SECTIONFOUR Best Available Control Technology

414 MINE LONG-TERM COAL STORAGE

The Mine will have two coal storage areas. The first is a 300,000-ton dead storage (emergency
stockpile) and the second is a-300,000 ton active storage area. The emergency stockpile will be
compacted and sealed to prevent wind erosion and spontaneous combustion. Since there will be
no particulate emissions assocxated with this stockpﬂe once it is constructed, it has not been

included in this analysis.
Three scenarios were evaluated for the active coal storage: There are:

1. Stacking tubes Jocated on the surface
2. Stacking tubes located in the pit excavated

3. Covered slot storage

The BACT analysis for the active storage for performed by IML Air Science (Shendan, WY).
The complete analysis is in Appendix F.

Identify Particulate Emission Control Technologies

The first two scenarios differ in the placement of the stacking tubes. Scenario 2 places the
stacking tube on the pit floor on the previously mined surface coal, 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 PM;g emlssmns by sheltering the pile from prevailing

winds.
" The third scenario would be to construct a covered storage area (slot storage or coal barn).

Evaluate Technical Feasibility

The control strategies described above as Scenarios 2 and 3 have been implemented in Wyoming
and in other parts of the country. Therefore, both are considered technically feasible.

Rank Control Technologies

The covered storage (Scenario 3) would result is zero particulate emissions (100% control
effectiveness). The sheltered stacking tubes have an gstimated 23% control effectiveness on the
particulate emissions resulting in annual emissions of 60 tpy (Scenario 1 was est]mated to be
approximately 78 tpy).

An economic analysis was conducted on the incremental control cost between Scenarios 2 and 3.
The incremental control cost between the two scenarios is $6,902 per ton removed.

Evaluate Control Technologies

Although the covered storage has a greater control effectiveness, the economic analysis shows
the cost for the scenario is not financially viable.

4-32
URS Rev. 5/29/08 )
DEQ 000592



SECTIONFOUR Best Availabie Control Techiology

4.12 FIREWATER PUMP CONTROL TECHNOLOGY REVIEW (BACKUP
OPERATIONS ONLY)

The Firewater Pump is used to support emergency operations at the proposed facility. Potential
emissions from the Firewater Pump are controlled by restricting the hours of operation, using
good combustion practices, and using ultra-low-sulfur-fuel. Operation of the emergency
Firewater Pump will be limited to emergency operating scenarios or required testing by the
manufacturer. The Firewater Pump will operate no more than 500 hours per year. The design
will incorporate manufacturer specifications that maximize the combustion efficiency and
minimize potential emissions. Based on the limited operating time and resultant emissions,
further controls are not warranted. This diesel-fired pump will also be subject to and will
comply with the NSPS for Stationary Compression Ignition Combustion Engines (Subpart IIII),
as applicable. Assuming a displacement of <30 liters per cylinder, if model year is 2009 or after

NSPS IITI would apply.
Additionally, ultra-low-sulfur diesel fuel containing less than or equal to 15 ppm sulfur will be

used. Good combustion practices, restricted annual operations, and ultra-low-sulfur fuel are
proposed as BACT. Table 4.6 shows the proposed BACT emission rates for the emergency

Firewater Pump.

Table 4.6 — Emergency Firewater Pump BACT Analysis Sumimary

NO, Limit: 1.51 tpy
SO, Restricted Operation (<500 hr/yr) SO, Limit: <0.01 tpy
CO - Low Sulfur Fuel CO Limit: 0.09 tpy
vOC Good Combustion Practices o VOC Limit: 0.34 tpy
PM Particulate Limit: 0.02 tpy (PM,¢-filterable)

4,13 MERCURY EMISSION REDUCTION

Syngas exiting the gasifiers contains some mercury. This mercury must be removed before the
syngas enters the Methanol Synthesis Unit. Two mercury guard beds will be operated at the
Plant and are expected to achieve 99.98% removal of mercury. The cost of the planned mercury
removal system is estimated to be $235,164 per ton of mercury removed, as shown in

Appendix G.

MBFP requests a mercury emission rate of 0.02 pg/Nm3 , which results in total facility mercury
emissions of no more than 1.3x10™* tpy (0.26 Ib/yr). At an electrical generation rate of 66 MW
per turbine (design), this results in emissions of 1.5%x1077 Io/MWh per turbine, which is
significantly less than NSPS requirements in 40 CFR. Part 60, Subpart Da mandating a mercury
emission limit of 20x107° Io/MWh for affected facilities.

4-31
URS Rev. 5/25/08

DEQ 000593



Bete Ny RN

SECTIONFOUR Best Rvailahle Control Technology

the tail gas incinerator. The poilutant of concern for SRUs is SO, although emissions of other
criteria pollutants may result from the combustion process.

Identify SO; Emission Control Technologies

Potential control technologies for the SRU tail gas stream during times of normal operation
include the following:

1. LP Flare
2. Thermal Oxidizer (Tail Gas Incinerator)
3. Re-routing Tail Gas to Process

Evaluate Technical Feasibility

The LP Flare is proposed as a low-pressure flare for the facility and will intermittently receive
vent streams from various processes throughout the facility, in addition to any vents from the
SRU. Control efficiency for the flare is estimated at 98%.

As mentioned earlier, a tail gas incinerator is a typical control device for SRUs and would be
dedicated to the SRU tail gas, with a supplemental fuel gas or natural gas. Control efficiency is
estimated between 98-99%.

Re-routing the tail gas back to the process Would involve routing the tail gas to a point upstream
of the H,S absorption tower in the SELEXOL® acid gas removal process and would allow the
stream to be reprocessed rather than being combusted and destroyed. This option results in no
emissions during normal operation since nothing is emitted to the atmosphere, and therefore it
has 100% control efﬁ01ency

For the proposed Plant all three poss1b1e control options are technically feasible during times of
normal operation. However, during times of startup, shutdown, or malfunction (SSM), neither
the thermal oxidizer nor re-routing the tail gas stream are considered technically feasible options,

- due to the variability of gas stream flowrate and composition during these times. The LP Flare is
the only technically feasible option for SSM conditions.

Select Best Available Control Technology

Of the three technically feasible control options, re-routing the tail gas back into the process at an
upstream point provides 100% control, and is therefore ranked higher than the LP Flare or tail
gas incinerator options. BACT is chosen to be re-routing the tail gas stream during times of
normal operation, with the LP Flare employed only as needed during times of SSM operations.

49 CARBON DIOXIDE VENT STACK (STARTUP OPERATIONS ONLY)

During initial startup operations and subsequent warm start operations, off-specification CO, will
be vented to the atmosphere. This exhaust will contain some small amount 0f CO and VOC
(primarily COS). Elements have been incorporated in the design and operating procedures to
minimize the frequency and duration of venting this gas stream to the atmosphere. The facility is
being designed so that this venting will not occur during load transitions during normal
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4.7 PROCESS FUGITIVE EMISSIONS CONTROL TECHNOLOGY REVIEW

Fugitive VOC, HAP, and hydrogen sulfide (HzS) emissions will be generated from potential
leaking process equipment, primarily downstream of the coal preparation and gasification
portions of the facility (SELEXOL acid gas removal, CO» recovery, sulfur recovery, methanol
synthesis, gasoline synthesis, etc.). Additionally, fugitive ammonia emissions will be generated
from potential equipment leaks in the ammonia storage and feed equipment used for the
proposed SCR system (turbine NOy control). Note that the number of piping components in
ammonia service will be very small in comparison to the number of other potential leaking
components at the proposed facility.

VOC and HAP emissions from equipment leaks were estimated using fugitive leak emission
factors from EPA Document No. EPA-453/R~95-017, November 1995 (“Protocol for Equipment
Leak Emission Estimates™). Control efficiencies reflecting a monthly leak detection program
were used in the calculation, assuming a leak definition value of 500 ppmv for valves and
connectors in VOC service and 2,000 ppmv for pumps in VOC service. Total facility estimated
potential VOC emissions from equipment leaks are 60 tons per year, and total facility estimated
potential HAP emissions from equipment leaks are 16 tons per year.

ldentify VOC and HAP Control Technologies

The only available control technology for comprehensively addressing equipment leak fugitive
emissions is a structured Leak Detection and Repair (LDAR) program in which certain piping
components and equipment are routinely inspected for leaks, and components found to be
leaking in excess of stated thresholds are repaired in a timely manner. The effect of a well-
implemented LDAR program is reduced VOC and HAP emission rates due to improved
maintenance and repair, LDAR programs are established as BACT in many recent RBLC
determinations.

Select Best Available Control Technology

A formal, structured LDAR program is proposed as BACT for components in VOC service.
Records will be maintained for all leak inspections and necessary repair work. Additionally,
audio/visual/olfactory (AVO) detection is proposed for equipment potentially leaking hydrogen
sulfide or ammonia. Both chemicals have low odor thresholds, and plant personnel should be
able to easily detect any leaking components under routine plant operations. Leaking equipment
discovered through AVO detection will be repaired in an expeditious manner in order to reduce
emissions and remove potential safety issues.

48 SULFUR RECOVERY UNIT (SRU) CONTROL TECHNOLOGY REVIEW

The Sulfur Recovery Unit (SRU) is designed to process acid gas streams from the SELEXOL®
acid gas removal system and Plant process into an elemental sulfur product. SRU tail gas is
typically directed to atail gas treatment unit designed to remove SO, from the tail gas before the
tail gas is vented to atmosphere. Typical SRU design also incorporates a thermal oxidizer, also
called a tail gas incinerator, to provide efficient destruction of the tail gas stream after it exits the
tail gas treatment unit. In the event of a malfunction with the SRU or tail gas incinerator, or
during times of cold startup, the tail gas stream may be temporarily diverted to a flare in lieu of
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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.

e The Plant process is a chemical synthesis process rather than a refinery process.
o SOCMI factors are recommended for use in all industries, except refineries.

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

¢ The refinery emission factor equation wusage 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 definition of 500 ppm for valves and connectors in VOC service and 2,000
ppm for pumps in VOC service. 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-109, October 2000). This document provides emission
factors for NO, and CO and advises use of 98% destruction efficiency for VOCs / HAPs and
HaS.

The HP and LP Flares will be operated with continuous pilots. Consequently, normal operations
include combustion emissions based on the design heat mput 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 H,S content) vent stream
that could be directed to the LP Flare.
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Table 3.5 — Annual Criteria Pollutant Emissions Resulting from Cold Startup

z T

Ll : A x 5To (%
SOHIGE T iy dr i : 5@ ]

CT-1 Power Generation 7760/ 1000 76.68 46.61 6.64 10.90 43.80
CT-2 Power Generation 7760/1000 | 76.68 46.61 6.64 1090 | 43.80
CT-3 Power Generation 7760/ 1000 | 76.68 46.61 6.64 10.90 43.80
Gen-1 Black-Start Generator 1 0/360 1.15 2.79 1.03 | 0.00 0.00
Gen-2 Black-Start Generator 2 0/360 1.15 2.79 1.03 0.00 0.00
Gen-3 Black-Start Generator 3 0/360 1.15 2.79 1.03 0.00 0.00
AB Steam Generation 8000/ 760 14.17 23.81 1.56 0.17 2.15
B-1 Catalyst Regeneration 8760/0 462 . 7.77 0.51 0.06 0.70
B-2 Reactivation Heater 8000/ 760 2,67 4.49 0.29 0.03 041
B-3 HGT Reactor Charge Heater | 8000/ 760 0.48 0.80 0.05 0.01 0.07
GP-1 Gasifier Preheater 1 0/500 0.26 . 0.43 0.03 | 0.00 0.04
GP-2 Gasifier Preheater 2 0/500 0.26 0.43 0.03 0.00 0.04
GP-3 Gasifier Preheater 3 . 0/500 0.26 0.43 0.03 0.00 0.04
GP-4 Gasifier Preheater 4 0/500 0.26 043 0.03 0.00 0.04
GP-5 Gasifier Preheater 5 - 0/500 0.26 043 0.03 0.00 0.04

Tanks Product Storage 8760 - -—- 102.62 - ---

EL Equipment Leaks 8760 -— —— 59.63 - —
CS - Coal Storage & Processing 8760 -— -— — — 61.08
FW-Pump Firewater Pump Engine 500% 1.51 0.09 0.34 0.00 0.02

CO, VS CO, Vent Stack 8760 314.89 | 0.84
FL-1 HP Flare 8760° 10.28 81.86 3.11 187.70 | 0.00
FL-2 LP Flare 8,760 * 0.15 0.44 0.74 36.01 0.00

Total Emissions 268.64 584,48 | 192.87 | 256.69 | 196.04

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 of time.
Table 3.6 includes four types of malfunctions. Detailed emission calculations for malfunction

events are included in Appendix B.
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Table 3.4 shows annual HAP emissions resulting from normal operations. The largest HAP
emission sources at the Plant are listed in the following table.

Table 3.4 - Annual HAP Emissions Resulting from Normal Operations

) SSIO.
BIlL EmISsior y
Benzene 8.54 v Equipment Leaks
Formaldehyde 0.71 Turbines
Hexane 1.29 Auxiliary Boiler '
Methanol 10.26 ' Equipment Leaks
Toluene 1.81 Turbines
Other HAPs 2.11 N/A
Total Emissions 24.71 ’

1. Note that HAP PTE emissions from the auxiliary boiler are calculated at continuous, full load operation.
However, the boiler will normally operate at only 25% load but within compliance with its emission
commitment (Ib/MMBtu 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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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.

Table 3.3 — Annual Criteria Pollutant Emissions Resujﬁng from
Normal Operations

CT-1 Power Generation 8,760 46.19 6.59 [ .79 43.80
CT-2 Power Generation 8,760 75.86 46.19 6.59 10.79 | 43.80
CT-3 Power Generation | 8,760 75.86 46.19 6.59 10.79 | 43.80
AB Steam Generation' 8,760 14.17 23.81 1.56 0.17 2.15
B-1 Catalyst Regeneration 8,760% | 4.62 7.77 0.51 0.06 | 0.70
B-2 Reactivation Heater 8,760 % 2.67 | 449 0.29 0.03 041
B-3 HGT Reactor Charge Heater 8,760 0.48 0.80 0.05 0.01 0.07
Tanks Product Storage 8,760 - - 102.62 - -
EL . Equipment Leaks 8,760 -— -— 59.63 —— -—
CS Coal Storage & Processing 8,760 — — - -— 1 61.08
FW-Pump Firewater Pump Engine * 500 1.51 009 | 034 0.00 0.02
FL-1 HP Flare 8,760 * 0.49 0.98 297 0.00 -
FL-2 LP Flare 8,760 | 0.12 025 | /074 0.00
Total Emissions 251.63 | 176.75 | 200.18 | 32.65 | 195.84

1. Boiler will normally operate at 25% load, but potential emissions are based on continuous full load operation.

2. The catalyst regeneration heater and reactivation heaters will operate Jess 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 3.2 — Emission Units and Fugitive Sources

Normally Operating Equipment and Fugitive Sources

Combustion Turbine 1 CT-1 66 MW Electrical and steam generation
Comibustion Turbine 2 CT-2 66 MW Electrical and steam generation
Combustion Turbine 3 CT-3 66 MW Electrical and steam generation
Auxiliary Boiler AB 66 MMBtu/hr Steamn generation (normal service is standby
at 25% load to prevent freeze ups if there is
a Plant shutdown)
Catalyst Regenerator* B-1 21.53 MMBtw/hr | Catalyst regeneration (only during catalyst
regeneration; average continuous rate is
approximately 9 MMBtwhr)
Reactivation Heater™ B-2 12.45 MMBtw/hr Reactivation heating
HGT Reactor Charge Heater B-3 2.22 MMBtw/hr Reactor charge heating
HP Flare (pilot only) FL-1 0.82 MMBtwhr 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 & Processing CS N/A Coal conveyance & feedstock storage
SSM Equipment
Gasifier Preheater 1% GP-1 21 MMBtwhr Gasifier refractory preheating
Gasifier Preheater 2* GP-2 21 MMBiwhr Gasifier refractory preheating
Gasifier Preheater 3% GP-3 21 MMBiwhr Gasifier refractory preheating
Gasifier Preheater 4* GP-4 21 MMBtw/hr Gasifier refractory preheating
Gasifier Preheater 5* GP-5 21 MMBtu/hr Gasifier refractory preheating
Black-Start Generator 1% Gen-1 2889 hp Electrical generation
Black-Start Generator 2* Gen-2 2889 hp Electrical generation
Black-Start Generator 3* Gen-3 2889 hp Electrical generation
Firewater Pump Engine* FW-Pump 575hp Supplies emergency firewater
CO, Vent Stack* CO, VS N/A For malfunctions

* These emission units operate less than 8,760 hr/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 hr/yr rather than 8,760 hr/yr.
Note that the Auxiliary Boiler normally operates at only 25 percent load, on a hot standby basis.
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Table 1.2 — Annual HAP Emissions (tpy)

Acetaldehyde 0.38
Acrolein 0.06
Benzene 8.54

Carbonyl Sulfide 0.23

Ethyl Benzene 0.34

Formaldehyde 0.71
Hexane 10.26
Methanol 12.79

Naphthalene 0.01
PAH 0.02
Propylene Oxide 0.28
Toluene 1.81
Xylene 0.77

Other HAPs* 0.01

Total HAPs 24.71

*QOther 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 Bituminous Coal Underground Mining

2. 1311 Crude Petroleum and Natural Gas (productmn 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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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 Quality Permit Application Forms are included in Appendix A.

