00 

1.8DE.()Z 
1.80E-oZ 
t.BOE-02. 

3.ne.os 7.39E..Q4 8.91E"()S 

, 
3.37E-oZ 
'31E-02 

c/" 

5.95E-04 3.40E-04 
lJME..oc 1.11E.Q4· 
1.12E..(M 6,42E.(I5 

9.00E-02 
9.DOE.oz" 

2..OOE-05 1.1-4E.(I5··· 
5.27E-Ol '. 3.79E-02 
l.Q4E+Ot 2.606-01 

6.S9E-OI 

HAPs Emb:sions (Ipyl 

2.13E.-02 5.10E.ot 

6.93E-03 1.66E-OI 
4.01£-03 9.62E.()2 
7.15E-04 1.72E-02 

<.95E-O. 

1.14E-03 

~f).Q)" 
1.09E~4 
1.09E.{I4 
1.(19E-G4 

_..; ",alP' 
y,/ v.#'"."" 0"'1''' ~/ i--I,,"'TOTALS 

2.age+OQ 
l.G4E+<lt 

3.66E.-03 6.19E-03 8.16EOOZ 3.66E-ol 1.i;OE.Ql -HJ9EtOO 
3.66E-03 6.19E..03 8.16E·02. 3.661U11 1.8OE.(JI 1mEtOO 
166E.Q3 6.19E-03 8.16E-02 3.66E..Q1 11JOE.01 UI9EfOO 

1.73E-D4 
S.64e..os 
l>6E.os 
~B2E<l6 

8.11&05 

9.64E-04 
3.14E-04 

5.33E.(I1 
1.7 .. e-01 

1.82E-04 1.01E.ul 
J.24E.(J5 . 1.79E-42. 

5.67E-Ol I.60E..(I1 ".17E.f.&O 
2.11E+Ol 
O.lOEtOO 

2.49E.(I3 3.94E-04 2.7fiE.04 8.14E-03 
0.00E1OO 

Total EmissIOns (~ri/r" Y8I1ro,NiJim~CJpeor.JIIoIJ$) - c - :- -" --'--:-'1 ~5.65·": 160.94' "117..92 ·--!2BJ15 ~. "'79.93 13:671:.-::0:, 3.3B£-01 5.41£.(1;( -o.oOE+OiiT11EtOI lADE",' 5.2.7E;-04 . U8E-Ol 6.33E-01 l.2ge+410 3.28E-04 1.28E+Ol 1.13E..(I2 1.8GE.oz 2.47E..ol 1.67E+oo 7.00e..ol 29.38 
~: . 
'EmIssions from auxiliary bolef' and proc::ess heaters ~ operation al fuDdesjgn capacity, iring nahm1l gasi howuver,lhtt equipment may not always fire aL flJl load. and"many cases, will befilfng a Iowor-BTU IuoI gasnialure 1n5tead of nalursl gas. 

Oufng slartup podods. tho equlmonl will lim natural gas. and may Of may nol apemIe al'" capadlv. Emissions am based on open!Ibn at fuU load nnd 8,760 hfSlVearas a mnservatiYe ostlmala. 
1 Tho catolyst regol\Gnllor healer(B-t)dnol opomte dullng slartup condilions:il WiIIopernlo only during limes 01 normal facility opandion. lh&refDfU, In a startupyear,lheheat8rwiJI operala leu than 8,780 hrc. A fljlyearaf opomllon is aSGWl\Gd as a consDn'iltive eni&5ion estimate. 
"SOzemisslona from tho FuuwalarPumpaf8 .... basadonbumi\g ulra-low.ulfurdlasel (IS ppm). 

.. fJalB Cfl'ia51ons lndude Pl1utemisslons b8160hr/yr. 

Cold startup 

ION<>. Oosc:ription 
CT., TurtlfnaondHRSaTrain t 
CT.2 TUlbfnaandHRSGTrain2 
CT-3 TUIbi'noondHRSGT.oo3 

Gen· 1 Blsck-Slart GenInIor 
Gen-2 8latk-S1art Goneralor 
Gen..:J eladt-slart General« 
GP-1 Gll5iiel'Prehoater 
GP-2 GasilierPtehaaloc 
GP.3 Gasififlt Ptehealer 
GP'" Gasllel' Prehealor 
GP-5 Gasifior Prohealor 

C02VS C02 Vanl Slack 

UMOO 
Geneml aattrlCO 56"""MW" 
Geoor..1 Electric, 6& MW 
G4!ooral Electrlc. 68 MIl 
Calirpililill', 2889 HP 
caterpillar, 2859 HP 
calerpillar, 2BB9 HP 
Hastlr, 21.00 MMBIuot1r 
HaalBf, 21.00 MMB~ 
Heater, 21.00 MMBluthr 
Heatl!(, 21.00 MMBh.IIhr 
Heate!, 21.00 MMOhMhr 
C02.VonIS!ack 

Fl·1 HP/EmalgOncyAontt Ventfng10 rlare,o.816NMBluIhrI 
Ft·2 lPFIaro' Venlrl'lCltoFlar8.0.204MMBlWhr 

Startup Opetllling 

..... ....!M><l 
',000 
',000 
',000 
360 
360 
360 
500 
SOO 
500 
500 
500 
250 
50 
20 

NO. .... 
9.48 
9,48 
1.15 
1.15 
1.15 
0,26 
0.26 
0.28 
026 
0.28 

9.78· 

PoIeftIaI ErissIDns Oi HAP& Emissions 

CO 
5 ... 
5JIII 
5.69 2.,. 
2.19 
2.79 
0,43 
0.43 
0 .... 
0 .... 
0. ... 

314.B9 ..... 
0.19 

voc 
0.81 
0.8. 
0.11 
1.03 
lJl3 
1.03 
0Jl3 
0Jl3 
0.03 
0.03 
0.03 
0.84 
0.1. 

~ ~.. /.. ~"~;."..,, .. ~ . ~ 
SO, PM. //'"" ,sf'-$" ",,"~._e-""-gP" 5>"" ~... / #'''' >/-", .. ,<1 
1.33 5.00 1.69E-04 1.51E-02 2.StE-03 4.716-03 .2 2.79 1.5ZE-05 
1..33 5.00 1.61JE.04 1.57E.02 2.5tE..oo 4.71E-Dl I.2GE-02 2.79E-02 1.52E"()5 
1.33 5.00 1.6!1E-04 I.57E-02 '2.51E..{I3 4.71E-03 J.26E..{I2 2.79E.Q2 1.52E-05 

2.06E..o3 2.71E-04 9.31E-04 2..93E..Q2 1.8OE-02 8.77s.G4 7.A.cE-04 1.85E-Gl 3.9OE-04 
2.06E-03 2.71E·04 9.37E-04 2.93E..Q2 1.80E..(I2 S.77E-04 7A4E-04 1..85E-01 3.9OE-04 
2.06E-03 2.71E..().1 9.37E-04 2.93E-02. 1.8OE..(I2 B.77E-OC 7.4CE-Ot 1~1 J.90E.Q4 
3..09£-03 0.04 1.t18E..(15 6.186-08 3.B6E-04 9.2tiE-03 
3.09E·03 0.04 1JI8E-OS 6.1aE..(IB 3.86&04 9.26E-03 
3.0SE-03 0.04· • 1.08E-05 6.1BE..(IB 3.86E-04 9.26E-03 
3..09E.o3 0.04 l.0BE-05 6.tBE-<l6 3JJ6E.04 9.26E..(lJ 
3.09E-03 0.04 1.06E-05 6. tBI?:0{)6 3.86E-04 9.26E-03 

8A4E-01 
181.70 

-..; #" y, • .,;" v.~- ~t! ,?",,-l! ~/ io~OTALS 
5.10E-04 B.64E-04 1.HE~2 S.tOEOO2 2051E-02 U2E-O 
5.10e.04 8.64.E-04 1.14E-02 5.10E-02 2.51E-02 1.62E-01 
5.10&04 8.64E-04 1.t<4E-D2 S.IOE-02 2.51E-02 1.52E-41 

1 .... 3E-03 B,.C&E-0-4 2.38E.o1 
1.43E-03 6..f8E..04 2.38E.ol 
1A3E-03 6.46E-04 2.3BE-G1 
1.75E...os UUE.o3 
1.75E-05 9.GSE..o3 
1.75E-05 9,69E.ol 
1.75E-05 9.69E..(t3 
1.75E-05 USE..Q3 

8.44E..Q1 
O.ooE+OO 

OJlOeotI 
Tol~ Em/ukms (Cold Stanup Only. PaIfIa, Yea,rJ 

0.03 
42,99 '23.55 

0.00 
6.ii 

36.01 
IDT4' 15.20 .j J.J2E-03 1.35F...ot 6.16E..{I2 2.63E.oJ 1.64E-02 1I.44Eo01 3.Dge..as 3.77E·02 6,41E.Q1 4.75E.Q2. 4.SSE.oS O.OOE+OO 1.53E..o3 2.59E-GJ 3.042E..{I2 1.S7E..Q1 1.ne.o2 2.08 ......, 

'Aaro opIIraltng hours Include cold sladupand tmIlundIoos. Up 10 6{1 brlyrolwn'ng 10 IhIr HP Alire lind up 10 20 hrlyrorvonling 10 IhD LP Rero are Included. Pilot emissions areinddded ebove In tho Normal OperMonssumntilrY. 

PoCentiaI EnissiOns {I HAPs EmiSsions 

~/~~~~~ ,P"/ ..... ~ 
/":"'''' <!"f.,t".,.,.#' *"",d ./.~~.ti' #aIP' 

• .,.1' ~/ i-i""'TOTALS 
:TOTAL EMISSIONS FOR COLD STARl'UP YEAR 

NO. voc so, PMlO CO 

256.6g 195.13 0.01 0.12 1.10 0,00 268.6-4 584"" , ..... ...7 0.00 11.011 0'" • .21 1.33 0.00 12.79 0.01 0.Q2 0.28 1.82 0.78 31.A4 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Turbine Detail Sheet -Initial Vear (Cold Start and Remainder Normal Operations [Base Load]) 

Source ID Number 
Equipment 10 

Turbine Usage 
Turbine Make 
Turbine Model 
Serial Number 
Installation Date 
Engine Configuration 
Emission Controls 

Design Output 
. Site Operating Hours 

Exhaust Temperature 

Gas Heating Value 
Gas Flow Rate 
Gas Heat Rate 

Turbine and HRSG Train 1 

Power Generation 
GE 
7EA 
TBD 
TBD 
Turbine 
SCRIOxidation Catalyst 

66MW 
7760 hrlyr 
300°F 

-12"1' 
16399.6 Btu/lb 
47,910lblhr 
785.7 MMBtulhr 

45"F 
16399.6 Btu/lb 
44,450 Iblhr 
729.0 MMBtu/hr 

PotentIal EmIssions from Fuel Gas Mixture Operation (NormaloperaUons, Partial year) 

8SOF 
16399.6 Btu/lb 
40,240 Iblhr 
659.9 MMBtulhr 

Pollutant Emission Emission Estimated Hourly Emissions Max Hourly 
Factor Factor -12"F 4S'F 8SOF Emissions 

(DDmv, drY) (lbIMMBtu) (fblhr) (lblhr) (Iblhr) (lblhr) 

NOx 6 0.0234 18.40 17.44 16.12 18.40 
CO 6 0.0143 11.20 10.62 9.81 11.20 
VOG 1.4 (ppmv, wet) 0.0020 1.59 1.52 1.40 1.59 
502 0.0034 2.67 2.48 2.24 2.67 
PM10Totai 0.0127 10:00 10.00 10.00 10.00 
Mercury 2.24E-06 3.81E.o8 2.99E-05 2.84E.oS 2.62E.o5 2.99E.o5 
1,3-Butadlene 4.30E.o7 3.38E-04 3.13E-04 2.84E-04 3.38E.o4 
~cetaldehyde 4.00E-llS 3.14E-llZ Z.92E.o2 2.64e.oZ 3.14E.o2 
Acrolein 5.40E.oS I 5.03E-ll3 4.67E.o3 4.22E.o3 5.03E.o3 
Benzene 1.20E-llS 9.43E-03 B.75E.o3 7.92E.o3 9.43E.o3 
Ethylbenzene 3.20E.oS 2.51E-ll2 2.33E.o2 2.11E.o2 2.S1E.o2 
Formaldehyde 7.10E.oS S.58E-02 5.18E.o2 4.69E.o2 5.58E-02 
Naphthalene 1.30E-06 1.02E-03 9.48E-04 8.58E-04 1.02E-03 
PAH 220E.o6 1.73E.o3 1.60E.o3 1.45E-03 1.73E.o3 
Propylene Oxide 2.90E.o5 2.28E.o2 2.11E-02 1.91E-02 2.28E.o2 
Toluene 1.30E.o4 1.02E-01 9.48E-02 8.5BE-02 1.02E-01 
Xylene 6.40E-llS S.03E-02 4.67E-02 4.22E-02 S.03E-02 

Estimated 

AnnUal(~~lssIOnS 

67.20 
40.92 
5.84 
9.56 

38.80 
1.09E.o4 
1.21E-ll3 
1.12E-ll1 
·1.80E-ll2 

3.37E-ll2 
9.00E.o2 
2.00E.o1 
3.66E-03 
6.19E.o3 
8.16E.o2 

3.66E-01 
1.BOE-01 

Exhaust Composition Base Load, Temp. = -12'F Base Load, Temp. = 45"F Sase Load, Temp. = 65"F 
Weighted Mol 

Component Mol.Wt. Volume % Weighted Mol Wl Volume o/a WI. Volume % Weighted Mol Wl 
Argon .39.94 1.03 0.41 1.03 0.41 1.03 0.41 
Nitrogen 28.02 77.34 21.67 76.82 21.52 76.61 21.47 
Oxygen 32.00 12.06 3.87 12.22 3.91 12.37 3.96 
Carbon Dioxide 44.01 3.32 1.46 3.23 1.42 3.17 1.40 
Wat.r 16.02 6.23 1.12 6.71 1.21 6.73 1.21 

100.0 26.5 100.0 28.5 99.9 26.4 

Source ot 
Emission 

Factor 

Mant. Data' 
Mant. Data' 
Mant. Data' 

AP-4z2 
Mant. Data' 
Mant. Data' 

AP-42' 
AP-422 

AP-42' 
AP-4z2 
AP-4z2 
AP-4z2 
AP-4z2 
AP-4z2 
AP-4z2 
AP-4z2 
AP-42' 

Calculation of dry mass flow rate: Base Load, Temp. = cfF Base Load, Temp. = 45"F Base Load, Temp. = 6(/'F 
Mass i10w of exhaust = 2.03E+06 Iblhr 1.93E+06 Iblhr 1.78E+06 

Molar flow of exhaust ~ Mass flow of exhaust I Mol Wt = 71079.6 lb-moVhr 67738.0 lb-moUhr 62614.9 
Molar flow of water = Vol. % H.!O .. Exhaust molar flow = 4426.3 lb-moVhr 4545.2 lb-moVhr 4214.0 

Molar Flow of 02= Vol. % 02 • Exhaust molar flow = 8566.4 lb-moVhr 8277.6 lb-moUhr 7745.5 
Molar flow of Exhaus~ dry = Exhaust molar flow - H20 molar flow= 66651.4 Ib-mollhr 63192.8 lb-moUhr 58400.9 

VoI.% 02, dry. 02 molar flow I Exhaust molar flow = 12.9% 13.1% 13.3% 
total exhaust flow, acfm 499,773 476.277 440,256 

, Criteria pollutant emission factors provided by the manufacturer, but in some cases have been adapted from natural gas combustion. The NOx 
emission factor Is corrected to 15% 02. 
2 EPA AP-42, Volume I, FIfth Edition - April 2000, Table 3.1-3, Emission Factors for Hazardous Air Pollutants from Natural Gas-Fired Stationary Gas 
Turbines. Note: These emission factors are for natural gas combustion, which Is expected to produce emissions of these pollutants that are very 
similar to the emissions produced during fuel gas combUstion, so these emission factors should provide representative emission estimates. 

Additional notes: 
All gas flow rates and compositions are based on Information provided by GE. (Information provided by Paul Rood of SNG Lavalin via email on 
12117107.) 
Average voe molecular weight assumed to be 461b-molllb. 
The operating hours Include 500 hours for malfunction and warm start-up. 
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Medicine Bow Fuel & Power Industrial Gaslncatlon & Liquefaction Plant 
Turbine Detail Sheet - SSM Emissions, Natural Gas Firing (Cold start-up) 

Source 10 Number 

Design Output 
Cold Operating Hours 
Nonnal Operallng Hours 
Natural Gas Heating Value 
Natural Gas Row Rate 
Natural Gas Heal Rata 
Gas Flow Rale 

Turbine and HRSG Train 1 

66MW 
6 hr/yr 

994 hr/yr 
21515 BluRb 
36,495 Ib/hr 
785.2 MMBtU/hr 

0.77 MMscf/hr 

Po/snUsl emIssIons from Natural Gas Opsratlon (Cold Startup, Partial yaer) 
Pollutant Emission Emission Estimated Emissions 

Faclor Factor 
(lb/MMBtu) (ppmv. dry) llblhr) 

NOx (cold) 25 77.56 
NOx (nonnal) 6 18.61 
CO (cold) 10 18.89 
CO (nonnal) 6 11.33 
VOC 1.4 (ppmv. wet). 1,62 
S02 0.0034 2.67 
PM10Totai 10,00 
Mercury 2.240E.Q6 3,03E.QS 
1,3-Butadlane 4,30E-07 3.38E.Q4 
Acetaldehyde 4.00E.Q5 3.14E.Q2 
Acrolein 6.40E-06 5.03E-03 
Benzene 1.20E-05 9.42E-03 
Ethylbenzene 3,20E-05 2.51E-02 
Fonnaldehyde 7.10E-05 5.57E.Q2 
Naphthalene 1,30E-06 1.02E-03 
PAH 2,20E-06 1,73E.Q3 
Propylene Oxide 2.90E-05 2,26E.Q2 
Toluene 1.30E-04 1,02E.Q1 
Xylene MOE-OS 5.03E.Q2 

Exhaust Composition Base Load, Temp. = rtF 

Component 
Argon 
Nltrogen 
Oxygan 
Carbon Dioxide 
Water 

Calculallon 01 dry mass flow rate: 

Mol. WI, 
39,94 
26.02 
32.00 
44.01 
16.02 

Voluma% 
0,9 

75.5 
13.BB 
3.22 
6.5 

100.0 

Mass flow olexhau.t = 2.06E+06 Iblhr 
Molar flow or exhaust = Me.sflow 01 exhaust I Mol Wt = 

Molar flow of we tar • Vol. % H20. Exhaust molar flow m 

Molar Flow Of 02= Vol. % 02 • Exhaust molar flow· 
Molar flow 01 Exhaust. dry = Exhaust molar flow - H20 molar flow-

Weighted Mol Wt. 
0.36 

21.16 
4.44 
1.42 
1.17 
28.5 

72132.9 
46B6.6 

10012.0 
67444,3 

Vol ,% 02. dry = 02molar~ow/Exhaustmolar~ow= 14,8% 

lilly) 

0.23 
9.25 
0.06 
5.63 
0.81 
1.33 
5,00 

1.52E.Q5 
1.69E-04 
1.57E-02 
2.51E-03 
1I.71E-03 
1.26E-02 
2.79E-02 
S.10E-04 
8.64E-04 
1.14E-02 
5.10E-02 
2.S1E-02 

Ib-mol/hr 
Ib-mollhr 

Ib·mollhr 
Ib-mollhr 

,) 

Source of 
Emission 
Factor 

Manl. Data' 
Manl. Data' 
Manl. Data' 
Manl. Data' 
Manl, Data' 
Eng. Est4 

Manf. Data' 
Manf. tiata' 

AP-42' 
AP-42' 
AP-4i' 
AP-4i' 
AP-42' 
AP-4i' 
AP-4i' 
ANi' 
AP-4i' 
AP-4i' 
AP-42' 

, Criteria pollutant emission factors provided by the manufacturer, The NOx emission faclor Is corrected to 15% 02, Cold operation emissions 
assume that the SCR 1 oxidation catalyst is not operating, Nitrogen Injection is assumed; howaver, nitrogen may not be available unfll the Air 
separation Unit is operating, 

• EPA AP-42. Volume I. Fifth Edftlon - April 2000, Table 3,1-3, Emission Factors for Hazardous Air Pollutants from Natural Gas-Fired Stationary Gas 
Turbines, 

Addltlonai notes: 

These emissions are calculated assuming an ambient temperature of -1tF. which produces the worst casa emission estimate, 
All natural gas haat rates. flow rates, and exhaust compositions are based on infonnation provided by GE. (InfonnaUon provided by Paul Rood of 
SNC Lavalln via email on 12118/07,) 
Average voe moleCUlar weight assumed to be 46 Ib·moVlb, 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Turbine Detail Sheet - Nonnal Operations (Base Load) 

Source 10 Number 
Equipment ID 

Turbine Usage 
Turbine Make 
Turbine Model 
Serlal Number 
Installation Date 
Engine Configuration 
Emission Controls 

Design Output 
SHe Operating Hours 

Exhaust Temperature 

Gas Heating Value 
Gas Flow Rate 
Gas Heat Rate 

Turbine and HRSG Train 1 

Power Generation 
GE 
7EA 
TBD 
TBD 
Turbine 
SCRlOxidation Catalyst 

66MW 
8760 hr/yr 
300'F 

-12"F 
16399.6 Btullb 
47,910 Iblhr 
785.7 MMBtulhr 

Potential Emissions from Fuel Gas Mixture Operation 

45'F 
16399.6 Btullb 
44,450 Ib/hr 
729.0 MMBtulhr 

85'F 
16399.6 Btunb 
4O,240lblhr 

659.9 MMBtu/hr 

Pollutant Emission Emission Estimated Hourlv Emissions Max Hourty 
Factor Factor -12'F 45'F B5'F Emissions 

(ppmv, dry) (lb/MMBtu) (Iblhr) (Iblhr) (Iblhr) (Iblhr) 

NOx 6 0.0234 18.40 17.44 16.12 18.40 
CO 6 0.0143 11.20 10.62 9.81 11.20 
VOC 1.4 (ppmv, we!) 0.0020 1.59 1.52 1.40 1.59 
S02 0.0034 2.67 2.48 2.24 2.67 
PM10Totai 0.0127 10.00 10.00 10.00 10.00 
Mercury 2.24E-06 3.81E-08 2.99E-05 2.84E-05 2.62E-05 2.99E-05 
1,3-Butadlene 4.30E-07 3.38E-04 3.13E-04 2.B4E-04 3.38E-04 
Acataldehyde 4.00E-05 3.14E-02 2.92E-02 2.64E-02 3.14E-02 
f.\croleln 6.4OE-06 5.03E-03 4.67E-03 4.22E-03 5.03E-03 
Benzene 1.20E-OS 9.43E-03 8.7SE-03 7.92E-03 9.43E-03 
Ethylbenzene 3.20E-05 2.51E-02 2.33E-02 2.11E-02 2.51E-02 
Formaldehyde 7.10E-OS 5.58E-02 5.18E-02 4.69E-02 5.58E-02 
Naphthalene 1.3DE-06 1.02E-03 9.48E-04 8.58E-04 1.02E-03 
PAH 2.20E-06 1.73E-03 1.60E-03 1.4SE-03 1.73E-03 
Propylene Oxide 2.90E-05 2.28E-02 2.11E-02 1.91E-02 2.28E-02 
Toluene 1.30E-04 1.02E-01 9.48E-02 8.58E-02 1.02E-01 
Xylene MOE-OS 5.03E-02 4.67E-02 4.22E-02 S.03E-02 

.'. 

Estimated 
Annual Emissions 

(tpy) 

75.86 
46.19 
6.59 
10.79 
43.80 

1.23E-04 
1.37E-03 
1.27E-01 
2.03E-02 
3.81E-02 
1.02E-01 
2.2SE-01 
4.13E-03 
6.98E-03 
9.21E-02 
4.13E-01 
2.03E-01 

Exhaust Compcsltion Bass Load, Temp ... -1:1'F Bass Load, Temp. = 45'F Base Load, Temp. = 85'F 
Weighted Mol Weighted Mol 

Component Mol.Wt Volume % WI. VoJume% WI. Vo)ume% Weighted Mol Wt 
Argon 39.94 1.03 0.41 1.03 0.41 1.03 0.41 
Nitrogen 28.02 77.34 21.67 76.82 21.52 76.61 21.47 
Oxygen 32.00 12.06 3.87 1222 3.91 12.37 3.96 
Carbon Dioxide 44.01 3.32 1.46 3.23 1.42 3.17 1.40 
Water 18.02 6.23 1.12 6.71 1.21 6.73 121 

100.0 28.5 100.0 28.5 99.9 28.4 

Source of 
Emission 

Factor 

Mant. Data' 
Manf. Data' 
Manf. Data' 

AP-4:z2 
Mant. Data' 
Manf. Data' 

AP-4:z2 
AP-422 

AP-422 

AP-422 

AP-4:z2 
AP-4:z2 
AP-4:z2 
AP-42' 
AP-42' 
AP-422 
AP-42" 

Calculation of dry mass flow rate: Base Load, Temp. = rfF Bose Load, Temp. = 45'F Base Load, Temp. = 8ri'F 
Mass flow of exhaust = 2.03E+06 Iblhr 1.93E+06 Iblhr 1.7BE+06 

Molar flow of exhaust = Mass flow of exhaust I Mol wt = 71079.6 lb-moVhr 67733.0 Ib-mollhr 62614.9 
Molarfuw of water = Vol.% H20 11' Exhaust moJarflow = 4428.3 lb-moVhr 45452 Ib-mollhr 4214.0 

Molar Flow of 02= Vol. % 02 11' Exhaust molar flow = 6536.4 lb-moVhr 8277.6 lb-moVhr 7745.5 
Molar flow of Exheus~ dry = Exheust molar flow - H20 molar flow: 66651.4 lb-moVhr 63192.8 lb-moVhr 58400.9 

Vol. % 02, dry = 02 molar flow / Exhaust molar flow = 12.9% 13.1% 13.3% 
total exhaust flow. acfm 499,773 476.277 440,256 

, Criteria pollutant emission factors provided by the manufacturer, but in some cases have been adapted from natural gas combustion. The 
NOx emission factor is corrected to 15% 02. 

, EPA AP-42, Volume I, Fifth Edition - April 2000, Table 3.1-3, emission Factors for Hazardous Air Pollutants from Natural Ga ... F~ed 
Stationary Gas Turbines. Note: These emission factors are for natural gas combustion, Which is expected to produca emissions of these 
pollutants that are greater than or equal to the emissions produced during fuel gas combustion, so these emission factors should provide 
worst case emi~ion estimates. 

Additional notes: 
All gas flow rates and compositions are based on Infomatlon provided by GE. (infomation provided by Paul Rood of SNC Lavalln via email 
on 12117/07.) 
Average VOC molecular weight assumed to be 461b-molllb. 
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MedIcIne Bow Fuel !!< Power IndustrIal GasIficatIon & LIquefaction Plant 
TurbIne Detail Sheet -InItIal Year (Cold Start and RemaInder !'Iormal Operations [Base Load]) 

Source 10 Number 
EquIpment 10 

TurbIne Usage 
TurbIne Make 
TurbIne Model 
Serial Number 
Installation Date 
EngIne Configuration 
EmIssIon Controls 

DesIgn Output 
Site Operating Hours 

Exhaust Temperatura 

Gas Heating Value 
Gas Flow Rate 
Gas Heat Rate 

TurbIne and HRSG TraIn 2 

Power Generation 
GE 
7EA 
TBD 
TBD 
TurbIne 
SCRlOxldation Catalyst 

66MW 
7760 hr/yr 

300 of 

-12°F 
16399.6 BtuJlb 
47,9101blhr 

78S.7 MMBtulhr 

4S0F 
16399.6 BtuRb 
44,450 Iblhr 
729.0 MMBtu/hr 

8S0F 
16399.68tu/1b 
40,240 Iblhr 
6S9.9 MMBtuJhr 

PotenUal EmisSions from Fuel Gas Mixture O/JeraUon (Norma/operaUons Partial year) 
Pollutant EmIssIon EmIssIon Estimated Hourly EmIssIons Max Hourly 

Factor Factor -12'F 45"F 8S'F EmIssIons 
lppmv. dry) (Ib/MMBtul (Iblhr) llblhr) llb/hr) llblhr) 

NOx 6 0.0234 18.40 17.44 16.12 18.40 
CO 6 0.0143 11.20 10.62 9.81 11.20 
VOC 1.4 (ppmv, wet) 0.0020 1.59 1.S2 1.40 1.59 

S02 0.0034 2.67 2.48 2.24 2.67 
PM10Total 0.0127 10.00 10.00 10.00 10.00 
Mercury 2.24E-06 3.81E-08 2.99E-05 2.84E-05 2.62E-05 2.99E-OS 

1,3-Butadlene 4.30E-07 3.38E-04 3.13E-04 2.84E-04 3.38E-04 
Acetaldehyde 4.00E-05 3.14E-02 2.92E-02 2.64E-02 3.14E-02 
AcroleIn 8.40E-06 5.03E-03 4.67E-03 4.22E-03 5.03E-03 

Benzene 1.20E-OS 9.43E-03 8.75E-03 7,92E-03 9.43E-03 

Ethylbenzene 3.20E-05 2. 51 E·02 2.33E-02 2.11E-02 2.51E-02 
Formaldehyde 7.10E-OS 5.58E-02 5.18E-02 4,69E-02 5.58E-02 
Naphthalene 1,30E-06 1.02E-03 9.48E-04 B.58E-04 1.02E-03 
PAH 2.20E-06 1.73E-03 1.60E-03 1.4SE-03 1.73E-03 
Propylene OxIde 2.90E-OS 2.28E-02 2.11E-02 1.91E-02 2.28E-02 
Toluene 1.30E-04 1.02E-01 9.48E-02 8.58E-02 1.02E-01 
Xylene 8.40E-OS 5.03E-02 4.67E-02 4.22E-02 5,03E,02 

Esllmated 
Annual EmIssIons 

(tpy) 

67.20 
40.92 
5.84 
9.56 
38.80 

1.09E-04 
1.21E-03 
1.12E-01 
1.80E-02 
3.37E-02 
9.00E-02 
2.00E-01 
3.66E-03 
6.19E-03 
8.16E-02 
3.66E-01 
1.80E-01 

Exhaust ComposlHon Base Load, Temp •• -12"F Base Load, Temp. = 45'F Base Load, Temp. = B5'F 
Weighted Mol WeIghted Mol 

Component Mol.Wl Volume % WI. Volume % Wl Volume % Weighted Mol Wl 

Argon 39.94 1.03 0.41 1.03 0.41 1.03 0.41 
NItrogen 28.02 77.34 21.67 76.82 21.52 76.61 21.47 
Oxygen 32.00 12.08 3.B7 12.22 3.91 12.37 3.96 
Carbon DIoxIde 44.01 3.32 1.46 3.23 1.42 3.17 1.40 
Water 18.02 6,23 1.12 B.71 1.21 B.73 1.21 

100.0 2B.5 100.0 28.5 99.9 28.4 

Source of 
EmIssIon 

Factor 

Manf. Data' 
Manf. Data' 
Manf. Data' 

AP-42' 
Manf. Data' 
Manf. Data' 

AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 

. AP-4Z' 

CalculatIon of dry mass flow rata: Ba.e Load, Temp .• rfF Basa Load, Temp, ·45'F Base Load, Temp. = 6o'F 
Mass flow of exhaust = 2.03E+06 Ib/hr 1.93E+06 Ibthr 1.7BE+06 

Molar flow of exhaust = Mass flow of exhaust I Mol Wt = 71079.6 Ilrmol/hr 67736.0 Ilrmollhr B2614.9 
Molarflow of walar = Vol. % H"O • Exhaust molar flow = 442B.3 IlrmoVhr 4545.2 Ilrmollhr 4214.0 

Molar Row of 02= VoL % 02' Exhaust molar flow = 8586.4 Ilrmollhr 8277.6 Ilrmollhr 7745.5 
Molar flow of Exhaust, dry = Exhaust molar HoW - H20 molar flow= 66851.4 Ilrmollhr 63192.B Ilrmollhr 56400.9 

Vol_% 02, dry. 02 molar floW I Exhaust molar flow = 12.9% 13.1% 13.3% 
tolal exhaust flow, acfm 499,773 476,277 440,2S6 

, CrIterIa pollutant emIssIon factors provIded by the manufacturer, but In some cases have been adapted from natural gas combusUon. The 
NOx emIssIon factor Is corrected to 15% 02, 
, EPA AP-42, Volume I, FIfth Edition - Aprl12000, Table 3.1-3, EmIssIon Factors for Hazardous AIr Pollutants from Natural Gas-FIred 
Stationery Gas TurbInes. Note: These emIssIon factors are for natural gas combustion, WhIch Is expected to produce emIssIons of these 
pollutants that are very sImilar to the emIssIons produced durtng fuel gas combustIon, so these emIssIon factors should provIde representativE 
emission estimates. 
Additional notes: 
All gas flow rates and composltlons are based on Information provIded by GE. (Information provIded by Paul Rood of SNC Lavalln vIa email 
on 12117/07.) 
Average VOC molecular weIght assumed to be 46Ib-molllb. 
The operatIng hours Include 500 hours for malfuncllon and Warm start-up. 
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,. Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 

Turbine Detail Sheel. SSM Emissions, Natural Gas Firing (Cold Start-up) 

Source 10 Number 

Design Outpul 
Cold Operating Hours 
Normal Operating Hours 
Natural Gas Heating Value 
Natural Gas Flow Rate 
Natural Gas Heat Rate 
Gas Flow Rat. 