12 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 i Table 1.1 for normal operations without startup, shutdown, and malfunction (SSM)
events. Estimates of the following pollutants are included: NOy (nitrogen oxides, including
nitrogen dioxide [NO:]), carbon monoxide (CO), volatile organic compounds (VOC), and
particulate matter with a diameter of less than 10 microns (PM;,). Emission calculation methods
are summarized in Section 3 and detailed emission calculations are included in Appendix B.

Table 1.1 — Annual Criteria Pollutant Emissions (tpy)

251.63 176.75 188.49 32.65 195.84

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 normal operations are shown
in Table 1.2. HAPs with emissions greater than 0.01 tpy are included in the table. Because
potential emissions of Methanol exceed 10 tpy (although total HAPs are less than 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. o

12
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11 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 of liquid and gaseous fiels. The Mine will be a 3.25 million ton per year (MMipy)
adjacent underground coal mine known 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) ga51ﬁcatlon technology for the quench
gasification process, UOP LLC’s (UOP) 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
refinery

» 42 TPD of sulfur
o 198 million standard cubic feet per day (MMscfd) of carbon dioxide (COz)

e 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:

s Approximately 253 million British thermal units (MMBtu/hr) of fzel gas

o Approximately 400 to 500 MMBtw/hr of liquefied 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 éxport power to the electrical grid.
Three combustion turbines will be equipped with the best available pollution control
technologies, which inclade low-NOy 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 UOP
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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Appendix J 2/12/08 Superseded Moved and revised near field modeling discussions to Chapter
’ : 6; far field modeling description remains

Appendix N 1/18/08 Added Added tabbed divider

Appendix O 2/13/08 Deleted Delete Appendix O pages (see revised Appendix H)

* During a meeting on January 18, 2008, WDEQ requested emission changes to minimize recordkeeping and
reporting requirements and simplify permit writing. For certain equipment, MBFP agreed to increase operating hours
and base emission calculations on the highest-emitting fuel (natural gas) in order to streamline compliance.
Consequently, potential emissions were increased. Notes reflecting actual equipment operations have been added to
pertinent spreadsheets. WDEQ stated that BACT analyses would not be affected by these simplifying assumptlons
and would instead be based on the actual operations of the equipment.

Page change history - iv

DEQ 000606



6-8

4/23/08

Superseded

g AR o

Added road haul volume sources to Table 6.5 and footnote.

6-9 (6-10) 4/23/08 Superseded Replaced Figure 6.3 with updated version, showing road haut
sources assoclated with the EMM and SBH Mine
6-18t0 6-22 4/23/08 Superseded Updated Tables 6.10, 6.11, and Figures 8-7, 6-8 for revised
3-hr and 24-hr SO2 modeling resuilts
(6-23) 4/23/08 Superseded Updated Tables 6.12, 6.13, and Figures 6-10, 6-11 for revised
6-24 10 6-26 PMs1o modeling results
6-1 10 6-48 2/12/08 Superseded Revised chapter to reflect new AERMOD near field modeling
results and incorporated relevant portions from Appendix J
6-19 fo 6-30 3/3/08 Supefseded Revised near-field modeling criteria pollutant results based on
revised modeling for years 2000 and 2003
6-33 10 6-36 3/3/08 Superseded Revised near-field modeling HAP results based on revised

71 (7-2)

1/18/08

Superseded

o BT %

| The proposed project is scheduled to start construction in the
spring of 2008 with the construction being complete by
December 2010.

maodeling for years 2000 and 2003

Removed first and last sentence of first paragraph after Note.
Text removed was:

MBFP is proposing to construct a 13,000 barrel per day (BPD)
Industrial Gasification & Liquefaction Plant near Medicine Bow,
Wyoming.

"—.._..___
Appendix B 5/29/08 Superseded Edits to pages B-1, B-2, and B-3 through B-11 to correct
. mercury emission rates.
Appendix B 4/23/08 Superseded, Replace pages B-1 and B-2 to reflect updated coal storage &
Addition processing emission rates

Replace page B-29 (SBH Mine, coal storage emission
calculations) with renumbered page B-29(1) and additional.
pages. for coal mining emission calculations {pages B-29(2)
through B-29(16) ).
Page B-30 reprinted, due to pagination detail.

Appendix B 2/12/08 Superseded Emission revisions requested by WDEQ * and page «
numbering changes

Appendix F 1/4/08 Superseded Updated coal storage BACT analysis

Appendix H 1/18/08 Addition Added Incremental NO, Removal Cost as Appendix H

Appendix | 2/12/08 Superseded Revised to discuss far field modeling only (since near field

modeling has been re-run)

Page change history - iii
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4-31 (4-32)

5/29/03

Superseded

Correcnon to mercury emission rate, to reflect flow through two
mercury guard beds instead of one.

4-27 (4-28)

. 5/12/08

Superseded

Revised equipment leak definitions in Section 4.7 from 10,000
ppmv to 500 ppmv for valves and connectors and 2,000 ppmv
for pumps following revised equipment leak emission
calculations. Also corrected the VOC and HAP emission rates
from equipment leaks in this section.

4-29 (4-30)

4/23/08

Superseded

Clarification to first paragraph under Section 4.10, to sate that
the expected operating hours for the gasifier preheaters will be
500 hours per year, per preheater. Previously, this sentence
stated the maximum would be 500 hours per year, per
preheater, because PTE emission rates are based on this
value. However, 500 hours per year per preheater is only an
estimate of annual operating hours for the gasifier preheaters. ,

1/18/08

Superseded

Revised $/ton NOx removed based on revised emissions.
(Last two sentences of 1St paragraph)

§-310 5-10

General Note for Section 6, regarding equipment

leak emission rates

Added dlscussxons of

s --New 40 CFR Part 60, Subpart JJJJ regulatlons

s -—-Wyoming Chapter 8, Section 5 permitting reqwrements
Revised discussion of Subpart DDDDD NESHAP

Revisions were made in other sections of the application on
5/12/08 to reflect changes to equipment leak VOC and HAP
emission rate calculations. However, these changes were not
made in Section 6 because the HAP Modeling, discussed in
Section 6.7, was not revised by the permittee. Rather, the
WDEQ performed the revised HAP modeling and risk
assessment using the revised equipment leak emission rates.
Discussion of the revised modeling should be in the WDEQ
technical analysis.

6-7 (6-8) - 4/30/08 Superseded Revised Table 6.4 to remove Source ID ‘CoalStor,” and to
provide darifying footnotes based on conversations with JNall
(4-30-08).
6-3 4/23/08 Superseded Revised Table 6.1 for modeled PMyp emission rates
6-4 4/23/08 Superseded Revised Table 6.2 for LP Flare model parameters and added
: table footnote.
6-510 6-6 4/23/08 Superseded Carry-over text from page 6-3, due to edits on that page.
Added footnote at bottom of Table 6.2.
Deleted reference to year 2010 in Section 6.2.2.1, third
paragraph.
6-7 4/23/08 Superseded Revised Table 6.4 for coal mine area source modeling

parameters and emission rates and added footnotes

Page change history - 11
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Page Change History % ECEIVED

MBFP PSD Permit Application Dated December 31, 2007 ..

JUN' 2008

AR QUALTy
\S,  DISIoN

i

Acronyms

Updated Table of Contents,

4/23/08 Superseded
(1-H1-2 5/12/08 Superseded Revised VOC total following revision to equipment leak
emission calculation. Also noted Methanol emissions greater
than major HAP threshold, rather than total facility HAPs as
trigger for NESHAP applicability.
1-7 (1-8) 5/12/08 Superseded Revised HAP emissions following revision to equipment leak
emission calculation.
1-1 4/23/08 Superseded Revised Saddleback Hills Mine coal production rate from 3.2
MMtpy 1o 3.25 MMtpy
1-2 4/23/08 Superseded Updaied emissions in Table 1.1 for PM10
(1-131-2 2/12/08 Superseded Updated emissicns in Table 1.1
1-7 (1-8) 2/12/08 Superseded Updated emissions in Table 1.2

i

Superseded

Added sentence in Section 2.1, 2" paragraph, to explain

(3-3)3-4 to

5/12/08

2-11t02-2; 4/23/08
2.5 (2-6) conveyors C6-C10 will be ¥%-covered, rather than fully
enclosed. Resulting text carryover to page 2-5. (Note, Figures
2.1 and 2.2 are pages 2-3 and 2-4, with no changes.)
2-9(2-10) 2/12/08 Superseded Added sentence (bottom of page) about heating CO2 vent

Superseded

stream

S
Revised VOC emissions in Tables 3.3 and 3.5 to reflect
updated eguipment leak values and total facility VOC emission
rates and HAP emissions in Table 3.4 following revision to
equipmenit leak calculations.

3-9(3-10)

5M12/08

Superseded

Revised equipment leak definitions in Section 3.2.6.3 from
10,000 ppmv to 500 ppmv for valves and connectors and
2,000 ppmy for pumps following revised equipment feak
emission calculations.

3110 3.4;
(3-5) 3-6

4/23/08

Superseded

Revised SBH Mine Section 3.1 to dlarify that some conveyors
will be % covered, rather than fully enclosed; Revised Tables
3.1 through 3.5 by adding revised SBH Mine development
and ongoing East Portal coal storage & conveylng emission
rates.

3-3t0 3-10

2/12/08

Superseded

Page change history - i

Revised emissions and emission-related descriptions to
address operating hour and fue) simplifications requested by
WDEQ*
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Chad Schlichtemeier
June 4, 2008
Page 2

rate is not expressed in scientific notation, and therefore is listed as 0.00 tons per year on the
emission summary sheets.

Equipment Leak Emission Calculations

During May, the equipment leak emission calculations were revised in order to reflect lower
equipment leak definitions. Previously, equipment leak emission rates were based on a 10,000
ppmv leak definition for all components in VOC service. The emissions were revised by lowering
the leak definitions to 500 ppmv for valves and connectors in VOC service and 2,000 ppmv for
pumps in VOC service. As a result, the overall control efficiency of the proposed Leak Detection
and Repair (LDAR) program proposed as Best Available Control Technology (BACT) for this
emission source increased by an average 5.8% over the previous calculations and the annual VOC
emission rate decreased by 11.7 tons per year. The revised emission rates more appropriately
address BACT for equipment leaks and are better aligned with recently promulgated NSPS
standards and recent refinery agreements for LDAR programs. The revised emission calculation
pages were electronically submitted to Mr. Andrew Keyfauver of your staff on May 12, 2008.

This submittal includes a hardcopy of the revised equipment leak calculation pages as well as
various text revisions made throughout the application document reflecting the revised leak
definitions and VOC and HAP emission rates. The text revisions have not been previously
emailed to the WDEQ.

Conclusion
Also included in this package is one (1) CD-ROM containing an electronic version of the
complete, revised permit application. If you need more copies, please let me know.

Please contact me via phone at (303) 740-2684 or email to Katrina_ Winborn@URSCorp.com if
you need additional information or copies of the revised application. Alternatively, you can
contact Susan Bassett at (303) 740-3824 or via email to Susan_Bassett@URSCorp.com.

Sincerely,

i - v,

e B, Whonbono

Katrina Winborn, P.E.

Sr. Air Quality Specialist

cc: Robert Moss, DKRW
Susan Bassett, URS Corp.

Enclosures  Page Change History and Revised Permit Application Pages
CD-ROM
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URS Gorporation
8181 Bast Tults Avenus
Denver, GO 80237

Tel: S03.694.2770
Fax: 303.604.3048
Offices Worldwide
June 4, 2008
Chad Schlichtemeier

Wyoming Department of Environmental Quality
Air Quality Division / NSR Program Manager
Herschler Building '

122 West 25" Street

Cheyenne, WY 82002

Subject: Medicine Bow Fuel & Power LLC
Proposed Integrated Gasification and Liquefaction Plant
(PSD Air Quality Permit Application AP-5873)
Updated Pages to Air Quality Permit Application (AP-5873)

Dear Mr. Schlichtemeier:

Please find enclosed eight (8) copies of revision pages for the Medicine Bow Fuel & Power PSD
Air Quality Permit Application. Please replace the pages included in your copies of the December
- 31, 2007 revised permit application with these pages. A summary sheet detailing all the changes
on a page-by-page basis is included as the first sheet in each set, so that you can easily find the
revised pages and note all specific edits that were made with this revision and all revisions since
the December 31, 2007 submittal.

These revision pages reflect changes to the mercury emission rate calculation, made in response to
a question asked by Andrew Keyfauver in an email dated May 29, 2008, and revisions to the
equipment leak calculations submitted via email on May 12, 2008. The revisions are detailed
below.

Mercury Emission Rate Calculation

The turbine and total mercury emission rates calculated in Appendix B spreadsheets were
increased as the result of a correction to the calculation. Previously, mercury emissions were
calculated based on half the total turbine inlet flow as a result of misunderstanding the parameters
specified by the mercury guard bed manufacturer. The corrected mercury emission rate is based
on the total turbine inlet flow. Page 4-31 of the application document was revised accordingly to
reflect the correct emission rate. Please note that page 4-31 of the application document states
the total mercury emission rate, while the emission summary sheets in Appendix B detail the
mercury emissions for each emission source at the proposed facility (the three combustion
turbines). Unlike the individual turbine mercury emission rates, the total facility mercury emission

Copy Sent To:__C}H.m»-'-—’l

Date &"—?b'og axsads)
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Madlcine Bow Fuel & Power industrial Gasification & Liquefaction Plant

Emission Summary Sheet
Normal O {8760 hriyr)
Operation Polential Emissions (1py) 1 HAPs Envssions (ipy)
. o B e
&> o f o
g Ry oo . £°
10 8o, Descripion Usage vl NO, €O woc SO  FMa \M o o e««i‘w& SM \,@d‘d M o o o s
(5] Turing and HRSG Vrain 1 General Elecuic, 66 MW B.760 7586 4609 68 10./9 430 | 1.371 127601 203E02 TOZEDO1 2.25€01 1.7IE0) 6O8E03 O.21E-02 4,13c-01 Z0IE-01 3.29E+00
CT-2 Twbine and HRSG Train2  Generai Electiic, 56 MW 8760 | 7586 4619 659 1079 4380 | LO7E03 1.27E-01 203642 102601 2.25E01 4.13E03 698603 921602 4.13E-01 203E0H1 123E400
CF3 Tosbine 2nd HRSG Train3  General Eleclric, 66 MW 8,760 7586 4619 659 1079 4380 | 137E-03 12VE01 203802 102601 225E-01 A13E03 GSOEO3 8.21E02 4.43E.01 203E01 123600
AB Aaniiacy Boler Heater, 66 MMBlutir ! 8.760 141 2381 158 047 215 © 595E04 3.40E-04 213602 5.40E-01 173604 - 964EM £3IE01
8- Cotalyst Regeacralos Hesler  Heater, 21.53 MMBUuhr * 8760 462 717 ast 086 070 1.84E04 LNE04 6.93E03 LSGE0L 564605 JI4E-04 1.74E-01
82 ReactvationHeater Heater, 12 MMBUshr® 8,760 267 449 023 003 Odi 112604 642605 401EG3 952602 326805 1.82E-04 191601
83 HGT Reactor Charga Healer  Heater, 2 MMBtwhr ' 8,750 048 0.80 0.05 o0 007 || - 2.00E-05 1.14E-05 T.4SE04  1L.72E-02 . 5.82E-06 3.24E-05 1.75€-02
Torks Storage Tanks. Product Storage 8,760 o282 527601 379802 495601 230400 SS7E-01 1.80E01 AITE00
EL Equipement Leks Fugitives 8,760 s9.63 . R 7.90£+00 234E-04 . 2.87E+00 1606401
cs Coal Slorage & Processing  Convayance (ot} & Fugifves -8.760 Lo . 6108 |- . . 0.00E+00,
FW-Pump Fitewater Pump’ Englne, 575 HP. 500 003 034 1SZE00 002 |377E05 7.3%604 BSIE05 8.99E-04 1.ME03 BA7E0S 249E-03 394E-04 275604 6.14E-03
FL HP/Emergency Flae?  Flave, 0816 MMBlobe, , . | 8760 . . 098 297 20803 - |, .. e e . e e e e e . 0.00€ 400}
FL-2 LP Flae? Flare, 0.204 MMBITY 8760 025 074 000 | .
Total Emissions 251,83 17675 188.49 32.65 195.84 2.00 a8 0,08 0,00 8.54 G.23 0.00 0.34 a.71 1.29 0.00 10.26 0.01 002 0,28 1.81 077 2411
Notes; -
1 Emisslons from auxiliay boder aad process healers assume aperalion al full design capacity, Gdng nalural gas; howsver, e equipment may nol lways fire at ful load, and i ., vl be fitng a lowar-B ixdura instoad of

280, emissions from the Firewaler Punp sre are based on burning ullradow sulfur diesel {15 ppm).
> Flare emlssions indlude pifot smisslons for 8760 heyr.

and Other Events . . R - C A )
Operation Polontiat Emisdans (lons) T HAPs Emissions (ioy)
S < - e : -
] & @M o &° o
3 LA td o o y,,d’ ®
10 No. Dascdption Usaga thouns! MO, co wvoc SO: FMw \?MM ity w‘"éﬂ M o e‘“’e \\f“@ e “\,@‘6 s C e e Yoras
TozVs TOZ Vent Stack TOZ Verl Sk £ WA 023 ZTE01 TIETT
FLt HP {Emeigeacy Flae Flate, 0,818 MMBheti « 783 6499 01z 15015 i 0.00E+00|
Lz LP Flare Flare, 0.204 MMBlute 8 11SE-02 225604 6IEQ4 1440
GP-1 Gasiication Preheater _Haalar, 21,00 MMBIu 500 [0z 043 003 osE03 nod 1.08E.05 618508 3BEED4 926683 175605 $.69E-03

HNetesz
" The hours shown ara annual estimales, excapt for the Gasification Prahaater which is based on 500 hours par prehealing event for one gasifer,

. Rev. 5/28/08
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Medicine Bow Fuef & Power &t Plant

Emissian Sunmary Shest

Initlal Year ding Cold Startup

This shest Inchdes lota} emissions from a cold startup (second set of emisslans) 2nd from the remainder of the initial year of opesations. The fotal emissions shown al the botiom of this sheet provide the tolal emisslons for the il year (or any year with a cold startp).

Normal Opersations {After Startup)

(ipy) | I Ups 7]
. a8
‘Normet Opérating w,-\“ & 0,,0"‘\
o
Ly Qaseription Usage W, o voc SO ™ e M o oo o e romas
[Be R ARG TIRSG Tran 1 General Elockic, 65 MW M.m 720 W9z 5B 9% T TO0EDT SHEOY 36603 G.19EDI B.1GE07 IGGE-01 1B0CV I0IEH0
cr2 Turbine 30d HRSG Train2  General Electiic, 65 MW 7,760 &1.20 4082 584 958 JZE'DI 1.80E-02 2nee-01 M 3B4ED5 166603, G.A9E03 B.16E-02 J.6GE-01 180E-DI 1.03E100
o1y Tudino and HRSQ Tealn 3 General Electic, 66 MW 7050 6720 4082 584 956 3480 {12IEM LIZED 180E.02 200601 264E-05 AGEE03 619200 B.16E02 IGEE-DL LBOEOD {.05Ee0n|
AB Auxiary Bodar Healer, 65 MMBiutx 8,760 7 281 138 o7 215 203602 540601 1713604 S.64E-04 SIE8
B Catalyst Regeneralor Hoster  Hoaler, 21.53 MMBute * 7 8,780 482 n 081 0.06 078 693EM  166E-01 SE4EDS AUEH 1.74E01
82 Reactivation Heater Heater, 12 MuBlohe! 8760 287 LX) 029 0.03 041 ADIED 96E07 326605 1,82E-04 1.01E9¢
83 HGT Reaclor Charge Healer  Haater. 2 MMBlute ! « . 8760 048 0.80 0.05 aot oa7 | 735E-04 V2602 . SHE0E 3.24€-05 1.79€02
Tacks Storage Tanky Product Storage 8780 10282 495€-01 2396400 5.876-01 150601 4.47E00
EL Equipment Leaks. Fugives 8,750 5063 THYEW0 159E101
s ... 5 ing o) & Fugitivas: 8750 - e <6108 . . - - 4.00E400
FW-Punp _ Firmyealar Pump’ Engine, STSHP : 300 158 - 009 Q34 LS2E03  ap2 | IITELS 233804 EBIEDS 114E-03 BATEQS 249E-0) ANE-D4 27SE-04 &M14CM)
FL 1 HP 1 Emurgancy Flane’.  lare Piot, 0.01G MaDluhe 6760 049 038 207 2108400 0.00E 400
LP Fiscs* Flarn Pot, 0.204 MMBluhy 8730 012 035 o7 000
Total. Emb!lnm (Partizd Year of Normal Qperations) 22565 180,94 186,23 2895 18054 ' ASIEG] INEYT SA1E-02 O.00E400 SS5IEH0 214ED]  5.378-04 JO0SELT €1IE-01 1296400 $.1SE-04 {.01E+0 1.1IE2 $ICE-02 2.47E-01 1.67H+00 7.00E-01 2423
Notes: B
i heatey on at i L 8l oad. casas, willba &r Instrad ot natursl goe. -
and may o may noi operale at sxlmate. B L
Rl M vl cpcrals par ‘Tharefora_ in 2 stackan yoav, tha healtr il operate lees tian 8,760 fws:-A'S p 3 & = . A N
>so, pa 8 Gosel (15 ppm).
“Flacs ezvisslonts incude piok emissions (0 6760 befyr.
Cold Stadup
Potential ] HAPs Emis [
| Startip Operatiog " S ﬂ*"ﬁp”: "J‘\e:“""@# o R
D Na Desciglion Usage Hoasgdw) | MO €O voc SO, P il ,.o“‘“ ¥ o M o o Nﬁ’ \,-« .\V"d oM ‘,M“ @"" onacs
Cr-4 ucbine and T@nt Eleciac, 66 1AW IK 948 L) 0.3% K] 500 | 189604 157602 2.51E03 4TIEQ3 1, [ 04 1.14E- A0E02  251E02 132601
cr2 Turbins and HRSG Train2  General Electic, £6 MW 1000 569 081 133 S5m0 |uesEod 1s/E02 251603 NEx 126602 z)seaz nws-nu SIEMM SoAE0s IMEG? SIEAZ 251607 tSEAL
cFa Torbine 306 HRSG Tnd  Genersl Eleckic, 66 My 1,000 562 081 133 SO0 |ISIEO4 \STEGX 251E03 ATIEDY 126602 279602 0005400 SJ0E04 66{E04 LIEQ2 510202 25IE42 1.52E41
Geat HackStard Generator  Calerplar, 2839 HP 360 273 100 2006403 27TIE04| SEQ 203602 LACEC2 STTEM TAED4 185601 90E0d 143603 84604 23001
Gan2 Black-Start Generator Caterpilar, 2869 HP 360 279 103 ZO06E03 271E-04) 937E04 293EL2 1,B0E-02 BITEO4 TA4E-04 1,856-01 Q90E-4 143803 B4GEDL 233601
Gen-1 Black-Start Generator Catespiiar, 2889 HP 60 279 103 2.06E-03 271E44] ITEQ4 283502 LE0E02 ATTEDA TALE04 1.85E-01 2A0E-D4 143603 B4SEDL 1:9E-01
GP Gasifier Prehoater Healer, 2100 MBI 500 043 003 209603 004 1.08E-05 6.48E08 ABED 9.%E03 175608 363661
GP2 Gasifier Prehaaler Haaler, 21,00 MMBlue . 500 0431 001 3J0JEL3 004 102605 6.16E-06 IMED 9:EW 175605 369647
GPa Gasifer Prenoaler Hoater, 21.00 MMALAY 500 043 003 209503 004 10005 6.165-08 ABEO4 920603 1.756-05 9.59E-01
GP4 Qasilor Prehaater Heater, 21.00 MMBIW 500 043 003 30903 o4 LOBE-05 6,16E.08 366E-M 926603 175605 269603
oPS Gasifiar Prahastar Healer, 21,00 MMBRUD 500 043 003 309603 004 108505 8.18E-06 IBCEDE 926EDI 175605 9.99E43
cozvs £02 Vent Stack €02 Vort Stack %0 348 o 844ED1 BA4E08
| Fl-t HP J Emesgency Flare’ Venting I Flare, 0,818 MMBIuIY 0 978 8088 0§14 18170
FL-2 LP Flaza! Venting b Flacg, 0304 MMBtWI 0 .M 0.19 0.00 35.01
{Tatal Eavissions (Cold Stailup Only, ParUal Year] 4233 423.55  6.64 22574 1840
Tokes: = N T
el; nchude cold startup Up to S0 haiyr of venting Lo tha HP Flare 300 101 20 heye ol venting ta tha L Fi
Polonal Emiasions (Y]
CR M q".p
Rl e ¥ .0’
N, co  voc SO, PMm e“"& W g g e o cﬂ“‘ M‘# ot J’”ﬁ o weﬂ* 9‘"’ Pl Tomis
ITOTAL EMISSIONS FOR COLD STARTUP YEAR 26864 64448 19257 25648 1%6.04 ] OO1 047 0,12 0.00 854 1.08 0.00 1.33 0.00 10.26 001 0.02 182 0.78

Rev. 5/29/08
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant
Turbine Detzil Sheet - Initial Year (Cold Start and Remainder Normal Operations [Base Load])

F;urce ID Number Turbine and HRSG Train 1
Equipment ID
Turbine Usage Power Generation
Turbine Make GE
Turbine Model 7EA
Serial Number TBD
[Instaliation Date TBD
Engine Configuration Turbine
Emission Controls SCR/Oxidation Catelyst
Design Output 66 MW
Site Operating Hours 7760 hriyr
Exhaust Temperature 300 °F
A2F 45°F 85°F
Gas Heating Value 16389.6 Btulb 16389.6 Biu/lb 16399.6 Biuflb
Gas Flow Rate 47,910 Ibhr 44,450 Io/hr 40,240 Ib/hr
Gas Heat Rate 785.7 MMBtu/hr 729.0 MMBtu/hr 659.8 MMBtu/hr
Potentisl Emissions from Fuel Ges Mixture Operation {Normal operstions, Partial yser) .
Pollutant Emission Emission Estimated Hourly Emissions | Max Hourly Estimated Source of
Factor Factor -12°F F—TS%’T Emissions | Annual Emissions | Emission
{pprov, dry) (Ib/MMBtU) {Ib/hr) {Ib/hr) ~{lomr) {Ib/ne) (tpy) Facter
NOx 6 0.0234 . 18.40 17.44 16.12 18.40 67.20 Manf. Data’
CO [ 0.0143 11.20 10.62 8.81 11.20 40.82 Manf. Data’
VOC 1.4 (ppmv, wet) 0.0020 1.59 1.52 1.40 1.59 5.84 Manf. Data’
SO2 0.0034 2.67 248 224 267 9.56 AP-42?
PM10 Total 0.0127 10.00 10.00 10.00 10.00 38.80 Manf. Data’
Mercury 7.86E-07 1.34E-08 1.056-05 0.06E-06 | 9.21E-06 1.05E-05 3.84E-05 Manf. Data®
1,3-Butadiens 4,30E-07 3.38E-04 3.13E-04 2.84E-04 3.38E-04 1.21E-03 AP-422
Acetaldehyde 4,00E-05 3,14E-02 2.92E-02 2.64E-02 3.14E-02 1,12E-01 AP.42%
Acrolein : 8.40E-08 . 5.03E-03 467E-03 | 4.228-03 | 5.03E-08 " 1.80E-02 AP.42?
Benzene 1.20E-05 9.43E-03 8.75E-03 7.92E-03 9.43E-03 3.37E-02 AP-422
Ethylbenzene - 3.20E-05 2.51E-02 2.33E-02 2.11E-02 2.51E-02 9.00E-02 AP-42?
Formaldehyde . 7.10E-05 5.58E-02 5.18E-02 4.69E-02 5.58E-02 2.00E-01 AP42?
Naphthalene 1.30E-08 1.02E-03 9.48E-04 8.58E-04 1.02E-03 3.66E-03 AP-42?
PAH 2.20E-06 1.73E-03 1.60E-03 1.45E-03 1.73E-03 6.19E-03 AP-422
Propylene Oxide 2.90E-05 2.28E-02 2.11E-02 1.91E-02 2.28E-02 * 8.16E-02 AP-422
Toluene 1.30E-04 1.02E-01 9,48E-02 8.88E-02 1.02E-01 3.68E-01 AP-42?
Xylene 6.40E-05 §.03E-02 4.67E-02 4,22E-02 5.03E-02 1.80E-01 AP-42?
Exhaust Composition . Bass Load, Temp. = -12°F Base Load, Temp. = 45°F Base Load, Temp. = 85°F
Weighled Mol
Component Mot Wi, Volume % Weighied Mol Wt. Volume % Wt Volume % Weighted Mol Wt.
Argon 39.94 1.03 0.4 1.03 0.41 1.03 0.41
Nitrogen 28.02 77.34 L2167 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 44.01 332 1.46 323 142 3.7 1.40
Water 18.02 6.23 1.12 6.7 1.21 873 121
100.0 285 100.0 285 999 284
Calculation of dry mass flow rate: Base Load, Temp. = 0°F Base Load, Temp. = 45°F Base Load, Temp. = 80°F
Mass flow of exhaust = 2,036+06 lofhe 1.93E+06 Io/hr 1.78E+06 Ibéhr
Motar flow of exhaust = Mass flow of exhaust / Mol Wi = 71079.6 lo-mol/hr 67738.0 Io-molfhr 62614.9 b-molhr
Molar flow of water= Vol.% Hz0 * Exhaust molar flow = 44283 Ib-molfhe 4545.2 ib-mol/hr 4214.0 Ib-molhr
Molar Flow of 02= Vol.% 02 * Exhaust molar flow = 85864 ib-molthr 8277.6 fb-molihr 77455 b-molfr
Motar flow of Exhaust, dry = Exhaust molar flow ~ H20 molar flow= 66651.4 Ib-molfie 63192.8 b-mol/hr 584009 Ib-molthy
Vol % 02, dry = 02 molar fiow / Exhaust molar flow = 12.9% 13.1% 13.3%
total exhaust flow, acfm 495,773 476,217 440,256

! Criteria poliutant emission factors provided by the manufacturer, but in some cases have been adapted from natural gas combustion. The NOx
emission factor is carrected to 15% O2.

2 EPA AP-42, Volume |, Fifth Edition - April 2000, Table 3.1-3, Emission Factors for Hazardous Alr Pollutants from Natural Gas-Fired Stationary Gas
Turbines. Note: These emiission factors are for nalural gas combustion, which is expected to produce emissions of these pallutants that are very
similar to the emissions produced during fuel gas combustion, so these emission faclors should provide representative emission estimates.

3 Mercury concentration in turbine exhaust gas is based on estimated mercury emission rates, as provided by the.mercury guard bed

manufacturer.

Additional notes:
All gas flow rates and compositions are based on information provided by GE. (Information provided by Paul Rood of SNC Lavalin via emall on

12/17/07.)
Average VOC molecular weight assumed 1o be 46 Ib-mol/ib.
The operating hours include 500 hours for malfunction and warm start-up.