Turbine and HRSG Train 2 

66MW 
6 hr/yr 

994 hr/yr 
21515 BtuJlb 
36,495 Ib/hr 
765.2 MMBtu/hr 

0.77 MMscf/hr 

Potential EmissIons from Natural Gas OperatIon (Cold Stsrtup, Partial year) 
Pollutant Emission Emission Estimated Emissions Source of 

Factor Factor 
(lbIMMBtu) (ppmv, dl)') (Ib/hr) 

NOx (cold) 25 77.56 

NOX (normal) 6 18.61 
CO (cold) 10 18.89 
CO (normal) .6 11.33 

VOC 1.4 (ppmv, wet) 1.62 
S02 0.0034 2.67 
PM10Totai 10.00 
MereuI)' 2.240E-06 3.03E-05 
1,S-Butadiene 4.30E-07 3.38E-04 
Acetaldehyde 4.00E-05 3.14E-02 
Acrolein 6.40E-06 5.03E-03 
Benzene 1.20E-05 9.42E-03 
Ethylbenzene 3.20E-05 2,51E·02 
Formaldehyde 7.10E-05 5.57E-02 
Naphthalena 1.30E·06 1.02E-03 
PAH 2.20E-06 1.73E-03 
Propylene Oxide 2.90E-05 2.28E-02 
Toluene 1.30E-04 1.02E-Ol 
Xylene 6.40E-05 5.03E-02 

Exhaust Composition Base Load, Temp. = O'F 
Weighted Mol 

Component 
Argon 

Mol. WI. 

39.94 
28.02 

32.00 

44.01 
18.02 

Volume % WI. 

Nitrogen 
Oxygen 
Carbon Dioxide 
Water 

Calculation of dty mass flow rate: 

0.9 
75.5 
13.8B 
3.22 

6.5 

100.0 

Mess flow of exhaust. 2.06E+06 Ib/hr 
Molarflow of exhaust. Mass now of exliaust I Mol WI = 

Molar flow ofwater = Vol. % H20' Exhaust molar flow. 

Molar Flow of 02= Vol. % 02 • Exhaust molar flow = 
Molar flow of Exhaus~ dty = Exhaust molar flow - H20 molar flow: 

Vol • % 02, dty = 02 molar flow I Exhaust molar flow = 

0,38 
21.16 
4.44 
1,42 
1.17 
28.5 

72132.9 
4688.6 

10012.0 
67444.3 
14.8% 

Emission 
(tpy) Factor 

0.23 Manl. Data' 
9.25 Manf. Data' 

0.06 Manl. Data' 
5.63 Manl. Data' 
0.81 Manf. Data' 
1.33 Manf. Data' 
5.00 Man!. Data' 

1.52E-05 Mant. oata' 
1.69E-04 AP-4z' 
1.57E-02 AP-4z' 
2.51E-03 AP-4z' 
4.71E-03 AP-4z' 
1.26E·02 AP-4z' 
2.79E-02 AP-4z' 
5.10E-04 AP-4z' 
8.64E-04 AP-4z' 
1.14E-02 AP-422 

5.10E-02 AP-4z' 
2.51E-02 AP-4z' 

lb-moVhr 
lb-moVhr 

lb-moVhr 
lb-moVhr 

1 Criteria pollutant emission factors provided by the manufacturer. The NOx emission factor is corrected to 15% 02. Cold operation 
emissions assume that the SCR I oxidation catalysfis not operating. Nitrogen injection is assumed. 

2 EPA AP-42, Volume I, Fifth Edition - April 2000, Table 3.1-3, Emission Factors for Hazardous Air Pollutants from Natural Gas-Fired 
Stational)' Gas Turbines. 

Additional notes: 

These emissions are calculated assuming an ambient temperature of -1tF, which produces the worst case emission estimate. 
All natural gas heat rates, flow rates, and exhaust compositions are based on Information provided by GE. (Information provided by Paul 
Rood of SNC Lavalin Via email on 12118/07.) 

Average VOC moleCUlar weight assumed to be 46 Ib-moillb. 
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Medicine Bow Fuel & Power Industrial GasIfication & Liquefaction Plant 
Turbine Detail Sheet· Normal Operations (Base Load) 

Source 10 Number 
Equipment 10 

Turbine Usage 
Turbine Make 
Turbine Model 
Serial Number 
Installation Date 
Engine Configuration 
Emission Controls 

Design Output 
Slle Operating Hours 
Exhaust Temperature 

Gas Heafing Value 
Gas Flow Rate 
Gas Heat Rate 

Turbine and HRSG Train 2 

Power Generation 
GE 
7EA 
TBD 
TBD 
Turbine 
SCRiOxldation Catalyst 

66MW 
8760 hrlyr 
300°F 

-12~ 
16399.6 Btullb 
47,910 Iblhr 
785.7 MMBtulhr 

PotenUal Emissions from Fuel Gas Mixture OperaUon 

4SoF 
16399.6 Btunb 
44,450 Iblhr 
729.0 MMBtulhr 

8SoF 
16399.6 8tunb 
40,240 Iblhr 
659.9 MM8tulhr 

Pollutant Emission Emission Estimated Hourlv Emissions Max Houriy 
Factor Factor -12°F 4SoF 8SOF EmISS~~ns 

(ppmv, dry) (lblMMBtu) _ab/hr) (Iblhr) _ (Iblhr) (Iblhr 

NOx 6 0.0234 16.40 17,44 16.12 18.40 
CO 6 0.0143 11.20 10.62 9.81 11.20 
VOC 1.4 (ppmv, wet) 0.0020 1.S9 1.52 1.40 1.S9 
502 0.0034 2.67 2.48 2.24 2.67 
PM10Totai 0.0127 10.00 10.00 10.00 10.00 
Mercury 2.24E-06 3.81E-08 2.99E-OS 2.84E-05 2.62E-05 2.99E-05 
1,3-Buladlene 4.30E-07 3.38E.Q4 3.13E-04 2.84E-04 3.38E-{)4 
Acetaldehyde 4.00E-05 3.14E-{)2 2.92E-02 2.64E-02 3.14E-{)2 
Acrolein 6.40E-OS 5.03E-03 4.67E-03 4.22E-03 5.03E-03 
Benzene 1.20E-05 9.43E-03 8.75E-03 7.92E-03 9.43E-03 
Ethylbenzene 3.20E-{)5 2.51E-02 2.33E-02 2.11E-02 2.51E-{)2 
Formaldehyde 7.10E-{)5 5.58E-{)2 5.18E-02 4.69E-02 5.58E-{)2 
Naphthalene 1.30E-{)S 1.02E-03 9.48E-04 8.58E-04 1.02E-03 
PAH 2.20E-{)6 1.73E-03 1.60E-03 1.45E-03 1.73E-03 
Propylene Oxide 2.90E-{)5 2.28E-02 2.11E-02 1.91E-02 2.28E-02 
Toluene 1.30E-04 1.02E-01 9.48E-02 8.58E-02 1.02E-01 
Xvlene 6.40E-05 5.03E-02 4.67E-02 4.22E-02 5.03E-02 

Estimated 
Annual Emissions 

(tpy) 

76.86 
4S.19 
6.59 
10.79 

43.80 
1.23E-04 
.1.37E-{)3 
1.27E-{)1 
2.03E-02 
3.81E-02 
1.02E-01 
2.25E-{)1 
4.13E-03 
6.98E-03 
9.21E-02 
4.13E-01 
2.03E-01 

Exhaust ComposlUon Base Load, Temp. = -12"F Sa.e Load, Temp. = 45"F 8a.e Load, Temp. = 85"F 
Welghled Mol Welghled Mol 

Component Mol.WL Volume % WL Volume % WI. Volume % Welghled Mol WL 
Argon 39.94 1.03 0.41 1.03 0.41 1.03 0.41 
Nitrogen 28.02 77.34 21.67 76.62 21.52 76.61 21.47 
Oxygen 32.00 12.08 3.87 12.22 3.91 12.37 3.96 
Carbon Dloxld. 44.01 3.32 1.46 3.23 1.42 3.17 1.40 
Water 18.02 6.23 1.12 6.71 1.21 6.73 1.21 

100.0 28.5 100.0 26.5 99.9 26.4 

Source of 
Emission 

Fector 
Mant. Data' 
Manf. Data' 
Manf. Data' 

AP-42' 
Manf. Data' 
Mant. Data' 

AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 

Calculation of dry mass flow rate: Ba.e Load, Tamp •• rl'F Ba.e Load, Temp •• 45"F Ba •• Load, Temp ... 6O'F 
Mass flow of exhaust = 2.03E+06 Ib/hr 1.93E+06 Iblhr 1.78E+06 

Molar flow of exhaust = Mass floW of exhaust 1 Mol Wt = 71079.6 Ib-mollhr 67738.0 Ib-mollhr 62614.9 
Molar flow of water = Vol.% H20'" Exhaust molar flow = 4426.3 Ib-mollhr 4545.2 Ib-mollhr 4214.0 

Molar Flow of 02= Vol. % 02' Exhaust molar flow = 8586.4 Ib-mollhr 8277.6 Ib-mollhr 7745.5 
Molar flow of Exhaus~ dry = Exhaust molar floW - H2O molar flow= 66651.4 Ib-mollhr 63192.8 Ib-mollhr 58400.9 

Vol.% 02, dry = 02 moler flow I Exhaust molar flow = 12.9% 13.1% 13.3% 
lolal exheu.1 floW, acfm 499,773 476,277 440,256 

1 Criteria pollutant emission factors provided by the manufaclurer, but In some cases have been adapted from natural gas combustion. The 
NOx emission factor Is corrected to 16% 02. 

'EPAAP-42, Volume I, Fifth Edition -April 2000, Table 3.1-3, Emission Factors for Hazardous Air Pollutanls from Natural Ga.-Fired 
Stationary Gas Turbines. Note: These emission factors are for natural gas combustion, which Is expected to produce emissions of these 
pollutants that are greater than or equal to the emissions produced during fuel gas combustion, so these emission factors should provide 
worst case emission estimates. 

Addalonal notes: 
All gas flow rates and compositions are based on Information provided by GE. (Information provided by Paul Rood of SNC Lavalln via email 
on 12117107.) 
Average voe molecular weight assumed to be 46 Ib-molnb, 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Turbine Delail Sheet -Initial Year (Cold Slart and Remainder Nonnal Operations [Base Load]) 

Source 10 Number 
Equipment 10 

Turbine Usage 
Turbine Make 
Turbine Model 
Serial Number 
Installation Date 
Engine Configuration 
Emission Controls 

Design Output 
Site Operating Hours 

Exhaust Temperature 

Gas Heating Value 
Gas Flow Rale 
Gas Heat Rale 

Turbine and HRSG Train 3 

Power Generation 
GE 
7EA 
TBD 
TBD 
Turbine 
SC,RlOxidation Catalyst 

66 WOW 
7760 hr/yr 
300°F 

-12"1= 
16399.6 Btu/lb 
47,9101b/hr 
785.7 MMBtu/hr 

4SOF 
16399.6 Btu/lb 
44,450 Iblhr 
729.0 MMBtU/hr 

85°F 
16399.6 Btu/lb 
40,240 Iblhr 

659.9 MMBtulhr 

Potential Emissions from Fuel Gas Mixture O~f8t1on (Normal operations, Partial year) 
Pollutant Emission Emission Estimated Hourlv Emissions Max Hourly 

Factor Factor -12'F 4SOF 8SoF . Emissions 
(ppmv, dry) (lblMMBtu) (Ib/hr) (Ib/hr) (lblhr) (Iblhr) 

NOx 6 0.0234 18.40 17.44 16.12 18.40 
CO 6 0.0143 11.20 10.62 9.81 11.20 
VOC 1.4 (PPITl\(, wet) 0.0020 1.59 1.52 1.40 1.59 
S02 0.0034 2.67 2.48 2.24 2.67 
PM10Totai 0.0127 10.00 10.00 10.00 10.00 
Mercu1)f 2.24E-Q6 3.81E-08 2.99E-05 2.84E-05 2.62E-05 2.99E-05 
1,3-Butadiene 4.30E-07 3.38E-04 3.13E-04 2.84E-04 3.38E-04 
Acetaldehyde 4.00E-05 3.14E-02 2.92E-02 2.84E-02 3.14E-02 
Acrolein 6.40E-06 5.03E-03 4.67E-03 4.22E-03 5.03E-03 
Benzene 1.20E-05 9.43E-03 8.75E-03 7.92E-03 9.43E-03 
Ethylbenzene 3.20E-05 2.51E-02 2.33E-02 2.11E-02 2.51E-02 
Formaldehyde 7.10E-05 5.58E-02 5.18E-02 4.69E-02 5.58E-02 
Naphthalene 1.30E-06 1.02E-03 9.48E-04 8.58E-04 1.02E-03 
PAH 2.20E-06 1.73E-03 1.60E-03 1.45E-03 1.73E-03 
Propylene Oxide 2.90E-05 2.28E-02 2.11E-02 1.91E-02 2.28E-02 
Toluene 1.30E-04 1.02E-Ol 9.48E-02 8.58E-02 1.02E-Ol 
Xylena 6.4OE-05 5.03E-02 4.67E-02 4.22E-02 5.03E-02 

'. 

Estimated 
Annual Emissions 

(tpy) 

67.20 
40.92 
5.84 
9.56 

38.80 
1.09E-04 
1.21E-03 
1.12E-01 
1.80E-02 
3.37E-02 
9.00E-02 
2.00E-01 
3.66E-{)3 
6.19E-{)3 
8.16E-02 
3.66E-01 
1.80E-01 

Exhaust Composition Base Load, Temp •• -12'F Base Load, Temp •• 4S'F Base Load, Temp. = as'F 
Weighted Mol Weighted Mol 

Component MoI.Wl Volume % ·Wl Volume % Wl Volume % Weighted Mol Wl 
Argon 39.94' 1.03 0.41 1.03 0.41 1.03 0.41 
Nitrogen 28.02 77.34 21.67 76.82 21.52 76.61 21.47 
Oxygen 32.00 12.08 3.87 12.22 3.91 12.37 3.96 
Carbon Dioxide 44.01 3.32 1.46 3.23 1.42 3.17 1.40 
Water 18.02 6.23 1.12 6.71 1.21 6.73 1.21 

100.0 28.5 100.0 28.5 99.9 28.4 

Source of 
Emission 

Factor 

Manf. Data' 
Man!. Data' 
Man!. Data' 

AP-4i' 
Manf. Data' 
Manf. Data' 

AP-422 

AP-422 

AP-4i' 
AP-4i' 
AP_422 

AP-422 
AP-4r 

AP-4i' 
AP-4:z2 
AP-422 
AP-4z2 

Calrulation 01 dry mass flow rale: Base Load, Temp. = CfF Base Load, Temp. = 4S'F Base Load, Temp. = aO'F 
Mass flow of exhaust;:; 2.03E+06 IbJhr 1.93E+06 Iblhr 1.78E+06 

Molar flow of exhaust;:; Mass flow of exhaust I Mol Wt;:; 71079.6 liHnoVhr 67738.0 Ib-mollhr 62614.9 
Molar flow of water ;:; Vol. % H20 fr Exhaust molar flow = 4428.3 liHnollhr 45452 Ib-mollhr 4214.0 

Molar Flow of 02= Vol. % 02 • Exhaust molar flow = 8566.4 liHnollhr 82n.6 liHnollhr n45.5 

Molar flow of Exhaust, d1)f = Exhaust molar flow - H20 molar flow= 66651.4 liHnollhr 63192.8 liHnollhr 58400.9 
Vol. % 02, d1Y = 02 molar flow I Exhaust molar flow • 12.9% 13.1% 13.3% 

total exhaust flow, acfm 499.n3 476,2n 440,256 

, Crltena pollutant emission factors provided by the manufacturer, but in some cases have been adapted from natural gas combustion. The 
NOx emission factor Is corraded to 15% 02. 

2 EPA AP-42. Volume I, Fifth Edition - April 2000, Table 3.1-3, Emlsslon Factors for Hazardous Air Pollutants from Natural Gas-Fired 
Stationary Gas Turbines. Note; These emission factors are for natural gas combustion, which is expected 10 produce emissions of these 
pollutants that are greater than or equal to the emissions produced during fuel gas combustion, so these emission factors should provide 
worst case emission estimates. 
Addl~onal notes: 
All gas flow rates and composltions are based on Inlonnation provided by GE. (Inlormation provided by Paul Rood of SNC Lavalln via email 
on 12117/07.) 

Average VOC molecular weight assumed to be 46 Ib-mollib. 
The operating hours Include 500 hours for malfunction and wann start-up. 
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Medicine Bow Fuel & Power Industrial Gaslflca!lon & Liquefaction Plan! 
Turbine Detail Sheet· SSM emissions, Natural Gas FIring (Cold Start-up) 

Source 10 Number 

DeSign Output 
Cold Operating Hours 
Nonnal Operating Hours 
Netural Gas Haatlng Value 
Natural Gas Flow Rate 
Natural Gas Heat Rate 
Gas Flow Rate 

Turbine and HRSG Train 3 

65MW 
6 hr/yr 

994 hr/yr 
21515 BtuJIb 

36,495 Iblhr 
785.2 MMBtu/hr 

0.77 MMscl/hr 

Po/enUal Emls.lon. from Natural Gas Operallon (Cold Startup, Partial vaer) 
Pollutant Emission Emission Estimated emissions 

Factor Factor 
(lb}MMBtu) (ppmv, dry) (Iblhr) 

NOx(cold) 25 77.55 
NOx (normal) 5 18.51 
CO (cold) 10 18.89 
CO (nonnal) 6 11.33 
voe 1.4 (ppmv:wet) 1.62 
S02 0.0034 2.67 
PM10Totai 10.00 
Mercury 2.240E-06 3.03E-05 
1,3-Butadlene 4.30E-07 3.38E-04 
Acetaldehyde 4.00E-05 3.14E-02 
Acrolein 6.40E-05 5.03E-03 
Benzene 1.20E-05 9.42E-03 
Ethylbenzene 3.20E-05 2:51E-02 
Fonneldehyde 7.10E·05 5.57E-02 
Naphthalene 1.30E-06 1.02E-03 
PAH 2.20E-06 1.73E·03 
Propylene Oxide 2.90E-05 2.28E-02 
Toluene 1.30E·04 1.02E-01 
Xylene 6.40E-05 5.03E-02 

Exheust Composition Base Loed. Temp. = d'F 
Weighted Mol 

Component Mol. WI. Volume % WI. 
Argon 
Nitrogen 
Oxygen 
Carbon Dioxide 
Water 

Calculation of dry mass flow rate: 

39.94 
28.02 
32.00 
44.01 
18.02 

0.9 
75.5 
13.88 
3.22 

6.5 
100.0 

Mass flow of exhaust = 2.06E+06 Iblhr 
Molar flow of exhaust. Mass flow ofaxhaust } Mol Wt = 

Molar flow of water- Vol.% Ht0' Exhoust molerflow· 

Molar Flow of 02= Vol. % 02 • Exhaust moler flow. 
Molar flow of Exhaust, dry = Exhaust molar flow - H20 moler flow= 

Vol. % 02. dry = 02 molar flow I Exhaust molar flow = 

0.36 
21.16 
4.44 
1.42 
1.17 
28.5 

72132.9 
48aa.8 

10012.0 
67444.3 
14.8% 

(lpy) 

0.23 
9.25 
0.06 
5.53 
0.61 
1.33 
5.00 

1.52E-05 
1.59E-04 
1.57E-02 
2.51E-03 
4.71E-03 
1.25E-02 
2.79E-02 
5.10E-04 
8.54E-04 
1.14E-02 
5.10E-02 
2.51E-02 

Ib-mollhr 
Ib-mollhr 

Ib-mollhr 
Ib-mollhr 

",.I 

Source of 
Emission 
Factor 

Manl. Data' 
Manl. Data' 
Manl. Data' 
Manl. Data' 
Manf. Data' 
Manl. Data' 
Manf. Data' 
Manl. Data' 

AP-422 

AP-42' 
AP-42' 
AP-4z2 
AP-42' 
AP-4z2 
AP-422 

AP-422 

AP-4z2 
AP-422 

AP-4z2 

I Criteria pollutant emIssion factors provided by the manufacturer. The NOx emission factor Is corrected to 15% 02. Cold operation 
emIssions assume that the SCR I oxldafion catalyst Is not operating. Nitrogen Injection Is assumed. 

2 EPA AP-42, Volume I. Afth Edition - April 2000. Table 3.1-3. EmissIon Factors for Hazardous Air Pollutants from Natural Gas-Fired 
Stationary Gas Turbines. 

Additional notes: 

Thase amlsslons are celculated assuming an amblerit temperature of -1tF. which produces the wars! case emission estimate. 
All natural gas heat rates. flow rates. and exheust compositions are based on Information provided by GE. (Information provided by Paul 
Rood of SNC Lavalln via email on 12118/07.) 

Average voe molecular weight assumed to be 48 Ib-molllb. 
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Medicine Bow Fuel & Power Industrial Gasification & LiquefaCtIon Plant 
Turbine Detan Sheet _ Nonnal Operations (Base Load) 

Source ID Number 
Equipment 10 

Turbine Usage 
Turbine Make 
Turbine Model 
Serial Number 
Installation Date 
Engine Configuration 
Emission Controls 

Design Output 
Site Operating Hours 
Exhaust Temperature 

Gas Heating Value 
. Gas Flow Ra.te 
Gas Heat Rate 

Turbine and HRSG Train 3 

Power Generation 
GE 
7EA 
TBD 
TBD 
Turbine 
SCRI~dation Catalyst 

66MW 
8760 hr/yr 
300"F 

-12"F 
16399.6 BtuI1b 
47,910 Iblhr 
785.7 MMBtulhr 

Potential Emissions from Fuel Gas Mixture Operation 

45'F 
16399.6 BtuI1b 
44,450 Iblhr 

729.0 MMBtulhr 

85"F 
16399.6 Btunb 
40,240lblhr 

659.9 MMBtulhr 

Pollutant Emission Emission Estimated Hourly Emissions Max Hou~y 
Factor Factor -12'F 45"F 8SOF Emissions 

(ppmv, dry) (Ib/MMBtu) (Iblhr) (Ib/hr) (Ib1hr) (Iblhr) 

NOx 6 0.0234 18.40 17.44 16.12 18.40 
CO 6 0.0143 11.20 10.62 9.81 11.20 
VOC 1.4 (ppmv, wet) 0.0020 1.59 1.52 1.40 1.59 
S02 0.0034 2.67 2.48 2.24 2.67 
PM10Totai 0.0127 10.00 10.00 10.00 10.00 

Mercul)' 2.24E-06 3.81E-08 2.99E-05 2.84E-05 2.62E-05 2.99E-05 

1,3-Butadlene 4.30E-07 3.38E-04 3.13E-04 2.84E-04 3.38E.Q4 

Acetaldehyde 4.00E-05 3.14E-02 2.92E-02 2.84E-02 3.14E-02 
Acrolein 6.40E-06 5.03E-03 4.67E-03 4.22E-03 5.03E-03 
Benzene 1.20E-05 . 9.43E-03 8.75E-03 7.92E-03 9.43E-03 
Ethyl benzene 3.20E-05 2.51E-02 2.33E-02 2.11E-02 2.51E-02 
Formaldehyde 7.10E-05 5.58E-02 5.18E-02 4.69E-02 5.58E-02 
Naphthalene 1.30E-06 1.02E-03 9.48E.Q4 8.58E.Q4 1.02E-03 
PAH 2.20E-06 1.73E-03 1.60E-03 1.45E-03 1.73E-03 
Propylene Oxide 2.90E-05 2.28E-02 2.11E-02 1.91E-02 2.28E-02 

Toluene 1.30E-04 1.02E-Ol 9.48E-02 8.58E-02 1.02E-Ol 
Xylene 6.40E-05 5.03E-02 4.67E-02 4.22E-02 5.03E-02 

Estimated 
Annual Emissions 

(tpy) 

75.66 
46.19 
6.59 
10.79 
43.80 

1.23E-04 
1.37E-03 
1.27E-Ol 
2.03E-02 
3.81E-02 
1.02E-Ol 
2.25E-Ol 
4.13E-03 
6.98E-03 
9.21E-02 

4.13E-Ol 
2.03E-Ol 

Exhaust ComposlUon Base Load, Temp. = -l2'F Base Load, Temp. = 4S'F Ba .. Load, Temp. = 8S'F 
Weighted Mol Welghled Mol 

Component MoI.Wt Volume % Wt Volume % WI. Volume % Weighted Mol Wt 

AIlIon 39.94 1.03 0.41 1.03 0.41 1.03 0.41 
Nitrogen 26.02 77.34 21.67 76.82 21.52 76.61 21.47 
Oxygen 32.00 12.08 3.87 12.22 3.91 12.37 3.96 
Corbon Dioxide 44.01 3.32 1.46 3.23 1.42 3.17 1.40 
Water 18.02 6.23 1.12 6.71 1.21. 6.73 1.21 

100.0 28.5 100.0 28.5 99.9 28.4 

Source of 
Emission 

Faclor 

Manf. Data' 
Man!. Data' 
Man!. Data' 

AP42' 
Manl. Data' 
Man!. Data' 

AP4T 
AP-4T 
AP-4T 
AP-4T 
AP-4T 
AP-4T 
AP42' 
AP42' 
AP422 

AP-422 

AP-4T 

CalcUlation of dry ma .. flow rate: Base Load, Temp. = rfF Base Load, Temp. = 4S'F Base Load, Temp. = 8ri'F 
Mass flow of exhaust = 2.03E+06 Iblhr 1.93E+06 Iblhr 1.78E+06 

Molar flow of exhaust = Mass flow of exhaust I Mol WI = 71079.6 .Ib-mol/hr 67738.0 Ib-mollhr 62614.9 
Molar flow afwater;;; Vol. % H:P + Exhaust molar flow;;:: 4428.3 lb-moUhr 4545.2 Ib-mol/hr 4214.0 

Molar Flow of 02= Vol. % 02' Exhaust molar flow = 8586.4 lb-moUhr 8277.6 Ib-mol/hr 7745.5 
Molar flow of Exheus~ dry = Exhaust molar flow - H2O molar flOW= 66651.4 Ib-mol/hr 63192.6 Ib-mol/hr 56400.9 

Vol. % 02, dry = 02 molar flow I Exhaust molar flow = 12.9% 13.1% 13.3% 
total exhaust flow, acfm 499,773 476,277 440,256 

, Criteria pollutant emission factors provided by the manufacturer, but In some oases have been adapted from natural gas combustion. The 
NOx emission factor is correcled to 15% 02. 

• EPA AP42, Volume I, Filth Edmon - April 2000, Table 3.1-3, Emission Factors for Hazardous Air Pollutants from Natural Gas-Fined 
Stational)' Gas Turbines. Note: These emission faclors are for natural gas combustion, which Is expected to produce emissions of these 
pollutants that are greater than or equal to the emissions produced during fuel gas combustion, so these emission factors should provide 
wor.;t case emission estimates. 
Add~lonal noles: 
All gas flow ratas and compositions are based on Information provided by GE. (Information provided by Paul Rood of SNC Lavalln via email 
on 12117/07.) 
Average VOC moleCUlar weight assumed to be 46 lb-moVib. 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Auxiliary Boiler Detail Sheet 

Source ID Number 
Equipment Usage 

Equipment Make 
Equipment Model 
Serial Number 
Installation Date 
Emission Controls 

Design Heat Rate 

Operating Hours 

Natural Gas Rates 

Auxiliary Boiler 

TBD 
TBD 
TBD 
TBD 
Low Nox Burner 

66.00 MMBtu/hr 

8760 hrs/yr 

Note: boiler wll/ fire netural gas during cold start (760 hours); 
normally. It will operate at lower (25%) load and fire a 
lower-Btu fuel gas mixture (vent gas). 

Fuel Heating Value 
NG Potential Fuel Usage 

1,020 Btu/scf 
0.0647 MMscf/hr 

Potential Emissions (firing natural gas at 100% load) 
Pollutant Emission 

Factor 
(lb/MMscf) (lb/MMBtu) 

NOx 50.00 0.05 

CO .84.00 0.08 

VOC 5.50 5.4E-03 

S02 0.60 5.9E-04 

PMi0 7.60 7.5E-03 

Benzene 2.1E-03 2.iE-06 

Dichlorobenzene i.2E-03 i.2E-06 

Formaldehyde 7.SE-02 7.4E-OS 

Hexane i.8E+do i.8E-03 

Naphthalene 6.1E-04 e.OE-07 

Toluene 3.4E-03 3.3E-Oe 

Estimated Emissions 

(lb/hr) (tpy) 

3.24 14.17 

5.44 23.81 

0.36 1.S6 

0.04 0.17 

0.49 2.15 

1.36E-04 S.9SE-04 

7.76E-05 3.40E-04 

4.8SE-03 2. 13E-02 

1.16E-Oi S.10E-Oi 

3.95E-05 1.73E-04 

2.20E-04 9.64E-04 

Source of 
Emission 

Factor 

AP-421 

AP-421 

AP-422 

AP-422 

AP-422 

AP-423 

AP-423 

AP-423 

AP-423 

AP-423 

AP-423 

1. EPA AP-42, Volume I, Fifth Edition - July 1998, Table 1.4-1, Emission Factors for Nitrogen 

Oxides (NOx) and Carbon Monoxide (CO) from Natural Gas Combustion. 
2. EPA AP-42, Volume I. Fifth Edition - July 1998, Table 1.4-2, Emission Factors for Criteria 

Pollutants and Greenhouse Gases from Natural Gas Combustion. 
3. EPA AP-42, Volume I, Fifth Edition - July 1998, Table 1.4-3, Emission Factors for 

Speciated Organic Compounds from Natural Gas Combustion. 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Heater Detail Sheet 

Source 10 Number 

Equipment Usage 

Equipment Make 
Equipment Model 
Serial Number 
Installation Date 
Emission Controls 

Catalyst Regenerator 

Process Heater 

TSD 
TSD 
TSD 
TSD 
Low NOx Surner 

Design Heat Rate 21.S3 MMStu/hr 
Note: will only fire 3.58 MMBtu/hr during standby 
operations, anticipated to be approximately 7,800 hrlyr 

Operating Hours 

Fuel Heating Value 
NG Potential Fuel Usage1 

8,760 hr/yr 

1,020 Btu/scf 

0.021 MMscf/hr 

Potential Emissions (firing natural gas) 1 

Pollutant Emission 
Factor 

(lb/MMscf) (Ib/MMBtu1 

NOx' SO.OO O.OS 

CO 84.00 0.08 

VOC 5.50 5.4E-03 

S02 0.60 S.9E-04 

PM10 7.60 7.SE-03 

Benzene 2.1E-03 2.1E-06 

Dichlorobenzene 1.2E-03 1.2E-06 

Formaldehyde 7.SE-02 '7.4E-OS 

Hexane 1.8E+OO 1.BE-03 

Naphthalene 6.1E-04 6.0E-07 

Toluene 3.4E-03 3.3E-06 

Estimated Emissions 

(Ib/hr) (tpy) 

1.06 4.62 

1.77 7.77 

0.12 0.51 

0.01 0.06 

0.16 0.70 

4.43E-OS 1.94E-04 

2.S3E-OS 1.11E-04 

1.S8E-03 6.93E-03 

3.80E-02 1.66E-01 

1.29E-OS S.64E-OS 

7.18E-OS 3.14E-04 

Source of 
Emission 

Factor 

AP-422 

AP-4z2 

AP-423 

AP-423 

AP-423 

AP-424 

AP-424 

AP-424 

AP-424 

AP-424 

AP-424 

1. This heater will operate only on a fuel gas mixture, during normal operations. It will not operate during 
startup operations. PTE emission rates are calculated here based on natural gas firing, as a 
conservatively high estimate. The heating value of the fuel gas mixture will be lower than that for 
natural gas. Refer also to notes 3 and 4 below. 

2. NOx emissions are estimated based on vendor specifications. 

3. EPA AP-42, Volume I, Fifth Edition - July 1998, Table 1.4-2, Emission Factors for Criteria Pollutants 
and Greenhouse Gases from Natural Gas Combustion. Note: These emission factors are for 
for natural gas combustion, which is expected to produce emissions of these pollutants that are' 

than or equal to the emissions produced during fuel gas mixture combustion, so these emission 
should provide conservative emission estimates . 

. 4. EPA AP-42, Volume I, Fifth Edition - July 1998, Table 1.4-3, Emission Factors for Speciated Organic 
Compounds from Natural Gas Combustion. Note: These emission factors are for natural gas 
combustion, which is expected to produce emissions of these pollutants that are greater than or 
equal to the emissions produced during fuel gas mixture combustion,so these emission factors 
provide conservative emission estimates. 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Heater Detail Sheet 

Source ID Number Reactivation Heater (B-2) 
Equipment Usage Process Heater 

Equipment Make TBD 
Equipment Model TBD 
Serial Number TBD 
Installation Date TBD 
Emission Controls Low NOx Burner 

Design Heat Rate 12.4S MMBtu/hr 

Expected Operating Hours 1,456 hr/yr normal 

Operating Hours for PTE 

760 hr/yr cold start 
2,216 annual hours 

Emission Calculation 8,760 hr/yr 

Natural Gas Usage 
Note: heater will fire natural gas during cold start; however, 
during normal operations, it will fire a lower-Btu fuel gas mixture. 

Fuel Heating Value 1,020 Btu/scf 
NG Potential Fuel Usage 0.0122 MMscf/hr 

Potential Emissions (firing natural gas) 
Pollutant Emission Estimated Emissions 

Factor 
(lb/MMscf) (lb/MMbtu) (Ib/hr) (tpy) 

NOx 50.00 0.05 0.61 2.67 
CO 84.00 0.08 1.03 4.49 
VOC S.SO 5.4E-03 0.07 0.29 

S02 0.60 5.9E-04 0.01 0.03 
PM10 1.60 7.5E-03 0.09 0.41 

Benzene 2.1E-03 2.1E-06 2.56E-OS 1.12E-04 
Dichlorobenzene 1.2E-03 1.2E-06 . 1.46E-OS 6.42E-05 

Formaldehyde 7.5E-02 7.4E-OS 9.1SE-04 4.01E-03 

Hexane 1.BE+00 1.8E-03 . 2.20E-02 9.62E-02 

Naphthalene 6.1E-04 6.0E-07 7.45E-06 3.26E-05 

Toluene 3.4E-OS 3.3E-06 4.1SE-OS 1.82E-04 

Source of 
Emission 
. Factor 

AP-421 

AP-421 

AP-422 

AP-422 

AP_422 

AP-423 

AP-423 

AP-423 

AP_423 

AP-423 

AP-423 

1. EPA AP-42, Volume I, Fifth Edition -July 1998, Table 1.4-1, Emission Factors for Nitrogen 
(NOx) and Carbon Monoxide (CO) from Natural Gas Combustion. 

2. EPA AP-42, Volume I, Fifth Edition - July 1998, Table 1.4-2, Emission Factors for Criteria 
and Greenhouse Gases from Natural Gas Combustion. 

3. EPA AP-42, Volume I, Fifth Edition - July 1998, Table 1.4-3, Emission Factors for Speciated 
Organic Compounds from Natural Gas Combustion. . 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Heater Detail Sheet 

Source 10 Number 
Equipment Usage 

Equipment Make 
Equipment Model 
Serial Number 
Installation Date 
Emission Controls 

Design Heat Rate 

Operating Hours 

Natural Gas Usage 

HGT reactor Charge Heater (B-3) 
Process Heater 

TBD 
TBD 
TBD 
TBD 
Low NOx Burner 

2.22 MMBtu/hr 

8,760 hr/yr 

Note: heater will fire natural gas during cold start (760 hours); however, 
during normal operations, it wilt fire a lower-Btu fuel gas mixture. 

Fuel Heating Value 1,020 Btu/scf 
NG Potential Usage 0.0022 MMscf/hr 

Potential Emissions (firing natural gas) 
Pollutant Emission Estimated Emissions 

Factor 
(lb/MMscf) (lb/MMBtu) (Ib/hr) (tpy) 

NOx 50.00 0.05 0.11 0.48 

CO 84.00 O.OB 0.1B O.BO 

VOC 5.50 5.4E-03 0.01 0.05 

802 0.60 S.9E-04 0.00 0.01 

PM10 7.60 7.5E-03 0.02 0.07 

Benzene 2.1E-03 2.1E-OS 4.57E-06 2.00E-05 

Dichlorobenzene 1.2E-03 1.2E-06 2.S1E-OS 1.14E-05 

Formaldehyde 7.5E-02 . 7.4E-05 1.63E-04 7.15E-04 

Hexane 1.BE+00 1.BE-03 3.92E-03 1.72E-02 

Naphthalene 6.1E~04 6.0E-O? 1.33E-06 5.B2E-06 

Toluene 3.4E-03 3.3E-06 7.40E-06 3.24E-05 

Source of 
Emission 

Factor 

AP-421 

AP-421 

AP-4z2 

AP-422 

AP-4z2 

AP-423 

AP-423 

AP-423 

AP-423 

AP-423 

AP-423
. 

1. EPA AP-42, Volume I, Fifth Edition - July 1998, Table 1.4-1, Emission Factors for Nitrogen 
Oxides (NOx) and Carbon Monoxide (CO) from Natural Gas Combustion. 

2. EPA AP-42, Volume I, Fifth Edition - July 199B, Table 1.4-2, Emission Factors for Criteria 
and Greenhouse Gases from Natural Gas Combustion. 

3. EPA AP-42, Volume I, Fifth Edition - July 199B, Table 1.4-3, Emission Factors for 8peciated 
Organic Compounds from Natural Gas Combustion . 

Rev.02l1210B B-15 

DEQ 000846 



Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Stack Detail Sheet 

C02 Vent Stack Source 10 Number 
Equipment Usage Vent for Off-Spec C02 

Equipment Make 
Equipment Model 
Serial Number 
Installation Date 
Emission Controls 

TBD 
TBD 
TBD 
TBD 
None 

Potential Operation during Initial startup 
Potential Openation during malfunctions 
Total Vent Stream Flowrate 

Actual Vent Stream Flownate 
assume T"'40 deg F, P=50 psla 

Initial Startup 

250 hrlyr 
50 hrlyr 

21,731 Ib-moUhr 
8,248,270 scf/hr 

38,862 acfm 

Vent Gas Molar Flow Rate during startup 
Vent Gas Molecular Weight 

5,433 Ib-moUhr 
43.1 Ib/lb-mol 

0.20% Ib-mollhr 
Stack Parameters, for Modeling 

Vent Gas H20 Molar Flow Rate 

Vent Gas Molar Flow Rate (dry) 
Vent Gas Flow Rate (dry) 

Malfunction 
Vent Gas Molar Flow Rate during malfunctiol 
Vent Gas Molecular Weight 
Vent Gas H20 Molar Flow Rate 

Vent Gas Molar Flow Rate (dry) . 
Vent Gas Flow Rate (dry) 

./ '! M Potentls Emlss ons from 88 Operaton 
Pollutant 

Emission Factor 
pomv 

CO 16,560 
VOC(COS) 20.7 

5422 Ib-mollhr 
2,057,945 scf/hr 

7,244 Ib-mollhr 
43.1 Ib/lb-mol 

0.20% Ib-mollhr 

7229 Ib-mollhr 
2,743,926 scf/hr 

Estimated Hourly Emissions 
Initial Malfunction 

Startup 
(Ib/hr) (lb/hr) 

2,519.09 3,358.79 
6.75 9.00 

1 CO and VOC emissions are estimated based on vendor speCifications. 
Additional notes: 

Stack: 100 
3 

Velocity: 91.68 
27.94 

Tel)1Pl'lrature 75 
Vent Pressure 50 

Co Id St rt a UP M lfi a uncton 

Max Hourly Total Annual Total Annual 
Emissions Emissions Emissions 

(lblhr) (tpy) (tpy) 

3,358.79 314.89 83.97 
9.00 0.84 0.23 

Vent gas molar flow rates are from inrormatlon In email fromJamesKnox.1/25/08. based on updated UOP data. 
VOC Is In tha form of carbonyl sulfide (COS), which Is a HAP. 

ft, height 
ft, diameter 

ftIs 
mls 

degF 
psia 

Source of 
Emission 

Factor 
Vendor1 

Vendor1 

Annual emissions for this source have been estimated both for the first year of operation, which will Include the Initial startup 
emissions and malfunction emissions, and for subsequent years of operation. which will Include only malfunotion !lmlsslons. 
The total potential flow rate from this source will only occur If all four gasifiers were openating at full load and both C02 compressors 
were to fall. The flow rate at Initial startup Is estimated to be one-fourth of the total potential flow rate since at most only one gasifier 
will be operating at full load before the C02 compression system is operational. The flow rate during a malfunction is estimated to be 
one-third of the total potential flow rate since at most only one of the three C02 compressors could fail wilhout a reduction in the 
production by the gasifiers. 

Vent Gas MW Calculation (data from 1/25/08 email) 
Chemical Ib/hr Ib-mollhr mol frac MW MW*molfrac ppmv 
CO 10,076 360 0.016560 28 0.464 16,560 
H2 615 307 0.014145 2 0.028 14,145 
CO2 924.654 21.015 0.967051 44 42.550 967.051 
H2O 638 35 0.001630 18 0.029 1.630 
CH4 56 3 0.000160 16 0.003 160 
Ar 322 8 0.000371 39.95 0.015 371 
N2 37 1 0.000061 28 0.002 61 
H2S 1 0 0.000001 34 0.000 1 
COS 27 0 0.000021 60 0.001 21 
tolal 936,425 21.731 43.092 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
HP Flare Detail Sheet 

Source ID Number 
Equipment Usage 

Equipment Make 
Equipment Model 
Serial Number 
Installation Date 
Emission Controls 

Flare 
Emergency FlarelHP Flare 

TBD 
TBD 
TBD 
TBD 
None 

Gas Flow Rate 1 

Gas Heat Content 1 

Flare Firing Rate 
Hours of Operation 

2,943,142 Ib/hr 

2,000 Btu/lb 
5,886 MMBtu/hr 

40 hrslyr 

Syngas to fiare (wet) 48" Diameter 

Pilot Fuel Flow Rate 
Pilot Fuel Heat Content 
Flare Pilot Firtng Rate 
Hours of Operation, Pilot 

10 hrs/yr 
800 scf/hr 

1 ,020 Btu/scf 
0.816 MMBtu/hr 
8,760 hrs/yr 

Estimated Flare Gas Composition During Coal Firing 

Componert FlowRale MolWt 

(Iblhr) Ibl/b-mol 

CO 750,294 28 
H2 48,330 2 

CO2 489,061 44 

H2O 1,625,990 18 

CH4 1,199 16 
Ar 14,974 40 

N2 6,305 28 

H2S 3,922 34 

COS 270 60 

NH3 2,797 17 
Tolal 2,943,142 

Potential Emissions 2 

(low BTU gas) 
Malfunctions 
InHial Year (Cold Starts) 

Natural Gas (High BTU gas) 

Continuous pilot 

Pollutant Emission Factors Destruction Estimated Emissions 
Low BTU gas High BTU ga. Efficiency Pilot (Normal Operation)' 
(lbIMMBtu) Ob/MMBtu) (%) (Iblhr) (IDY) 

NOx 3 0.0641 0.1380 0.11 0.5 
C0 4 0.5496 0.2755 0.22 1.0 
VOC 5,6 98% 0:68 3.0 
S02 7 0.0006 4.80E-04 2.1E-03 

Notes: 
1. Flare gas composition, heat content, and flow rate are aU from the Feasibility Study, dated 12112106. 
2. These emissions are based on the celculetion methodology and emission factors presented in the 

TCEQ Guidance Document for Flares and Vapor Oxidizers (RG-109, October 2000). 
NOx, eo, and voe emissions include constant pilot gas flow (natural gas). 

3. NOx emissions were calculated as a sum of the thermal and fuel generated NOx. Thermal NOx 
emissions were calculated using an emission factor from Table 4 (similar to CO) for an 
unassisted fiare buming low Btu gas. Thermal NOx emissions from the conUnuous pilot were calculated 

Estimated Emissions 
Cold Start & Malfunctions 

(Iblhr) (tpy) 

391.30 9.8 

3,235.10 80.9 

5.40 0.1 

7,508.07 187.7 

using the Table 4 emission factor for high BTU gas. The fuel NOx emissions were calculated using the guidance 
in Teble 4 that indicates NOx Is 0.5 wt% of Inlet NH3. 

4. The eo emission factor Is from Table 4 In the TCEQ Guidance Documenl and Is for an 
unassisted flare bUming low Btu gas. CO emissions for the continuous pilot were calculated using the 
TCEQ Table 4 emission factor for high BTU gas. 

5. Fuel voe emissions were calculated based on guidance In the TCEQ Guidance Document 
which indicates that 98% of VOCs entering the flare in the fuel will be combusted. The emissions 
are equal to 2 percent of the incoming flow of COS. 

6. VOCs from pilot gas combustion are calculated assuming natural gas density of 0.0424 Ib/scf, and 
destruction efficiency of 98% 

7. S02 emissions are a sum of the S02 from the H2S combustion and from the COS combustion. 
Table 4 indicates that 98% of Incoming H2S Is converted to S02. and since COS is a voe, 
98% of thai compound will also be combusted and converted 10 S02. 

8. Emissions from normal operations represent only the continuous pllol, since normal operation does 
not include high pressure vents 10 flare. 

Estimated Emissions 
Malfunctions only 

(Iblhr) (lpy) 

391.30 7.8 

3,249.31 65.0 

6.08 0.1 

7,508.07 150.16 

8-17 

DEQ 000848 



Medicine Bow Fuel & Power Industrial Gasification & Uquefaction Plant 
LP Flare Detail Sheet ' 

Source 10 Number 
Equipment Usage 

Equipment Make 
Equipment Model 
Serial Number 
Inslallation Date 
Emission Controls 

Gas Flow Rale 1 

Gas Heat Content 1 
Flare Firing Rate 
Hours of Operation 

Pilot Fuel Flow Rate 
Pilot Fuel Heat Conlent 
Flare Pilol Firing Rale 
Hours of Operation, Pilot 

Flare 
Emergency Flare/LP Flare 

TBD 
TBD 
TBD 
TBD 
None 

3,9891b1hr 
8,831 BJu/lb 

35 MMBlu/hr 
8 hrslyr 

12 hrslyr 

200 scflhr 
1,020 Blu/scf 
0204 MMBJu/hr 
8,760 hrs/yr 

Esllmaled Flare Gas Compos Ilion During Coal Firing 
Component Flow Rate Mol WI. 

~blhr) Ibllb-mol 
CO 160 28 
H2 a9g 2 

CO2 1,157 44 
H2O 199 18 
CH4 0 16 
Ar 0 40 

N2 0 28 
H2S 1,955 34 

COS 0 60 

NH3 120 17 
Total a,989 

PotentIal emissions 2 

Selexol Reflux Drum vent 

(low BTU gas) 
Malfunctions 
Cold Slarts 

Natural Gas (High BTU gas) 

Continuous pilot 

", 

24" diameter 

Pollutant Emission Factors Deslrucllon Estimated Emissions Estimated Emissions Esllmated Emissions 
LowBTUga5 HlghBTUg.5 Efficiency Pilot (Normal Q~ratlon 1 Cold Start Cold Start & Malfunction' 

(lbJMMBtu) (lbIMMBtu) (%) Ob/hr) (t Y (Ib/hr Illy) Vb/hr) 
NOx' 0,0641 0,1380 ,0.03 0,1 2.86 0.0 2.86 
C0 4 0.5496 0.2755 0.06 0,2 19.36 0.1 19,36 
VOC· 98% 0.17 0.7 0.00 0,0 0.00 
S02" 0,0006 1,20E-04 5,3E·04 3,601.15 21,6 3,601.15 

Noles: 
1, Flare gas composition and flow rale are from Flare RV Log, December 2007 
2. These emissions are based on Ihe calculation melhodology end emission faclor. presenled In Iha TCEQ Guidance Document for Flares end 

Vapor Oxidizers (RG-l09, Octobar 2000). NOx, CO, and VOC emissions Include constanl pliot gas flow (nalurel gas). 
3, Fuel NOx amlsslons were calculatad using TCEQ guldanca (Tabla 4) that Indicates NOx Is 0,5 wt'!!. of Inlet NH3. 

Thermal NOx cont~bution from the precess vent stream Is assumed to be ne9l1gble; for the pilot ga., thermal NOx Is calculated using the TCeQ Teble 4 
emission f.ctorfor high BTU gas, 

4, CO emissions for the conUnuous pilot ware calculated using Ihe TCEQ Table 4 emission feclorfor high BTU gas. TCEQ Table 4 emission faclor 
for high BTU ges. CO emissions are from Ihe pilot fuel only. 

5, VOCS from pilot gas combustion are calculated assuming nalural gas density of 0.D424Ib/scr, and destrucllon efficiency of 96% • 
6, 502 emissions are a sum of Ihe 502 from Ihe H2S combusllon and from the COS combustlon,Tabl. 4 Indlcales thai 98% ofincomlng H2S Is 

convarted 10 S02, and since COS Is a VOC, 96% cfthat compound will also ba combustad and converted to S02. 
7. Emfsslons from nannal operaUons represent only the continuous pilot, since normal operation does not Include low pressure vents to flare. 
8. The Inltral year (f.e., cold start) emissions represent emissions from 1Me low pressure vent gas to the flare. emissions are 

estimated for the worst-case (high flow rale, high H2S conlent) vent s!ream directed 10 the LP Flare, and Include both cold sJart and malfunction hours. 

(tpy) 

0,0 
0,2 
0,0 
36.0 

Estimated Emissions 
Malfunctions Onlv 

Ob/hr Illy) 

2.88 0.0 
0.06 0.0 
0,17 0.0 

3,601,16 14.4 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Preheater Detail Sheet 

Source 10 Number 
Equipment Usage 

Equipment Make 
Equipment Model 
Serial Number 
Installation Date 
Emission Controls 

Design Heat Rate 

Cold Startup 
Gas Heating Value 
Gas Potential Operation 
Gas Potential Fuel Usage 

Gasifier Pre heater 1 
Refractory Preheating 

TBD 
TBD 
TBD 
TBD 
None 

21.00 MMBtu/hr 

1020 Btu/scf 
500 hr/yr 

2.06E-02 MMscf/hr 

Potential Emissions from Startup Operation (firing natural gas) 
Pollutant Emission Estimated Emissions 

Factor 
(lb/MMscf) (lb/MMBtu) (Ib/hr) (tpy) 

NOx 50.00 0.05 1.03 0.26 

CO 84.00 0.08 1.73 0.43 

VOC 5.50 5.4E-03 0.11 0.03 

802 0.60 5.9E-04 0.01 3.09E-03 

PM10 7.60 7.5E-03 0.16 0.04 

Benzene 2.1E-03 2. 1 E-06 4.32E-05 i.D8E-05 

Dichlorobenzene i.2E-03 1.2E-06 2.47E-OS 6.18E-06 

Formaldehyde 7.SE-02 7.4E-05 1.54E-03 3.86E-04 

Hexane 1.8E+00 1.8E-03 3.71E-02 9.26E-03 . 

Toluene 3.4E-03 3.3E-06 7.00E-OS 1.75E-05 

Source of 
Emission 

Factor 

AP-421 

AP-421 

AP-422 

AP-422 

. AP-422 

AP-423 

AP-423 

AP-423 

AP-423 

AP-423 

1 EPA AP-42, Volume I, Fifth Edition - September 1998, Table 1.4-1: Emission Factors for Nitrogen Oxides and Carbon 
Monoxide from Natural Gas Combustion 

2 EPA AP-42, Volume I, Fifth Edition - September 1998, Table 1.4-2. Emission Factors for Criteria Pollutants and 
Greenhouse Gases from Natural Gas Combustion 

3 EPA AP-42, Volume I, Fifth Edition - September 1998, Table 1.4-3. Emission Factors For Speciated Organic . 
Compounds From Natural Gas Combustion 

Additional notes: 

The average heating value for natural gas is used in these calculations (as provided in Section 1.4 of AP-42). 

The PAH emission factor is a sum of all the constituent PAH emission factors in Table 1.4-3. 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Preheater Detail Sheet 

Source 10 Number 
Equipment Usage 

Equipment Make 
Equipment Model 
Serial Number 
Installation Date 
Emission Controls 

Design Heat Rate 

Cold Startup 
Gas Heating Value 
Gas Potential Operation 
Gas Potential Fuel Usage 

Gasifier Preheater 2 
Refractory Preheating 

TBD 
TBD 
TBD 
TBD 
None 

21.00 MM6tulhr 

1020 Btu/set 
500 hr/yr 

2.06E-02 MMscf/hr 

Potential Emissions from Startup Operation (firing natural gas) 
Pollutant Emission Estimated Emissions 

Factor 
(lb/MMscf) (lb/MMBtu) (Ib/hr) (tpy) 

NOx 50.00 0.05 1.03 0.26 
CO 84.00 0.08 1.73 0.43 
VOC 5.50 5.4E-03 0.11 0.03 
S02 0.60 5.9E-04 0.01 3.09E-03 
PM10 7.60 7.5E-03 0.16 0.04 
Benzene 2.1E-03 2.1E-06 4.32E-05 1.0SE-05 
Dichlorobenzene 1.2E-03 1.2E-06 2.47E-05 6.1SE-06 
Formaldehyde 7.5E-02 7.4E-05 1.54E-03 3.S6E-04 
Hexane 1.8E+OO 1.8E-03 3.71E-02 9.26E-03 
Toluene 3.4E-03 3.3E-06 7.00E-05 1.75E-05 

Source of 
Emission 
Factor 
AP-421 

AP-421 

AP-422 

AP-422 

AP_422 

AP-423 

AP-423 

AP-423 

AP-423 

AP-423 

1 EPA AP-42, Volume I, Fifth Edition - September 1998, Table 1.4-1. Emission Factors for Nitrogen Oxides and Carbon 
Monoxide from Natural Gas Combustion 

2 EPA AP-42, Volume I, Fifth Edition - September 1998, Table 1.4-2. Emission Factors for Criteria Pollutants and 
Greenhouse Gases from Natural Gas Combustion 

3 EPA AP-42, Volume I, F.lfth Edition - September 1998, Table 1.4-3. Emission Factors For Speciated Organic 
Compounds From Natural Gas Combustion 
Additional notes: 
The average heating value for natural gas is used in these calculations (as provided in Section 1.4 of AP-42). 
The PAH emission factor is a sum of all the constituent PAH emission factors in Table 1.4-3. 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Preheater Detail Sheet 

Source ID Number 
Equipment Usage 

Equipment Make 
Equipment Model 
Serial Number 
Installation Date 
Emission Controls 

Design Heat Rate 

Cold Startup 
Gas Heating Value 
Gas Potential Operation 
Gas Potential Fuel Usage 

Gasifier Preheater 3 
Refractory Preheating 

TBD 
TBD 
TBD 
TBD 
None 

21.00 MMBtufhr 

1020 Btu/scf 
SOO hr/yr 

2.06E-02 MMscf/hr 

Potential Emissions from Startup Operation (firing natural gas) 
Pollutant Emission Estimated Emissions 

Factor 
(lb/MMscf) (lblMMBtu) (Ib/hr) (tpy) 

NOx 'SO.OO 0.05 1.03 0.26 

CO 84.00 O.OB 1.73 0.43 
VOC 5.S0 5.4E-03 0.11 0.03 
S02 0.60 S.9E-04 0.01 3.09E-03 
PM10 7.60 7.SE-03 0.16 0.04 
Benzene 2.1E-03 2.1E-06 4.32E-05 1.0BE-OS 

Dichlorobenzene 1.2E-03 1.2E-06 2.47E-05 6.1BE-06 

Formaldehyde 7.'5E-02 7.4E-OS 1.S4E-03 3.B6E-04 

Hexane 1.BE+DD 1.8E-03 3.71E-02 9.26E-03 
Toluene 3.4E-03 3.3E-06 7.00E-OS 1.7SE-OS 

Source of 
Emission 
Factor 
AP-421 

AP-421 

AP-422 

AP-422 

AP-422 

AP-423 

AP-423 

AP-423 

AP-423 

AP-423 

1 EPA AP-42, Volume I, Fifth Edition - September 1998, Table 1.4-1. Emission Factors for Nitrogen Oxides and Carbon 
Monoxide from Natural Gas Combustion 

2 EPA AP-42, Volume I, Fifth Edition - September 1998, Table 1.4-2. Emission Factors for Criteria Pollutants and 
Greenhouse Gases from Natural Gas Combustion 

3 EPA AP-42, Volume I, Fifth Edition - September 1998, Table 1.4-3. Emission Factors For Speciated Organic 
Compounds From Natural Gas Combustion 
Additional notes: 
The average heating value for natural gas is used in these calculations (as provided in Section 1.4 of AP-42). 
The PAH emission factor is a sum of all the constituent PAH emission factors in Table 1.4-3 . 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Preheater Detail Sheet 

Source ID Number 
Equipment Usage 

Equipment Make 
Equipment Model 
Serial Number 
Installation Date 
Emission Controls 

Design Heat Rate 

Cold Startup 
Gas Heating Value 
Gas Potential Operation 
Gas Potential Fuel Usage 

Gasifier Preheater 4 
Refractory Preheating 

TBD 
TBD 
TBD 
TBD 
None 

21.00 MMBtu/hr 

1020 Btu/set 
500 hr/yr 

2.06E-02 MMscf/hr 

Potential Emissions from Startup Operation (firIng natural gas) 
Pollutant Emission Estimated Emissions 

Factor 
(lb/MMscf) . (lb/MMBtu) (lb/hr) (tpy) 

NOx 50.00 0.05 1.03 0.26 

CO B4.00 O.OB 1.73 0.43 

VOC 5.50 5.4E-03 0.11 0.03 

S02 0.60 5.9E-04 0.01 3.09E-03 

PM10 7.60 7.5E-03 0.16 0.04 

Benzene 2.1E-03 2.1E-06 4.32E-05 1.0BE-OS 

Dichlorobenzene 1.2E-03 1.2E-06 2.47E-05 6.18E-06 

Formaldehyde 7.5E-02 7.4E-05 1.S4E-03 3.B6E-04 

Hexane 1.BE+OO 1.BE-03 3.71E-02 9.26E-03 

Toluene 3AE-03 .3.3E-06 7.00E-05 1.7SE-05 

Source ot 
Emission 
Factor 

AP-421 

AP-421 

AP-422 

AP-422 

AP-422 

AP-423 

AP-423 

AP-423 

AP-423 

AP-423 

1 EPA AP-42, Volume I, Fifth Editi.on - September 199B, Table 1.4-1. Emission Factors for Nitrogen Oxides and Carbon 
Monoxide trom Natural Gas Combustion 

2 EPA AP-42, Volume I, Fifth Edition - September 199B, Table 1.4-2. Emission Factors for Criteria Pollutants and 
Greenhouse Gases from Natural Gas Combustion 

3 EPA AP-42, Volume I, Fifth Edition - September 1998, Table 1.4-3. Emission Factors For Speciated Organic 
Compounds From Natural Gas Combustion 

Additional notes: 

The average heating value for natural gas is used in these calculations (as provided in Section 1.4 of AP-42). 