Rev. 5/29/08 B-3

DEQ 000614



Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant
Turbine Detail Sheet - SSM Emissians, Natural Gas Firing (Cold Start-up)

Source ID Numbsr Turbine and HRSG Train 1
Design Cutput 66 MW
Cold Operating Hours 6 hriyr
Normal Operating Hours 994 hriyr
Natura) Gas Heating Value 21515 Bluib
Natural Gas Fiow Rete 36,495 Ib/r
Nalural Gas Heat Rate 785.2 MMBtu/hr
Gas Flow Rale 0.77 MMscihr
Potential Emisslons from Natural Gas Operation (Cold Startup, Partiel year)
Pollutant Emlssion Emission Estimated Emissions Source of
Factor Factor Emission
(IbAMMBLu) {pprmv, dry) {b/hr) {tpy} Factor
NOx (cold) 25 77.56 0.23 Manf, Data'
NOx (normal) 6 18.61 8.25 Mantf. Data®
CO (cold) 10 18.89 0.06 Manf. Data’
CO (normal) 8 11.33 5.83 Manf, Data’
VOC 1.4 (ppmv, wat) 1.62 0.81 Manf. Data’
502 0.0034 2,67 1.33 AP42?
PM10 Total 10.00 5.00 Menf. Data’
Mercury 0.000E+00 0.00E+00 0.00E+00 AP-422
1,3-Butadiene 4.30E-07 3.38E-04 1.69E-04 AP.422
Acetaldehyde 4,00E-05 ' 3.4E-02 1.57E-02 AP-42’_
Acrolein 6.40E-06 5.03E-03 2.51E-03 AP-42?
1.20E-05 9.42E-03 4,71E-03 AP42*
Ethylbenzene 3.20E-05 -2.51E-02 1.26E-02 AP422
Formaldehyde 7.10E-056 5.57E-02 2.78E-02 AP-42?
Naphthalene 1,30E-06 1.02E-03 5.10E-04 AP-42?
PAH 2,20E-06 1.73E-03 8.64E-04 AP-42?
Propylene Oxide 2.90E-05 2.28E-02 1.14E-02 AP42?
Toluene 1.30E-04 1.02E-01 5.10E-02 AP-422
[Xylene 6.40E-05 5.03E-02 2.51E-02 AP-42%
Exhaust Composition Base Load, Temp. = 0°F
Component Mol. Wi, Volume % Waeighted Mo! Wt.-
Argon 39.94 0.9 0.36
Nitrogen 28.02 755 2116
Oxygen 32.00 13.88 4.44
Carbon Dioxide 44.01 3.22 1.42
Waler 18.02 8.5 117
100.0 285
Calculation of dry mass flow rate:
Mass flowof axhausl=  2.06E+06 Ibfhr
Molar flow of exhaust = Mass flow of exhaust / Mol Wt = 72132.9 Ib-molfir
Molar flow of water = Vol.% H,0 * Exhaust molar flow = 4588.8 Ib-matfne
Molar Flow of O2= Vol.% 02 * Exhaust molar flow = 10012.0 Ib-molhr
Molar flow of Exhaus|, dry = Exhaust molar flow - H20 molar flow= 67444.3 Ib-molhr
Vel .% 02, dry = Q2 molar flow / Exhaust molar flow = 14.8%

! Criteria poliutant emission factors provided by the manufacturer. The NOx emission factor is comected to 15% 02. Cold operation emissions assume
that the SCR/ oxidation catalyst is not operating. Nilrogen injection is assumed; however, nitrogen may nol be available until the Air separalion Unit is

operating.

? EPA AP-42, Volume 1, Fifth Edition - April 2000, Table 3.1-3, Emission Faclors for Hazardous Air Pollutants from Natural Gas-Fired Stationary Gas

Turbines. Note, no mercury emission factor Is glven for natural gas combustion and so Is assumed as zero here.

Addllional notes:

Thesa emissions are calculated assuming an amblent temperature of -12°F, which produces the worst case emission estimate.
All natural gas heat rates, fiow rates, and exhaust compositions are based on information provided by GE. (Informatlon provided by Paul Rood of

SNC Lavalin via email on 12/18/07.)
Average VOC molecular welght assumed to be 46 Ib-molib,
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant
Turbine Detail Sheet- Normal Oparations (Base Load)

Source iD Number Turbine and HRSG Train 1

Equipment ID
Turbine Usage Power Generation
Turbine Make
Turbine Model TEA
Serial Number TBD
Installation Date TBD
Engine Configuration Turbine
Emission Controls SCR/Oxdation Catalyst
Design Output 66 MW
Site Operating Hours 8760 hriyr
Exhaust T re 300 °F
“12°F 45°F 85°F
Gas Heating Value 16399.6 Biulb 16399.6 Bty 16399.6 Btu/lb
Gas Flow Rate 47,910 Ib/hr 44,450 ibhr 40,240 lb/hr
Gas Heat Rate 785.7 MMBtu/hr 729.0 MMBtuw/hr 659.9 MMBtu/hr
Polential Emisslons from Fuel! Gas Mixture Opération
Pollutant Emission Emlssion Estimated Hourly Emissions | Max Hourly Estmated Source of
Fagtor Factor - 2°F 45°F 85°F Emissions | Annual Emissions | Emission
(ppmv, dry) {Ib/MMBtu) (ib/e) (Ibhr} {Ib/hr) {Ib/hr) (toy) Factor
NOx 6 0.0234 18.40 17.44 16.12 18.40 75.86 Manf. Data’
[ee} 6 0.0143 11.20 10.62 9.81 11.20 48.19 Manf. Oata’
Yo' 1.4 (ppmv, wet) 0.0020 1.59 1.52 1.40 1.59 6.59 Manf. Data’,
502 0.0034 2.67 248 224 267 10.79 AP-42%
PM10 Total 3 0.0127 10.00 10.00 10.00 10.00 43.80 Manf. Data’
Mercury ' 7.86E-07 1.34E-08 1.05B-05 | 9.98E-06 9.21E-06 1.05E-05 " 4.33E-05 Manf. Data®
1,3-Butadiene 4.30E-07 3.38E-04 3.13E-04 2.84E-04 3.38E-04 1.37E-03 AP42?
Acetaldehyde 4.00E-05 3.14E-02 | 2.92E-02 2,84E-02 3.14E-02 1.278-01 AP-42?
Acrolein 8.40E-06 5.03E-03 { 4.67E-03 { .4.22E-03 5.03-03 |- 203E-02 AP-422
Benzene 1.20E-05 043E-03 | B.75E-03 | 7.926-03 9.438-03 3.816-02 AP-42?
Ethylbenzene . 3.20E-05 251E-02 | 2.33£-02 211802 251802 1.02E-01 AP-42?
Formaldehyde 7.10E-05 5.58E-02 | 5.18E-02 4,696-02 5.58E-02 2.25E-01 AP-422
Naphthalene 1.30E-08 1.026-03 9.48E-04 8.58E-04 1.02E-03 4.13E-03 AP-4Z
PAH 2.20E-06 1.73E-03 1.60E-03 1.456-03 1.73E-03 6.98E-03 AP-42%
Propylene Oxide 2.90E-05 228E-02 | 2.11802 1.91E-02 2.28E-02 9.21E-02 AP-42°
[Toluene . 1.308-04 1.026-01 9.48E-02 8.58E-02 1.02E-01 4.13E-01 AP-42%
Xylene 6.40E-05 5.03E-02 | 4.67E-02 4.22E-02 5.03€-02 2.03E-01 AP-42?
Exhaust Composition Base Load, Temp, = -12°F Base Load, Temp, = 45°F Base Load, Temp, = 85°F
Weighted Mol Weighled Mol
Component Mol. Wt Volume % Wt Volume % Wt Volume % Weighted Mol Wt,
Argon 30.94 1.08 041 1,03 0.41 1.03 041
Nitrogen 28.02 7734 21.67 76.82 21.52 76.61 2147
Oxygen 32.00 12.08 3.87 1222 39 12.37 3.96
Carbon Dioxide 44.01 33z 1.48 323 1.42 347 1.40
Water 18.02 623 112 6.71 121 673 1.21
100.0 285 1000 285 90.9 284
Calculation of dry mass flow rate: Base Load, Temp. = 0°F Base Load, Temp, = 45°F Bass L.oad, Temp. = 80°F
Mass flow of exhaust=  2.03E+08 Ibme 1.93E+06 lomr 1.78E+06 Ibf/hr
Molar fiow of exhaust = Mass flow of exhaust / Mol W= 71079.8 Ie-molr 877380 lb-molhr 62614.8 To-molftr
Molar flow of water = Vol.% Hz0 * Exhaust malar flow = 44283 lo-tnoVhe 45452 o-molfhe 4214.0 le-molthr
Molar Flow of 02= Vol.% 02 ~ Exhaust molar fow = 8586.4 Ib-molhr 82778 Ib-molfhr ‘77485 Ib-molty
Molar flow of Exhaust, dry = Exhaust molar flow - H20 molar fiow= 66651.4°  Ib-molhr 631928 Io-molfr 584002 Ib-molihr
Vol % 02, dry = 02 molar flow / Exhaust molar flow = 12.8% 13.1% 13.3%
" total exhaust flow, acim 490,773 478271 440,256

" Criteria pollutant emission factors provided by the manufacturer, but in some cases have been adapled from natural gas combustion, The NOX
emission factor Is comected to 15% 02,

? EPA AP-42, Volume |, Fifth Ediion - April 2000, Table 3.1-3, Emission Factors for Hazardous Air Pollutants from Natural Gas-Fired Stationary
Gas Turbines. Nete: These emission factors are for natural gas combustion, which is expected to produce esmissions of these pallutents that are
greater than or equal to the emissions produced during fuel gas combustion, so these emission factors should provide worst case emission
estimates.

* Mercury concentration in turbine exhaust gas is based on estimated mercury emission rates, as provided by the mercury guard bed
manufacturer.

Addilional notes:

All gas flow rates and compositions are based on information provided by GE. (Information provided by Paul Rood of SNC Lavalin via email on
12/17/07.)

Average VOC molecular weight assumed to be 46 |b-mol/®,
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Medicine Bow Fuel & Power Industrial Gasification & Liguefaction Plant
Turbine Detall Sheet - Initial Year {Cold Start and Remainder Normal Operations [Base Load])

Source 1D Number Turbine and HRSG Train 2
Equipment ID
Turbine Usage Power Generation
Turbine Make
Turbine Model TEA
Serial Number TBD
Installation Date TBD
Engine Configuration Turbine
Emission Controls SCR/Oxidation Catalyst
Design Output 66 MW
Site Operating Hours 7760 htlyr
Exhaust Temperature 300°F
-12°F 45°F 85°F
Gas Healing Value 16399.6 Blulb 16399.6 BtuAib 16399.6 Btulb
Gas Flow Rale 47,810 Ib/hr 44,450 ibmr 40,240 Ib/r
Gas Heat Rate 785.7 MMBtu/hr 729.0 MMBtu/hr 659.9 MMBtu/hr
Polenlial Emissions from Fuel Gas Mixture Operalion {Normsl operations, Partial year) .
[Follutant issl Estmated Hourly Emissions Max Hourly Estimated Source of
Factor Factor -12°F 46°F 85°F Emisslons | Annual Emissions | Emission
{ppmv, dry} (IbAMMBtu) (Ib/hr) {Iblhr) (Ib/hr) {Ib/hr) (ipy) Factor
INOx 6 0.0234 18.40 1744 ° 16.12 18.40 €7.20 Manf. Data’
CO ’ 6 0.0143 11.20 10.62 9.81 11.20 40,92 Manf. Data’
elod 1.4 (ppmv, wet) 0.0020 1.59 1.52 140 1.59 584 Manf. Data’
S0z 0.0034 257 248 224 267 9.56 AP4Z?
P10 Total 0.0127 10.00 10.00 10.00 10.00 38.80 Manf. Data’
Mercury 7.86E-07 1.34E-08 1.05E-05 | 9.96E-06 9.21E-06 1.05E-05 3,84E-05 Manf. Data®
1,3-Buladiene 4.30E-07 3.38E-04 | 3.13E-4 2.84E-D4 3.38E-04 1.21E-03 AP-42?
Acetaldehyde 4,00E-05 3,14E-02 | 2.92E-02 2.64E.02 3.14E-02 1.12E-01 AP-42?
Acrolein 6.40E-06 5.03E-03 | 4.67E-03 4.22E-03 5,036-03 1.80E-02 AP-42?
Benzene 1.20E-05 9.43E-03 | 8.75E-03 7.82E-03 9.43E-03 3.37E-02 AP-42?
Ethylbenzene 3.20E-05 251E-02 | 2.33E-02 | 2.11E-02 2,51E-02 9,00E-02 AP-42?
Formaldehyde 7.40E-05 5.58E-02 { 5.18E-02 | 4.68E-02 5.586-02 2.00E-01 AP-42?
phthal 1.30E-06 1.028-03 | 9.48E-D4 8,58E-04 1.02E-03 3.66E-03 AP-42°
PAH 2.20E-08 1.73E-03 | 1.60E-03 1.45E-03 1.73E-03 6.16E-03 AP.42?
Propylene Oxide 2.90E-05 228E-02 | 211E-02 1.81E-02 228E-02 | = 8.16E-02 AP-422
Toluene 1.30E-04 1.02E-01 | 9.48E-02 8.58E-02 1.02E-01 3.66E-01 AP-42?
Xylene 6.40E-05 5.03E-02 | 4.67E-02 | 4.22E-02 5.035-02 1.80E-01 AP-422
Exhaust Compostion Base Load, Temp, = -12°F Besc Load, Tomp, = 46°F Bass Load, Temp. = 85°F
Weighted Welghted Mol
Component Mol Wt Volume % Mol Wt. Volume % Wwt. Volume % Waeighted Mol Wi,
Argon 38.04 1.03 041 1.08 o4 1.03 041
Nitrogen 28.02 7734 21.87 78.82 2152 76.61 2147
Oxygen 32.00 12.08 387 12.22 3.01 12.37 3.98
Carbon Dioxide 44.01 3.32 148 3.23 142 3147 1.40
Water 18.02 8,23 112 6.71 121 8.73 121
100.0 285 100.0 288 8.9 284
Calculation of dry mass flow rate; Baso Loed, Temp. = 0°F Bagse Load, Temp. = 45°F Bese Load, Temp, = 80°F
Mass flow of exhaust=  2,03E+00 ibihe 1.83E+06 {bithr 1.70E+08 Ibihr
Molar flow of exhaust = Mass fow of exhaust / Mol Wi = 710708 Ib-molthr 67738.0 lb-mel/hr 62614.0 Ib-molhr
Moler flow of waler = Vol.% H;0 * Exhaust molar flow = 4428.3 to-molhr 4545.2 fo-molhr 4214.0 Ie-molfhe
Molar Flow of 02= VolL% O2 * Exhaust molar flow = 8586.4 Ib-molihir 8277.6 Ib-molthr 7745.5 lo-moVhr
Molar flow of Exhaust, dry = Exhaust molar flow - H20 molar flow= 668514 Tb-molhr 63192.8 Th-molthr 58400.08 fb-malhr
Val.% 02, dry = 02 molar flow / Exhaust molar flow = 12.86% 13.1% 13.3%
total exhaust flow, acfm 400,773 476,277 440,256
¥ Criteria pollutant factors provided by the if er, bul In some cases have been adapted from natural gas combustion, The
NOx emisslon factor Is corrected to 16% 02,
2 EPA AP-42, Volume |, Fiith Edition - April 2000, Table 3.1-3, Emlsslon Faclors for Hazardous Alr Pollutants from Natural Gas-Fired
Stalionary Gas Turbines. Nole: These amission factors are for naturel gas combustion, which Is expected {0 produce emisslons of these
pollutants that are very similar to the emissions produced during fuel gas combustlon, so these emission factors should provide reprasentstive
emission estimates,
“Mercury conceniration in turbine exhaust gds is based on estimated mercury emission rates, as provided by the mercury guard bed
manufacturer.
Additional notes:
All gas flow rates and compositions are based on inic ion provided by GE. provided by Paul Rood of SNC Lavaiin via emall
on 12/17/07.)
Average VOC molecular weight assumed to be 486 lb-mol/ib,
The operating hours include 800 hours for malfunction and warm start-up.
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Medicine Bow Fuei & Power Industrial Gasification & Liquefaction Plant
Turbine Detall Sheet - SSM Emissions, Natural Gas Firing (Cold Start-up)

Source ID Number Turbine and HRSG Train 2
Design Output 66 MW
Cold Operating Hours 8 hriyr
Normal Operating Hours 994 hrfyr
Natural Gas Heating Value 21515 Btu/lb
Natural Gas Flow Rate 36,495 Ib/hr
Natural Gas Heat Rate 785.2 MMBtu/hr
Gas Flow Rate 0.77 MMscfihr
Polential Emissions from Natural Gas Opéralion (Cold Startup, Partial year) .
Pollutant Emisslon Emission Estimated Emissions Source of
Factor Factor Emission
{IbMMB1u) (ppmv, dry) {ib/hr) {tpy) Factor
NOx (cold) 25 7756 0.23 Manf, Data®
NOx (normal) 6 18.61 825 Manf. Data’
CO (cold) 10 18.89 0.06 Manf. Data’
CO (normal) 6 11.33 5.63 Man, Data’
voC 1.4 (ppmv, wet) 1.62 0.81 Marf, Data’
S0z 0.0034 2.67 1,33 Manf. Data’
PM10 Total 10.00 5.00 Manf. Data®
Mercury -~ 0.000E+00 0.00E+00 | 0.00E+Q0 AP-422
1,3-Butadiene 4.30E-07 3.38E-04 1.68E-04 AP-42
Acetaldehyde 4.00E-05 3.14E-02 | 1.57E-02 AP-42?
Acrolein 6.40E-06 5.03E-03 | 2.51E-03 AP-42%
|Benzene 1.20E-05 9.42E-03 | 4.71E-03 AP-42?
Ethylbenzene 3,20E-05 251602 | 1.268-02 | AP-4Z
Formaldehyde 7.10E-05 5.57E.02 | 2.79E-02 AP42?
Naphthalene 1.30E-06 1.02E-03 | 5.10E-04 AP-42¢
PAH ' 2.206-06 1.73E-03 | 8.64E-04 AP-42°
Propylene Oxide 2.90E-05 2.28E-02 | 1.14E-02 AP-427
Toluene 1.30E-04 1.02E-01 5.10E-02 AP-422
Xylene 6.40E-05 5.03E-02 | 2.51E-02 AP-422
Exhaust Composition Base Load, Temp. = 0°F
' Weighted
Component Mol wt, Volume % Mol Wi,
Argon 39,94 0.8 0.36
Nitrogen 28.02 766 21,16
Oxygen 32.00 13.88 444
Carbon Dioxide 44.01 322 142
Water 18.02 6.5 117
100.0 285
Calculation of dry mass flow rate:
Mass flow of exhaust = 2.06E+06 Ioihr
Molar flow of exhaust = Mass flow of exhaust / Mot Wt = 72132.9 lo-mothr
Motar flow of water = Vol.% H;O ~ Exhaust molar flow = 4888.8 lb-maVhr
Molar Flow of O2= Vol.% 02 * Exhaust molar flow = 100120 lb-molhr
Molar flow of Exhaust, dry = Exhaust molar flow - H20 molar flow=  67444.3 Ib-molhr
Voi .% 02, dry = O2 molar flow / Exhaust molar flow = 14.8%
? Criteria poilutant emission factors provided by the mar 7. The NOx

assume that the SCR / oxidation catalyst is not operating. Nitrogen injection is assumed.

2 EPA AP-42, Volume |, Fifih Edition - April 2000, Table 3.1-3, Emission Factors for Hazardous Air Pollulants from Natural Gas-Fired
Stalionary Gas Turbines. Note, no mercury emission factor Is glven for natural gas combustion and so is assumed as zero here,

Additiona notes:

These emissions are calculated assuming 3n amblent tempersture of -12°F, which produces the worst case emission estmate.
All natural gas heat rates, flow rates, and exhaust compositions are based on Inf provided by GE. (Inf

Rood of SNC Lavalin via emait on 12/18/07.}
Average VOC molecular weight assumed to be 46 Ib-mol/b.

factor is comected to 15% O2. Cold operation emissions
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant
Turbine Detail Sheet - Normal Operatlons {Base Load)

Scurce 1D Number Tartine and HRSG Train 2
Equipment ID
Turbine Usage Power Generatton
Turblne Make GE
Turblne Model 7EA
Serial Number TBD
Installation Dats TBD
Engine Configurstion Turbine
Emission Conlrols SCR/OxIdation Catalyst
Design Output 66 MW
Slte Operating Hours 8760 hrlyr
Exhaust Temperature 300 °F .
12°F 45°F 85°F
Gas Heating Value 16399.6 Btu/b 16398.6 Btu/lb 16398.6 Biu/ib
Gas Flow Rate 47,910 Ib/hr 44,450 ib/r 40,240 lbfhr
Gas Heal Rate 785.7 MMBlu/hr 728.0 MMBtu/hr 659.9 MMBtu/hr
Potential Emisslons from Fuel Gas Mixiure Operation
[Poliutant Emlssion Emisslon Eslimated Hourly Emisslons Max Hourly Eslimated Source of
Factor Factor -12°F 45°F 85°F Annual i
{ppmv, dry) {Ib/MMBtu) (lbthr) {Ib/hr) (Ibfnr) {lb/r) {toy) Factor
NOx 8 0.0234 18.40 1744 18.12 18.40 75.86 Manf. Data’
cO 6 0.0143 11.20 10.62 9.81 11.20 46.19 Manf. Data*
VOC 1.4 {ppmv, wet) 0.0020 1.59 152 1.40 1.59 6.69 Manf. Data’'
S02 0.0034 2.67 248 2.24 2.67 10.79 AP-42%
PM10 Total 0.0127 10.00 10.00 10.00 10.00 43,80 Manf. Data’
Mercury 3 7.86E-07 1.34E-08 1.056-05 | 9.96E-06 9.21E-06 1.05E-05 4.33E-05 Manf. Data®
1,3-Butadlene 4.30E-07 3.38E-04 | 3.13E-04 2.84E-04 3.38E-04 1.37E-03 AP-422
Acetaldehyde 4.00E-05 3.14E-02 | 2.82E-02 2.84E-02 3.94E-02 1.27E-01 AP-42%
{Acrolein 6.40E-06 5,03€-08 | 4.67E-03 4,22E-03 5.03E-03 2.03E-02 AP-42?
Benzene 1.20E-05 9.43E-03 | B.75E-03 7.82E-03 9.43E-03 3.81E-02 AP-42?
Ethyibenzene 3.20E-05 2.51E-02 | 2.33E-02 211E-02 2.61E-02 1.02E-01 AP-42?
Formaldehyde 7.10E-05 5.58E-02 | 5.188-02 4.69E-02 5.58E-02 2,25E-01 AP-4Z
Naphthalene 1.30E-06 1,02E-03 | 9.48E-04 8.58E-04 1.02E-03 4,13E-03 AP-42
PAH 2.20E-06 1.73E-03 1.60E-03 1.45E-03 1.73E-03 6.08E-03 AP-42°
Propylene Oxide 2.90E-05 228E-02 | 2.11E-02 1.918-02 2.28E-02 9.21E-02 AP-42?
Toluene . 1.30E-04 1.02E-01 { 9.48E-02 8.58E-02 1.02E-01 4.13E-01 AP-42*
Xylene 6.40E-05 5.03E-02 | 4.67E-02 4.22E-02 5.03E-02 2.03E-01 AP-42
Exhausi Composilion Base Load, Temp, = -12°F Bess Load, Temp. = 45°F Dase Loed, Temp. = 85°F
Woeightad Weighted Mol
Componsnt Mol. WL Volume % Mol Wt. Volume % wt. Volume % Waeighted Mol Wt,
Argon 39.84 1.03 0.41 1.03 041, 1.03 0.41
Nitrogen 28.02 77.34 21.67 78.82 21.52 78.61 2147
Oxygen 32,00 12.08 3.87 12.22 3.81 12.37 3.96
Carbon Dioxkia 44.01 332 148 3.23 1.42 ar 140
Water 18.02 a.23 112 8.71 121 873 1.21
100.0 288 100.0 285 98.9 284
Calculation of dry mass flow rate: Base Load, Temp. = 0°F Base Logd, Temp, = 45°F Base Loed, Temp, = 80°F
Mass flow of exhaust=  2,03E+06 IbZhe 1.93E+06 Ibfhr 1,78E+06 Ibthy
Moler flow of exhaust = Mass flow of exhaust/ Mol Wt = 71078.8 Ib-molihr 87738.0 Ib-mol/hr 62814.8 Tb-molihr
Molar flaw of water = Vol.% H,0 * Exhaust molar flow = 44283 Ib-rolhr 4545.2 Ib-moVhr 4214,0 Ib-molihe
Molar Flow of 02= Vol.% 02 * Exhaust molar flow = 8586.4 tb-molhr 8277.6 Ib-mothr 7745.5 Ib-molhr
Molar flow of Exhaust, dry = Exhaust molar flow - H20 molar flow= 666514 Ib~molfhr 631928 Ib-moVhr 68400.8 Ib-moVhr
Vol.% 2, dry = 02 molar flow / Exhaust molar flow = 12.9% 13.9% 13.3%
1otal axhaust flow, acim 499,773 478,277 440,258
1 Criterie poll fon factors provided by the manuf: butin some cases have been adapted from natural gas combustion. The
NOx emission factor Is correctad to 15% 02,
2EPA AP-42, Volume 1, Fifth Edition - Aprl) 2000, Tablg 3,13, Factors for Hi Alr Pollutants from Natural Gas-Fired
Stalionary Gas Turbines, Note: These emission factors are for natural gas which Is expectad to p of these

pollutants that are greater then or equal to the emissions produced during fuel gas combustion, so these emission factors should provide
worst case emission esimates.

?Mercury concentralion in turbine exhaust gas Is based on eslimated mercury emission rales, as provided by the mercury guard bed
manufacturer.

Addilional notes:

All gas flow rates and itions are based on provided by GE. ( Ided by Paul Rood of SNC Lavalin via emait
on 12117/07.)
\verage VOC molecular weight 10 be 46 Ib-molfib.
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Medicine Bow Fuel & Power [ndustrial Gasification & Liquefaction Plant
Turbine Detsll Sheet - Initial Year {Cold Start and Remainder Normal Operations [Base L.oad))

Fource 1D Number Turbine and HRSG Train 3
Equipment 1D
Turbine Usage Power Generation
Turbine Make GE
Turbine Model 7EA
Serial Number T8D
|Installation Date TBD
Engine Configuration Turbine
Emisslon Controls SCR/Oxidation Catalyst
Design Output 66 MW
Site Operating Hours 7780 hilyr
Exhaust Temp 300 °F
-12°F 45F 85%F
Gas Heating Value 16399.6 Btu/lb 16399.6 Biub 16399.6 Btu/lb ‘
Gas Flow Rate 47,910 Ibmr 44,450 Io/r 40,240 Ib/hr
Gas Heat Rate - 785.7 MMBtu/hr 729.0 MMBtu/hr 659.9 MMBtu/hr
Potential E from Fuel Gas Mixlure Operstion {Normal operations, Partial year)
Pollutant i Estimated Hourly Emissions Max Hourly Estimated Soures of
Factor Factor -12°F 45°F 85°F Emissions } Annual Emissions | Emission
(ppmv, dry) {IbMMBtu) (lb/hr) {lbr) (Ib/hr) {Ib/r) (toy) Factor
NOx 6 0.0234 18.40 17.44 1612 18.40 67.20 Manf. Data®
cO [ 0.0143 11.20 10.62 9.81 11.20 40.92 Manf. Data’
VOC 1.4 {(ppmv, wet) 0.0020 1.59 152 1.40 1.59 584 Manf. Data’
S02 0.0034 267 248 224 267 9.56 AP-42%
PM10 Total 0.0127 10.00 10.00 10.00 10.00 38.80 Manf. Data®
Mercury 7.86E-07 1.34E-08 1.05E-05 | 9.96E-06 9.21E06 1.05€-05 3.B4E-05 Manf. Data®
1,3-Butadiene 4,30E-07 3.38E-04 | 3.13E-04 2.84E-04 3.38E-04 1.21E-03 AP-422
Acetaldehyde 4.00E-05 3.14E-02 | 2.92E-02 2.84E-02 314E-02 1.12E-01 AP-42?
Acrolein 8.40E-06 §.03E-03 | 4.67E-03 422808 5.03E-03 1.80E-02 AP-42%
Benzene 1.20E-05 943E-03 | 8.75E-03 7.92E-08 9.43E-03 3.37E-02 AP-422
Ethylbenzene 3.20E-05 251802 | 2.33E-02 2.11E-02 2.51E-02 9.00E-02 AP-42%
Formaldehyde 7.10E-05 558E-02 | 6.18E-02 4.69E-02 8.58E-02 2.00E-01 AP-422
Naphthatene 1.30E-06 1.02E-03 | 9.48E-04 8.58E-04 1.02E-03 3.66E-03 AP-422
PAR 2.20E-06 1.73E-03 | 1.60E-03 1.45E-03 1.738-038 6.19E-03 AP-422
Propylene Oxide 2.90E-05 228E-02 | 2.11E-02 1.91E-02 2.28E-02 8.16E-02 AP-42?
Toluene 1.30E-04 1.02E-01 9.48E-02 8.58E-02 1.02E-01 3.66E-01 AP-42%
Xylene 6.40E-05 5.03E-02 | 4.67E-02 4.22E-02 5.03E-02 1.80E-01 AP-42%
Exhaust Compostion Bese Load, Temp. = -12°F Base Load, Temp. = 45°F Base Load, Temp. = 85°F
Weighted Weighted Mol
Component Mol. Wt Volume % Mol Wt Yolume % Wt Volume %  Woeighted Mol Wi,
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 1222 3.81 12.37 3.96
Carbon Dioxide 44,01 3.32 1.46 3.23 1.42 3.17 1.40
Water 18.02 823 112 6.71 1.21 6.73 1.21
. 100.0 285 100.0 285 99.9 284
Calculatlon of dry mass flow rate: Base Load, Temp. = 0°F Base Load, Temp, = 45°F Base Load, Temp. = 80°F
Mass flow of exhaust = 2,03E+08 Ibihe 1.93E+08 Iofhe 1.78E+08 Ib/hr
Molar flow of exhaust 5 Mass flow of exhaust / Mol Wi = 71078.6 ib-molthr 87738.0 Ib-molihr 62614.9 Tb-molihr
Molar flow of water = Vol.% H,0 ~ Exhaust molar flow = 4428.3 Ib-motthy 4545.2 Ib-mothr 4214.0 Ib-moVhr
Molar Flow of 02= Val.% 02 * Exhaust molar low = 8586.4 b-molhr 8271.6 Ib-molfhr 77455 Ib-molihr
Molar flow of Exhaust, dry = Exhaust molar flow - H20 molar flow= 86651.4 Ib-mo¥hr 83192.8 Ib-motthr 58400,9 Tb-molhr
Vol % 02, dry = 02 molar flow / Exhaust molar flow = 12.8% 13.1% 13.3%
total exhaust flow, acfm 498,773 478,277 440,256

¥ Criteria pollutant emissian 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 |, Fifth Edition - April 2000, Table 3,1-3,

ion Factors for H Air P from Natural Gas-Fired

Stationary Gas Turbines. Note: These emission factors are for natural gas combustion, which is expected o produce emissions of these
pollutants that are greater than or equal to the emissions produced during fuel gas combustian, so these emission factors should provide
waorst case emission estimates,

Mercury concentration in turhine exhaust gas is based on estimated mercury emission rates, as provided by the mercury guard bed

manufacturer.

Additional notes:

All gas fiow rates and compositions are based on information provided by GE. {Information provided by Paul Rood of SNC Lavalin via email

on 12/17/07.)

Average VOC molecular weight assumed to be 46 Ib-mol/lb.
The operating hours include 500 hours for matfunction and warm start-up.
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Medicine Bow Fuel & Power Industlal Gasification & Liguefaction Plant
Turbine Detal) Sheet - S5M Emissions, Natural Gas Firing {Cold Start-up)

Source ID Number Turbine and HRSG Traln 3
Design Qutput 68 MW
Cold Operating Hours 8 hrlyr
Normal Operating Hours 894 helyr
Natural Gas Heating Valus 21515 Bluib
Natural Gas Flow Rate _ 38,485 Ibmr
Natural Gas Heat Rate 785.2 MMBIWhr
Gas Flow Rale 0.77 MMscf/hr
Polenlial Emisslons from Nalural Ges Operation {Cold Starlup, Parlial ysar)
Poliutant Emission Emisslon Estimated Emissions Saurce of
Factor Factor Erission
{IbMMBlu) {ppmv, dry) {Ib/hr} {1py) ._Faclor
INOX (cold) 25 77.56 0.23 Mant. Data’
INOX (normal) 6 18.81 9.25 Mant. Data’
CO {cold) 10 18.89 0.08 Mant, Data’
CO (normal) [ 11.33 5.63 Mar¥, Dala’
voc 1.4 (ppmv, wet) 1.62 0,81 Manf, Dats’
502 0.0034 2.67 1.33 Manf, Data’
PM10 Tots! 10.00 5.00 Meanl. Data’
IMercury 0.000E+00 0.00E+00 } 0.008+00 AP-42°
1,3-Butadiene . 4.30E-07 3.38E-D4 | 1.69E-04 AP-422
Acetaldehyde 4.00E-05 3.14E-02 | 1.57E-02 AP-4Z2
Acroleln 6.40E-06 5.03E-03 | 2.51E-03 AP-42% . s
|Benzene 1.20E-05 9.42E-03 | 4.7E-03 AP-42?
Ethylbenzene 3.20E-05 251E-02 | 1.26E-02 AP-422
Formaldehyde 7.1CE-05 6.67E-02 | 2.79E-02 AP-42?
Naphihalene 1.30E-08 1.02E-03 | 5.10E-04 AP42?
PAH 2.20E-08 1.73E-03 | B.64E-04 AP-42?
{Propylene Oxide 2.90E-05 2.28E-02 | 1.14E-02 AP-42?
Toluene 1.30E-04 - 1.02E-01 | 5.10E-02 AP-42
Xylena 6.40E-05 5.03-02_| 2.51E-02 AP-42°
Exhatist Composiiion Base Load, Temp. = 0°F
Waighled
Component Mol Wt. Volums % Mol wt.
Argon 38.84 0.9 036 -
Nitrogen 28.02 755 21,16 '
Oxygen 32.00 13.88 444
Carbon Dioxlde 44.01 322 142
Waler 18.02 85 197
100.0 285

Calculation of dry mass flow rate:

Mass flow of exhaust = 2,06E+08 Ib/hr
Molar flow of axhaust = Mass fiow of exhaust / Mol Wi = 721329 Ib-molhr
Molar flow of water = Vol.% H;O * Exhaust molar flow = 4888.8 Ib-molihr
Molar Flow of 02= Vol.% Q2 * Exhaust molar flow = 10012.0 Ib-molfhr
Moler flow of Exhaust, dry = Exhaust molar flow - H20 molar flow=  67444.3 Ib-molthe
Vol % 02, dry = 02 molar flow f Exhaust malar flow = 14.8% !