The PAH emission factor is a sum of all the constituent PAH emission factors in Table 1.4-3. 
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Medicine Bow Fuel & Power Industria[ Gasification & Liquefaction Plant 
Preheater Detail Sheet 

Source [D Number 
Equipment Usage 

Equipment Make 
Equipment Model 
Serial Number 
Installation Date 
Emission Controls 

Design Heat Rate 

Cold Startup 
Gas Heating Value 
Gas Potential Operation 
Gas Potential Fuel Usage 

Gasifier Preheater 5 
Refractory Preheating 

TBD 
TBD 
TBD 
TBD 
None 

21.00 MMBtu/hr 

1020 Btu/scf 
500 hr/yr 

2.06E-02 MMscf/hr 

Potential Emissions from Startup Operation (firing natural gas) 
Pollutant Emission Estimated Emissions 

Factor 
(lb/MMscf) (lbIMMBtu) (lb/hr) (tpy) 

NOx 50.00 0.05 1.03 0.26 

CO 84.00 O.OB 1.73 0.43 

VOC 5.50 5AE-03 0.11 0.03 

S02 O.BO S.9E-04 0.01 3.09E-03 

PM10 7.BO 7.5E-03 0.16 0.04 

Benzene 2.1E-03 2.1E-OB 4.32E-OS i.0BE-05 

Dich[orobenzene 1.2E-03 1.2E-OB· 2.47E-05 6.1BE-OB 

Formaldehyde 7.5E-02 7AE-05 1.54E-03 3.BBE-04 

Hexane 1.BE+OO 1.BE-03 3.71E-02 9.26E-03 

Toluene 3AE-03 3.3E-OB 7.00E-05 1.75E-OS 

Source of 
Emission 

Factor 

AP-421 

AP-4i 

AP-422 

AP-422 

AP-422 

AP-423 

AP-423 

AP-423 

AP-423 

AP-423 

1 EPA AP-42, Volume I, Fifth Edition - September 1998, Table j A-i. Emission Factors for Nitrogen Oxides and Carbon 
Monoxide from Natural Gas Combustion 

2 EPA AP-42, Volume I, Fifth Edition - September 1998, Table 1.4-2. Emission Factors for Criteria Pollutants and 
Greenhouse Gases from Natural Gas Combustion 

. 3 EPA AP-42, Volume I, Fifth Edition - September 1998, Table 1.4-3. Emission Factors For Speciated Organic 
Compounds From Natural Gas Combustion 

Additio'nal notes: 

The average heating value for natural gas is used in these calculations (as provided in Section 1.4 of AP-42). 

The PAH emission factor is a sum of all the constituent PAH emission factors in Table 1.4-3. 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Generator Detail Sheet 

Source 10 Number 

Engine Usage 
Engine Make 
Engine Model 
Serial Number 
Installation Date 
Engine Configuration 
Emission Controls 

Black-Start Generator 1 

Startup Generators 
Caterpillar 
TBD 
TBD 
TBD 
Natural Gas 
None 

Design Rating 1650 ekW 
Site Rated Horsepower 2889 BHP 
Fuel Heating Value 1020 BtU/scf 
Heat Rate 19.49 MMBtulhr 
Engine Heat Rate 6748 Btulhp-hr 
Potential Operation 360 hr/yr 

I:.P..:o~te;;;n:;;;tla;;;.;.I.:.F,;;;ue;;;.;.I..:U;.;;s;;;agi1,;e;.... __ .-;.6';.;;8,;;;8 ____ ...;;M;;;M~s;.;;c~ .. fly.:.,lr ....... At 100% load (worst case emissions) 

Potential Emissions 

Emission Factor Estimated Emissions Source of 
Pollutant Emission 

(lb/MMBtu) (glhp-hr) (lb/hrl (tpvl Factor 

NOx 1 6.37 1.15 Mant. Datal 

CO 2.43 15.48 2.7S Manf. Datal 

VOC 0.9 5.73 1.03 Mant. Datal 

S02 0.0005BB 0.0115 0.002 AP-422 

PM10Totai 0.000077 0.0015 0.00027 AP-422 

1,3-Butadlene 2.67E-04 5.21E"()3 9.37E-04 AP-422 

2,2,4-Trlmethylpentane 2.50E-04 4.B7E"()3 B.77E-04 AP-422 

Acetaldehyde B.36E-03 1.63E-01 2.93E-02 AP-422 

Acrolein 5.14E-03 1.00E-01 1.80E-02 AP-422 

Benzene 4.40E"()4 B.5BE-03 1.54E-03 AP-422 

Biphenyl 2.12E-04 4.13E-03 7.44E-04 AP-422 

Ethylbenzene 3.97E-05 7.74E-04 1.39E-04 AP-422 

Formaldehyde 5.2BE-02 1.03E+00 1.B5E-01 AP-422 

Methanol 2.50E-03 4.B7E-02 B.77E-03 AP-422 

n-Hexane 1.11E-04 2.16E-03 3.90E-04 AP-422 

Toluene 4.0BE-04 7.95E"()3 1.43E-03 AP-422 

Xylene 1.B4E-04 3.59E-03 6.46E-04 AP-422
• 

1 Manfacturers Specification. 
2 EPA AP-42, Volume I. Fifth Edition - October 1996. Table 3.2-2. Uncontrolled Emission Factors for 4-5troke Lean-Bum Engines. 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Generator Detail Sheet 

Source 10 Number 

Engine Usage 
Engine Make 
Engine Model 
Serial Number 
Installation Date 
Engine Configuration 
Emission Controls 

Black-Start Generator 2 

Startup Generators 
Caterpillar 
TBD 
TBD 
TBD 
Natural Gas 
None 

Design Rating 1650 ekW 
Site Rated Horsepower 2889 BHP 
Fuel Heating Value 1020 Btulset 
Heat Rate 19.49 MMBtulhr 
Engine Heat Rate 6748 Btulhp-hr 
Potential Operation 360 hrlyr 

L:.P..::o;::te;.:.n:.::tia::;I:..:,F..::u:::;e:....:1 U:.;s:;:a:c,gle ____ 6:.;.:::;88=--____ ...:;M:.::M.:.;:s:.;c:.::flJ.:...yr...JAt 100% load (worst case emissions) 

Potential Emissions 

Emission Factor Estimated Emissions Source of 
Pollutant Emission 

(lbIMMBtu) (g/hp-hr) (Iblhr) (tpy) Factor 

NOx 1 6.37 1.15 Manf. Data' 

CO 2.43 15.48 2.79 Manf. Data' 
VOC 0.9 5.73 1.03 Manf. Data' 
802 0.000588 0.0115 0.002 AP-422 

PM10Totai 0.000077 0.0015 0.00027 AP-422 

1,3-Butadiene 2.67E-04 5.21E-03 9.37E-04 AP-422 

2,2,4-Trimethylpentane 2.50E-04 4.87E-03 8.77E-04 AP-422 

Acetaldehyde B.36E-03 1.63E-01 2.93E-02 AP-422 

Acrolein 5.14E-03 1.00E.-01 1.80E-02 AP-422 

Benzene 4.40E-04 8.58E-03 1.54E-03 AP-422 

Biphenyl 2. 12E-04 4.13E-03 7.44E-04 AP-422 

Ethylbenzene 3.97E-05 . 7.74E-04 1.39E-04 AP-422 

Formaldehyde 5.28E-02 1.03E+OO 1.85E-01 AP-422 

Methariol 2.50E-03 4.87E-02 8.77E-03 AP-4z2 
n-Hexane 1.11E-04 2.16E-03 3.90E-04 AP-422 

Toluene 4.0BE-04 7.95E-03 1.43E-03 AP-422 

Xylene 1.84E-04 3.59E-03 6.46E-04 AP-422 

1 Manfac!urers Specification .. 
2 EPA AP-42, VolUme I, Fifth Edition - October 1996, Table 3.2-2, Uncontrolled Emission Factors for 4-Stroke Lean-Bum Engines. 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Generator Detail Sheet 

Source 10 Number 

Engine Usage 
Engine Make 
Engine Model 
Serial Number 
Installation Date 
EngIne Configuration 
EmIssion Controls 

Black-Start Generator 3 

Startup Generators 
Caterpillar 
TBD 
TBD 
TBD 
Natural Gas 
None 

Design Rating 1650 ekW 
Site Rated Horsepower 2889 BHP 
Fuel Heating Value 1020 Btu/scf 
Heat Rate 19.49 MMBtu/hr 
EngIne Heat Rate 6748 Btu/hp-hr 
Potential Operation 360 hr/yr 

&:.P.;:o~te;:.:n.::;tla::.I.:.F::;ue::.I.;:U;,;;sa::l3ail:le:.... __ ...::.6.:.::8.::.8 ____ ....:.:.M;:.:M::::s:;:::c~::..l'/v.:.rr....JAt 100% load (worst case emIssIons) 

Potential Emissions 

Emission Factor Estimated EmIssions Source of 
Pollutant Emission 

(lb/MMBtu) (g/hp-hr) (lb/hr) . (tov) Factor 

NOx 1 6.37 1.14645 Manf.Data1 

CO 2.43 15.48 2.78588 Manf. Data1 

VOC 0.9 5.73 1.03181 Manf. Data1 

S02 0.000588 0.0115 0.002 AP-422 

PM10Totai 0.000077 0.0015 0.00027 AP-422 

1,3-Butadlene 2.67E-04 5.21E-03 9.37E-04 AP-422 

2,2,4-Trimethylpentane 2.50E-04 4.87E-03 8.77E-04 AP-422 

Acetaldehyde 8.36E-03 1.63E-01 2.93E-02 AP-422 

Acrolein 5.14E-03 1.00E-01 1.80E-02 AP-422 

Benzene 4.40E-04 B.58E-03 1.54E-03 AP-422 

Biphenyl 2.12E-04 4.13E-03 7.44E-04 AP-422 

Ethylbenzene 3.97E-05 7.74E-04 1.39E-04 AP-422 

Formaldehyde 5.28E-02 1.03E+00 1.85E-01 AP-422 

Methanol 2.50E-03 4.87E-02 8.77E-OS AP-422 

n-Hexane 1.11E-04 2.16E-03 3.90E-04 AP-422 

Toluene 4.08E-04 7.95E-03 1.43E-03 AP-422 

Xylene 1.84E-04 3.59E-03 6.46E-04 AP-422 

1 Manrecturers Specification. 
2 EPA AP-42, Volume I. Fifth Edition - October 1996. Table 3.2-2. Uncontrolled Emission Factors for 4-Stroke Lean-Bum Engines. 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Engine Detail Sheet 

Source 10 Number 

Engine Usage 
Engine Make 
Engine Model 
Serial Number 
Installation Date. 
Engine Configuration 
Emission Controls 

Design Rating 
Fuel Heating Value 
Fuel Density 
Heat Rate 
Potential Operation 
Potential Fuel Usage 

Firewater Pump 

Firewater Pump Engine 
TBD 
TBD 
TBD 
TBD 
Fuel Oil 
None 

575 BHP 
18300 Btullb 

7.341b/gal 
3.85 MMBtu/hr 
500 hr/yr 

28.70 gal/hr 

Pt fIE" m F 1070 ti o enla missions om ue I 'pera on 

Pollutant 
Emission Factor 

(lb/MMBtu) (Q!hp-hr) 

NOx 4.7S 

CO 0.29 

VOC 0.35 

S02 

PM10 Total 0.06 

1,3-Butadiene 3.91E-OS 

Acetaldehyde 7.67E-04 

Acrolein 9.25E-05 

Benzene 9.33E-04 

Formaldehyde 1.1BE-03 

Naphthalene BA8E-05 

Propylene 2.58E-03 

Toluene 4.09E-04 

Xylene 2.B5E-04 

Total HAPs 

Estimated Emissions 

(lb/hr) (tpy) 

6.02 1.51 

0.37 0.09 

1.35 0.34 

6.06E-03 1.52E-03 

7.61E-02 0.02 

1.51E-04 3.77E-OS 

2.96E-03 7.39E-04 

3.57E-04 8.91E-05 

3.60E-03 B.99E-04 

4.55E-03 1.14E-03 

3.27E-04 B.17E-05 

9.94E-03 2.49E-03 

1.58E-03 3.94E-04 

1.10E-03 2.75E-04 

2,46E-02 6.14E-03 

1 NOx, PM, and CO emissions are estimated based on vendor specifications. 

Source of 
Emission 

Factor 

Vendor1 

Vendor1 

AP-422 

Eng. Est.3 

Vendor1 

AP-424 

AP-424 

AP-424 

AP-424 

AP-424 

AP-424 

. AP-424 

AP-424 

AP-424 

2 EPA AP-42, Volume I, Fifth Edition - October 1996, Table 3.3-1, Emission Factors for 
Uncontrolled Gasoline and Diesel Industrial Engines. 

3 S02 emissions are estimated based on 15 ppm S and assuming that 100% of S is converted to S02. 

4 EPA AP-42, Volume I, Fifth Edition - October 1996, Table 3.3-2, Speciated Organic 
Compound Emission Factors for Uncontrolled Diesel Engines. 
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Medicine Bow Fuel & Pow.r Industrial Gasification & Liquefaction Plant 
Tank Detail Sheet 

Potential voe Emissions 

Tank Annual 
SourcolD Source Name Capacity Throughput 

(gal) (gal/yr) 

TED Slops Tank 7,000 42,000 

TBD Melhanol Tank #1 6,341,984 25,367,936 

TED MelhanolTank#2 6,341,984 25,367,936 

TED Gasoline Product #1 6,341,984 36,254,659 

TED Gasoline Product #2 6,341,964 36,254,859 

TED Gasoline Product #3 6,341,964 36,264,659 

TED Gasoline Product #4 6,341,984 36,254,659 

TBD Gasoline Product #5 6,341,984 36,264,859 

TBD Gasoline Product #6 6,341,964 36,264,859 

TED Gasoline Product #7 6,341,984 36,254,859 

TBD Gasoline Product #6 6,341,964 36,254,859 

TED Heavy Gasoline Tank 4.763,641 36,761,340 

TBD Melhanol OIf-5p.c Tank 5,000 30,000 

TED Gasoline Off-5pec Tank 5,000 30,000 

Notes: 
An emissions were calculated using the EPA TANKS Program, version 4.09.d. 
Annual hours of operaUon ware assumed 10 be 8760. 

... _ . ..... __ .. - .... __ ._ .. --_._-- ._ ... 
TBD MTG Water Tank 
TBD Uould Sulfur Storene Tank #1 
TBD Uould Su~ur Sloraae Tank #2 
03T"()()2 GrevWaterTank 
03T"()()3 Slurrv Additive Tank 
01T-104 Mill Dlscharoe Tank 
01T-l05 SlurrvTank 
02T-<l01 In ector Coolant Tank 
03T-<lOl SeWer 
03T-<l04 Filler Feed Tank 
03T'{)05 Filtrale Tank 
TED Glvool Storao. TanlL_ 

TotalVOC voe emission Rates 
Product Emissions 

(lb/yr) (Iblhr) (tpy) 

Mise. 606.6 0.07 0.3 

Melhanol 2,285 0.26 1.1 

Melhanol 2,265 0.26 1.1 

Product GascHne 23,511 2.66 11.6 

Product Gascfine 23,511 2.66' 11.6 

Product Gasoline 23,511 2.68 11.8 

Product Gasoline 23,511 2.68 11.8 

Product Gasoine 23,511 2.68 11.8 

Product Gasolne 23,511 2.68 11.8 

Product Gasolne 23,511 2.68 11.8 

Product Gasofine 23,511 2.68 11.8 

Heavy GosoUne 9,637 1.10 4.8 

Melhanol 206 0.02 0.1 

Product Gasofine 2,143 0.24 1.1 

TOTAL 23.43 102.6 

HAP Emission Rates 
Hexane Benzene Toluene Ethylbenzene Xyl.ne( .... ) Methanol TOTAL 
(lblyr) (lb/yl) (Ib/yr) (lb/yr) (lb[yr) (lbiYr) (lbiYr) (tpy) 

19.65 4.69 4.24 0.33 1.39 0 30.30 0.0 

0 0 0 0 0 2,285 2264.56 1.1 

0 0 0 0 0 2,265 2284.56 1.1 I 

110.01 118.62 126.05 6.54 35.96 0 401.40 0.2 I 

I ... :..,. 
110.01 118.82 126.05 8.54 35.96 0 401.40 0.2 

110.01 118.82 128.05 6.54 35.96 0 401.40 0.2 

110.Q1 118.82 128.05 6.54 35.96 0 401.40 0.2 

110.01 118.82 128.05 8.54 35.96 0 401.40 0.2 
! 

1.10.01 118.82 128.05 8.64 35.96 0 401.40 0.2 

110.01 118.82 128.05 8.64 35.96 0 401.40 0.2 

110.01 118.82 128.05 6.64 35.96 0 401.40 0.2 

80.89 87.32 94.76 6.48 27.56 0 297.01 0.1 

0 0 0 0 0 205.86 205.66 0.1 

10.01 10.6 11.43 0.72 3.04 0.00 36 0.0 

0.495315 0.526665 0.567415 0.037925 0.159915 2.38749 4.175 
HAP-5p.cific TPY 

'. 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 

Arch Coal Company, Saddleback Hills Mine 

BACT Option 1 (In.Pit Stacking Tubes) PM-IO Emissions 

Emission 

Source Tll!e 
Dozer Reclaim Fugitive 

Coal Stacker Fugitive 

Coal Reclaim Fugitive 

Coal Stockpile Fugitive 

TOTAL PM-IO EMISSIONS 

Description Control Additional Information 

Cat Dll Dozer None 

Emission Factor 8.0 LblHr WDEQ 2002 Guidance 

Total Throughput 3,200,000 TonslYr Total Coal Through Storage 

Dozed Throughput 1,500,000 TonslYr Portion to Dead Storage 

Dozer Productivity 750 TonslHr Estimate jor 300,000 Ton Pile 

Operating Hrs 2,000 Hrs ProductnriOilThroughput 

TSP Emissions 8.00 TonslYr E=(EF x Op Hrs)/2000 

PM-IO Emissions 2.40 TonslYr 30%ofTSP 

Goal Dumping to Stockpile 

Emission Factor 

Stacking Tubes 

% Suspended 

Control Factor 

Material Dumped 

TSP Emissions 

PM-IO Emissions 

0.017 LblTon WDEQEmissionFactor 
0.75 wpEQEmissionFactor 

50.00% 

3,200,000 TonslYr 

10.20 TonslYr 

3.06 TonslYr 

Estimated 

Total Coal Through Storage 

E=(EFx% sus x MD/2000)x(1-CF) 

30%ojTSP 

Vibratory & Pile Activator Feeder Passive Control 

Emission Factor 0.017 LblTon WDEQEmissionFactor 

% Suspended 0.75 WDEQ Emission Factor 
Control Factor 

Material Reclaimed 

TSP Emissions 

PM-IO Emissions 

100.00% 

3,200,000 TonslYr 

0.00 TonslYr 

0.00 TonslYr 

Wind Erosion on Stockpiles Water 

Emission Factor 1.2 Lb/ Acre!Hr 

Pile Size 11.0 Acres 

Fraction Suspended 0.75 

Hours 8,760 Hours 

Ave. Wind Speed 5.03 meters/Sec 

Wet Days 60 

Control Factor 0.00% 

TSP Emissions 182.40 TonslYr 

PM-IO Emissions 54.72 TonslYr 

60.2 TonslYr 

Estimated 
Total Coal Through Storage 

E=(EFx% sus x MRl2000)x(1-CF) 
30%ojTSP 

WDEQ Emission Factor 
Calculated from Pile Size 

WDEQ Emission Factor 

Total Annual 
Adjustedjor in-pit 
Seminoe Mme 5-Year Average 

E=(EF x AWS x 'YoSUs x PS x 
((365-WD)/365) x (1-CF))/2000 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Equipment Leaks Emission Summary 

Controlled Emissions 
SOCMI Factors 

VOC HAP 
Emissions Emissions 

Process Stream Service Type (ton/yr) (ton/yr) 

Acid Gas Gas 0.09 0.09 
Flare KO Drum Drainage Gas 4.99 1.61 
Gasifier Vent Gas 0.16 0.16 
Gasoline (Gas) Gas .9.87 3.18 
Gasoline (Light Liquid) Light Liquid 17.12 5.52 
Gasoline (Heavy Liquid) Heavy Liquid 0.26 0.09 
LPG Light liquid 1.12 0.00 
Methanol Gas Gas 1.04 1.04 
Methanol Pure LIquid LIght LIquid 0.65 0.65 
Methanol Product MeOH 11 Light Liquid 7.86 7.85 
Methanol Product MeOH2 Light LIquid 0.23 0.23 
Methanol Product MeOH3 Light Liquid 0.23 0.23 
Methanol Product MeOH 5 Gas 0.40 0.40 
Mixed Fuel Gas Gas 0.52 0.02 
MTG Fuel Gas Gas 4.42 0.05 
Propylene Gas 22.35 0.00 
Total 71.32 21.10 

Controlled Emissions 
SOCMI Fac.tors . 

HAP HAP 
Emissions Emissions 

Individual HAPs (Ib/hr) (ton/yr) 

Carbonyl Sulfide (COS) 0.06 0.26 
Methanol (MeOH) 2.37 10.40 
C6 - C10 Aromatics (Assumed to be Benzene) 2.38 10.44 
Total 4.82 21.10 

Uncontrolled Emsisions 
SOCMI Factors 

VOC HAP 
Emissions Emissions 

(ton/yr) (ton/yr) 

0.12 0.12 
6.70 2.16 
0.22 0.22 

12.38 3.99 
36.22 11.67 

0.26 0.09 
2.21 0.00 
1.28 1.28 
1.44 1.44 

14.90 14.86 
0.54 0.54 
0.54 0.54 
0.50 0.50 
1.77 0.06 
5.44 0.06 

24.36 0.00 
108.86 37.52 

Uncontrolled Emsisions 
SOCMI Factors 

HAP HAP 
. Emissions Emissions 

(Ib/hr) (ton/~r) 

0.08 0.35 
4.39 19.22 
4.10 17.96 
8.57 37.52 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Controlled HAP Summary 

Controlled Emissions (SOCMI Factors) 
COS MeOH 

Process Stream (Ib/hr) (ton/yr) (Ib/hr) 

Acid Gas 2.13E-02 9.34E-02 O.OOE+OO 
Flare KO Drum Drainage 1.29E-03 S.66E-03 O.OOE+OO 
Gasifier Vent 3.67E-02 1.61E-01 O.OOE+OO 
Gasoline (Gas) O.OOE+OO O.OOE+OO O.OOE+OO 
Gasoline (Light Liquid) O.OOE+OO O.OOE+OO O.OOE+OO 
Gasoline (Heavy Liquid) O.OOE+OO O.OOE+OO O,OOE+OO 
LPG D.OOE+OD O.OOE+OO O.OOE+OO 
Methanol Gas O.OOE+OO O.OOE+OO 2.36E-Oi 
Methanol Pure Liquid O.OOE+OO O.OOE+OO 1.48E-Oi 
Methanol Product (MeOH 1) O.OOE+OD O.OOE+OO i.79E+OO 
Methanol Product (MeOH 2) O.OOE+OO O.OOE+OO S.21E-02 
Methanol Product (MeOH 3) O.DOE+OD O.OOE+OD 5.19E-D2 
Methanol Product (MeOH S) O.OOE+OD O.OOE+OD 9.03E-02 
Mixed Fuel Gas O.OOE+OD O.OOE+OO 4.23E-D3 
MTG Fuel Gas D.OOE+OD O.OOE+OO O.DOE+DD 
Propylene O.OOE+OD O.OOE+OO O.OOE+DD 
Total S.94E-02 2.60E-01 2.37E+OO . Benzene 15 assumed from emISSions of C6-Ci 0 aromaltcs. 

Uncontrolled HAP Summary 

Uncontrolled Emissions (SOCMI Factors) 
COS MeOH 

Process Stream (Ib/hr) (ton/yr) (Ib/hr) 

Acid Gas 2.79E-02 i.22E-01 D.OOE+OO 
Flare KO Drum Drainage i.73E-03 7.S9E-03 O.OOE+OO 
Gasifier Vent 4.92E-02 2.iSE-01 O.OOE+OO 
Gasoline (Gas) • O.OOE+OO O.OOE+OO O.OOE+OO 
Gasoline (Light Liquid) O.OOE+OO O.OOE+OO D.OOE+OO 
Gasoline (Heavy Liquid) O.OOE+OO O.OOE+OO O.OOE+DO 
LPG O.OOE+OO O.OOE+OO D.OOE+OO 
Methanol Gas O.OOE+OO O.OOE+OO 2.92E-D1 
Methanol Pure Liquid O.OOE+OD O.OOE+OD 3.28E-D1 
Methanol Product (MeOH 1) O.OOE+OO O.OOE+OO 3.39E+OO 
Methanol Product (MeOH 2) O.OOE+OO O.OOE+OO i.23E-01 
Methanol Product (MeOH 3) O.OOE+OO O,OOE+OO 1.23E-01 
Methanol Product (MeOH 5) O.OOE+OO O.OOE+OO 1.1SEc01 
Mixed Fuel Gas O.OOE+OO O.OOE+OO i.44E-02 
MTG Fuel Gas O.OOE+OO O,OOE+OO O.OOE+OO 
Propylene O.OOE+OO O.OOE+OO O.OOE+OO 
Total 7.88E-02 3.4SE-01 4.39E+OO 
• Benzene IS assumed from emissions of C6-Ci0 aromatics . 

(ton/yr) 
O.OOE+OD 
O.ODE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OD 
D.DOE+OO 
i.04E+OO 
6.50E-01 
7.8SE+OO 
2.28E-01 
2.27E-01 
3.95E-Oi 
i.85E-02 

D.OOE+OD 
O.OOE+OD 
1.04E+01 

(ton/yr) 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OD 
O.OOE+OO 
i.28E+OO 
i.44E+OO 
1.49E+01 
S.40E-01 
S.38E-01 
S.02E-01 
6.32E-02 
O.OOE+OO 
O.OOE+OO 
1.92E+01 

Benzene* 
(Ib/hr) (ton/yr) 
O.OOE+DO O.OOE+OO 
3.67E-01 1.61E+OO 

O.OOE+OO O.OOE+OO 
7.26E-01 3.18E+OO 
1.26E+OO S.S2E+OO 
1.94E-02 8.5iE-02 

O.OOE+DO O.OOE+OO 
O.OOE+DO O.OOE+DD 
O.OOE+DO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.DOE+DO O.OOE+DO 
O.OOE+OO O.OOE+OO 
D.OOE+OO O.OOE+OO 
1.15E-02 5.03E-02 

O.OOE+OO O.DOE+OO 
2.38E+OO 1.04E+01 

Benzene" 
(Iblhr) 
O.OOE+OO 
4.92E-Oi 
O.OOE+OO 
9.i0E-01 

2.66E+OO 
1.94E-02 

O.OOE+OO 
D.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.41E-02 

O.OOE+OO 
4.10E+OO 

(ton/yr) 
O.OOE+OO 
2.iSE+OO 
O.OOE+OO 
3.99E+OO 
1.17E+Oi 
8.51E-D2 

O.OOE+OO 
o.oOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
6.18E-02 

O.OOE+OO 
1.80E+01 
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Medicine Bow Fuel & Power Industrl.1 G.slHcatlon & LIquefaction Plant 
Acid Gas Proce.s Stream 

Stream Name: Acid Gas 
Service Type: Gas 
Hours of Operation: 8760 
This piping I. Included In the LDAR program. 

Ch.mlcal Nam. 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MaOH 

I 
I Ether 

Acetate 
Propanol 
Butanol 
Acetone 
MEK 
Ethane 
Ethvlene 
Propane 
Propylene 
Isobutane 
N-Butana 
BuMene 
Isopentane 
C4 - C12 Parafins 
C4 - C12 Olefins 
C6 - C10 Naphthenes 
C6 - C10 Aromatics 

TOTALS 

Weight % Toe 
Weight % vee 
Weight % HAP 

CAS 
Numb.r 
63()"Q8.0 
1333-74-0 
124-38·9 

7732-18-5 
74-82-8 

744Q..37·1 
7727-37·9 
7783-06-4 
463-58-1 
7654-41-7 
7782-44-7 
7446"()9-5 
7782·5Q..5 
7647-01.() 

67·56-1 
64-17-5 
115·10·6 
79-20·9 
71-23-B 
71·38-3 
67-84-1 
78-93-3 
74-84"() 
74-8&-1 
74-98-6 
115·07-1 
7&-28-5 
106-97-8 

25167-67-3 

0.28% 
0.28% 

0.28% 

78-78-4 
NIA 
NIA 
NIA 
NIA 

Fugitive EmissIons - SOCMI Factors 
Equipment SOCMI 
Type Emission Factor1 

(kglhr-sourCEit 
Valves-Gas 0.00597 
Valves·Llght Uqulds 0.00403 
Valves·Heavy Liquid. 0.00023 
Pump Seals·Llght Uqulds 0.01990 
Pump Seals-Heavy Uqulds 0.00862 
ComprsBSsor Seals-Gas 0.22800 
Relief Valves-GaoNapor 0.10400 
Connectors 0.00183 
Open-ended Une. 0.00170 
Sampling Conneelions 0.01500 
Totals 

vec 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
With LPAR' 

87.00% 
64.00% 

69.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
.Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 
Count 

204 
0 
0 
0 
a 
0 
27 
130 
0 
16 

Molecular 
Weight Walght% Mol. Mole 

Obllb·mcl) Fraction Percent 
28.01 0.00'10 O.OOE+OO 0.00% 
2.02 0.00'10 O.OOE+OO 0.00% 

44.01 55.94% 1.27E·02 

il 18.02 3.37% 1.87E·03 
16.04 0.00% o.oOE+OO 
39.96 0.00% O.OOE+OO 
28.01 0.00% O.OOE+OO 0.00% 
34.08 40.16% 1.18E'()2 44.37% 
60.07 .0.28'10 4.68E-05 0.18% 
17.03 0.25% .1.45E"()4 0.55% 
32.00 0.00% O.OOE+OO 0.00% 
64.06 0.00% O.OOE+OO a.OO% 
70.91 0.00% O.OOE+OO 0.00% 
36.48 0.00% O.OOE+OO 0.00% 
32.04 0.00% O.OOE+OO 0.00% 
48.07 0.00% o.oOE+OO 0.00% 
46.07 0.00'10 o.oOE+OO 0.00% 
74.06 0.00% o.oOE+OO 0.00% 
60.10 0.00% o.oOE+OO 0.00% 
74.12 0.00% o.oOE+OO 0.00% 
58.06 0.00'10 o.oOE+OO 0.00% 
72.11 0.00% O.OOE+OO 0.00% 
30.07 0.00% O.OOE+OO 0.00% 
28.05 0.00% O.OOE+OO 0.00% 
44.10 0.00'10 O.OOE+OO 0.00% 
42.06 0.00'10 O.OOE+OO 0.00% 
59.12 0.00'10 O.aOE+OO 0.00% 
56.12 0.00'10 O.OOE+OO 0.00% . 
58.11 0.00% O.OOE+OO 0.00% 
72.15 0.00% O.OOE+OO 0.00% 

114.23 0.00% O.OOE+OO 0.00% 
112.21 0.00% o.oOE+OO 0.00% 
112.21 0.00% O.OOE+OO 0.00% 
78.11 0.00% a.OOE+OO 0.00% 

100.00% 2.66E"()2 100.00% 

Controlled EmissIons 
TOe voe Hours of VOC 

Emission EmissIon OperaUon EmIssions 

Rate (~glhr) Rate (kg/hr) (tpy) 
0.0004 0.0004 8760 4.30E"()3 
0.0000 0.0000 . 8760 0.001:+00 
0.0000 0.0000 8760 0.001:+00 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 0.001:+00 
0.0000 0.0000 8760 0.001:+00 
0.0079 0.0079 8760 7.62E'()2 
0.0007 0.0007 8760 6.45E-03 
0.0000 0.0000 8760 O.OOE+OO 
0.0007 0.0007 876il 6.51E"()3 
0.01 0.01 0.09 

1 EPA-453IR-95-017 Protocol for Equipmanttaak I:mlsslon I:stimates [i'able 2-1). 
2 EPA-4531R-95-017 Protocol for Equipment teak Emission Estimates (Table 5-2). Assumes monthly monitoring with le.k definlUon of 10,000 ppmv. 

HAP EmIssions· SOCMI Factors Controlled EmIssIons Uncontrolled EmIssIons 
HAP HAP 

Individual HAP Houra of Emi •• ions HAP Emls.lons HAP Emission. Eml •• ion. 
HAP Welghl% VOCWolghl% Operation (lblhr) (Ionlyr) (Iblhr) (ton/yJi 
COS 0.28% 0.28% 8760 2.1SE-02 9.34E-02 2.79E-02 1.22E'()1 
CI2 0.00% 0.28% 6760 0.001:+00 O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 0.26% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MaOH 0.00% 0.28% 8760 0.001:+00 O.OOE+DO O.OOE+OD 0.001:+00 
C6 - C10 Aromatics 0.00'10 0.28% 8760 0.001:+00 O.OOE+DO O.OOE+OD O.OOE+OO 
Tolal 0.02 0.09 0.03 M2 

A ssumed Octane 
Bsumed Oelena 
ssumed Cycloootane 
ssumed Benzene 

A 
A 
A 

Uncontrolled 
EmissIons 

voe 
Emissions 

(tpy) 
3.30E"()2 
O.OOE+OO 
O.OOE+OO 
o.oOE+OO 
O.OOE+OO 
O.OOE+OO 
7.62E-02 
6.45E-03 
0.001:+00 
8.51E"()3 

0.12 
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Medicine Bow Fuel & Power Industrial Gasification & UquefactJon Plant 
Flare KO Drum Drainage Process Stream 

Stream Name: Flare KO Orum Drainage 
Service Type: Gas 
Hours of OperaUon: 8760 
This piping Is Included in the LOAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MeDH 
Ethenol 
Dimeth Ether 
MethYl Acetat. 
Propanol 
Butanol 
Acetone 
MEl< 
Ethane 
Eth lene 
Prooane 
PropYlene 
Isobutane 
N·Butan. 
Butylen. 
Iso .ntane 
C4- C12 Parafins 
C4 - C12 Dlofins 
C6 - C10 NaDhlhenes 
C6 ~ C10 Aromatics 

TOTALS 

Weight % TOe 

Weight % VOC 
Wolght % HAP 

CAS 
Number 
630-08-0 
1333-74-0 
124-38-9 

7732-180S 
74-<!2-8 

7440-37-1 
7727-37-9 

• 1 
-7 

77844-7 
7446-QS.5 
7782-5Q.5 
7647OC1OC 

67-5&.1 
64-17-5 
115-1()..6 
79-20-9 
71-23-6 
71-3803 
67-64-1 
78093-3 
74-<!4-0 
74-85-1 
74-9806 
115-07-1 
75-2805 
10!;-97-8 

25167-67-3 
7807804 

50.09% 

SO.06% 
16.16% 

NlA 
NlA 
NlA 
N/A 

FugltJve Emissions - SOCMI Faclors 
Equipment SOCMI 
Type Emission Factor1 

(kRlhr ... ource) 
Valves-Gas 0.00597 
Vaivos-Lighl liquids 0.00403 
Valves-Haavy Uqulds 0.00023 
Pump S.ala-Ught Llqulda 0.01990 
Pump S.al .. H.avy Uqulds 0.00862 
Compresssor Seals-Gas 0.22600 
R.no! Valv .... GastVapor 0.10400 
connectors 0.00183 
Open-ended Unes 0.00170 
Samplin~ Connections 0.01500 
Totals 

vec 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y. 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
WithLDAR2 

87.00% 
84.00% 

69.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 

Count 
68 
0 
0 
0 
O' 
0 
8 

48 
0 
4 

Molecular 
Weight WeIght % Mole Mole 

ObnlHnol) fraction Percent 
28.01 22.46% 8.02EoC3 29.34% 
2.02 1.16% 5.77EoC3 21.11% 
44.01 1B.13% 4.12EoC3 15.08% 
18.02 7.S0% 4.16EoC3 15.23% 
16.04 0.03% 2.0SEoCS 0.07% 
39.9S 0.37% 9.29EoCS 0.34% 
28.01 0.12% 4.2SEoCS 0.16% 
34.08 0.16% 4.72EoCS 0.17% 
60.07 0.06% 9.44EoC6 0.03% 
17.03 0.01% 3.15EoC6 0.01% 
32.00 0.00% O.OOE+OO 0.00% 
64.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% O.OOE+OO 0.00% 
36.46 0.00% O.OOEtOO 0.00% 
32.04 0.00% O.OOE+OO 0.00% 
46.07 0.00% O.OOEtOO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
74.08 0.00% O.OOE+OO 0.00% 
60.10 0.00% O.OOE+OO 0.00% 
74.12 0.00% O.OOE+OO 0.00% 
58.08 0.00% O.OOE+OO 0.00% 
72.11 0.00% O.OOE+OO 0.00% 
30.07 0.00% O.OOE+OO 0.00% 
28.05 0.00% O.OOE+OO 0.00% 
44.10 0.00% O.OOE+OO 0.00% 
42.08 0.00% O.OOE+OO 0.00% 
58.12 0.00% O.OOE+OO 0.00% 
58.12 0.00% O.OOE+OO 0.00% 
56.11 0.00% O.OOE+OO 0.00% 
72.15 0.00% O.OOE+OO 0.00% 
114.23 23.93% 2.09EoC3 7.66% 
112.21 4.20% 3.74E0C4 1.37% 
112.21 5.77% 5.14E0C4 1.68% 
78.11 16.11% 2.06EoC3 7.54% 

100.00% 2.73E-42 100.00% 

Controlled Emissions 
TOC voe Hours of VOC 

Emission Emission Operation Emissions 

Rate (kg/hr) Rate (kglhr) {tpy} 
0.0264 0.0264 8760 2.55EoC1 
0.0000 o.oOOD 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.4167 0.4166 8760 4.02E+OO 
0.0440 0.0440 8760 4.24EoC1 
0.0000 0.0000 8760 O.OOE+OO 
0.0301 0.0300 8760 2.90EoC1 
0.52 0.52 4.99 

I EPA-4531R-95-017 Protocol for EqUipment Leak Emission Estimates (Table 2-1). 
2 EPA-4531R-95-017 Protocol for Equipment Leak Emission Estimates (Table 5-2). Assumes monthly monltorfng with leak definition of 10.000 ppmv. 

HAP Emissions - SOCMI Factors eonrrolled Emissions Uncontrolled emissions 
HAP HAP 

Individual HAP Hours of Emissions HAP Emissions HAP Emissions Emissions 
HAP Weight '10 voe Weight % Operation (Iblhr) (ton/yr) (lb/hr) (tonlyr) 

COS 0.06% 50.06% 8760 1.29EoC3 5.66EoC3 1.73EoC3 7.59EoC3 
CL2 0.00% 50.06% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 50.06% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 0.00% 50.06% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
C6 - C10 Aromatics 16.11% 50.06% 8760 3.67EoCl 1.61E+00 4.92EoC1 2.15E+OO 
Total 0.37 1.61 0.49 2.16 

Assumed Octane 
Assumed Oetene 
Assumed Cyclooctane 
Assumed Benzene 

Unccntrctled 
Emissions 

voe 
Emissions 

(tpy) 
1.96E+OO 
O.OOE+OO 
O.OOE+OD 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.02E+OO 
4.24EoC1 
O.OOE+OO 
2.90EoC1 

6.70 
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MedIcIne Bow Fuel & Power Induslrial Gaslffcatlon & L1quefacllon Planl 
Gasifier Vent Process Stream 

Stream Name: Gasifier Vent 
ServIce Type: Ges 
Hours of Operation: 8760 
This pIpIng Is Included In the LDAR program. 

ChemIcal Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
502 
CI2 
HCI 

• Propanol 
Butanol 
Acetone 
MEK 
Ethane 
Ethylene 
Procane 
PropYlene 
isobulane 
N-Butane 
Bu len. 
Isotlentane 
C4-CI2Parafln. 
C4 - C12 Olefin. 
C6 - C10 Naphthene. 
C8 - Cl0 Aromatics 

TOTALS 

Welghl%TOC 
Welght%VeC 
WeIght % HAP 

CAS 
Number 
83Q-08.0 
1333--74-0 
124-38·9 

7732-111-5 
74-!12-8 

7440-37-1 
7727-37-9 
7783-011-4 
463-58-1 

7664--41-7 
7782-44-7 
7446-09-5 
7782-51J.5 
7647-01-0 

67-56-1 
64-17-5 
116-11J.6 
79-20-9 
71-23-!1 
71-36-3 
67-84-1 
78-93--3 
74-84-0 
74--85-1 
74-98-6 

115-07-1 
75-28-5 

105-97-!1 
25167-67-3 

0.18% 
0.11% 
0.11% 

78-78-4 
NlA 
N/A 
NlA 
N/A 

Fugitive Emissions - SeCMI Factors 
EquIpment SeCMI 
Type Emission Factor1 

(kg/hr-source) . 
Valves-Gas 0.00597 
Valves-Llghl Liquids 0.00403 
Valve .. Heavy Uqulds 0.00023 
Pump Seals-Light Liquids 0.01990 
Pump Se.I.-Heavy Uqulds 0.00882 
Compresssor Seals-Gas 0.22800 
Renef Valves-GasNapor 0.10400 
Connectors 0.00183 
Open-ended Lines 0.00170 
Sampnng Connections 0.01500 
Tolals 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

%Conlrol 
WIIhLDAR' 

87.00% 
84.00% 

69.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 
Count 
957 
0 
0 
0 
0 
0 

112 
804 
0 
55 

Molecular 
Welghl Welghl% Mole Mole 

jlbnlHnol) Fraction 

jl 26.01 44.91% 1.50E-02 
2.02 2.33% 1.15E-02 
44.01 36.27% 8.24E-03 
16.02 15.00% 8.33E-03 18.68% 
16.04 0.07% 4.09E-05 0.09% 
39.95 0.74% 1.66E-04 0.42% 
28.01 0.24% 8.50E-05 0.19% 
34.08 0.32% 9.45E-05 0.21% 
60.07 0.11% 1.89E-05 0.04% 
17.03 0.01% 6.30E-05 0.01% ' 
32.00 0,00% O.OOE+OO 0.00% 
64.06 0,00% O.OOE+OO 0.00% 
70.91 0,00% O.OOE+OO 0.00% 
36.46 0.00% O.OOE+OO 0.00% 
32.04 0.00% O.OOE+OO 0.00% 
46.07 0.00% o.oOE+OO t 45.07 0.00% 0.00E+00 
74.08 0.00% 0.005+00 
60.10 0.00% ' 0.00E+00 
74.12 0.00% O.OOE+OO 0.00% 
58.08 0.00% 

=I~ 
0.000/, 

72.11 0.00% 0,00% 
30.07 0.00% 0.00% 
28.05 0.00% 0.00% 
44.10 0.00% O.OOE+OO 0.00% 
42.08 0.00% O.OOE+OO 0,00% 
58.12 0.00% O.OOE+OO 0,00% 
58.12 0.00% O.OOE+OO 0,00% 
56.11 0.00% O.OOE+OO 0,00% 
72.15 0.00% O.OOE+OO 0,00% 
114.23 0.00% O.OOE+OO 0,00% 

'112.21 0.00% O,OOE+OO 0,00% 
112.21 0.00% O.OOE+OO 0,00% 
78.11 0.00% 0.00E+00 0,00% 

100.00% 4.46E'()2 100.00% 

Controlled Emissions 
TOC VOC Hours of VOC 

Emission emission Operation Emissions 
Rate (k.lhr) Rale (kglhr) (tpy) 

0.0013 0.0008 8760 8.14E.Q3 
0.0000 0.0000 8780 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8780 O.OOE+OO 
0.0000 0.0000 8760 O.ooE+OO 
0.0209 0.0132 8760 1.28E.Q1 
0.0026 0.0017 8760 1.51E.Q2 
0.0000 0.0000 8760 O.OOE+OO 
0.0016 0.0009 8760 9.04E.Q3 
0.03 0.02 0.16 

, EPA-453IR-95-017 Protocol for EqUipment Leak Emission Esllmates (Table 2-1). 
2 EPA-453/R-95-017 Protocol for Equipment Leak Emission Esllmate. [fable 5-2). Assumes monthly monitoring with laak deflnlUon of 10.000' ppmv. 

HAP EmissIons .. SOeMI Factors Controlled Emissions Uncontrolled EmIssions 
HAP HAP 

Individual HAP Hours of E~II:~ns HAP Emission. HAP Eml •• lon. EmIssions 
HAP Wolohl% VeCWelghl% Oporallon . (Ion/yr) (Iblhr) (Ionlyr) 
COS 0.11% 0.11% 8760 3.87E'()2 1.615-01 4.92E-02 2.15E-Ol 
CI2 0.00% 0.11% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 0.11% 8780 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 0.00% 0.11% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
C6 - Cl0 Aromatics 0.00% 0.11% 8760 O.OOE+OO o.oOE+OO 0.00E+00 O.OOE+OO 
Total 0.04 0.16 0,05 0.22 

Assumed Octane 
Assumed Octone 
Assumed Cyclooclane 
Assuml!!ld Benzene 

Uncontrolled 
Emissions 

VOC 
Emissions 

(Ipy) 
8.26E'()2 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.28E'()1 
1.61E'()2 
O.OOE+OO 
9.04E:.o3 

0.22 
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MedIcIne Bow Fuel & Power Industrial Gasification & Uquefaetion Plant 
Gasoline (Gas) Process Stream 

Stream Name: Gasoline (Gas) 
Service Type: Gas 
Hours of Operation: 8760 
This piping Is Induded In the LDAR pnogram. 

ChemIcal Name 
CO 
H2 
CO2 
H2O 
CH4 
At 
N2 
H2S 
COS 
NH3 
02 
502 
CI2 
HCI 
MeOH 
Ethanol 
Dlmeth 1 Ethe, 
Methvl Aoelate 
Propanol 
BUlanol 
Acetone 
MEl< 
Ethane 
Ethvlene 
Prooane 
PropYlene 
lsobutane 
N-Buian. 
Butvlen. 
lsopenlane 
C4 - C12 Panafins 
C4 - C12 Olefins 
C6 - Cl0 Naphthenes 
C6 - Cl0 Aromatics 

TOTALS 

Weighl% TOC 
Weight % VOC 
Weight % HAP 

CAS 
Number 
630-08-0 
1333-74-0 
124-38-9 

m2-18-S 
74-a2-8 

7440-37-1 
m7-37-9 
778J.<J8-4 
463-58-1 
766441-7 
7782-44-7 
744IH>9-S 
7782-5()"S 
7647-<l1-<1 

67-56-1 
64-17-5 

115-1Q..B 
79-20-9 
71-23-8 
71-36-3 
67-Mo1 
78-93-3 
74-MoO 
74-85-1 
74-98-8 
115-07-1 
75-28-6 
108-97-8 

25167-67-3 
78-78-4 

100.00% 
100.00% 
32.21% 

NlA 
NlA 
NlA 
NlA 

Fugitive Emissions - SOCMI Factors 
Equipment SOCMI 
Type Emission Factor1 

(kg/h, .. ou,ce) 
ValVes-Gas 0.00597 
Valves-Light Liquids 0.00403 
Valves-Heavy Liquids 0.00023 
Pump Seals-Light Liquids 0.01990 
Pump Seals-Heavy Liquids 0.00862 
Compresssor Seals-Gas 0.22800 
Relief ValVes-G"Napor 0.10400 
Connectors 0.00163 
Open-ended Lines 0.00170 
Sam ling Connections 0.01500 
Totals 
1 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
With LDAR' 

87.00% 
64.00% 

69.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 
Count 

50 
0 
0 
0 
0 
0 
9 

26 
0 
0 

Molecular 
Weight Weight % Mole Mole 

(Ibnb-mol) Fraction Percent 
28.01 0.00% O.OOE+OO 0.00% 
2.02 0.00% o.oOE-+OO 0.00% 
44.01 0.00% O.OOE+OO 0.00% 
18.02 0.000/, O.OOE+OO 0.000/, 
18.04 0.000/, o.oOE-+OO 0.00% 
39.95 0.00% o.oOE-+OO 0.00% 
28.01 0.00% o.oOE-+OO 0.00% 
34.08 0.000/, O.OOE+OO 0.00% 
60.07 0.00% O.OOE+OO 0.00% 
17.03 0.000/, O.OOE-+OO 0.00% 
32.00 0.000/, O.OOE+OO 0.00% 
64.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% O.OOE-+OO 0.00% 
36.46 0.000/, O.OOE+OO 0.00% 
32.04 0.000/, O.OOE+OO 0.00% 
46.07 0.000/, o.oOE+OO 0.00% 
46.07 0.000/, O.OOE+OO 0.00% 
74.08 0.00% O.OOE+OO 0.00% 
60.10 0.00% O.OOE+OO 0.00% 
74.12 0.00% O.OOE+OO 0.00% 
58.08 O.OO"h O.OOE+OO 0.00% 
72.11 0.00% o.oOE+OO 0.00% 
30.07 0.00% O.OOE+OO 0.00% 
28.05 0.00% O.OOE+OO 0.00% 
44.10 O.OO"h o.oOE-+OO 0.00% 
42.08 0.00"/, O.OOE-+OO 0.00% 
58.12 O.OO"h O.OOE-+OO 0.00% 
58.12 O.OO"h O.OOE-+OO 0.00% 
56.11 0.00% O.OOE-+OO 0.00% 
72.15 0.00% O.OOE-+OO 0.00% 
114.23 47.85% 4.19E-<l3 41.52% 
112.21 8.39% 7.46E-<l4 7.41% 
112.21 11.54% 1.03E-<l3 10.19% 
78.11 32.21% 4.12E-<l3 40.87% 

100.00% 1.01E..o2 100.00% 

Controlled Emissions 
TOC VOC Hours of VOC 

Emission Emfsslon OperatIon Emissions 
Rate (kglhr) Rate (kgIh,) (tpy) 

0.0388 0.0388 8760 3.75E.()1 
0.0000 0.0000 8760 D.OOE-+OO 
0.0000 0.0000 8760 O.ooE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.ooE+OO 
0.0000 0.0000 6760 O.OOE+OO 
0.9360 0.9360 8760 9.04E+00 
0.0476 0.0476 8760 4.59E-<l1 
0.0000 0.0000 8760 O.OOE-+OO 
0.0000 0.0000 8780 O.ooE-+OO 
1.02 1.02 9.87 

EPA-453IR-<!5-017 Protocol for Equipment Le'k Emission Estimates (Table 2-1). 
, EPA-4531R-95-017 Protocol for Equipment Leak Emission Estimates (Table 5-2). AssUmes monthly monl1oong wHh leak definition of 10,000 ppmv. 

HAP Emissions - SOCMI Factors Controlled Emissions Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours 0' Emissions HAP Emissions HAP Emission. Emissions 
HAP Weight % VaCWeight% Operation (I bib,) (tonlyr) (Iblhr) (tonly') 
COS 0.00% 100.00% 6760 O.OOE-+OO O.OOE-+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 100.00% 6760 O.OOE-tOO O.OOE+OO O.OOE-tOO O.OOE-+OO 
Hel 0.00% 100.00% 6760 O.OOE-+OO O.OOE-+OO O.OOE+OO O.OOE+OO 
MeOH 0.00% 100.00% 8760 O.OOE-tOO O.OOE-+OO O.OOE+OO O.OOE+OO 
C6. C10 Aromatics 32.21% 100.00% 8760 7.26E'()1 3.18E-+OO 9.10E.()1 3.99E+00 
Total 0.73 3.18 0.91 3.99 

Assumed Octane 
Assumed Octene 

ssumed Cyclooclane 
Assumed Benzene 
A 

Uncontrolled 
Emissions 

vac 
Emissions 

.(~ 
2.88E+OO 
O.OOE-+OO 
O.OOE-+OO 
O.OOE-+OO 
o.oOE+OO 
O.OOE-+OO 
9.04E+00 
4.59E-<l1 
O.OOE+OO 
O.OOE+OO 

12.38 
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Medicine Bow Fuel & Power Industrial GBslficaUon & Uquefactlon Plant 
Gasoline (Light Liquid) Process Slream 

S~em Neme: Gesollne (Usht LIquid) 
Service Type: LIght LIquid 
Hours olOperaUon: 8760 
This piping Is Included In the LDAR program. 

ChemIcal Nama 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
C12 
HCI 
MeOH 
Ethenol 
Dimethyl Ether 
Meth I Acetete 
ProDanol 
Butanol 
Acelone 
MEl< 
Ethan. 
Ethvlene 
Pro ane 
Proovlene 

=-a 
C4. C12 Perafins 
C4. C12 Olefins 
C5· Cl0 Naphthan •• 
C8· C10 Aromalles 

TOTALS 

Weight % Toe 
Weight % voe 
Weight % HAP 

CAS 
Number 
630.08-0 
1333·74-0 
124-38-9 

7732·18-5 
74-82·8 

7441l-37-1 
7727..37·9 
7783-08-4 
463-58-1 
7664-41-7 
7782-44-7 
7446-08-5 
7782·50-5 
7647·01.0 

87·58-1 
64-17·5 
115-10-6 
79-20-9 
71·23-8 
71..38-3 
67-64-1 
78-93-3 
74-84-0 
74-85·1 
74-98-6 
115.Q7·1 
75-28-5 
106-97-8 

25167·67·3 
78-78-4 

100.00% 
100.00% 

32.21% 

NIP; 
NlA 
NIA 
NlA 

Fuailive EmissIons - SOCMI Faclors 
Equlpmant soeMI 
Typa Emission Factor1 

(kglhr-source) 
Valves-Gas 0.005S7 
Vaivas-Light Liquids 0.0~403 
Valves·Heavy LiquIds 0.00023 
Pump Seals-Light Liquid. 0.01990 
Pump Seals-Heavy Liquids 0.00862 
Compre.a.or 8.ala-<3 •• 0.22800 
R.n.1 Valves-GasNapor 0.10400 
Connectors 0.00183 
Open-ended LInes 0.00170 
SamIJllnQ Connections 0.01500 
Tolals 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

%Col1tro[ 
WllhLDAR' 

87.00% 
84.00% 

69.00% 

Molecular 
Walght Walght% Mole 

HAP (Ibllb·mol) Fracfion 
N 28.01 0.00% O.OOE+OO 
N 2.02 0.00% O.OOE+OO 
N 44.01 0.00% O.OOE+OO 
N 18.02 0.00% O.OOE+OO 
N .16.04 0.00% O.OOE+OO 
N 39.95 0.00% O.OOE+OO 
N 28.01 0.00% O.OOE+OO 
N 34.08 0.00% O.OOE+OO 
Y 80.07 0.00% O.OOE+OO 
N 17.03 0.00% O.OOE+OO 
N 32.00 0.00% O.OOE+OO 
N 64.06 0.00% O.OOE+OO 
Y 70.91 0.00% O.OOE+OO 
Y 36.46 0.00% O.OOE+OO 
Y 32.04 0.00% O.OOE+OO 
N 46.07 0.00% O.OOE+OO 
N 46.07 0.00% O.OOE+OO 
N 74.08 0.00% O.OOE+OO 
N 60.10 0.00% O.OOE+OO 
N 74.12 0.00% O.OOE+OO 
N 68.06 0.00% O.OOE+OO 
N 72.11 0.00% O.OOE+OO 
N 30.07 0.00% O.OOE+OO 
N 28.05 0.00% O.OOE+OO 
N 44.10 0.00% O.OOE+OO 
N .42.06 0.00% 

I N 58.12 0.00% 0 
N 58.12 0.00% 
N 56.11 0.00% 
N 72.15 0.00% O. 
N 114.23 47.85% 4. 
N 112.21 8.39% 7.4BE-D4 
N 11221 11.54% 1.035-03 
Y 78.11 32.21% 4.12E-lJ3 

100.00% 1.01E-02 

Controlled Eml.slons 
TOe voe Hours of 

Source EmissIon Emission Operation 
Count Rata (kg/hr) Rate (kglln) 

0 0.0000 0.0000 8760 
487 0.3140 0.3140 8760 

0 0.0000 0.0000 8760 
24 0.14B1 0.1481 8760 
0 0.0000 0.0000 8760 
0 0.0000 0.0000 8760 
0 0.0000 0.0000 8760 

348 0.6368 0.6388 8760 
0 0.0000 0.0000 8760 

45 0.6750 0.6750 8760 
1.77 1.77 

1 EPA-453IR-95-017 Protocol for Equipment Leak Emission Esllmales crable 2·1). . 
'EPA-453/R-95-017 Prolocol for Equipment Lesk Emission Esllmales crable 5-2). Assumes monthly monitoring wilh leak definition of 10,000 ppmv. 

Mota 
Percent 
0.00% 
0.00% 
0.00% 
0.00% 
·0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
41.52% A ssumed Octane 

ssumed Oclena 
ssumed Cydooctane 
ssumed Benzene ~~ 

100.00% 

Uncontrolled 
Emissions 

VOC VOC 
Emissions Emissions 

(Ipy) (lpy) 
O.OOE+oO O.OOE+OO 
3.03E+OO 1.89E+01 
O.OOE+OO O.OOE+OO 
1.43E+00 4.61E+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+oD 
O.OOE+OO O.OOE+OO 
S.15E+00 6.15E+OO 
O.OOE+OO O.OOE+OO 
6.52800 8.52E+00 

17.12 36.22 

HAP Emissions· SOeMI Facio", Controlled Emissions Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours of EmissIons HAP Emls.lons HAP Emissions Emissions 
IIAP Walght% voeWatght% Operation (Ib/hr) (ton/yr) (Ib/hr) (ton/yr) 
COS 0.00% 100.00% 6780 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
C12 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
C6 - Cl0 AromaUcs 3221% 100.00% 8760 128E+OO 5.52E+00 2.66E+00 1.17E+01 
Tolal 1.26 5.52 2.66 11.87 
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Medicine Bow Fuel & Pewer Industrial Gasific::ation & Uquefactlon Plant 
Gasoline (Heavy Uquld) Process Stream 

Stream Name: Gasoline (Heavy Liquid) 
Service Typo: Heavy Liquid 
Houl'S of Operation: 8760 
This piping is Includod In the LDAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H25 
COS 
NH3 
02 
502 
CI2 
HCI 
MeOH 
Ethanol 
Dlmeth I Ether 
Moth I Acetato 
Propanol 
Bulanol 
Acetone 
MEK 
Ethane 
Eth lene 
Propane 
ProDVIene 
Isobutane 
N-Butane 
Butvlene 
Isopentane 
C4 - C12 Paralins 
C4 - C12 Oleflns 
C6 - C1 0 Naphthenes 
C6 -C10Aromatics 

TOTALS 

Weight % TOC 

Welght%VOC 
Weight % HAP 

CAS 
Number 
63D-08-0 
1333-74-0 
124-38-9 
n32-18-5 
74-82-8 

7440-37-1 
n27-37-9 
n83-08-4 
483-58-1 
7664-41-7 
n82-44-7 
7446..QS.S 
n82-S()..S 
7547-ll1-ll 
67-56-1 
64-17-5 

115-1()..8 
79-2()"9 
71-23-8 
71-36-3 
67-54-1 
78-93-3 
74-84-0 
74-85-1 
74-98-6 
115-07-1 
75-28-S 
106-97-8 

25167-67-3 
78-78-4 

100.00% 

100.00% 
32.21% 

NlA 
NlA 
N/A 
NlA 

Fugitive Emissions - SOCMI Factors 
Equipment SOeMI 
Type Emission Factor1 

(kglhr-source) 
Valves-Gas 0.00597 
ValveH.lght Uqulds 0.00403 
Valve .. Heavy Uqulds 0.00023 
Pump 508It-Llght Uqulds 0.01990 
Pump Seals-Heavy Uqulds 0.00662 
Compresssor Seals-Gas 0.22800 
RenefValves-GasNapor 0.10400 
Connectors 0.00183 
Open-ended Lines 0.00170 
Sampling Connections 0.01S00 
Totals 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
With LDAR' 

87.00% 
84.00% 

69.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

.N 
Y 

Source 
Count 

0 
0 
6 
0 
a 
0 
0 
6 
0 
1 

Molecular 
Weight Weight % Mole Mole 

ObJIb-mol) Fraction Percent 
28.01 0.00% O.ooE+oo 0.00% 
2.02 0.00% O.OOE+OO 0.00% 
44.01 0.00% O.OOE+oo 0.00% 
18.02 0.00% o.oOE+oo 0.00% 
16.04 0.00% O.OOE+oo 0.00% 
39.95 0.00% O.OOE+OO 0.00% 
28.01 0.00% O.OOE+OO 0.00% 
34.08 0.00% O.OOE+OO 0.00% 
60.07 0.00% O.OOE+OO 0.00% 
17.03 0.00% O.OOE+OO 0.00% 
32.00 0.00% O.OOE+OO 0.00% 
54.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% O.OOE+OO 0.00% 
36.46 0.00% O.OOE+OO 0.00% 
32.04 0.00% O.OOE+OO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
48.07 0.00% O.OOE+OO 0.00% 
74.08 0.00% o.oOE+OO 0.00% 
60.10 0.00% O.ooE+OO 0.00% 
74.12 0.00% O.ooE+OO 0.00% 
58.08 0.00% O.OOE+OO 0.00% 
72.11 0.00% O.ooE+OO 0.00% 
30.07 0.00% O.ooE+OO 0.00% 
28.0S 0.00% O.OOE+OO 0.00% 
44.10 0.00% O.OOE+OO 0.00% 
42.08 0.00% O.OOE+OO 0.00% 
58.12 0.00% O.OOE+OO 0.00% 
58.12 0.00% O.OOE+OO 0.00% 
58.11 0.00% O.OOE+OO 0.00% 
72.15 0.00% O.OOE+OO 0.00% 
114.23 . 47.85% 4.19E-ll3 41.52% 
112.21 8.39% 7.48E-ll4 7.41% 
112.21 11.54% 1.03E-ll3 10.19% 
78.11 3221% 4.12E-ll3 40.87% 

100.00% 1.01E-tl2 100.00% 

Controlfed Emissions 
TOC VOC Hours of VOC 

Emission EmissIon Operation Emissions 

Rate (kglhr) Rate (kglhr) (tpy) 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0014 0.0014 8760 1.33E-ll2 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+oo 
0.0000 0.0000 8760 o.oOE+OO 
0.0000 0.0000 8760 O.ooE+OO 
0.0110 0.0110 8760 1.06E-lll 
0.0000 0.0000 8760 O.ooE+OO 
0.0150 0.0150 8760 1.45E-Ol 
0.03 0.03 0.26 

1 EPA-453/R-95-017 Protocol for EqUIpment Leak EmISSIon EstImate. (Table 2-1). 
2 EPA-453/R..g~17 Protocol for Equipment Leak Emission Estimates (Table 5-2). Assumes monthly monitoring with leak definition of 10,000 ppmv. 