" Criteria pollutant emission factors provided by the manufacturer. The NOx emission factor is comected to 15% 02. Cold operalion emissions
assume that the SCR/ oxidalion catalyst is not operating. Nitrogen Injection is assumed.

2 EPA AP-42, Volume |, Fifth Edition - April 2000, Table 3.1-3, Emlsslon Factors for Hazardous Air Pollutants fram Natural Gas-Fired
Stationary Gas Turbines. Note, no mercury emission factor is given for natural gas combustion and so Is assumed as zero here.

Additlonal notes:

These ions are ing an ) P & of -12°F, which produces the worst case emisslon estimate.

All natural gas heat rates, flow rales, and exhaust compositions are based on Inf provided by GE. {Inf provided by Paul
Rood of SNC Lavalin via email on 12/18/07.)

Average VOC molecular welght assumed to be 48 ib-mol/lb.
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant
Turbing Detail Sheet - Normal Operations (Base Load)

Source 1D Number Turblne and HRSG Traln 3
Equipment 1D :
Turbine Usage Power Generation
Turbine Make GE
Turbine Model TEA
Serial Number TBD
Installation Date 78D
Engine Configuration Turbine
Emission Conbrols SCR/Oxidation Catalyst
Deslgn Output €66 MW
Site Operating Hours 8760 hriyr
Exhaust Temperature 300 °F
-12°F 45°F 85°%F
Gas Heating Value 16399.6 Btwib 16399.6 Btulb 16399.6 Biw/ib
Gas Flow Rate 47,910 Ibr 44,450 Ib/hr 40,240 ibhr
Gas Heat Rate. 785.7 MMBtufhr 729.0 MMBtu/hr 659.8 MMBtwhr
Polential Ernissions from Fugl Gas Mixture Qperation
Pollutant Emission Emission Estimated Hourly Emissions Max Hourly Estimated Source of
Factor Factor -12°F 45°F 85°F Issi Annval ission
i {pomv. dry) (1bMMBtu) {lb/br) (Ib/hr) (Ibrhr) (Ib/hr) {toy) Factor
NOx & 0.0234 18.40 17.44 16.12 18.40 75.86 Manf, Data’
CO 6 0.0143 11.20 10.62 9.81 11.20 46.19 Manf, Data’
VOC: 1.4 (ppmv, wet) 0.0020 1.58 1.52 1.40 1.59 6.59 Manf, Data’
s02 0.0034 2.67 248 224 267 10.79 AP-42%
PM10 Total - 0.0127 10.00 16.00 10.00 10.00 43.80 Manf, Data’
Mercury a 7.86E-07 1.34E-08 1.05E-05 | 9.96E-06 9.21E-06 1.05E-05 4,33E-05 Manf, Data®
1,3-Butadiene 4.30E-07 3.38E-04 | 3.13E-04 2.84E-04 3.38E-04 1.37E-03 AP-42
Acetaldehyde 4.00E-05 3.14E-02 | 2.92E-02 2.64E-02 3.14E-02 1.27E-01 AP-42?
Acrolein 6.40E-06 5.03E-03 | 4.67E-03 4.228-03 §.03E-03 2,03E-02 AP-422
Benzene . 120605 9.43E-03 | B.75E-03 7.928-03 £.438-03 3.81E-02 AP-42?
Ethylbenzene 3.208-05 2.51E-02 | 2.33E-02 2.11E-02 2.51E-02 1.02E-01 AP-42?
[Formaldehyde 7.10E-05 5.58E-02 | 5.1BE-02 4.69E-02 5.58E-02 2.25E-01 AP-42%
Naphthalene 1.30E-06 1.026-03 | 9.48E-04 8.58E-04 1.02E-03, 4.13E-03 AP-42?
PAH 2.20E-08 1.73E-03 1.60E-03 148E-03 1.73E-03 6.98E-03 AP-427
Propylene Oxide 2.90E-05 2.28E-02 | 2.11E-02 1.91E-02 2.28€-02 9.21E-02 AP-42?
Toluene 1.30E-04 1.02E-01 9.48E-02 8.58E-02 1.02E-01 4.13E-01 AP-42%
Xylena . 6.40E-05 5.03E-02 | 4.67E-02 4.22E-02 §.038-02 2.03E-01 AP-422
Exhaust Compostion Bass Load, Temp, = -12°F Base Load, Temp, = 45°F Base Load, Temp, = 85°F
. Weighted Woelghted Mo}
Component Mol Wt. Volums % Mol Wt, Volume % W Volume % Weighted Mol Wt.
Argon . 30.84 1.03 0.41 1,03 0.41 103 - 041
Nitrogen 28.02 77.34 2167 76.82 21.52 76.61 21.47
Oxygen 3200 12.08 3.87 1222 <X B 1237 3.96
Carbon Dioxide 44.01 332 146 323 142 3.47 1.40
Water 18.02 823 112 871 121 873 1.21
100.0 285 100.0 285 £9.9 284
Calculation of dry mass flow rate: Bass Load, Temp, = 0°F Base Load, Temp, = 45°F Base Load, Temp. = B0°F
Mass flow of exhaust=  2,03E+06 Iy 1.93E+08 Tothr 1.786+08 /e
Molar flow of exhaust = Mass flow of exhaust/ Moi Wt = 71079.6 Ib-molhe 67738.0 Ib-molthr 62614.9 Ib-molhr
Molar flow of water = Vol.% H,0 ™ Exhaust molar flow = 44283 Io-malhr 45452 Ib-molhr 4214.0 Io-mab/hr
Molar Flow of 02= Vol.% 02 * Exhaust molar flow = . 85864 Tb-molfhr 8277.6 Ie-molhr 7745.5 Ib-mothr
Molar flow of Exhaust, dry = Exhaust molar flow - H20 molar flow= 66651.4 Ib~malhr 63192.8 lb-molbr 58400.9 Ib-molhr
Vol .% 02, dry = 02 molar flow / Exhaust molar flow = 12.9% 13.1% 13.3%
total axhaust flow, acfm 480,773 476,277 440,258

! Criteria pollutant emission factors provided by the manufacturer, but in some cases have been adapled from natural gas combustion. The
NOx emission factor is corrected to 15% O2.

. 2EPA AP-42, Volume |, Fifth Edition - April 2000, Table 3.1-3, Emission Factors for H Air Pollutants from Natural Gas-Fired
Stationary Gas Turbines. Note: These emission factors are for nalural gas combustion, which is expected to produce emissions of these
pollutants that are greater than or equal fo the emissions produced during fuel gas combustion, so these emission factars should provide
worst case emission estimates.
®Mercury concentration in turbine exhaust gas is based on estimated mercury emission rates, as provided by the mercury guard bed
manufacturer,

Additional notes:

All gas flow rates and positions are based on Inf ion provided by GE. (Information provided by Paul Rood of SNC Lavalin via email
on 12/17/07.)

Average VOC melecular weight assumed to be 46 ib-mol/b.
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Medicine Bow Fuel & Power Industrial Gasification & Liguefaction Plant
Auxillary Boiler Detail Sheet

Source 1D Number

Equipment Usage Auxillary Boiler

Equipment Make TBD

Equipment Model TBD

Serial Number TBD

Installation Date T8D

Emission Controls Low Nox Burner

Design Heat Rate 66.00 MMBtu/hr
Operating Hours 8760 hrs/yr

Natural Gas Rates

| Note: boller will fire natural 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 1,020 Btu/scf

NG Potential Fuel Usage 0.0647 MMscf/hr

Potential Emissions (firing natural gas at 100% load)

Pollutant Emission Estimated Emissions | Source of

Factor Emission
(Ib/MMscf) (Ib/MMBtu) (ib/hr) (toy) Factor
NOx 50.00 . 005 3.24 14.17 AP-42
co 84.00 0.08 5.44 23.81 AP-42*
vOC 5.50 5.4E-03 0.36 1.56 AP-42%
SO2 " 0.60 5.9E-04 0.04 0.17 AP-422
PM10 7.60 7.5E-03 0.49 2.15 AP-42%
Benzene 2.1E-03 2.1E-06 1.36E-04 | 5.95E-04 AP-42%
Dichlorobenzene 1.2E-03 1.2E-06 7.76E-05 | 3.40E-04 AP-42°
Formaldehyde 7.5E-02 7.4E-05 4.85E-03 | 2,13E-02 AP-42°
Hexane 1.8E+00 1.8E-03 1.16E-01 | 5.10E-01 AP-42%
Naphthalene 6.1E-04 6.0E-07 3.95E-05 | 1.73E-04 AP-423
Toluene 3.4E-03 3.3E-06 2.20E-04 | 9.64E-04 AP-42°

1. EPA AP-42, Volume |, 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 |, 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 |, 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
Equipment Leaks Emission Summary

Controlled Emissions Uncontrolled Emsisions
SOCMI Factors SOCMI Factors
vOoC HAP vOoC HAP
Emissions | Emissions | Emissions | Emissions
Process Stream Service Type {ton/yr) (tonlyr) {ton/yr) (tonlyr)
Acid Gas Gas 0.09 0.09 0.12 0.12
Flare KO Drum Drainage Gas 4.50 1.45 6.70 2.16
Gasifier Vent Gas 0.14 0.14 0.22 0.22
Gasoline (Gas) Gas 9.30 3.00 12.38 3.99
Gasoline (Light Liquid) Light Liquid 10.42 3.36 36.22 11.67
Gasoline (Heavy Liquid) Heavy Liguid 0.17 0.05 0.26 0.09
LPG Light Liquid 0.77 0.00 2.21 0.00
Methano!l Gas Gas 0.99 0.99 1.28 1.28
Methanol Pure Liquid Light Liquid 0.47 0.47 1.44 1.44
Methanol Product (MeOH 1)  |Light Liquid 5.94 5.93 14.90 14.86
Methanol Product (MeOH 2)  |Light Liquid 0.06 0.06 0.54 0.54
Methanol Product (MeOH 3)  |Light Liquid 0.06 0.06 0.54 0.54
Methanol Product (MeOH &) |Gas 0.35 0.35 0.50 0.50
Mixed Fuel Gas Gas 0.40 0.01 1.77 0.06
MTG Fuel Gas Gas 3.88 0.04 5.44 0.06
Propylene Gas 22.11 0.00 24.36 0.00
Total 59.63 16.00 108.86 37.52
Controlled Emissions Uncontrolled Emsisions
SOCMI Factors SOCMI Factors
HAP HAP HAP HAP
Emissions | Emissions | Emissions | Emissions
Individual HAPs (Ib/hr) (tonlyr) (Ib/hr) (tonlyr)
Carbonyl Sulfide (COS) 0.05 0.23 0.08 0.35
Methanol (MeOH) 1.80 7.87 4.39 19.22
C6 - C10 Aromatics (Assumed to be Benzene) 1.80 7.90 410 17.96
Total 3.65 16.00 8.57 37.52
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Medicine Bow Fuel & Power Industrial Gasification & Liguefaction Plant
Equipment Leaks HAP Emission Summary

Controlled Emissions (SOCMI Factors)

cos MeOH Benzene*
Process Stream {Ib/hr) {tonlyr) {Ib/hr) (tonlyr) {Ib/hr) {tonlyr)
Acid Gas 1.96E-02 8.58E-02, 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Flare KO Drum Drainage 1.16E-03 5.10E-03 0.00E+00 0.00E+00 3.30E-01 1.45E+00
Gasifier Vent 3.26E-02 1.43E-01 0.00E+00 0.00E+00| 0.00E+00 0.00E+00
Gasoline (Gas) 0.00E+00 0.00E+00| 0.00E+00 0.00E+00, 6.84E-01 3.00E+00
Gasoline (Light Liquid) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.67E-01 3.36E+00|
Gasoline (Heavy Liquid) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.22E-02 5.33E-02
LPG 0.00E+00 0.00E+00 0.00E+00 0.00E+00| 0.00E+00 0.00E+00
Methanol Gas 0.00E+00 0.00E+00 2.26E-01 9.90E-01 0.00E+00 0.00E+00)
Methanol Pure Liquid 0.00E+00 0.00E+00 1.08E-01 4.74E-01 0.00E+00 0.00E+00,
Methanol Product (MeOH 1) 0.00E+00 0.00E+00 1.35E+00 5.93E+00 0.00E+00 0.00E+00
Methanol Product (MeOH 2) 0.00E+00 0.00E+00 1.28E-02 5.64E-02) 0.00E+00 0.00E+00)|
Methanol Product (MeOH 3) 0.00E+00 0.00E+00 1.28E-02 5.62E-02 0.00E+00 0.00E+00
Methanol Product (MeOH 5) 0.00E+00 0.00E+00 8.02E-02 3.51E-01 0.00E+00 0.00E+00
Mixed Fue! Gas 0.00E+00 0.00E+00 3.23E-03 1.42E-02 0.00E+00 0.00E+00
MTG Fuel Gas 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.01E-02 4.41E-02
Propyiens 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E-+00] 0.00E+00
Total 5.33E-02 2.34E-01 1.80E+00 7.87E+00 1.80E+00 '7.90E+00
* Benzene is assumed from emissions of C6-C10 aromatics. )
Uncontrolled HAP Summary
Uncontrolled Emissions (SOCMI Factors) )

cos MeOH ~ Benzene*
Process Stream (Ib/hr) {tonlyr) {Ib/hr) {ton/yr) {Ib/hr) {ton/yr)
Acid Gas 2.79E-02 1.22E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Flare KO Drum Drainage 1.73E-03 7.59E-03 0.00E+00 0.00E+00 4.92E-01 2.15E+00
Gasifier Vent 4.92E-02 2.15E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00)]
Gasoline (Gas) _0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.10E-01 3.99E+00
Gasoline (Light Liquid) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.66E+00 1.17E+01
Gasoline (Heavy Liquid) 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.94E-02 8.51E-02
LPG 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Methanol Gas _0.00E+00 0.00E+00 2.92E-01 1.28E+00 0.00E+00 0.00E+00
Methanol Pure Liquid 0.00E+00 0.00E+00 3.28E-01 1.44E+00, 0.00E+00 0.00E+00
Methanol Product (MeOH 1) 0.00E+00 0.00E+00 3,39E+00 1.49E+01 0.00E+00 0.00E+00
Methanol Product (MeOH 2) 0.00E+00 0.00E+00 1.23E-01 5.40E-01 0.00E+00 0.00E+00|
Methanol Product (MeOH 3) 0.00E+00 0.00E+00 1.23E-01 5.38E-01 0.00E+00 0.00E+00]
Methanol Product (MeOH 5) 0.00E+00 0.00E+00 1.15E-01 5.02E-01 0.00E+00 0.00E+00)
Mixed Fuel Gas 0.00E+00 0.00E+00 1.44E-02 6.32E-02 0.00E+00 0.00E-+00|
MTG Fuel Gas 0.00E+00 0.00E+0Q 0.00E+00 0.00E+00 1.41E-02 6.18E-02
Propylene _0.00E+00 0.00E+00 0.00E+00 0.00E+00| 0.00E+00 0.00E+00]
Total 7.88E-02 3.45E-01 4,39E+00 1.92E+01 4.10E+00 1.80E+01

* Benzene is assumed from emissions of C6-C10 aromatics.
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant

Equipment Leaks
Pump LDAR Control Effectiveness Calculation

Leak detection and repair (LDAR) control effectiveness factors for valves and connectors are based on "HON reg neg" factors from Protocol
for Equipment L.eak Emission Estimates (Table G-1) [EPA-453/R-95-017]. These factors assume leak definttions of 500 ppmv for valves and
connectors, which equate to the leak definitions expected to be used at MBFP. However, the HON reg neg leak definition for pumps in light
liquid service is 1,000 ppmv, which is more stringent than the 2,000 ppmv leak definition planned for the LDAR program to be implemented at
MBFP. Consequently, the LDAR control effectiveness factor for a 2,000 ppmv pump leak definition is calculated below. All table numbers
refer to the Protocol for Equipment Leak Emission Estimates (Protocol ).