HAP Emissions - SOCMI F.oto", Controlled Emission. Unoontrollod Emissions 
HAP HAP 

Individual HAP Hours of Emissions HAP Emissions HAP Emissions EmIssions 
HAP Weight% VOCWelght% Operation (Iblhr) (tonIYr) (Ib/hr) (tonIYr) 
COS 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+oo O.ooE+OO 
HCI 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.ooE+OO 
MeOH 0.00% 100.00% 8760 O.ooE+OO O.OOE+OO O.ooE+OO O.ooE+OO 
C6 - C10 Aromatics 3221% 100.00% 6760 1.94E-02 8.51E-ll2 1.94E-ll2 8.51E-ll2 
Total 0.02 0.09 0.02 0.09 

A 
A 

Assumed Octane 
ssumod Octono 
ssumed Cyclooctane 

Assumed Benzene 

Uncontrolled 
Emissions 

voe 
Emissions 

(tpy) 
O.OOE+oo 
O.ooE+OO 
1.33E-02 
O.ooE+OO 
O.ooE+OO 
o.oOE+OO 
0.00E+00 
1.06E-lll 
O.OOE+OO 
1.45E-lll 

0.26 
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Medicine Bow Fuel & Power Industrial GaslHca1lon & LIquefaction Plant 
LPG Process Siream 

Stream Name: LPG 
Service Type: Llghlllquid 
Hours ol Operallon: 8780 
This piping Is Included In the LDAR program. 

,emlcal Nama VIlC 

)2 

)S 41 

'82-! 
17-1 

H ,p 

MOI.~cular 

(Ib/lb:mol) 

:.02 

Welghl% 

0.00 
0.00 
0.00 

Mole Mole 
01 

~--------r-~~~~C;=3~:::t::~::~::~~~::t=~~~~J5~)·.:~~I~~~);~~~~~ 
H?)~pe~~~~~fi)~nS--------+---~~~--~----+.-----+---~--~--~~~-r--~~r---+-~~8S~+-~~~-iIAssumedOcmne 