Values Used in Pump LDAR Control Effectiveness Calculation

Source Type SOCMI
Equipment Type Pumps in Light Liquid Service
LDAR Program Monthly monitoring with a leak definition of 2,000 ppmv for pumps
Initial Leak Fraction (LKFRAC) 14.9%
Occurrence Rate (OC) 7.0%
Recurrence Rate (R) * 0.0% * Similar to the calculations shown in the Protocol for the HON reg neg
Unsuccessful Repair Rate * - 0.0% LDAR conirot effectiveness calculations, the recurrence rate and unsuccessful
Successful Repair Rate (FR) 100.0% repair rates are assumed to be zero. (Table G-3, footnote a)
Initial Leak Frequency
Table 54 ALR = (0.13 x LKFRAC) + 6.7 x 10™*
Where: ALR = Average SOCM! leak rate (kg/hr/source)
ALRua = 0.02 kg/hr/source (from Figure 5-3)
Solving for LKFRAC ~ LKFRAC = (0.02~6.7 % 107%/0.13

LKFRAC = 0.149
Occurrence Rate
Table G-3 OC = 0.47 x LKFRAC

0OC =0.47 % 0.149

oCc= 0.070

Steady-State Leak Frequency

Table 5-9 Y;=Z; -(FRx Z}+(FRxZ; xR)
Z; 4 =0Cx(1-Y;)+Yi

Where: Yi = Leak frequency immediately after LDAR monitoring '
Zi = Leak frequency immediately before LDAR monitoring

Y; Z;
Leak Frequency | Leak Frequency
After Monitoring | Before Monitoring
Monitoring Cycle (%) (%)
1 0.0% 14.9%
2 0.0% 7.0%
3 0.0% 7.0%
4 0.0% 7.0%
5 0.0% 7.0%
8 0.0% 7.0% :
Steady-State Leak Frequency) 3.5% Average of Jeak frequency before and after 6th monitoring cyclt

Average Steady-State Leak Rate  ALR,,; = (0.13 x LKFRAC) + 6.7 x 107
(based on 3.5% steady-state leak  ALR, = (0.13 x 0.035) + 6.7 x 107*
frequency) ALR, = 0.00522 kgihr/source

Pump LDAR Control Effectiveness CE= (ALR,,,,,,,,'— ALRgs ) IALR ey * 100%
CE = (0.02 - 0.00522)/0.02 x 100%
CE= 73.9%
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Madicine Bow Fuel & Power Industrial Gaslffcation & Liquefaction Plant
Acld Gas Process Stream

Straam Name: Acid Gas
Service Type: Gas
Hours of Operalion: 8760
This piplng is Included In the LDAR program.
Molecular
CAS Welght Weight % Mole Mole
Chemical Name Number voc HAP {Ib/ib-mol) Fraction Percent
co 630-08-0 28.01 0.00% 0.00E+00 0.00%
H2 1333-74-0 202 0.00% .00E+00 0.00%
co2 124-38-9 44, 55.84% .27E-02 47.86%
H20 7732-18-5 18.0 .37 .B7E-03 7.05%
ICH4 74-82-3 16.04 .00 0.00E+00 0.00%
AT 7440-37- N 39.85 00 0.00E+00 0.00%
N2 7727-37- N N 28.09 .00 0.00E+00 0.00%
H2S 7783-06-4 N N 34.08 40.16% 1.18E-02 44.37%
cOoS 463-58-1 Y Y 60.07 0.28% 4.68E-05 0.18%
NH3 7664-41- N 17.03 0.25% 1.45E-04 0.55%
02 7782-44- N 32.00 0.00% .00E+00 0.00%
7446-09- 64.06 0.00% .00E+00 __0.00%
7782-50- Y 70, 0.00% . 00E+00 0.00%
7647-01- Y 38.: .00% .00E+00 .00%
67-56-1 Y Y 32. .00% 0.00E+00 .00%
64-17-5 Y N 46.07 . .00% 0.00E+00 .00%
115-10-8 Y 46,07 ,00% .00E+00 .00%
75-20- Y 74.08 .00% .0DE+00 0.00%
7123 Y 60.10 .00% .00E+00 0.00%
71-36-; Y 74.12 0.00% .00E+00 0.00%
67-64- Y 58.08 .00% .00E+00 0.00%
78-93-3 Y 72,11 0.00% .00E+00 0.00%
74-84-0 N N 30.07 . 00% L O0EH0D 0.00%
74-85-1 Y N 28.05 .00% 0.00E+00 0.00%
74-98-6 hd 44.1 . 00% 0.00E+00 0.00%
115071 Y 42.0 .00% 0.00E+00 0.00%
75-28-5 Y 58. .00% 0.00E-+00 0.00%
106-97-8 Y 58. .00% 0.00E+00 0.00%
25167-67-3 Y 36, ,00% 0.00E-+00 .00%
78-78-4 Y 72,15 .00% .00E+00 .00%
N/A Y 14.2 .0 ,00E+00 .00% A d Octane
2 N/A Y 12,2 0.00 . D0E+0D .00 A d Oclene
C6 - C10 Naphthenes N/A Y 12,2 0.00 0.00E+00 0.00 A d Cy
C6 - C10 Aromatics N/A Y Y 78,13 0.00' 0.00E+00 0.00 [Assumed
TOTALS 100.00% 2.66E-02 100.00%
Weight % TOC 0.28%
Weight % VOC 0.28%
Welght % HAP 0.28%
Uncontrolled
Fugitive Emissions - SOCM] Factors Controlled Emfssions Emissions
Equipment 50CMI T0C voc Hours of voG VOoC
Type Emission Factor' % Control Source t Operatl E
{kg/hr-source) With LDAR #° Count Rate (kg/hr Rate (kgfhr) {tpy) {tpy)
Valves-Gas 0.00887 982.00% 204 0.0003 0.0003 8760 2.64E-03 3.30E-02
Valves-Lighl Liquids 0.00403 88.00% 0 0.0000 0.0000 8760 0.00E+00 0,00E+00
Valves-Heavy Liquids 0.00023 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Light Liquids 0.01980 73.90% 0 0.0000 0.0000 B760 0.00E+00 0.00E+00
Pump Seals-Heavy Liquids 0.00862 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compresssor Seals-Gas 0.22800 0 0.0000 0.0000 8760 0.00E+H)0 0.008+00
Relief Valves-Gas/Vapor 0.10400 27 0.0079 0.0079 8780 7.626-02 7.62E-02
Connectors 0.00183 93.00% 130 0,0000 0.0000 8760 4.52E-04 6.45E-03
Open-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Sampling Connections 0.01500 16 0.0007 0.0007 8760 6.51E-03 6.51E-03
Totals 0.01 0.01 0.08 0.12
! EPA-453/R-95-017 Pratocol for Equig Laak i (Table 2-1).
2 EPA-453/R-95-017 Protocol for Equipment Leak Emlssion Estimates (Table G-1), Assumes monthly monltcring with leak definilion of 500 ppmv for valves and conneclors.
>A monthly with leak of 2,000 ppmv for pumps in fight liquid service. See Pump LDAR Control Effactiveness Calculation page,
HAP Emissions - SOCM Factors Controlled Emissions Uncontrolled Emissions
y AP HAP
Individual HAP Hours of HAP HAP
HAP Welght % VOC Welght % Operatl {Ibihr) {tonfyr} {tb/hr} {tonlyr}
COS 0.28% 0.28% 8780 1.96E-02 8.58E-02 2.79E-02 1.22E-01
Cl2 0.00% 0.28% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HC) 0.00% 0.28% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MeOH 0.00% 0.28% - 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
C6 - C10 Aromalics 0.00% 0.28% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 0.02 0.09 0.03 0.12
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Medicine Bow Fue} & Power Industrial Gasification & Uquefacﬂon Plant

Flare KO Drum Drainage Process Stream

Stream Name: Flare KO Drum Drainage
Service Type: Gas

Hours of Operation: 8760

3 Assumes monthly monitoring with leak definition of 2,000 ppmyv for pumps in light liquid service, See Pump LDAR Control Effectiveness Calculation page.

This piping s included in the LDAR program.,
Molecular
CAS Weight Weight % Mole Mole
Chemical Name Number voc HAP (tb1b-mol) Fraction Percent
co 630-08-0 28.01 22.46% .02E-03 - 29.34%
H2 1333-74-0 2.02 1.16% . 7E-03 21.11%
CO2 124-38-9 44, 18.13% 4.12E-03 15.08%
H20 7732188 18.0 7.50% 4.16E-03 15.23%
CH4 4-82-8 16.0: 0.03% 2.05E-05 .07%
Ar 7440-37- 39.95 0.37% .20E-05 .34%
N2 7727-37- 28.01 0.12% ,25E-0: .16%
H2S 7783-06-4 34,08 0.16% _72E-D: 0.17%
cOS 463-58-1 Y Y 50.07 0.06% ,44E-0¢ 0.03%
INH3 7664-41-7 N 7.03 0.01 ,15E-0) 0.01
02 7782-44-7 32.00 0.00 0.00E+0¢ 0.00
7446-09-5 N 64.06 0.00 0.00E+00 0.00%
7782-50-5 Y 70.! 0.00! 0.00E+00 0.0
7647-01-0 Y 36.4 0.00 0.00E+00 0.00
57-56-1 Y Y 32, 0.00% ,00E+00 0.00%
54-17-5 Y 46. .00% .00E+00 .00%
115-10-6 Y 46. 0.00% L.00E+00 .00%
79-20- Y 74.0 .00% .00E+00 .00%
71-23f Y 80.1 0.00% .00E+00 0.00%
-36-; Y 741 0.00% .D0E+00 0.00¥
7-64-1 Y N 58.0 .00% 0.00E+0f 0.00%
78-93-3 Y 72.1 .00% 0.00E+01 .00
74-84-0 N 30.07 .00% 0.00E+00 . 00%
74-85-1 Y 28,05 .00% 0.00E+00 .00% |
74-98-6 Y 44.10 0.00% 0.00E+00 .00%
115071 Y 42.08 0.00% 0.00E+00 .00%___|
75-28-5 Y 58. .00% .00E+00 .00%
108-97-8 Y 58.12 .00% ,00E+00 .00%
25167-67-3 Y 86. .00% .00E+00 .00%
78-78-4 Y 72 .00% L.00E+00 .00%
A Y 114.23 23.93% .09E-03 .66% __JAssumed Octane
N/A Y 112.21 4.20% . 74E-04 1.37% Assumed Octene
C6 - C10 Naphthenes A Y 112.21 5.77% . 14E-04 1.88% A d Cyck
C6 - C10 Aromatics A Y Y 78.11 16.11% . 06E-03 7.54% (Assumed Benzene
TOTALS 100.00% 2.73E-02 400.00%
Weight % TOC 50.09%
Weight % VOC 50.06%
Weight % HAP 16.16%
Uncontrolled
Fugitive jons - SOCM! Factors Controlled Emissions Emissions
rqunpmem SOCM TOC vOoC Hours of YOG voc
 Type Emission Factor® % Control Source issi N Op iSSi iSSi
{(kg/hr-source} With LDAR 23 Count Rate (kg/hr) Rate {kg/hr) {tey) {tpy)
Valves-Gas 0.00597 92.00% 68 0.0163 0.0163 8760 1.57€-01 1.96E+00
Valves-Light Liquids 0.00403 88.00% [ 0.0000 0.0000 8760 0.00E+00 0.00E+00
Valves-Heavy Liquids 0.00023 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Light Liquids 0.01880 73.90% ] 0.0000 0,0000 8760 0.00E+00 0.00E+00
Pump Seals-Heaw Liguids 0,00862 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compresssor Seals-Gas 0.22800 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Relief Vaives-GasVapor 0.10400 8 0.4167 0.4185 8760 4.02E+00 4.02E+00
Conneciors 0.00183 83.00% 48 0.0031 0.0031 8760 2.97E-02 4.248-01
Open-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E+00 0.00E-+00
Sampling Conneclions 0.01500 4 0.0301 0.0300 8760 2.90E-01 2.90E-01
Totals 0.47 0.47 4.50 6.70
} EPA-453/R-95-017 Protocal for Equipment Leak Emlss»on Esnmates {Table 2-1),
2 EPA-453/R -95-017 Protocol for Equi Leak {Table 5-2). A monlhly itoring with leak of 10,000 ppmv.

HAP Emissions - SOCMI Factors Controlled Emissions Uncontrolled Emissions
HAP HAP
Individual HAP Hours of HAP E HAP Emissi
HAP Weight % VOC Weight% | Operation {Ib/hr) {ton/yr) {ib/hr) {tonsyr)
COS 0.06% 50.06% 8760 1.16E-03 5.10E-03 1.738-03 7.59E-03
Ccr2 0.00% 50.06% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HCI 0.00% 50.06% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+D0
MeOH 0.00% 50.06% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
C6 - C10 Aromatics 16.11% 50.06% 8760 3.30E-01 1.45E+00 4.92E-01 2.15E+00
Total 0.33 1.45 0.43 216

Rev. 5/12/08

B-34

DEQ 000628



Medicine Bow Fuel & Power Industrial Gaslification & Liguefaction Plant
Gasifler Vent Process Stream

Stream Name; Gasiller Vent
Service Type: Gas
Hours of Operation: 8760
This piping is Included in the LDAR program.
Molecular
CAS Welght Weight % Mole Mole
Chamlcal Name Number voc HAP {Ibflb-mol) Fraction Percent
co 630-06-0 N N 28.01 44.91% .B0E-02 35.98%
H2 1333-74.0 2.02 2.33% -15E-02 25.89%
coz 124-38-9 44.01 36.27% .24E-03 8.48%
.7732-18-5 . 18,02 15.00% .33E-03 18.68%
4-82-8 16.04 .07% 4.08E-05 0.09%
7440-37~ 39.85 .74% -86E-04 .42%
7727-37- 28.01 .24% .S0E-05 .19%
7783-06-4 34.08 .32% L45E-05 .21%
463-58-1 - Y Y 60.07 .11 .BYE-05 L.04%
7664-41-7 17.03 .01 . 30E-D6 .01%
1782-44-7 32.00 .00 . 00E+00 .00%
7446-09- 64.06 .00% .00E+00 .00%
7782-50- Y 70.94 .00% L.00E+00 .00%
76847-01- Y 36.46 .00% .00E+00 .00%
17-56-1 Y Y 32,04 .00% - .00E+00 .00%
34-17-5 Y 46.07 .00% .00E+00 .00%
115-10-6 Y 46.07 .00% .00E+00 .00%
79-20- Y 74.08 .00% .00E+00 .00%
71-23-! Y €0.10 .00% .00E+00 .00%
71-38-! Y 7492 .00% .00E+00 .00%
67-54- Y ~ 58,08 .00% .00E+H00 .00%
78-93- Y 72,11 .00% L.OOE+00 .00%
74-84- N 30.07 .00% .00E+00 .00%
74-85- Y 28.05 .00% L.00E+00 .00%
74-98- .Y 44.10 .00% .00E+00 .00%
115-0741 Y 42.08 . ,00% .00E+00 .00%
75-28-5 Y 58.12 .00% .D0E+00 ,00%
106-97-8 Y 58.12 .00% .00E+00 .00%
25167-67-3 Y §6.11 .00% L.00E+00 .00%
78784 Y 72.15 .00% .00E+00 .00% .
-C NIA Y 14.2 .00% L.00E-+00 .00% A d Octans
-C N/A Y 12.2 .00% ,00E+00 .00% Assumed Octene
Ig_;_; 10 Naphthenes NIA Y 2.2 0.00% 0.00E+00 .00% A d Cych
IC - C10 Aromatics N/A Y Y 78.11 .00% 0.00E+00 .00% A d
[TOTALS 100.00% 4.4BE-02 100.00%
Weight % TOC 0.18%
Welght % VOC 0.11%
Weight % HAP 8.11%
. Uncontrolied
Fugitive Emisslons - SOCMI Factors Controlled Emissions Emissions
Equipment SOCMI JOC voC Hours of VoG voc
Type Emlission Factor’ % Control Source Opi i
(kglhr-source) | With LDAR®3 Count Rate (kg/hr) | Rate {kafhr) {tpy) 4
Valves-Gas 0.00587 92.00% 957 0.0008 0.0005 8760 5.01E-03 6.26E-02
{valves-Light Liquids 0.00403 88.00% 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Valves-Heavy Liguids 0.00023 0 0.0000 0.0000 8760 Q.00E+00 0.00E+00
Pump Seals-Lighi Liquids 0.01950 - 73.80% 0 0.0000 0.0000 8760 0.00E+00 0.008+00
Pump Seals-Heavy Liquids 0.00862 0 0.0000 0.0000 8760 0.00E+00 0.00E:+00
Compresssor Seals-Gas 0.22800 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Relief Valves-Ges/Vapor 0.10400 112 0.0209 0.0132 8760 1.28E-01 1.26E-01
Conneciors 0.00183 93.00% 804 0.0002 0.0001 8760 1.13E-03 1.61E-02
Qpen-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E:+00 0.00E+00
Sempling Connections 0.01500 55 0.0015 0.0009 8760 9.04E-03 9.04E-03
Totals 0.02 0.0 014 0,22
' EPA-453/R-95-017 Protocol for Equi Leak j (Table 2-1),
2 EPA-453/R-85-017 Protocol for Juip Leak ] (Table 5-2). A monthly g, with leak of 10,000 ppmv.
2 Assumes monthly monitoring wilh leak definition of 2,000 ppmv for pumps in light liquid service. See Pump LDAR Conirol Effectiveness Calculallon page.
HAP Emissions - SOCMI Factors Controlled Emissions Uncontrolled Emissions
HAP HAP
Indlvidual HAP Hours of HAP HAP
HAP Walght % VOC Weight % Operatlon {ibihr) {tonlyr) {Ib/hr) {toniyr)
cos 0.11% 0.11% 8760 3.26E-02 1.43E-01 4,92E-02 2.15€6-01
Cl2 0.00% 0.11% 8780 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HCI 0.00% 0.11% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MeOH 0.00% 0.11% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
CE - C10 Aromalics 0.00% 0.11%. 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 0.03 0.14 0.05 0.22
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant
Gasoline (Gas) Process Stream