Jlenns IAssumed Oclen. 
1:E~*",~a"",-,p'hhl"ii"hen=es ______ +-__ -;*-__ ~ ____ +.-____ t-__ * __ ~ __ "';';'~5·'--r __ ~~r-__ t-~~8S'--+-~=~-i"~.:~ ... ~um~ .. ~~~.~ .d:,Cyclooclene 
~~~~v~om~.u~~ ______ -+ ____ ~~ ____ 4-____ ~ ____ ~ __ ~~ __ ~ __ ~~ __ ~ __ ~~I~O% __ ~~~~~~+-~~~~I'"M'S'S.iUu,."m.eoo"Be~ene 

fALS 

Welghl%TOC 
Welghl%VOC 
Weight % HAP 

91.66% 
91.66% 
0.00% 

Fugillve Emissions. SOCMI Facto,s 
Equipment SDCMI 
Type Emission Factor1 

(kg/hr.,.ou,.e) 
Valvas-Gas 0.00597 
Valves-Ught liquids 0.00403 
Valvas-Hsevy Liquids 0.00023 
Pump Seals-Light U~ulds 0.01990 
Pump Seala-Heavy liquids 0.00862 
Compresssor Seals"Gas 0,22800 
Raler Valve.-GasNapor 0.10400 
Conneclors 0.00183 
Operrended Unes 0.00170 
Sampling Connectlona 0.01500 
Totals 

,",Canlrol Source 
W1thLDAR2 Count 

87.00% 0 
84.00% 28 

0 
69.00% 2 

0 
0 
0 
20 
0 
4 

,00.0I1'Y. 2.28E-DZ '00.00% 

Controlled Emissions 
TOC voe Hours of VOC 

Emission Emission Operation Emissions 
Rate (kg/hr) Rale (kgihr) (Ipy) 
. 0.0000 0.0000 8760 O.OOE+oO 
0.0'65 0.0165 8760 1.6oE-Cl 
0.0000 0.0000 8760 O.OOE+Oo 
0.0113 0.0113 8760 1.09EO{)1 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8780 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+oo 
0.0335 0.0335 8760 3.24E-C1 
0.0000 0.0000 8760 O.OOE+OO 
0.0550 0.0550 8760 5.31EO{)l 
0.12 0.12 1.12 

1 EPA-453/R-95-C17 Protocol for Equipment Leak Emission Estimates (fable 2-1). 
'EPA-4531R-95o{)17 Protocol for Equipment Leak Emission Estlmates (fable 5-2). Assumes monthly mDnltoring with leak definlUon of 10,000 ppmv. 

HAP Emissions. SeCMI Faclors Controlled Emissions Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours of Eml •• lon. HAP Emissions HAP Emission. Emlsslans 
HAP Weight % VOCWa!ghl% Opersllo" IIb/h,) (ton/vr) (Ib/h,) (Ion/v,) 
COS 0.00% 91.55% 8780 O.OOE+OO O.OOE+OO o.OOE+OO O.OOE+OO 
CI2 0.00% 91.68% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HOI 0.00% 91.66% 8780 O.OOE+OO O.oOE+Oo o.oOE+oO o.oOE+OO 
MaOH 0.00% 91.88% 8760 O.OOE-OO O.OOE+OO O.OOE+OO 0.00E+00 
C6· Clo AromaUcs 0.00% 91.66% 8760 o.OoE+OO O.OoE+Oo O.OOE+OO O.ooE+OO 
Total 0.00 0.00 0.00 0.00 

Uncontrolled 
Emissions 

VOC 
Emissions 

(tpy) 
O.OOE+OO 
9.98Eo{)l 
O.OOE+OO 
3.62E-C1 
O.oOE+OO 
O.OOE+OO 
O.oOE+OO 
3.24EO{)1 
O.ooE+oO 
5.3'Eo{)1 

2.21 
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Medic1ne Bow Fuel & Power Industrial Gasification & Uquefa~ion Plant 
Methanol Gas Process Stream 

Stream Name: Methanol Gas 
Service Type: Gas 
Hours of Operatton: 8760 
This piping Is Included in the LDAR program. 

Chemical Name 

CO 
H2 
CO2 
H2O 
CH4 
A, 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MeOH 
Ethanol 
Dimethyl Eth., 
Meth I Acetate 
Propanot 
Butanot 
Acetone 
MEK 
Ethane 
EthYlene 
Propane 
Propylene 
lsobutane 
N-Butane 
Butvlono 
ISODentane 
C4 - C12 Poraflns 
C4 - C12 Olefins 
C6 - C1 0 Naphthenes 
C6 - C1 0 Aromatics 

TOTALS 

Weight%TOC 
Welght%Voe 
Weight % HAP 

CAS 
Number 
630-08-0 
1333-74-ll 
124-:38-9 

7732-18-5 
74-82-8 

7440-37-1 
7727-37-9 
7783-08-4 
463-58-1 
7654-41-7 
7782-44-7 
7448-08-5 
7782-50-5 
7647.01-0 

67-56-1 
64-17-5 
115-1().6 
79-20-9 
71-23-8 
71-38-3 
67-84-1 
78-93-3 
74-84-ll 
74-85-1 
74-98-6 
115-07-1 
75-28-5 
106-97-8 

25167-87.,3 
76-78-4 

96.42% 
96.40% 
96.19% 

NlA 
NlA 
NlA 
NlA 

Fugitive Emissions - SOCMI Factors 
Equipment SOCMI 
Type Emission Factor1 

(kglh""ou,ce) 
Valves-Gas 0.00597 
Valv.s-I.lght L1qu<ts 0.00403 
Valves-Heevy Liquids 0.00023 
Pump Seals-Light Liquids 0.01990 
Pump Seels-Heavy Liquids 0.00862 
Compresssor Seals-Gas 0.22800 
RellefValves-GasNapo, 0.10400 
COMectors 0.00183 
Ope~nded Lines 0.00170 
Sampttng Connections 0.01500 
Totals 
1 

voe 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
With LDAR' 

87.00% 
84.00% 

69.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 

Count 
5 
0 
0 
0 
0 
0 
1 
2 
0 
0 

Molecular 
Weight Weight % Mole Mole 

(Ibllb-mol) Fraction Percent 
28.01 0.02% 6.44E-06 0.02% 
2.02 0.00% 3.19E-06 0.01% 
44.01 0.30% 6.92E-05 0.22% 
18.02 3.16% 1.75E-03 5.49% 
16.04 0.03% 1.59E-05 0.05% 
39.95 0.08% 1.61E-05 0.05% 
28.01 0.03% 1.14E-05 0.04% 
34.08 0.00% O.OOE+OO 0.00% 
60.07 0.00% O.OOE+OO 0.00% 
17.03 0.00% O.OOE+OO 0.00% 
32.00 0.00% O.OOE+OO 0.00% 
64.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% O.OOE+OO 0.00% 
36.46 0.000/0 O.OOE+OO 0.00% 
32.04 96.19% 3.00E-02 94.01% 
46.07 0.05% 1.04E-05 . 0.03% 
46.07 0.03% 7.31E-06 0.02% 
74.08 0.08% 1.10E-05 0.03% 
60.10 0.02% 4.00E-06 0.01% 
74.12 0.02% 2.60E-06 0.01% 
58.08 0.00% 3.31E-07 0.00% 
72.11 0.00% 1.33E-07 0.00% 
30.07 0.00% O.OOE+OO 0.00% 
28.05 0.00% O.OOE+OO 0.00% 
44.10 0.00% O.OOE+OO 0.00% 
42.0B 0.00% O.OOE+OO 0.00% 
56.12 0.00% O.OOE+OO 0.00% 
56.12 0.00% O.OOE+OO 0.00% 
56.11 0.00% O.OOE+OO 0.00% 
72.15 0.00% O.OOE+OO 0.00% 
114.23 0.00% O.OOE+OO 0.00% 
112.21 o.oor. O.OOE+OO 0.00% 
112.21 0.00% O.OOE+OO 0.00%' 
78.11 0.00% O.OOE+OO 0.00% 

100.00% 3.19E-Q2 100.00'-, 

Control/ed Emissions 
Toe voe Hours of voe 

Emission Emission Operation Emissions 

Rate (kglh,) Rate (kglhr) (tpy) 
0.0037 0.0037 8760 3.61E-Q2 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 o.oOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.1003 0.1003 8760 9.58E-Q1 
0.0035 0.Ob35 8760 3.41E-Q2 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.11 0.11 1.04 

EPA-453IR-95-017 Protocol for EqUipment Leak EmiSSion Estimates [fable 2-1). 
, EPA-453/R-95-017 Protocol for Equipment Leak Emission Estimates [fable 5-2). Assumes monthly moniloring wHh loakdefinltion of 10,000 ppmv. 

HAP Emissions. SOCMI Factors Controlled emissions Uncontrolled emissions 
HAP HAP 

Individual HAP Hours of Emissions HAP Eml.slons HAP emissions Emissions 
HAP Weight % VOCWeight% Operation (Iblhr) (ton/yr) (tblh,) (tonly,) 
COS 0.00% 96.40% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O_OOE+OO 
CI2 0.00% 96.40% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Hel 0.00% 96.40% B760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 96.19% 96.40% 8760 2.36E-Ol 1.04E+oo 2.92E-01 1.26E+OO 
C6 - Cl0 Aromatics 0.00% 96.40% 8760 O.OOE+OO O.OOE+OO O.OOE+oO O.OOE+OO 
Total 0.24 1.04 0.29 1.28 

Assumed Octane 
Assumed Octene 
Assumed Cyclooctane 
Assumed Benzene 

Uncontrolled 
Emissions 

VOC 
Emissions' 

(tpy) 
2.7BE-Q1 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
9.66E-01 
3.41E-02 
O.OOE+OO 
O.OOE+OO 

1.28 
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Madlclne Bow Fuel & Power Industrial Gasification & UquefacUan Plant 
Methanol PUre Uqutd Process Stream 

Stream Name: Melhanal Pure Liquid 
Service Type: Light Uquld 
Hours of OperaUan: 8760 
This piping Is Included In the LDAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MeoH 
Ethanol 
Dlmeth I Ether 
Methvl Acetate 
Propanol 
Butsnal 
Acetone 
MEK 
Ethane 
Ethylene 
PrQ@ne 
Propylene 
Isobutane 

. N-Butsne 
BuMene 
Isopentane 
C4 - C12 Poraflns 
C4 - C12 olefln. 
C6 - C10 Naohthene. 
C6 - C10 Aromatics 

TOTALS 

Welght%TOe 
Wetght%VOe 
Weight % HAP 

CAS 
Number 
630-08-0 

1333-74-0 
124-3Jl..9 

7732-18-5 
74-82-8 

7440-37-1 
7727-37-9 
7783-06-4 
463-5Jl..1 
7664-41-7 
7782-44-7 
7446-09-5 
7782-50-5 
7647-01-0 
67-56-1 
64-17-6 
115-10-6 
79-20-9 
71-23-8 
71-36-3 
67-84-1 
78-93-3 
74-84-0 
74-85-1 
74-9Jl..6 
115-07-1 
75-26-5 
106-97-6 

26167-67-3 
76-76-4 

100.00% 
100.00% 
100.00% 

NIA 
N/A 
N/A 
N/A 

FU<1lt1ve EmIssIons - SOeMI Factors 
Equipment soeMI 
Type emission Factor1 

(l<g/hr-saurce) 
Valves-Gas 0.00597 
Valves-Light Liquids 0.00403 
Valv •• -H.aY)! Liquid. 0.00023 
Pump S.als-Light Liquids 0.01990 
Pump S.als-H.ay)! Uqul.ds 0.00882 
Comprssssor Saals-GsB 0.22800 
Rallef Valves-GasNopar 0.10400 
Connectors 0.00183 
open-endad Lines 0.00170 
Sampling ConnecUons 0.01500 
Totals , 

'J 

VOC 
N 
N 
N 
N 
N. 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
y 
Y 
Y 

% Control 
WllhLDAR' 

87.00'10 
64.00% 

69.00'10 

Molecular 
Weight Weight % Male Male 

HAP (tMb-mal) • Percent 
N 26.01 0.00% 0.00% 
N 2.02 0.00% 0.00% 
N 44.01 0.00% 0.0 0.00% 

·N 18.02 0.00% o.oOE+OO 0.00% 
N 16.04 0.00% O.OOE+OO 0.00% 
N 39.95 0.00% O.OOE+OO 0.00% 
N 28.01 0.00% O.OOE+OO 0.00% 
N 34.06 0.00% O.OOE+OO 0.00% 
Y 60.07 0.00% O.OOE+OO 0.00% 
N 17.03 0.00% O.OOE+OO 0.00% 
N 32.00 0.00% O.OOE+OO 0.00% 
N 64.06 0.00% 0.005+00 0.00% 
Y 70.91 0.00% O.OOE+OO 0.00% 
Y 36.46 0.00% O.OOE+OO 0.00% 
Y 32.04 100.00% 3.12E-02 100.00% 
N 46.07 0.00% 0.005+00 0.00% 
N 46.07 0.00% 0.005+00 0.00% 
N 74.08 0.00% O.OOE+OO 0.00% 
N 60.10 0.00% O.OOE+OO 0.00% 
N 74.12 0.00% 0.005+00 0.00% 
N 68.08 0.00% 0.005+00 0.00% 
N 72.11 0.00% o.oOE+OO 0.00% . 
N 30.07 0.00% O.OOE+OO 0.00% 
N 26.05 0.00% O.OOE+OO 0.00% 
N 44.10 0.00% O.OOE+OO 0.00% 
N 42.06 0.00% O.OOE+OO 0.00% 
N 56.12 0.00% O.OOE+OO 0.00% 
N 58.12 0.00% O.OOE+OO 0.00% 
N 66.11 0.00% O.OOE+OO 0.00% 
N 72.15 0.00% O.OOE+OO 0.00% 
N 114.23 0.00% O.OOE+OO 0.00% 
N 112.21 0.00% O.OOE+OO 0.00% 
N 112.21 0.00% O.OOE+OO 0.00% 
Y 78.11 0.00% O.OOE+OO 0.00% 

100.00% 3.12E-02 100_00% 

Controlled Emissions 
TOe voe Hours of VOC 

Source Emission EmIssion OperatIon Emissions 
Count Rate (kg/hr) Rale (kg/hr) (Ipy) 

0 0.0000 0.0000 B760 O.OOE+OO 
16 0.0103 0.0103 B760 9.96E-02 
0 0.0000 0.0000 B760 O.OOE+OO 
2 0.0123 '0.0123 8760 1.195-01 
0 0.0000 0.0000 8760 O.OOE+OO 
0 0.0000 0.0000 8780 O.ooE+OO 
0 0.0000 0.0000 8760 O.ooE+OO 
6 0.0146 0.0146 6780 1.41E-01 
0 0.0000 0.0000 6760 O.ooE+OO 
2 0.0300 0.0300 8760 2.90E-01 

0.07 0.07 0.65 

EPA-453/R-95-017 Protocol for Equipment Leak EmiSSIon EsUmates (Table 2-1). 
• EPA-453/R-95-017 Protocol for Equipment Leak Emission Estimates (Table 5-2). Assumes monthly monitoring with leak definlUon of 10,oilo ppmv. 

HAP EmIssIons - SOOMI Factors Controlled Emissions Uncontrolled Emissions 
HAP HAP 

Indlvlduat HAP Hours of Emissions HAP Emlsston. HAP emission. Emissions 
HAP Welghl% VOCWelghl% Operation (Iblhr) (Ion/yr) (Iblhr) (Ionlyr) 
COS 0.00% 100.00% B760 O.OOE+OO O.OOE+OO O.OOE'OO o.oOE+OO 
CI2 0.00% 100.00% B760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 100.00% 8780 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MaOH 100.00% 100.00% B760 1.48E-01 8.50E-01 3.28E-01 1.44E+OO 
C6 - Cl0 AromaUcs 0.00% 100.00% 8780 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE'OO 
Total O_lS 0.65 0.33 1.44 

Assumed Oolone 
Assumed Oolena 
Assumed Cyolaooten. 
Assumed Benzene 

Uncontrolled 
Emissions 

voe 
EmIssions 

(Ipy) 
O.OOE+OO 
6.22E-01 
0.005+00 
3.64E-01 
o.oOE+OO 
O.OOE+OO 
0.005+00 
1.41E-01 
O.OOE+OO 
2.905-01 

1.44 
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Medicine Bow Fuel & Power Industrial Gasification & Uquefaction Plant 
Methanol Product (MeOH 1) Process Stream 

Stream Name: Methanol Producl (MeOH 1) 
Service Typo: Light Liquid 
Hours of Opera1ion: 8760 
This piping I. Included In 1he LOAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
502 
CI2 
HCI 
MeOH 
E1hanol 
Dlm.1h I Ether 
Methvl Acetale 
Propanol 
Butanol 
Acetone 
MEK 
Ethane 
Ethvlene 
Propane 
Proovlene 
Isobutane 
N-Butane 
ButYlene 
I.opentane 

IB C4-C12 
C8-Cl0 es 
C6 - Cl 0 Aromatics 

TOTALS 

Weight % TOe 
Wolght%VOe 
Weight % HAP 

CAS 
Number 
63Q..08.() 
1333-74-0 
124-38-9 

7732-1&-S 
74-82-8 

7440-37-1 
n27-37-9 
nB3-06-4 
463-58-1 
7664-41-7 
n82-4<i-7 
7446..()!).S 
n82-5().5 
7547-Ql-1l 

67-5&-1 
54-17-5 
115-10-6 
79-20-9 
71-23-8 
71-36-3 
67-64-1 
7&-93-3 
74-84-0 
74-85-1 
74-98-5 

115-07-1 
75-25-5 
105-97-11 

25167-67-3 
7&-76-4 

96.42% 
96.40% 

96.19% 

NlA 
NlA 
NlA 
NlA 

Fugitive Emissions - SOCMI Factors 
Equipment SeeMt 
Type Emission Factor1 

(kg/hr-source) 
Valves-Gas 0.00597 
Valves-LJghl Liquids 0.00403 
V.lv .... H.avy Uqulds 0.00023 
Pump Soals-Llght Liquids 0.01990 
Pump Seals-Heavy Uqulds 0.00862 
Compre ... or 5eals-Gas 0.22800 
RelielValvos-GasNapor 0.10400 
Connectors 0.00183 
Open-ended Llnas 0.00170 
Sam ling ConnecUons 0.01500 
Totals 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

0/0 Control 
With LDAR2 

87.00% 
84.00% 

69.00% 

Molecular 
Weight Weight % Mole Mole 

HAP (Ibnb-mol) Fraction Percent 
N 28.01 0.02% 6.44E-QS 0.02% 
N 2.02 0.00% 3.19E-IlS 0.01% 
N 44.01 0.30% 8.92E-QS 0.22% 
N 18.02 3.16% 1.7SE-Q3 S.49% 
N IS.04 0.03% I.S9E-QS 0.05% 
N 39.95 0.06% 1.81E-IlS 0.05% 
N 2B.01 0.03% 1.14E-QS 0.04% 
N 34.0B 0.00% 0.008-00 0.00% 
Y 60.07 0.00% O.OOE+OO 0.00% 
N 17.03 0.00% O.OOE+OO 0.00% 
N 32.00 0.00% O.OOE+OO 0.00% 
N 54.06 0.00% O.OOE+OO 0.00% 
y 70.91 0.00% O.OOE+OO 0.00% 
Y 36.46 0.00% O.OOE+OO 0.00% 
Y 32.04 96.19% 3.00E-Q2 94.01% 
N 46.07 0.05% 1.046-Q5 0.03% 
N 46.07 0.03% 7.31E-Q6 0.02% 
N 74.0B O.OB% 1.10E-Q5 0.03% 
N 60.10 0.02% 4.00E-Q6 0.01% 
N 74.12 0.02% 2.80E-Q6 0.01% 
N 58.0B 0.00% 3.31E-Q7 0.00% 
N 72.11 0.00% 1.33E-Q7 0.00% 
N 30.07 0.00% O.OOE+OO 0.00% 
N 28.05 0.00% O.OOE+oO 0.00% 
N 44.10 0.00% O.OOE+OO 0.00% 
N 42.08 0.00% O.OOE+OO 0.00% 
N 58.12 0.00% O.OOE+OO 0.00% 
N 58.12 0.00';;' 0.008-00 0.00% 
N 58.11 0.00% O.OOE+OO 0.00% 
N 72.1S 0.00% O.OOE+OO 0.00% 
N 114.23 0.00% o.oOE+OO 0.00% 
N 112.21 0.00% O.OOE+OO 0.00% 
N 112.21 0.00% O.OOE+OO 0.00% 
Y 78.11 0.00% O.OOE+OO 0.00% 

100.00% 3.19E..o2 100.00% 

Controlled Emissions 
TOC vee Hours of VOC 

Source Emission Emission Operation Emissions 
Count Rate (kg/hr) Rate (kgfhr) (tpy) 

0 0.0000 0.0000 8760 O.OOE+OO 
134 0.0833 0.0633 8760 8.04E:-Ql 
0 0.0000 0.0000 8760 O.OOE:+OO 

22 0.1309 0.1308 8760 1.26E+OO 
0 0.0000 0.0000 8760 O.OOE+OO 
0 0.0000 0.0000 8780 O.OOE+OO 
0 0.0000 0.0000 8760 O.OOE+OO 

96 0.1694 0.1693 8760 1.63E+00 
16 0.0262 0.0262 8760 2.53E-Ql 
28 0.4050 0.4049 8760 3.91E+00 

O.Bl 0.81 7.86 

1 EPA-4531R-95-017 Protocol for EqUipment Leak EmiSSion Estimates (Table 2-1). 
2 EPA-463/R-95-017 Protocol for Equipmenl Leak Emission Estimates (Table 5-2). AssUmes mon1hly monitoring wHh leak definition 01 10,000 ppmv. 

HAP Emissions - SOeMI Faclors eonfroUed EmissIons Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours of Emissions HAP Emissions HAP emissions Emissions 
HAP Weighto/D VOeWeight% Operation (Ibfhrl (tonlyr) (lblhr) (tonlyr) 
COS 0.00% 96.40% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 96.40% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 96.40% 8760 O.OOE+OO O.OOE+oo O.OOE+OO O.OOE+OO 
MeOH 96.19% 96.40% 8760 1.79E:+00 7.85E+OO 3.39E+OO 1.49E+Ol 
C6 - Cl0 Aromatics 0.00% 98.40% 8760 O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO 
Total 1.79 7.85 3.39 14.86 

Assumed Octano 
Assumed Octone 
Assumed Cyclooc1ane 
Assumed Benzene 

Uncontrolled 
Emlsslons 

voe 
Emissions 

(tpy) 
O.OOE+OO 
5.03E+OO 
O.OOE+OO 
4.07E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.63E+OO 
2.53E-Ql 
3.91E+OO 

14.90 
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Medicine Bow Fuol & Power Industrial Gasification & Uquefactlon Plant 
Methenol Product (MeOH 2) Proco.s Stream 

SIream Name: Melhanol Producl (MeOH 2) 
Sorvlca Type: Light Uquid 
Hours of Operation: 8760 
This piping Is Included In the LDAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MaOH 
EIhanol 
Dlmalh I Ether 
Methvl Acelala 
Propanol 
Bulanol 
Acelone 
MEK 
Ethane 
EIIWIene 
Propane 
Propvlene 
Isobufane 
N·Sulane 
BuMene 
lsopenlane 
C4. C12 Parafins 
C4. C12 Olenns 
C8 • Cl 0 Noohlheno. 
C6 • C1 0 AromaUcs 

TOTALS 

Weight % TOe 
Welght%VOe 
Weight % HAP 

CAS 
Number 
630-l)IHl 
1333-74-0 
124-38-9 

7732·11106 
74-82-8 

7441).37·1 
m7·37·9 
7783-06-4 
463-51101 

7664-41·7 
7782-44-7 
7446-1)9-5 
7782-<i()"5 
7647'()1-1) 
67·56-1 
64-17·5 
116-11).8 
79-20·9 
71·23·8 
71-36-3 
67-64-1 
78-93-3 
74-84-1) 
74-85-1 
74-98-6 
116-07-1 
75·28-5 

106·97-<l 
25167-87·3 

76-76-4 

96.54% 
95.46% 
95.46% 

N/A 
N/A 
NlA 
N/A 

FUDltlve Emissions - SOCMI Factors 
Equipment SOCMI 
Type EmissIon Factor1 

(kglhr·sourco) 
Valves--Gas 0.00597 
Valves-l.lght Liquids 0.00403 
Valves-Heavy Liquids 0.00023 
Pump S.al.·Ught Liquid. 0.01990 
Pump S.als·Heavy Liquid. 0.00862 
Compress8or Sesls .. GsB 0.22800 
R.liof Velves-Ga.Napor 0.10400 
Connectors 0.00183 
Open-ended Lines 0.00170 
Sampling ConnecUons 0.01500 
Tolals 
1 

VOe: 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
y. 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
W11hLOAR' 

87.00% 
84.00% 

69.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 
Count 

0 
10 
0 
0 
0 
0 
0 
10 
0 
0 

Molecular 
Weight Wolght% Mole Mala 

. (IMb.mol) Fractlon Percent 
28.01 0.08% 2.89E-I)6 0.09% 
2.02 0.02% 1.09E-D4 0.34°" 

44.01 0.42% 9.B3E-I)6 0.30% 
18.02 3.32% 1.84E·03 5.74% 
16.0. 0.08% 4.81E-06 0.15% 
39.95 0.44% 1.09E-04 0.34% 
28.01 0.18% 

I 
0.20% 

34.08 0.00% 00 0.00% 
60.07 0.00% 0 0.00% 
17.03 0.00% 0 0.00% 
32.00 0.00'10 0 0.00% 
84.05 0.00% 0 0.00% 
70.91 0.00% 0 0.00% 
36.46 0.00% 0 0.00% 
32.0. 95.46% 2.8E-02 92.84% 
46.07 0.00% o.oOE+OO 0.00% 
48.07 0.00% O.ooE+OO 0.00% 
74.08 0.00% O.ooE+OO 0.00% 
60.10 0.00% O.ooE+OO 0.00% 
74.12 0.00% 0.00E+00 0.00% 
58.08 0.00% O.OOE+OO 0.00% 
72.11 0.00% O.OOE+OO 0.00% 
30.07 0.00% O.OOE+OO 0.00% 
28.05 0.00% O.OOE+OO 0.00% 
44.10 0.00'/, O.OOE+OO 0.00% 
42.08 0.00% O.OOE+OO 0.00% 
58.12 0.00% O.OOE+OO 0.00% 
58.12 0.00% 

II 
0.00% 

56.11 0.00% O. 00 0.00% 
72.15 0.00% 00 0.00% 
114.23 0.00% 0.00% 
112.21 0.00% O.OOE+OO 0.000/, 
112.21 0,00% O.OOE+OO 0.00% 
78.11 0.00% O.OOE+OO 0.00% 

100.00% 3.21E.Q2 100,00% 

ConfIDlled Emissions 
TOe VOC Hours of VOC 

Emission EmIssion Operation EmIssIons 
Rate (kglhr) Rat. (kglhr) .. ~ 

0.0000 0.0000 8760 O.OOE+OO 
0.0062 0.0082 8760 6.94E.Q2 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8780 O.OOE+OO 
0.0000 0.0000 8780 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.ooE+OO 
0.0175 0.0175 8760 1.69E.()1 
0.0000 0.0000 8760 O.ooE+OO 
0.0000 0.0000 8760 O.ooE+OO 
0.02 O.OZ 0.23 

EPA-453IR-S5-017 Protocol for Equlpmenl Leak Emission Estlmales (Table 2-1). 
'EPA-453/R.95-017 Prolocol for Equipment Leak Emission Estimates (Table 5-2). Assumes monthly monllodng with leak deffnlUon of 10.000 ppmv. 

HAP Emissions - SOCMI Factors Controlled Emissions Uncontrolled EmIssions 
HAP HAP 

Individual HAP Hours of Eml .. lon. HAP Emls.lon. HAP Emlaslon. Eml .. lon. 
HAP Welaht% VOe:Welght% O •• raUon (Iblhr) (Ionlyr) • (Iblhr) (ton/yr) 
COS 0.00% 95.46% 8780 O.oOE+OO O.OOE+Oo O.OOE+OO O.ooE+OO 
CI2 0.00% 95.46% 8780 O.OOE+OO O.oOE+OO O.OOE+OO O.ooE+OO 
HCI 0.00% 96.46% 8750 o.oOE+OO O.OOE+OO O.ooE+OO O.ooE+OO 
MeOH 95.46% 95.46% 8780 5.21E-D2 2.28E'()1 1.Z3E-lJ1 5.40E.Ql 
C6 - e:10 AromaUcs 0.00% 95.46% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Totol 0.05 0.23 0.12 0.54 

Aasumed Oolane 
Assumed Oolene 
Aasumed Cyclooclane 
Aasumed Sonzene 

UnconfIDlled 
Emissions 

voe: 
Emissions 

(Iov) 
O.OOE+OO 
3.71E-I)1 
O.OOE+OO 
O.ooE+OO 
O.ooE+OO 
O.OOE+oo 
O.OOE+OO 
1.68E.Q1 
0.00E+00 
O.OOE+OO 

0.54 
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Medicine Bow Fuel & Power Industrial Gasification & Uquefaction Plant 
Methanol Product (MeOH 3) Process Stream 

Siream Name: Melhanol Product (MeOH 3) 
Sorvloe Typo: Light Liquid 
Hours of Operation: 8760 
This piping Is Included in tho LOAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MeOH 
Ethanol 
Dimethyl Ether 
Moth I Acetate 
Prooanol 
Butanol 
Acetone 
MEl< 
Ethane 
Ethvlene 
Propane 
Propylene 
lsobutane 
!'I-Bulano 
Butvlene 
lsocentane 
C4 - C12 Parafins 
C4 - C12 Olefin, 
C6 - C1 0 Naohthones 
C6 - C1 0 Aromatios 

TOTALS 

Weighl%TOC 

Welghl%VOC 
Welghl%HAP 

CAS 
Number 
630-08-0 
1333-74-0 
124-38-9 

7732-18-5 
74-a2.a 

7440-37-1 
7737-37-9 
n63-06-4 
463-58-1 
766441-7 
nB2-44-7 
7446-09-5 
n82-50-5 
7547'{)1.{) 

67-56-1 
64-17-5 
115-10-6 
79-20-9 
71-23.a 
71-36-3 
67-64-1 
78-93-3 
74-84-0 
74-85-1 
74-98-5 
115-07-1 
75-28-5 
106-97.a 

25167-67-3 
76-784 

95.21% 
95.12% 
95.12% 

NlA 
NlA 
NlA 
NlA 

Fugitive Emissions - SOCMI Factors 
Equipment SOCMI 
Type Emission Factor1 

(kglhr-source) 
Valves-Gas 0.00597 
Valves-Ught Uqulds 0.00403 
Valves-Heavy Uqulds 0.00023 
Pump Seals-Ught Liquids 0.01990 
Pump So.Is-He.vy Uqulds 0.00862 
Compresssor Seals~Gas 0.22800 
RenefValves-GasNapor 0.10400 
Connectors 0.00163 
Open-ended Lines 0.00170 
Sampling Connections 0.01500 
Totals 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
WithLDAR z 

87.00% 
84.00% 

69.00% 

Molecular 
Weight Weight % Mole 

HAP (Ibllb-rnol) Fraction 
N 28.Q1 0.07% 2.57E.{)5 
N 2.02 0.02% 1.16E.{)4 
N 44.01· 0.42% 9.65E'{)5 
N 18.02 3.82% 2.01E'{)3 
N 16.04 O.OB% 5.15E'{)5 
N 39.95 0.46% 1.16E.{)4 
N 26.01 0.19% 6.76E'{)5 
N 34.06 0.00% o.oOE+OO 
Y 60.07 0.00% 

II N 17.03 0.00% 
N 32.00 0.00% 
N 54.06 0.00% 
y. 70.91 0.00% O.OOE+OO 
Y 36.46 0.00% O.OOE+OO 
Y 32.04 95.12% 2.97E.{)2 
N 46.07 0.00% o.oOE+OO 
N 46.07 0.00% o.oOE+OO 
N 74.0B 0.00% O.OOE-OO 
N 60.10 0.00% O.OOE+OO 
N 74.12 0.00% O.OOE+OO 
N 58.08 0.00% o.oOE+OO 
N 72.11 0.00% O.OOE+OO 
N 30.07 0.00% O.OOE+oO 
N 28.05 0.00% O.OOE+OO 
N 44.10 0.00% O.OOE+OO 
N 42.06 O.OO"/' O.OOE+oo 
N 58.12 0.00% O.OOE+OO 
N 58.12 0.00% O.OOE-OO 
N 56.11 0.00% O.OOE+OO 
N 72.15 0.00% O.OOE+OO 
N 114.23 0.00% O.OOE_OO 
N 112.21 0.00" .. O.OOE_OO 
N 112.21 0.00% O.OOE+OO 
Y 78.11 0.00% O.OOE+OO 

10D.DD% 3.22E-02 

Controlled Emissions 
TOC VOC Hours of 

Source Emission Emission Operation 

Count Rale (kglhr) Rale (kg/hr) 
0 0.0000 0.0000 8760 
10 0.0061 0.0061 8760 
0 0.0000 0.0000 8760 
0 0.0000 0.0000 6760 
0 0.0000 0.0000 8760 
0 0.0000 0.0000 8760 
0 0.0000 0.0000 8760 
10 0.0174 0.0174 8760 
0 0.0000 0.0000 8760 
0 0.0000 0.0000 8760 

0.02 0.02 

1 EPA-463/R-!l5-017 Protocol for Equipment Leak EmISSion Estimates (Table 2-1). . 
2 EPA-463fR-!l5-017 Protocol for Equipment Leak Emission Estimates (Table 5-2). Assumes monthly monitoring with leak definition of 10,000 ppmv. 

Mole 
Percent 
0.08% 
0.36% 
0.30% 
6.25% 
0.18% 
0.36% 
0.21% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

I&: 0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% . 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

100.00% 

VOC 
Emissions 

Ilpvl 
O.OOE+OO 
5.92EoC2 
O.OOE+OO 
O.OOE-OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.68E'{)1 
O.DOE+OO 
O.OOE+OO 

0.23 

HAP Emissions - SOCMI Foctors Controlled Emlss/ons Uncontrolled Emission$ 
HAP HAP 

Individual HAP Hours of Emissions HAP Emissions HAP Emissions Emissions 
HAP Weight % VOCWeighl% Operation (Ib/hr) (toniyrl (Ib/hr) (tonlyr) 
COS 0.00% 95.12% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 95.12% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 95.12% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 95.12% 95.12% 8760 5.19E.{)2 2.27E'{)1 1.23E'{)1 5.38E'{)1 
C6 - C10 Aromatics 0.00% 95.12% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Total 0.05 0.23 0.12 0.54 

Assumed Octane 
Assumed Octane 
Assumed Cyclooctane 
Assumed Benzene 

Uncontrolled 
Emissions 

VOC 
emissions 

(lpy) 

O.OOE+OO 
3.70E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE_OO 
O.OOE+OO 
1.6BE-D1 
O.OOE+OD 
O.OOE+oO 

0.54 
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Medicine Bow Fuel & Power Industrial GaslflcaUon & Uquefactlon Plant 
Methanol Product (MeOH 5) Process Stream 

Stream Name: Melhanol Producl (MeOH 5) 
Service Type: Gas 
Hours of Operallon: 8760 
This piping Is Included In Ihe LOAR program. 

Chemical Nama 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 

Ii 01 
I Ether 

Acelel. 
Propanol 
Butanol 

Ii. 
Prooane 
Propylene 
Isobutana 
N-Butane 
BUMene 
Isooenlane 
C4 - C12 ParaHns 
C4 - C12 Ot~~. 
08 - 010 NaDhlhenes 
06 - 010 AromaUco 

TOTALS 

Welght·% TOe 
W.lght%VOe 
Walght % HAP 

CAS 
Number 
63Q.OS-O 
1333-7+0 
124-38-9 

n32-18-5 
74-82-8 

7440-37-1 
n27-37-9 
7783-06-4 
463-58-1 
7664-41-7 
7782-44-7 
7446.Q~5 

7782-50-5 
7647-01-0 
67-56-1 
64-17-5 
115-10-6 
79-20-9 
71-23-8 
71-38-3 
67-64-1 
78-93-3 
74-64-0 
74-85-1 
74-98-6 
115-07-1 

• -3 

4.47% 
1.70% 
1.70% 

N/A 
N/A 
N/A 
NlA 

Fugitive Emissions - SOOMI Faclors 
Equipment SOCMI 
Type Emission Factor1 

(kglhr-.ourc.) 
Valves-Gas 0.00597 
Valves-Llght Liquid. 0.00403 
Valves-Heavy Liquids 0.00023 
Pump S.els·Llght Liquids 0.01990 
Pump Seels-H.avy Uqulds 0.00862 
Compre •••• r Se.ls·Ge. 0.22800 
ReUef Valves-GasNap.r 0.10400 
Connectors 0.00183 
Open-ended Unes 0.00170 
SamDllna ConnecUons 0.01500 
Totals 

voe 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
WlthLDAR' 

87.00% 
84.00% 

69.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 
Count 

125 
0 
0 
0 
0 
0 
18 

136 
0 
27 

Molecular 
Weight Weight % Mole Mole 

(Ibnb-mol) . Fracllon Percent. 
28.01 5.36E-03 7.09% 
2.02 4.83E-02 63.83% 
44.01 8.92E-04 1.18% 
18.02 0.05% 3.03E-05 

• 
16.04 2.78% 1.73E-03 
39.95 47.22% 1.18E-02 
28.01 19.58% 
34.08 0.00% a 60.07 0.00% 0.0 
17.03 0.00% 0.0 E+OO 0.00% 
32.00 0.00% O.OOE+OO 0.00% 
64.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% O.OOE+OO 0.00% 
3a46 0.00% O.OOE+OO 0.00% 
32.04 1.70% 5.29E-04 0.70% 
46.07 0.00% O.OOE+OO 0.00% 
46.07 0.00% o.oOE+OO 0.00% 
74.08 0.00% O.OOE+OO 0.00% 
80.10 0.00% O.OOE+OO 0.00% 
74.12 0.00% o.oOE+OO 0.00% 
58.08 0.00% O.OOE+OO 0.00% 
72.11 0.00% O.OOE+OO 0.00% 
30.07 0.00% O.OOE+OO 0.00% 
2B.05 0.00% O.OOE+OO 0.00% 
44.10 0.00% O.OOE+OO 0.00% 
42.0B 0.00% O.OOE+OO 0.00% 
5B.12 0.00% O.OOE+OO 0.00% 
56.12 0.00% O.OOE+OO 0.00% 
56.11 0.00% O.OOE+OO 0.00% 
72.15 0.00% 0.00E+00 0.00% 
114.23 0.00% O.OOE+OO 0.00% 
112.21 0.00% o.oOE+OO 0.00% 
112.21 0.00% O.OOE+OO 0.00% 
78.11 0.00% O.OOE+OO 0.00% 

100.00% 7.56E-02 100.00% 

Controlled emissions 
TOe VOC Hours of voe 

EmIssion Emission Operation Emissions 
Rale (kolhrl Rate Iko/hrl (tpy) 

0.0043 0.0016 8760 1.59E-02 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 B780 O.OOE+OO 
0.0000 0.0000 8780 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0746 0.0282 8760 2.72E-ol 
0.0111 0.0042 8760 4.08E-02 
0.0000 0.0000 8760 O.OOE+OO. 
0.0181 0.0069 8760 6.63E-02 

0.11 0.04 0.40 

, EPA-453/R-95-017 Protocol for Equlpmant Leak Emission estimates (Table 2-1). 
2 EPA-4531R.95-017 Protocol far EqUipment Leak EmIsSion Esllmates (Table 5-2). Assume. manlhly monllollng wllh leak deftnlUon of 10,000 ppmv. 

HAP Emissions - soeM' Faclors Control/ed Emissions Uncontrolled emissions 
HAP HAP 

Individual HAP Hoursot Emissions HAP Emissions HAP Emission. Emissions 
HAP Walght% VOCWalght% Opsrallon ((blhr) (tonlyr) (lblhr) (tonlyr) 
OOS 0.00% 1.70% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
012 0.00% 1.70% 8780 O.OOE+OO 0.00=+00 O.OOE+OO 0.00=+00 
HCI 0.00% 1.70% 8780 0.00=+00 O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 1.70% 1.70% 8760 9.03E-02 3.95E-Ol 1.15E-Ol 5.02E-01 
C6 - C10 AromaUcs 0.00% 1.70% 8760 0.00=+00 O.OOE+OO 0.00=+00 O.OOE+OO 
Total 0.09 0.40 0.11 0.50 

Assumed Octana 
Assumed Octene 
Assumed Cyclooctane 
Assumed Benzene 

Uncontrolled 
EmTsslons 

VOC 
Emissions 

(tpy) 
1.22E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.72E-01 
4.08E-02 
O.OOE+OO 
6.63E-02 

0.50 
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Medicine Bow Fuel & power Industrial Gasification & Uquefaction Plant 
Mixed Fuel Gas Process Stream 

Stream Name: Mixed Fuel Gas 
Service Type: Gas 
Hours of Operation; 8760 
This piping Is Included In the LOAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MeOH 
Ethanol 
Dimethyl Ether 
Methvl Acetate 
Propanol 
Butanol 
Acetone 
MEK 
Ethene 
Ethvlene 
Pro ane 
Proovlene 
IsobU1ane 
N-Butane 
Butvlene 
ISODentane 
C4 - C12 Paraflns 
C4 - C12 Olefins 
C6 -Cl0 Naphthenes 
C6 - C1 0 Aromatics 

TOTAL.S 

Weight % TOC 
Weight%VOC 
Weight % HAP 

CAS 
NUmber 
6~ 

1333-74-0 
124-38-S 

n32-18-5 
74-B2-8 

7440-37-1 
n27-37-S 
nB3-06-4 
463-58-1 
7664-41-7 
nB2-44-7 
7446-09-5 
nB2-50-5 
7647-01-0 
67-56-1 
64-17-5 
115-10-8 
79-2M 
71-23-8 
71-36-3 
67-<>4-1 
78-93-3 
74-64-0 
74-85-1 
74-98-8 
115-07-1 
75-28-5 
10B-97-8 

25167-67-3 
78-78-4 

69.65% 
27.71% 
0.99% 

NlA 
NlA 
NlA 
NlA 

Fugitive Emissions .. SOCMI Factors 
EqUipment SOCMI 
Type Emission Factor1 . 

(kglhr-source) 
Vafves~as 0.00597 
Valves-Light Liquids 0.00403 
Valves-Heavy Liquids 0.00023 
Pump Seals-Light Uqulds 0.01990 
Pump Seals-Heavy Uqulds 0.00882 
Compressoor Seais-Gas 0.22800 
RellefValves-GasNapor 0.10400 
Connectors 0.001B3 
Open-ended Unes 0.00170 
SamplinQ Connections 0.01500 
Totals 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

,"oControJ 
With LDAR2 

87.00% 
84.00% 

69.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 
Count 

SO 
0 
0 
0 
0 
0 
1 

11 
0 
0 

Molecular 
Weight Weight 0/0 Mole Mole 

(Ibllb-mol) Fraction Percent 
28.01 1.B8% 6.70E-04 1.36% 
2.02 2.06% 1.02E-02 20.76% 
44.01 3.38% 7.6BE-04 1.56% 
18.02 0.01% 7.40E-06 0.02% 
16.04 39.92% 2.49E-02 50.67% 
3S.95 15.43% 3.B6E-D3 7.B7% 
28.01 7.59% 2.71E-03 5.52% 
34.0B 0.00% O.OOE+OO 0.00% 
60.07 0.00% O.OOE+OO 0.00% 
17.03 0.00% O.OOE+OO 0.00% 
32.00 0.00% O.OOE+oO 0.00% 
64.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% O.OOE+OO 0.00% 
36.46 0.00% O.OOE+OO 0.00% 
32.04 0.99% 3.09E-04 0.63% 
46.07 0.00% O.OOE.OO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
74.0B 0.00% O.OOE.OO 0.00% 
60.10 0.00% O.OOE+OO 0.00% 
74.12 0.00% o.oOE+OO 0.00% 
58.0B 0.00% O.OOE+OO 0.00% 
72.11 0.00% O.OOE-OO 0.00% 
30.07 2.02% 6.73E-Q4 1.37% 
28.05 0.20% 6.96E-Q5 0.14% 
44.10 7.00% 1.59E-03 323% 
42.0B 0.36% B.56E-D5 0.17% 
5B.12 16.30% 2.BOE-03 5.71% 
5B.12 0.00% O.OOE+OO 0.00% 
56.11 2.32% 4.14E-D4 0.84% 
72.15 0.47% B.S3E-DS 0.13% 
114.23 O.OB% B.BOE-06 0.01% 
112.21 0.00% O.OOE+OO 0.00% 
112.21 0.00% O.OOE+OO 0.00% 
7B.11 0.00% O.OOE+OO 0.00% 

100.00% 4.91E-D2 100.00% 

Controlled Emissions 
TeC VOC Hours of VOC 

Emission Emtssion Operation Emissions 

Rate (kg/hrl Rate (kg/hi) floyJ 
0.04B7 0.0194 8760 1.87E-D1 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE .. OO 
0.0724 0.0285 8760 2.78E-D1 
0.0140 0.0056 8760 5.39E-D2 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE"OO 

0.14 0.05 0.52 

, EPA-453/R-95-017 Protocol for EqUipment Leak Emission EsUmates (Table 2-1). 
2 EPA-453/R~95-017 Protocol for Equipment Leak Emission Eslimates (Table 5-2). Assumes monthly monitoring with leak definition of 10,000 ppmv. 

HAP Emission. - SeCMI Factors Controllod Emissions Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours of Emissions HAP Emissions HAP Eml •• lons Emissions 
HAP Weight % VOCWelsht% Operation (Iblhr) (Ionlyr) (Ib/hr) (tonlyr) 
COS 0.00% 27.71% B760 O.OOE+DO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 27.71% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI . 0.00% 27.71% B760 O.OOE+DO O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 0.99% 27.71% B760 4.23E-03 1.B5E-02 1.44E-02 6.32E-02 
C6 ~ C1 0 Aromatics 0.00% 27.71% B760 O.OOE+OO O.OOE+oO O.OOE+oo O.OOE .. OO 
Total 0.00 0.02 0.01 0.06 

Assumed Octane 
Assumed Octene 
Assumed Cyclooctane 
Assumed Benzene 

Uncontrolled 
Emissions 

vec 
Emissions 

(IDvl 
1.44E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.78E-01 
5.3SE-02 
O.OOE+OO 
O.OOE+OO 

1.n 
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Medicine Bew Fuel & Power Industrial Gaslficatien & Uquefactien Plant 
MTG Fuel Gas Process Stream 

Stream Name: MTG Fuel Gas 
Service Type: Gas 
Hours of OpersUon: 8760 
This piping Is Included In the LOAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MeOH 
Ethanol 
DtmethYi Ether 
Methvt Acetate 
ProcenDI 
Butanol 

Ii Propane 
Propylene 
Isobutane 
N~ButanB 

Butvlene 
IsoDentane 
C4. C12 Paraflns 
C4·0120Iefins 
C6· 010 Nsphthenes 
C6· 010 AromaUcs 

TOTALS 

Weight % TOO 
WeIght % VOC 
Wetght%HAP 

CAS 
Numbsr 
630-06-0 

1333-74-0 
124-36-9 

n32·16-5 
74-82·6 

7440·37·1 
7727·37·9 
7783·06-4 
463-58-1 
7664-41·7 
7782-44-7 
7446-09-5 
n82·50-5 
7647-Dl-D 

S 
79-20·9 
71·23-ll 
71·36·3 
87-64-1 
711-93-3 
74-84-0 
74-85-1 
74-96-6. 
115-07·1 
75-26-5 
106·97-8 

25167-87-3 
7t1-78-4 

65.33% 
33.74% 
0.38% 

N/A 
N/A 
N/A 
N/A 

Fugitive Emissions· SOOMI Factors 
EquIpment SOCMI 
Type EmIssion Factor1 

(kg/hr·source) 
Valves~Gas 0.00597 
Valve.·Llght Liquids 0.00403 
Valves·Heavy Llqutds 0.00023 
Pump Seals-Light Liquids 0.01990 
Pump Seals-Heavy Liquids 0.00862 
Compresssor Seals-Gas 0.22800 
Rallef Valves-Ga.Napor 0.10400 
ConnectolB 0.00183 
Open-ended Lines 0.00170 
Sampling Connecllons 0.01500 
Totals 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
WlthLDARZ 

S7.00% 
64.00% 

S9.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
y 
Y 
y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 
Count 

60 
0 
0 
0 
0 
4 
2 
88 
0 
2 

.,.1 

Molecular 
Walght Weight % Male Mol. 

(Ib/lb-mel) 

ttl I 26.01 34.27% 
2.02 0.01% 
44.01 0.00% 
16.02 0.39% 
16.04 22.67% 1.41E-QZ 
39,95 0.00% O.OOE+!IO O. 
28.01 0.00% O.OOE+OO 0.00% 
34.08 0.00% O.OOE+!IO 0.00% 
60.07 0.00% O.OOE+OO 0.00% 
17.03 0.00% O.OOE+OO 0.00% 
32.00 0.00% O.OOE+OO 0.00% 
64.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% O.OOE+OO 0.00% 
36.46 0.00% O.OOE+OO 0.00% 
32.04 0.00% O.OOE+OO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
74.08 0.00% O.OOE+OO 0.00% 
60.10 0.00% O.OOE+OO 0.00% 
74.12 0.00% O.OOE+OO 0.00% 
58.06 0.00% 

Ii 
0.00% 

72.11 0.00% 0.00% 
30.07 8.92% 6.31% 
28.05 5.69% 5.68% 
44.10 6.95% 1.58E-D3 4.41% 
42.08 0.30% 7.24E-D5 0.20% 
58.12 2.52% 4.34E·04 1.21% 
58.12 0.43% 7.48E-D5 0.21% 
56.11 0.78% 1.39E-D4 0.39% 
72.15 5.20% 7.21E-D4 2.02% 
114.23 7.48% 8.54E-D4 1.83% 
112.21 2.69% 2.39E-D4 0.87% 
112.21 1.31% 1.17E-D4 0.33% 
78.11 0.38% 4.91E-D5 0.14% 

100.00% 3.57E-D2 100.00% 

Contrelled EmIssIons 
TOC VOC Hours of VOC 

Emission Emission Operatten emIssIons 
Rate (kg/hr) Rat. (kg/hr) (tpy) 

0.0304 0.0157 8760 1.52E-Dl 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.5968 0.30n 8760 2.97E+00 
0.1359 0.0702 8760 8.nE-Dl 
0.1052 0.0543 87BO 5.24E-Dl 
0.0000 0.0000 8760 O.OOE+OO 
0.0196 0.0101 8760 9.ne·02 

0.89 0.46 4.42 

1 EPA-453/R-II5-017 Protocol for EqUipment Leak Emission Estimates (Table 2·1). 
Z EPA-453/R.95-017 Prole col fDr Equlpmant Leak Emission EsUmates (Table 5-2). Assumes monthly monitoring with leak definiUon of 10,000 ppmv. 

HAP EmIssIons· SOCMI FactolS Controlled EmIssions Unccntrclled Emlsslens 
HAP HAP 

Individual HAP Heurso! Emissions HAP Emissions HAP Emls.lons Emissions 
HAP Walght% VOC Weight % Oparatlen (tb/hr) (tonlyr) (Ib/hr) (to~ 
COS 0.00% 33.74% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 33.74% S760 O.OOE+OO O.OOE+!IO O.OOE+OO O.OOE+!IO 
HCI 0.00% 33.74% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+!IO 
MaOH 0.00% 33.74% 8760 O.OOE+OO O.OOE+!IO O.OOE+OO O.OOE+!IO 
C6· Cl0 AromaUcs 0.36% 33.74% 8760 1.15E·02 5.03E·02 1.41E-D2 6.18E-D2 
Tolal 0.01 0.05 0.01 0.06 

A 
A 
A 
A 

sBurned Octane 
s.umed Octene 
ssumed CycloD.lane 
8sumed Sanzone: 

Unconlrofled 
EmissIons 

vee 
Emissions 

(Ipy) 
1.17E+!I0 
O.OOE+OO 
O.OOE+!IO 
O.OOE+!IO 
O.OOE+!IO 
2.97E+!I0 
B.nE·Ol 
S.24E·01 
O.OOE+OO 
g.nE-D2 

5.44 

8-46 

DEQ 000877 



.. -..... 

\ ....... ) 

.j 

Medicine Bow Fuel & power Industrial Gasification & UquefaetJon Plant 
Propylene Process Stream 

Stream Name: PropyJene 
Service Type: Gas 
Hours of Opellltlon: 8760 
This piping Is Included In the LDAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MeOH 
Ethanol 
DimethYl Ether 
MethYl Acetate 
Prooanol 
Butanol 
Acetone 
MEK 
Ethane 
Ethvlene 
Propane 
PrQQYlene 
lsobutane 
N-Butane 
Butvlene 
Isopentane 
C4·C12 Parafins 
C4. C12 Olefins 
C6· Cl 0 Naphthenes 
C6· Cl0 Aromatics 

TOTALS 

Woight%TOC 

Welght%VOC 
Weight 0/. HAP 

CAS 
Number 
63Q.08-{) 
1333-74-0 
124-38-9 

7T32·18-5 
74-.92·8 

7440-37·1 
7727·37·9 
7783-08-4 
463-58-1 
7664-41·7 
7782-44-7 
7448-{)lI-5 
7782·5IJ..5 
7547'()1'() 

67·58-1 
64-17·5 
115-1Q..6 
79-2IJ..9 
71-23-8 
71·35-3 
67-64-1 
78-93-3 
74-.94-0 
74-35-1 
74-98-6 
115-07·1 
75-28-5 
106-97-6 

25167-67-3 
78-78-4 

100.00% 
100.00% 
0.00% 

NlA 
NlA 
NlA 
NlA 

Fugitive Emissions - SOCMI Factors 
Equipment SOCMt 
Type Emission Factor1 

(kg/hT-SOurce) 
Valves-Gas 0.00597 
Valves-Light Liquids 0.00403 
Valve .. Heavy Liquids 0.00023 
Pump Seals·Llght Liquids 0.01990 
Pump Seal .. Heavy Uqulds 0.00862 
Compresssor Seals~s 0.22600 
Relief Valves-SasN_por 0.10400 
Connectors 0.00183 
Open-ended Lines 0.00170 
Sam ling COnnecticns 0.01500 
Totals 
1 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
With LDAR' 

87.00% 
84.00% 

69.00% 

Molecular 
Weight Weight % Mole Mole 

HAP (Ibnb·mol) Fraction Percent 
N 28.01 0.00% O.OOE+OO 0.00% 
N 2.02 0.00% O.OOE+OO 0.00% 
N 44.01 0.00% O.OOE+OO 0.00% 
N 18.02 0.00% o.oOE+OO 0.00% 
N 16.04 0.00% O.OOE+OO 0.00% 
N 39.95 0.00% O.OOE+OO 0.00% 
N 26.01 0.00% O.OOE+OO 0.00% 
N 34.08 0.00% O.OOE+OO 0.00% 
Y 60.07 0.00% O.OOE+OO 0.00% 
N 17.03 0.00% O.OOE+OO 0.00% 
N 32.00 0.00% O.OOE+OO 0.00% 
N 54.06 0.00% O.OOE+OO 0.00% 
Y 70.91 0.00% O.OOE+OO 0.00% 
Y 36.46 0.00% O.OOE+OO 0.00% 
Y 32.04 0.00% O.OOE+OO 0.00% 
N 46.07 0.00% O.OOE+OO 0.00% 
N 46.07 0.00% O.OOE+OO 0.00% 
N 74.08 0.00% O.OOE+OO 0.00% 
N 60.10 0.00% O.OOE+OO 0.00% 
N 74.12 0.00% O.OOE+OO 0.00% 
N 58.08 0.00% O.OOE+OO 0.00% 
N 72.11 0.00% O.OOE+OO 0.00% 
N 30.07 0.00% O.OOE+OO 0.00% 
N 28.05 0.00% O.OOE+OO 0.00% 
N 44.10 0.00% O.OOE+OO 0.00% 
N 42.08 100.00% 2.3BE"()2 100.00% 
N 58.12 0.00% O.OOE+OO 0.00% 
N 58.12 0.00% O.OOE+OO 0.00% 
N 58.11 0.00% O.OOE+OO 0.00% 
N 72.15 0.00% O.OOE+OO 0.00% 
N 114.23 0.00% O.OOE+OO 0.00% 
N 112.21 0.00% O.OOE+OO 0.00% 
N 112.21 0.00% O.OOE+OO 0.00% 
Y 78.11 0.00% O.OOE+OO 0.00% 

100.00% 2.38E-02 100*00% 

Controlled Emissions 
TOC VOC Hours of VOC 

Source EmissJon Emission Opera6on Emissions 
Count Rale (kglhr) Rate (kgihr) ltov1 

40 0.0310 0.0310 8760 3.00E"()1 
0 0.0000 0.0000 8760 O.OOE+OO 
0 0.0000 0.0000 8760 O.OOE+OO 
0 0.0000 0.0000 8760 O.OOE+OO 
0 0.0000 0.0000 8760 O.OOE+OO 
8 1.6240 1.8240 8760 1.76E+01 
4 0.4160 0.4160 8760 4.02E+00 
8 0.0146 0.0146 8760 1.41E"()1 
0 0.0000 0.0000 8760 O.OOE+OO 
2 0.0300 0.0300 8760 2.90E"()1 

2.32 2.32 22.35 

EPA-4531R-95-017 Protocol for Equipment Leak EmiSSion Estimates (Table 2·1). 
'EPA-453/R-95-017 Protocol for Equipment Leak Emission EsUmate. (Table 5-2). Assumes monthly monitoring with leak deflnltion of 10.000 ppmv. 

HAP Emissions· SOCMI Factors Controlled Emissions Uncontrolled EmIssions 
HAP HAP 

Individual HAP Hours of Emissions HAP Emissions HAP Emissions Em(sslons 
HAP Weight % VOCWolght% Operation (Iblhr) (tonlyr) (Ib/hr) (tOnlyT) 
COS 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 100.00% 8760 O.OOE+OO O.OOE+oo O.OOE+OO O.OOE+OO 
MeOH 0.00% 100.00% 8760 O.OOE+oO O.OOE+OO O.OOE+OO O.ooE+OO 
C6 ~ C10 Aromatics 0.00% 100.00% 8760 O.OOE+OO O.OOE+oo O.OOE+OO O.OOE+OO 
Total 0.00 0.00 0.00 0.00 

Ass 
Ass 
A-.. 
Ass 

umed Octane 
umed Oclene 
umed Cyclooctane 
umed Benzene 

Uncontrolled 
Emissions 

voe 
El1'Iissions 

(tov) 
2.31E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.005+00 
1.76E+01 
4.02E+00 
1.41E"()1 
O.OOE+OO 
2.90E"()1 

24.36 
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TANKS 4.0 Report 

TANKS 4.0.9d 
Emissions Report - Detail Format 

Tank Indentification and Physical Characteristics 

Identification 
User Identification: 
City: 
State: 
Company: 
Type ofTank: 

Med Bow F&P Gasoline Tank 
Medicine Bow 
Wyoming 
Medicine Bow Fuel & Power LLC 
Internal Floating RoofTank 

Description: Finished gasoline product tank; total 8 identical tanks. 

Tank Dimensions 
Diameter (tt): 150.00 
Volurne (gallons): 
Turnovers: 

6,341,984.00 
5.72 

Self Supp. Roof? (yin): 
No. of Columns: 
Eff. Col. Diam. (tt): 

Paint Characteristics 
Internal Shell Condition: 
Shell Color/Shade: 
Shell Condition 
Roof Color/Shade: 
Roof Condition: 

Rlm-5eal System 
Primary Seal: 
Secondary Seal 

Deck Characteristics 
Deck Fitting Category: 
Deck Type: 
Construction: 
Deck Seam: 
Deck Seam Len. (tt): 

Deck Fitting/Status 

N 

Light Rust 
White/white 
Good 
White/Whlte 
Good 

Vapor-mounted 
None 

Typical 
Bolted 
Panel 
Panel: 5 x 7.5 Ft 

Access Hatch (24-in. Diam.)lUnbolted Cover, Ungasketed 
Automatic Gauge Float WelilUnbolted Cover. Ungasketed 
Column Well (24-in. Diam.)I8uilt-Up Col.-Sliding Cover. Ungask. 
Ladder Well (36-in. Diam.)/Siiding Cover. Ungasketed 
Roof Leg or Hanger Well/Adjustable 
Sample Pipe or Well (24-in. Diam.)/Slit Fabric Seal 1 0% Open 
Stub Drain (1-ln. Diameter)/Siit Fabric Seal 10% Open 

9.0Q 
1.00 

5,831.58 
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Quantity 

1 
1 
9 
1 

58 
1 

180 
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Summary 

Three options were considered to provide 300,000 tons of live coal storage, as 
required by the longwall operation and the companion coal-to-Iiquids plant. 

1. Stacking tubes located in the pit excavated for the underground portal 
(reference drawing no. 6945-L010) 

2. Stacking tubes located on the surface next to the pit (reference drawing no. 
6945-L020) 

3. Covered slot storage (reference drawing no. 6945-L030) 

The first two options differ in the placement of the stacking tubes. In Option 1 the 
storage facility is on the pit floor, with the excavated spoils placed in a large berm 
on the west and north sides of the pit. This configuration is intended to reduce 
storage pile erosion and resulting PM10 emissions, by sheltering the pile from 
prevailing winds: Support for this approach is provided at the end of this 
document. 

Option 1 would reduce PM10 emissions by roughly 25% relative to Option 2. With 
a calculated, incremental PM10 emissions control cost of $6,902 per ton, Option 1 
is proposed as BACT. Option 3 would eliminate PM10 emissions from the storage 
facility, but the additional capital cost would result in an incremental PM10 
emissions control cost of $54,119 per ton relative to Option 1. This option is 
therefore considered infeasible. 

Analysis 

Table 1 presents a top-down comparison between first Options 3 and 1, then 
between Options 1 and 2. Facility designs and capital costs for all three options 
were developed by Roberts & Schaefer. Operating costs were provided by Arch 
Coal Company. A mine life of 20 years was used in the analysis, along with a 
discount rate of 8% per year. Capital and operating costs were converted to 
levelized annual costs to enable direct comparison between options. PM10 
emissions were projected for each option based on emission factors approved by 
the Wyoming Department of Environmental Quality. Incremental emissions 
control costs between any two options were obtained from dividing differential 
levalized costs by differential emissions. 

Tables 2 and 3 show the calculation of PM10 emissions for Options 1 and 2, 
respectively (Option 3 would generate no emissions). The maximum production 
throughput is assumed to be 3.2 million tons per year. Sources of emissions for 
both options include the stacking tubes, dozer activity to groom the storage pile 
and assist the reclaim operations, and wind erosion from the storage pile. The 
reclaim system is designed with passive controls (100% control) to eliminate 
emissions from that source. 
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TABLE 1 
Saddle back Hills Mine Storage System 

BACT Analysis: In-Pit Tube Stacker vs. Covered Slot Storage 

Cost 
Mine Life (Years) 
Discount Rate (annual cost of capital) 
Net Present Value of Annual O&M Cost 
Levelized Annual Cost 
Annual PM-10 Emissions (tpy) 
Differential Emissions Control (tpy) 
Differential Technology Cost per Year 
Incremental Control Cost (per ton PM-10) 

8.0% 
$0 

$7,860,000 
0.0 

20 
8.0% 

$7,363,611 
$4,603,181 

60.2 

BACT Analysis: In-Pit Tube Stacker vs. Surface Tube Stacker 

Cost 
Mine Life (years) 
Discount Rate (annual cost of capital) 
Net Present Value of Annual O&M Cost 
Levelized Annual Cost 
Annual PM-10 Emissions (tpy) 
Differential Emissions Control (tpy) 
Differential Technology Cost per Year 
Incremental Control Cost (per ton PM-10) 

8.0% 
$7,363,611 
$4,603,181 

60.2 

Common assumptions used for Options 1 and 2 are: 

20 
8.0% 

$7,363,611 
$4,478,181 

78.3 

60.2 
$3,256,819 

$54,119 

18.1 
$125,000 

$6,902 

1. All emission sources except wind erosion are identical for both options 
2. Dozer operations on the storage pile average 2,000 hours per year 
3. Stacking tubes are credited with 50% emissions control in comparison to a 

free drop 
4. Maximum storage pile extent is 11 acres 
5. The number of wet days (defined as having 0.01" of precipitation or more) 

per year is 60, taken from five years of meteorological data at the nearby 
Seminoe mine. 
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Emission 
Source 
Dozer Reclaim 

Coal Stacker 

Coal Reclaim 

Coal Stockpile 

TABLE 2 

BACT Option 1 (In~Pit Stacking Tubes) PM-IO Emissions 

Type Description Control Additional Information 
Fugitive Cat Dll Dozer None 

Emission Factor 8.0 LblHr WDEQ 2002 Guidance 
Total Throughput 3,200,000 TonsNr Total Coal Through Storage 
Dozed Throughput 1,500,000 TonsNr Portion to Dead Storage 
Dozer Productivity 750 Tons/Hr Estimate/or 300,000 Ton Pile 
Operating Hrs 2,000 Hrs ProductivitylThroughput 
TSP Emissions 8.00 TonsNr E=(EF x Op Hrs)/2000 
PM-lO Emissions 2.40 TonslYr 30%ofTSP 

Fugitive Coal Dumping to Stockpile Stacking Tubes 
Emission Factor 0.017 LbfTon WDEQ Emission Factor 
% Suspended 0.75 WDEQ Emission Factor 
Control Factor 50.00% Estimated 
Material Dumped 3,200,000 TonsNr Total Coal Through Storage 
TSP Emissions 10.20 TonsNr E=(EFx% sus x MDI2000)x(I-CF) 
PM-lO Emissions 3.06 TonslYr 30%0/TSP 

Fugitive Vibratory & pile Activator Feeder Passive Control 
Emission Factor . 0.017 LbfTon WDEQ Emission Factor 
% Suspended 0.75 WDEQ Emission Factor 
Control Factor 100.00% Estimated 
Material Reclaimed 3,200,000 TonsNr Total Coal Through Storage 
TSP Emissions 0.00 TonsNr E=(EFx% sus x MRl2000)x(I-CF) 
PM-IO Emissions 0.00 TonslYr 30% o/TSP 

Fugitive Wind Erosion on Stockpiles 
Emission Factor 
Pile Size 
Fraction Suspended 
Hours 
Ave. Wind Speed 
Wet Days 
Control Factor 
TSP Emissions 
PM-lO Emissions 

Water 
1.2 Lb/Acre/Hr 

11.0 Acres 
0.75 

8,760 Hours 
5.03 meters/Sec 

60 
0.00% 
182.40 TonsNr 
54.72 TonslYr 

WDEQ Emission Factor 
Calculatedfrom Pile Size 
WDEQ Emission Factor 
Total Annual 
Adjusted/or in-pit 
Seminoe Mine 5-Year Average 

E<=(EF x AWS x 'Yusus x PS x 
((365-WD)/365) x (I-CF))/2000 

TOTAL PM-IO EMISSIONS 60.2 TonslYr 

The difference in emissions between Options 1 and 2 is due entirely to the 
sheltering effect of locating the storage facility .in the pit and shielding it with a 
spoil berm on the windward side. Average wind speed at ground level is 
assumed to be 6.? meters per second, based on monitoring history at the nearby 
Seminoe Mine. The assumption of a 25% reduction in average wind speed under 
Option 1 results in a PM10 emissions reduction of 18.1 tons per year. 
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Emission 
Source 
Dozer Reclaim 

Coal Stacker 

Coal Reclaim 

Coal Stockpile 

TABLE 3 

BACT Option 2 (On-Surface Tube Stacker) PM-I0 Emissions 

Type Description Control Additional Infonnation 
Fugitive Cat Dll Dozer None 

Emission Factor 8.0 LblHr WDEQ 2002 Guidance 
Total Throughput 3,200,000 TonslYr Total Coal Through Storage 
Dozed Throughput 1,500,000 TonslYr Portion to Dead Storage 
Dozer Productivity 750 TonslHr Estlmatejor 300,000 Ton Pile 
Operating Hrs 2,000 Hrs ProductivitylI'hroughput 
TSP Emissions 8.00 TonslYr E=(EF x Op Hrs)/2000 
PM-lO Emissions 2.40 Tons/Yr 30%ofTSP 

Fugijive Coal Dumping fu Stockpile Stacking Tubes 
Emission Factor 0.Dl7 LblTon WDEQ Emission Factor 
% Suspended 0.75 WDEQ Emission Factor 
Control Factor 50.00% Estimated 
Material Bumped 3,200,000 TonslYr Total Coal Through Storage 
TSP Emissions 10.20 TonslYr E=(EFx% sus x MD/2000)x(J-CF) 
PM-lO Emissions 3.06 TonslYr 30%ojTSP 

Fugitive Vibratory & Pile Activator Feeder Passive Control 
Emission Factor 0.017 LblTon WDEQ Emission Factor 
% Suspended 0.75 WDEQ Emission Factor 
Control Factor 100.00% Estimated 
Material Reclaimed 3,200,000 Tons/Yr Total Coal Through Storage 
TSP Emissions 0.00 TonsiYr E=(EFx% sus x MRl2000)x(J-CF) 
PM-lO Emissions 0.00 TonslYr 30% ojTSP 

Fugitive Wind Erosion on Stockpiles . 
Emission Factor 
Pile Size 
Fraction Suspended 
Hours 
Ave. Wind Speed 
Wet Days 
Control Factor 
TSP Emissions 
PM-I0 Emissions 

Water 
1.2 Lb/ AcrelHr 

11.0 Acres 
0.75 

8,760 Hours 
6.70 'meters/Sec 

60 
0.00% 
242.77 TonslYr 

72.83 TonslYr 

WDEQ Emission Factor 
Calculated from Pile Size 
WDEQ Emission Factor 
Total Annual 
Avg wind speed at surface 
Seminoe Mine 5-Year Average 

E=(EF x A WS x 'YoSUS x PS x 
((365-WD)/365) x (J-CF))/2000 

TOTAL PM-lO EMISSIONS 78.3 TonslYr 

The assumed reduction in wind speed is based on anticipated wind shielding 
from the pit walls and surrounding spoil pile, as shown on drawing no. 6945-
L010. The spoil berm would extend in an "L" shape from the southwestern 
comer of the pit to the northeastern end of the pit. The top of the berm would be 
at 7,081 ft. elevation, with the pushed storage pile top at 7,060 ft. elevation. The 
prevailing winds in this area are from the west and the west-southwest, as 
typified by the most recent 3-year summary from the Seminoe Mine (see Figure 
1 below). The combination of berm, highwall and natural terrain would afford 
some shielding against wind originating anywhere between southwest and east
northeast. As implied by Figure 1, this constitutes the majority of the winds in this 
area . 
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Wind Rose 
Seminoe Mine 

w' 

FIGURE 1 

N 

In 2004, Inter-Mountain Laboratories conducted a study of the wind sheltering 
effect in an existing pit at the Bridger Coal Mine. This study was driven by a 
proposal to locate a 240,000-ton storage pile and stacking tube facility near the 
portal of an underground mine, The proposal was subsequently approved. The 
Bridger pit is oriented in an east-west direction, while prevailing winds are from 
the west-southwest. It is approximately 200 ft. from the pit floor to the top of the 
highwall on the north side of the pit. A spoil pile and access ramp border the 
south side of the pit. 

In order to assess the degree of wind shelter provided by the Bridger pit, a wind 
monitor was placed in the pit near the probable storage site. For reference, a 
second wInd monitor was placed at the top of the highwall several hundred feet 
northeast of the proposed storage site. After monitoring ten-minute average wind 
speeds at both these sites from 12/31/2003 to 210612004, the data were 
collected and analyzed. During this period, wind speeds averaged as follows: 

Highwall 10-minute averages -------------------- 10.0 mph 
In-Pit 10-minute averages ------------------------ 5..5 mph 
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Regular met station hourly averages ---------- 9.5 mph 

At the regular met station, three-year wind speeds (1/1/2002 through 
12/31/2004) averaged 10.3 mph. Given this longer time period, the in-pit 
average wind speed was compared to the met station average (rather than the 
highwall average) over the 5-week interval. In making this comparison, a 
statistical analysis revealed less variability in wind speed ratios than wind speed 
differences. For these reasons, the ratio of in-pit average wind speed to met 
station average wind speed over the 5-week monitoring period was applied to 
the three-year average wind speed: 

5.5 * 10.3 = 5.96 miles * 88 * 0.3048 = 2.66 meters (58% of the 3-year surface 
9.5 hour 60 second 
average) 

Since the accepted PM10 emissions factor for wind erosion is directly 
proportional to average wind speed, in-pit storage in the Bridger case would 
control roughly 40% of stockpile erosion emissions. 

Additional research results were consulted to confirm the effect of wind shields. 
The University of Nebraska and U.S. Soil Conservation Service examined the 
influence of windbreaks on average wind speeds (University of Nebraska 
Extension EC 91-1763-B). Tests showed a 30% reduction in wind speed at a 

./ downwind distance of 10 times the height of a solid barrier. 

'" . ./ 

An erosion study conducted by the U.S. Environmental Protection Agency led to 
an assumed 50% reduction in wind speed (and a 75% reduction in emissions 
due to n'onlinear effects). The study utilized a 3-sided enclosure with 50% 
porosity (Sierra Research, 2003, Final BACM Technological And Economic 
Feasibility Analysis, report prepared for the San Joaquin Valley Unified Air 
Pollution Control District, March 21). 

In relation to these other studies, a more conservative 25% reduction in wind 
speed was claimed for the Saddle back in-pit storage option. The Bridger pit is 
roughly twice as deep as the combination of pit and spoil berm at Saddleback 
(although the pit orientation relative to prevailing wind is quite similar). The 
University of Nebraska study oriented the wind barrier perpendicular to the wind 
direction, which would apply only to a portion of the winds at Saddleback. The 
EPA study used a 3-sided enclosure, whereas the Saddleback berm is 
configured more like a 2-sided enclosure. 
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SADDlEBACK HiLLS MINE SURFACE FACILITY 

Preliminary Cost estimates 

The following preliminru:y cost estimates, with an accuracy of ± 20%, are based on three 
active storage options that wete considered: 

I} Option 1 reflects a 300,000 ton active storage pile with stacking tubes and live 
reclaim located in a sheltered area located between the high wall and an earthen 
benn. 

• Option 2 reflects a 300,000 ton active storage pile with stacking tubes and live 
r~c1ait11located in an open area that is un-sheltered from wind erosion . 

., Option 3 reflects 300,000 ton totally enclosed slot storage with 10P% live storage. 

oetion#1 Ol2.tion #2 Oetion #3 
Anclllary Buildings 

$30,746,100 $30,742,800 $30,654,000 
Road and Ditches & Civil 

$8,554,700 $5,096,400 $5,030,400 
Material Handling 

$45,399,200 $46,360,800 $43,701,600 
Enclosed Slot Storage 

$0 $0 $77,814,000 
Total ""'"'. '" 

$84,700,000 $82,200.000 $157,200,000 
+20% 

$101,640,000 $98.640,000 $188,640,000 
M20% 

$67,760,000 $65,760,000 $125,760,000 
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INCREMENTAL NOx REMOVAL COST FOR SCR ' 

NOx Removal Cost to 6 ppm (76% Removal) 

Catalyst Cost 1 650,000 USO 

Catalyst Life 1 3 years 

Power Usage 160 i<YV 
Cost of Power 1 0.07 $/kW-hr 

8760 hr/yr 

7.00 % 

Ammonia 

Vaporizer Power 

Catalyst 

Total 

Costs 1 

202,295 USO/yr 

98,015 USO/yr 

240,890 USO/yr 

541,200 USD/yr Hours per year 

Interest Rate 

Ammonia Usage 1 

Cost of Ammonia 1 

Uncontrolled NOx 

NOx Emissions 

Tons NOx Removed 

46.20 gal/hr 

0.50 USO/gal 

316.08 ton/yr 
75.86 ton/yr 

240.22 ton/yr 

(Based on normal operations, prior to SCR, fuel gas mixture) 

NOx Removal Cost to 4 ppm (84% Removal) 

Catalyst Cost 1 750,000 USO 

Catalyst Life 1 3 years 

Power Usage 173 i<YV 
Cost of Power 1 0.07 $/kW-hr 

Hours per year 8760 hr/yr 
7.00 % ' 

Ammonia 

Vaporizer Power 

Catalyst 

Total 

Costs 1 --, "., 

219,152 USO/yr 

106,183 USD/yr 
277,950 USO/yr 

603,285 USD/yr 

I nterest Rate 
Ammon'ia Usage 1 

Cost of Ammonia 1 

Uncontrolled NOx 

NOx Emissions 

Tons NOx Removed 

50.00 gal/hr 

0.,50 USO/gal 

316.08 ton/yr 
50.57 ton/yr 

265.51 ton/yr 

(Based on normal operations, prior to SCR, fuel gas mixture) 

Incremental Cost to Reduce NOx From 6 ppm to 4 ppm 

Annual Cost for Achieving 4 ppm 

Annual Cost for Achieving 6 ppm 

Incremental Cost 

NOx Removed When Achieving 4 ppm 

NOx Removed When Achieving 6 ppm 

Incremental NOx Removal 

Incremental Cost 

603,285 USO/yr 

541,200 USD/yr 

62,085 USD/yr 

265,51 tons/yr 

240.22 tons/yr 
25.29 tons/yr 

2,455 USC/ton 

1 Information provided by Paul Rood, Process Engineer at SNC Lavalin, on November 16, 2007. 
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Appendix I 

Analysis of Criteria Pollutant Far Field Modeling Sufficiency 

1.1 INTRODUCTION 
Medicine Bow Fuel & Power LLC (MBFP) believes that the far field criteria pollutant 
modeling performed for the June 19,2007 permit application remains sufficient for the 
revised permit application. The following pollutant-specific discussions compare 
modeled emission rates to emissions rates included in this revised application. 

Emissions from the industrial gasification and liquefaction plant (the Plant) have been 
revised due to a number of process and equipment changes. Emission unit changes are 
summarized in Table I-I. The combustion turbines are the largest emitters of nitrogen 
oxides (NOx), carbon monoxide (CO), and sulfur dioxide (S02) during normal operations. 
The turbines are also the largest point source emitters of particulate matter with a 
diameter ofless than 10 microns (PMIO). Combustion turbine stack parameters are not 
expected to change significantly. Consequently, prior far field modeling of turbine 
emissions should be adequate. 

With regard to other emission sources, many units do not change. However, the Sulfur 
Recovery Unit (SRU) incinerator has been removed from the process. Furthermore, 
many process heaters have been deleted while a few new process heaters have been 
added. . 

Table 1-1- Emission Unit Changes _ ... _--
Equipment with no Capacity Changes 

Combustion Turbine· 1 CT-1 66MW 
Combustion Turbine 2 CT-2 66MW 
Combustion Turbine 3 CT-3 66MW 
Black Start Generator 1 J Gen-l 2889 hp 
Black Start Generator i Gen-2 2889 hp 
Black Start Generator 3! Gen-3 2889 hp 
Firewater Pump Engine! FW-Pump 575hp 
CO2 Vent Stack! C02 VS N/A 

High Pressure Flare FL-l 0.2 MMBtu/hr (for pilot) 

Added Equipment 

Auxiliary Boiler2 AB 66.0 MMBtu/hr 
Catalyst Regenerator!' 3 B-1 21.5 MMBtulhr 
Reactivation Heater! B-2 12.5 MMBtu/hr 
HGT Reactor Charge Heater! 1;3-3 2.2 MMBtu/hr 
Low Pressure Flare FL-2 0.2 MMBtu/hr (for pilot) 
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Table I-I-Emission Unit Changes 

Fractionation Feed Heater H-5401 87MMBtu/hr 
Catalytic Dewaxing Charge Unit H-5301 3.9 MMBtulhr 
Unicracker Feed Heater H-5201 16.3 MMBtuIhr 
Unicracker Intermediate Heater H-5202 44.2 MMBtulhr 
Unionfiner Feed Heater H-5101 5.1 MMBtu/hr 
Unionfiner Intermediate Heater H-5102 6.4 MMBtulhr 
Sulfur Recovery Unit Incinerator H-3102 11.2 MMBtulhr 

Gasifier Preheater 11.4 GP-l 21MMBtu/hr 
Gasifier Preheater 21.4 GP-2 21MMBtulhr 
Gasifier Preheater 31. 4 GP-3 21MMBtu/hr 
Gasifier Preheater 41•4 GP-4 21MMBtulhr 
Gasifier Preheater 51. 4 GP-5 21 MMBtulhr 

1. This equipment operates less than 8,760 hr/yr. However, in some cases, potential emissions are 
calculated based on 8,760 hr/yr in order to simplifY compliance. 
2. The auxiliary boiler usually operates on standby at 25% load to prevent freeze ups if there is a Plant 
shutdown. The equivalent continuous heat input rate would be approximately 21 lvIMBtulhr. 
3. The catalyst regenerator operates only during catalyst regeneration; the average equivalent conti~uous 
rate will be approximately 9 MMBtu/hr. 
4. Gasifier preheater heat input capacity was increased from 15 MMBtu/hr to 21 MMBtu/hr for each 

Table I-2 suminarizes proposed maximum emission rates within this revised application 
and compares them to modeled emission rates. Emission rates are given in terms of 
grams per second (g/sec) for easy comparison to modeled rates. Emission rates do not 
include the following malfunctions: emergency venting to the High Pressure or Low 
Pressure Flares and C02 venting during the first plant startup and as a result of 
malfunctions thereafter. 

Table 1-2 - Revised Emissions Compared to CALPUFF Modeled Emissions 

NOx 251.63 I 7.24 7.28 -0.04 

S02 32.65 1 0.94 0.81 0.13 

PMlPMIO 194.93 2 5.61 8.96 -3.35 

1. Does not include emergency venting to the High Pressure Flare or startup, shutdown, or 
malfunction (SSM) venting to the Low Pressure Flare. 
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1.2 FAR FIELD MODELING 
Far field modeling was performed in 2006 using CALPUFF to predict air quality impacts 
relating to visibility and nitrogen and sulfur deposition. The modeled pollutants that 
contribute to these air quality impacts are NOx, S02, and PM lO• Plant-wide gram per 
second emissions of NO x, and PMJO decreased. However, S02 emissions increased 
slightly. 

1.2.1 NOx Modeling 

As shown in Table 1-2, maximum Plant-wide NOx emission rates are approximately 
0.04 g/sec less than the emission rates used for CALPUFF modeling. The largest NOx 

emitters at the Plant continue to be the three combustion turbines. These turbines account 
for more than 90 percent of total annual emissions during normal operations. 

Since there is a decrease in emissions and equipment changes will occur in largely t4e 
same areas as the modeled emission sources, :MBFP believes that no additional NOx 

modeling is necessary. 

1.2.2 S02Modeling 

Removal ofthe Sulfur Recovery Unit (SRU) incinerator deleted the largest single source 
of normal operation S02 emissions from the original process. However, this reduction in 
S02 emissions has been largely offset by increases in S02 emissions from the three 
combustion turbines. The combustion turbine emission increases derive in part from 
firing more natural gas, which has a. greater sulfur concentration than the syngas that was 
originally expected to be fired in {he turbines. In addition, the S02 emission factor for 
natural gas firing that was used in the emission calculations submitted with the original 
June 19,2007 permit application was too low. 

As shown in Table 1-2, modeled Plant S02 emissions are slightly less than revised 
emission estimates, with modeled emissions of 0.81 g/sec, compared to revised emissions 
of 0.94 g/sec. Based on previous CALPUFF modeling, S02 emissions result in low 
deposition and are a minor component ofvisibility impacts. 

1.2.3 PM/PM10 Modeling 

While coal storage PMJO emissions have not changed (because coal usage has not 
changed), PMJO emissions from combustion sources have decreased substantially. 
Removal of the SRU incinerator accounts for a large share ofthe PMJO emission 
decrease. The modeled emission rate for Plant point sources was 8.96 g/sec compared to 
revised' estimated emissions of 5.61 g/sec (including Plant point and area source 
emissions from coal storage). 
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Responses to WDEQ July 17, 2007 Far Field Modeling Comments 

1. CALMET Files on DVD 

Comment. An examination of the terrain and landuse output files shows that both include blocks 
of missing data (see figure below showing terrain for the modeling domain). The applicant 
should obtain complete data for the domain, revise the MAKEGO portion of the CALMET 
processing and submit the revised input/output files to the Division. [graphic has been deleted] 

Response. The files are included within the MAKEGEO file folder. 

2. Section 7: Far-Field Air Quality Impact Analysis 

Comment. The letter from the Division dated March 5, 2007 provided comments on the 
CALPUFF protocol, including item·B.6 which requested an analysis of the final CALMET wind 
field: ''At a minimum, the analysis should include an examination of the windflowsfor selected 
times and vertical layers. The flows produced by CALMET should be compared to observed 
flows as seen in archived weather maps and/or compared to expected flows (e.g., downslope 
winds during stable conditions at night). Other parameters such as precipitation can also be 
compared to observed conditions. /I No analysis was provided with the application . 

Response. After running CALMET, the resulting data fields were analyzed using the PRTMET 
utility to illustrate the assimilated wind and temperature fields within the domain for quality 
assurance purposes. PRTMET enables the user to extract meteorological data fields such as wind 
speed and direction, temperature, and mixing height on an hourly "snapshot" or average basis. 

Part of the quality assurance process determined whether wind patterns were influenced by 
terrain; this is a good indication of whether meteorological data is properly located relative to the 
terrain. Figure 1 shows area contours, with pink shaded areas representing high terrain. 
PRTMET quality assurance graphics are included in Figures 2 through 9 for an approximate 
10 km grid to demonstrate that the selection of CALMET control options resulted in a reasonable 
simulation of the meteorology within the domain. Particularly good instances of terrain 
influenced flow can be seen in Figure 2 (March 19, 2003 - hour 3) at the following locations: 

East -220, North -200 
East -220, North -20 
East 150, North 150 
East 75, North ° 
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Another good example of terrain influenced flow can be seen in Figure 6 (June 19, 2003-
hour 3) at the following locations: 

East -275, North 75 
East 50, North -125 
East 75, North 0 
East -275, North -25 

The time for one ofthe hourly wind field vector snapshots was chosen based on the worst 
visibility impairment day from CALPUFF modeling. The largest extinction change occurred at 
the Savage Run sensitive Class n area on March 19, 2003. Meteorological conditions on 
March 19, 2003 were unusual due to a major winter storm. Appendix N includes "Mesoscale 
Model Simulations in Quasi-Forecast Mode of the Great Western Storm of 16-20 March 2003." 
This document summarizes meteorological conditions during that time. The document is also 
available on the CD-ROM as "Meso_ModetGreat_Storm_2004.pdf." 

Since March 19th conditions represent winds flowing toward Class I areas in Colorado, the other 
snapshot was chosen based on the. worst visibility impairment day for Class I areas in Wyoming 
such as the Bridger Wilderness area and the Fitzpatrick Wilderness area. The largest extinction 
change in both Class I areas in Wyoming occurred on June 19, 2003. 

These snapshot days also represent one day for summer (June 19, 2003) and one day for winter 
(March 19,2003). Two hours on each day were plotted: 0300 Mountain Standard Time (MST) 
and 1500 MST. Furthermore, for each time period, a surface wind field, corresponding to 
Levell, and an upper air wind field, corresponding to Level 8, was plotted. Plots developed in 
this study are shown in Table 1. These wind fields appeared to accurately capture terrain, slope, 
and seasonal effects expected within the modeling domain, and demonstrated generally smooth 
translations and continuous Mesoscale flow. These characteristics validated the spatial behavior 
of the meteorological data set throughout the modeling domain. 

Table 1 - List of Wind Vector Plots 
Date March 19, 2003 June 19, 2003 
Hour 3,15 3,15 
Vertical layer 1,8 1,8 

Windroses from the CALMET model output and the surface observation station data sets 
indicated general agreement in wind directions, frequencies, and speeds. Windroses for March 
2003 from several surface observation stations such as Aspen, Laramie General Brees Field 
(Laramie), Craig-Moffat stations were plotted and are shown in Figures 11 through 13. The 
locations of the selected stations are shown in the Figure 10. The list ofwindroses developed in 
this study is included in Table 2. Windrose plots from surface observation stations and the 
CALMET -predicted output are shown in Figures 11 through 13 and indicate good agreement 
between surface observations and CALMET predicted output. 
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Table 2 - List ofWindroses (March I-March 31, 2003) 
Station Data Period (Total Count) Location of the Station 
Name March 1 - March 31, 2003 

Observation CALMET- Observation CALMET-
Predicted (Latitude, Predicted 

Longitude) (Grid Cell) 
Aspen 672 hours 743 hours 39.217N, 93, 12 

106.867W 
Laramie 715 hours 743 hours 41.313N, 118,71 

105. 674W 
Craig-Moffat 684 hours 743 hours 40.5N, 79,48 

107.533W 

\ 
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Figure 2 - Surface Air Windfield March 19, 2003, Hour 3, Layer 1 
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Figure 4 - Upper Air Windfield March 19,2003, Hour 3, Layer 8 
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Figure 6· Surface Air Windfield June 19, 2003, Hour 3, Layer 1 
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Figure 7 • Surface Air Windfield June 19, 2003, Hour 15, Layer 1 
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Figure 8 - Upper Air Windfield June 19, 2003, Hour 3, Layer 8 
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Figure 9 - Upper Air Windfield June 19, 2003, Hour 15, Layer 8 
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Figure 10- Location of Selected Surface Observation Stations 
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Figure 11 • Aspen field Windroses (March, 2003) 
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Figure 12· Laramie field Windroses (March, 2003) 
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Figure 13 - Laramie field Windroses (March, 2003) 

Craig-Moffat Field Observation Station Windrose-684 hours 
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