Stream Name: Gasoline (Gas)
Service Type: Gas
Hours of Operation: 8760
This piping is included in the LDAR program.
Molecular
CAS Weight Weight % Mole Mole
Chemical Name Number voc HAP (ib/Ib-mol} Fraction Percent
co 630-08-0 N 28.01 0.00% ° 0.00E+00 0.00%
H2 1333-74-0 N 2.02 0.00%. 0.00E+00 0.00%
co2 124-38-9 N 44,01 .00% O0E+00 0.00%
H20 7732-18- N 18.02 0.00% ,00E+00 D.00%
CH4 74-82-8 16.04 0.00% 0.00E-+00 0.00%
Ar 7440-37~ 39.95 0.00% .00E+00 .00%
N2 7727-37- 28.01 0.00% ,00E+00 .00%
H2S 7783-06-4 N 34.08 0.00% 0.00E+00 0.00%
COS 463-58-1 Y Y 60.07 0.00% 0.00E+00 0.00%
NH3 7664-41-7 17.0 0.00 0.00E+00 0.00
02 7782-44-7 32.0 0.00' 0.00E+00 0.00¢
;SrOZ 7446-09- 64.1 .00 0.00E+00 0.00
c2 7782-50- Y 70. .00 0.00E+00 0.00%
HCl 7647-D1- Y 36.4 .00% 0.00E+00 .00%
MeQH 7-56-1 Y Y 32.04 0.00% 0.00E+00 .00%
Ethanol 34-17-5 Y 46.07 0.00% 0.00E+00 .00%
Dimethy! Ether 115-10-8 Y 46.07 .00% .00E+00 .00%
Methvi Acetate 79-20- Y 74.0 0.00% .00E+00 .00%
Propanol . +23-¢ Y 60.1 0.00% . 00E+00 0.00%
Butanol 71-36- Y 74.1 0.00% .00E+00 0.00%
Acetone 7-64- Y £8.08 0.00 .00E+00 0.00%
MEK -93~; Y N 7211 0.00 0.00E+00 0.00%
Ethane '4-84-0 N N 30.07 0.00 0.00E+00 0.00%
Ethylene '4-85-1 Y N 28.05 0.00% - 0.00E+00 .00%
Propane - 4-98-6 Y 44.10 0.00% 0.00E+0! .00%
Propylene 115-07-1 Y 42.08 0.00% . D0E+0 .00%
Isobutane 75-28-5 Y 58.12 0.00% .00E+00 .00%
N-Butane 106-87-8 Y §8.12 0.00% .00E+Q0 .00%
Butvlene 25167-67-3 Y 56.1 . 0.00% .00E+00 .00%
Isopentane 78-78-4 Y 721 0.00% .00E+00 .00%
C4 - C12 Parafing A Y 4. 47.85% 4,19€-03 41.52% [A d Octane
C4 - C12 Olefing NiA Y 2. 8.33% .48E-04 7.41% Assumed Ociene
C6 - C10 Naphthenes A Y ». 11.54% 1.03E-03 10.15% Cyciooctane
C6 - C10 Aromatics A Y Y 78.11 3221% 4.12E-03 40.87%___|Assumed Benzene
TOTALS 100.00% 1.01E-02 100.00%
'Weight % TOC 100.00%
Welght % VOC 100.00%
Weight % HAP 32.21%
Uncontrolled
Fugitive Emissions - SOCM} Factors Controlled Emissions Emissions
|Equipment SOCMmI T0C voC Hours of yoc voc
Type Emisslon Factor’ % Control Source Emission Emission Operation Emissions Emissions
{kg/hr-source) With LDAR >° Count Rate {kg/r) Rate (kgthr) i itpy) tpy)
Valves-Gas 0.00597 92.00% 50 0.0239 0.0238 8760 . 2.31E-01 2.88E+00
Valves-Light Liquids 0.00403 88.00% 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Vaives-Heavy Liguids 0.00023 0 0.0000 0.0000 8760 0.00E-+00 0.00E+00
Pump Seals-Light Liquids . 0.01890 73.90% ¢ 0.0000 | 0.0000 8750 0.00E+00 0.00E+00
Pump Seais-Heavy Liquids 0.00862 4 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compresssor Sesls-Gas 0.22800 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Reflef Valves-GasiVapor 0.10400 9 0.9360 0.9360 8760 8.048+00 9.04E+00
Conneclors 0.00183 §3.00% 26 0.0033 0.0033 8760 3.22e-02 4.59E-01
Open-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Sampling Connections 0.01500 0 0.0000 0.0000 - 8760 0.00E-+00 0.00E+00
[Totals 0.86 0.96 9,30 12.38
' EPA-453/R-95-017 Protocal for Equi Leak i i (Table 2-1).
? EPA-453/R-95-017 Protocol for Equipment Leak Emission Estimates {Table 5-2). Assumes monihly monitoring with leak definition of 10,000 ppmv,
3 Assumes manthly monitoring wilh leak definition of 2,000 ppmv for pumps in light liquid service. See Pump LDAR Controt Effectiveness Calculation page.
HAP Emisslons - SOCMI Factors i Controlled Emissions Uncontrolled Emissions
HAP HAP
individual HAP Hours of HAP Emi HAP i ions |
HAP Welight % YOC Weight % | Operation {Ib/hr) {toniyr} (Ibinr) {tonfyr)
COS . 0.00% 100.00% 8760 0.00E+00 0.00E+00 0,00E+00 0.00E+00
Ccl2 0.00% 100.00% 8760 0.00E+00 0.00£+00 0.00E+00 0.00E+00
HC1 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MeQH 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
C6 - C10. Aromatics 32.21% 100.00% 8760 6.84E-01 3.00E+00 9.10E-01 3.9E+00
Total 0.68 3.00 0.91 3.99
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Medicine Bow Fuel & Power Industrial Gasification & Liguefaction Plant
Gasoline {Light Liquld) Process Stream

Stream Name: Gasoline (Light Liquid)

Senvice Type: Light Liquid

Hours of Operation: 8760

This plping Is Included in the LDAR program.

Malecular
CAS Welght Weight % Mole Mole

Chemical Nams Number VOC HAP {Ib/ib-mol) Fraction Percent

co 630-08-0 N 28.01 0.00% 0.00E+00 ,00%

H2 1333-74-0 2.02 .00% ,00E+00 .00%

coz 124-38-9 44.01 .00% .00E+00 .00%.

H20 7732-18-5 18.02 .00% .0DE+00 .00%.

CH4 74-82-8 18.04 ,.00% .00E+00 .00%

Ar 7440-37- 39.95 .00% ,00E+00 0.00%

N2 7727-37 28.01 .00% .00E+00 0.00%

H2S 7783-06-4 34.08 .00% .00E+00 .00%

ICOS 463-58-1 Y Y 60.07 0.00% 0.00E-+00 .00%

INH3 7664-41-7 N N 17.03 0.00% 0.00E+00 .00%

[e73 7782-44-7 N 32.00 0.00% 0.00E+00 .00%

1S02 7446-09- N 64 .00% 0.00E+00 .00%

Ci2 778250+ Y 70.! .00% ,00E+00 .00%

HC| 7647-01- Y 36.4 .00% .00E+00 .00%

MsOH 67-56-1 Y Y 32 .00% ,00E+00 .00%

Ethanol 84-17.5 Y 46.07 .00% .00E+00 ,00%

Dimathyl Eiher 115-10-6 Y 48.07 .00% .00E+00 .00%

Methyl Acelate 3-20-! Y 74.08 .00% ,00E+00 .00%

Propano! 71-23- Y 60.10 .00% .00E+00 .00%

Butano! -36- Y 74.12 .00% .00E+00 .00%

Acetone 67-84-1 Y 58.08 .00% .00E+00 .00%,

MEK 78-93- Y 72.11 .00% 0.00E+00 .00%

Ethang 74-84-0 N 30.07 .00% 0.00E+00 .00%

Ethylene 74-85-1 Y 28.05 .00% 0.00E+00 .00%

Propane 74-88-6 Y 44.10 .00% 0.00E+00 .00%

Propylene 115071 Y 42.08 .00% .00E+00 .00%

isobutane 75-28-5 Y 58.12 .00% .00E+00 .00%

N-Bulane 106-87-8 Y N 58.12 .00% .00E+00 .00%

Butylena 25167-67-3 Y §6.11 .00% .00E+00 0.00%

isopentans 78-78-4 Y 7215 0.00% .00E-+00 0.00%

C4 - C12 Parafins N/A Y 14.23 47.85% 4.19E-03 41.52% Octane
C4 - C12 Olefins NIA Y 2.2 8.39% 7.48E-D4 741% A d Octene
C6 - C10 Naphthenes N/A Y 12.21 11.54% 1.03E-03 10.19% _ |Assumed Cyclooclane
C6 - C10 Aromallcs N/A Y Y 78.11 32.21% 4.12E-03 40.87%

TOTALS 100.00% 1.01E-02 180.00%

Weight % TOC 100.00%

Welght % VOC 100.00%

Weight % HAP 32.21%

Uncontrolled
Fugitive Emissions - SOCMI Factors Controlled Emissions Emisslons
1Equlpment SOCME TOC voC Hours of voc voc
Type Emission Factor’ % Control Source { Operatl
(kaihr-source) With LDAR %7 Courit Rate (kgihr) | Rate (kgihr) {tpy) {tpy)

Valves-Gas 0.00597 92,00% [} 0.0000 0.0000 8760 0.00E+00 0.00E+00
Valves-Light Liquids 0.00403 88.00% 487 0.2356 0.2385 8760 2,27E+00 1.89E+01
Valves-Heavy Liquids 0.00023 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Light Liquids 0.019880 73.90% 24 Q.1247 0.1247 8760 1.20E+00 4.61E+00
Pump Seals-Heavy LIquids 0.00862 0 0.0000 0.0000 8760 0.00E-+00 0.00E+00
Compresssor Sesis-Gas 0.22800 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Relief Valves-GasVepor 0.10400 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Conneciors 0.00183 93.00% 348 0.0448 0.0446 8760 4,30E-01 8.15E+00
Open-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E-+00 0.00E+00
Sampling Connections 0.01500 a5 0.6750 0.6750 8760 6.52E-+00 6.52E+00
Totals 1.08 1.08 10.42 36.22

' EPA-453/R-95-017 Protocol lor Leak (Table 2-1),

2 EPA-453/R-95-017 Protocol for

(Table 5-2). Assumes monthly monitoring with leak definition of 10,000 pprmv.

? Assumes monitly monitoring with leak definition of 2,000 ppmv for pumps in light liquid service. See Pump LDAR Conlrol Effectiveness Caiculation page.

HAP Emlssions - SOCM) Factors Controlled Emissions Uncontrolled Emissions
HAP HAP
Individug) HAP Hours of Hap HAP Emi

HAR Welght % VOC Weight % Operation {Ib/hr) {tonyr) (ibfhr) tol

COS 0.00% 100.00% 8780 0.00E+00 0.00E+00 0.00E+00 0.00E+00
cl2 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HCI 0.00% 100.00% 87en 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MeOH 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
C6 - C10 Aromalics 32.29% 100.00% 8760 7.67E-01 3.36EHI0 2,66E+00 1.17E+01
Tota) 0.77 3.36 2,66 11.67

Rev. 5/12/08

B-37

DEQ 000631



Medicine Bow Fuel & Power Industrial Gaslification & Liquefaction Plant
Gasoline {Heavy Liquid) Process Stream

Stream Name: Gasoling (Heawy Liquid)
Service Type: Heavy Liquid
Hours of Operation: 8760
This piping is Included In the LDAR program.
Molecular
CAS Weight Weight % Mole Mole
Chemical Name Number vOC HAP {Ibflb-mol) Fraction Percent
[ofs] 630-08-0 28.01 .00% 0.00E+00 0.00%
H2 . 1333-74-0 2.02 .00% 0.00E+00 0.00%
co2 124-38-9 4.0 ,00%, 0.00E+00 0.00%
H20 7732-18-5 .0, .00%. 0.00E+00 0.00%
CH4 74-82-8 6.04 .00% 0.00E+00 0.00%
Ar 7440-37- 39.85 .00% 0.00E+00 0.00%
N2 7727-37- 28.01 .00% .00E+00 0.00%
H2S 7783-06-4 34.08 .00% .00E+00 0.00% |
COS 463-58-1 Y Y £0.07 0.00% 0.00E+00 0.00%
NH3 766441~ 17.03 0.00% 0.00E+00 0.00% _ |
02 7782-44-7 32.00 0.00% 0.00E+00 0.00% |
S02 . . '446-09- 64.06 0.00% 0.00E+00 0.00%
C12 7782-50- Y 70.91 .00% .00E+0D. 0.00%
[Her 7647-01-0 Y 36.46 .00% .00E+00 .00%
MeOH £7.56-1 Y Y 32,04 0.00% ,00E+00 .00%
Ethano! £4-17-5 Y 46.07 0.00% .00E+00 .00%.
Dimethyl Ether 115-10-6 Y N 46.07 0.00% . D0E+00 .00%
Methyl Acetate 79-20- Y 74, .00% . 00E+00 0.00%
Propenol 71-23 Y 60.10 .00% .00E+00 0.00%
Butano} 1-36= Y 74.12 .00% 0.00E+00 0.00%
[Acetone 7-64- Y 58.0¢ .00% 0.00E+00 0.00'
MEK 78-93-3 Y N 72.1 .00% C.00E+00 0.00
Ethane 74-84-0 N N 30.0: .00% 0.00E+00 0.00'
Ethylene 74-85-1 Y 28.05 .00% 0.00E+00 .00% |
Propang 4-98-6 Y 44.1 .00% 0.00E+00 0.00
Propylene 115-07-1 Y 42.0 .00% 0.00E+00 .00%
Isobutane 75-28-5 Y 58.12 .00%. 0.00E+00 .00%
N-Butane 106-97-8 Y 58.12 0.00% L.00E+00. 0.00%
Butylens . 25167-67-3 Y 56.1 0.00% .00E+00 .00%
Isopentane 78-78-4 Y 721 0.00% .00E+00 0.00%
C4 - C12 Parafing A Y 4. 47.85% 4.19E-03 41.52% _ lAssumed Oclane
C4 - C12 Oiefins A Y 2, 8.35% 7.48E-04 7.41% A d Octene
C6 - C10 Naphthenes A Y 12, 11.54% 1.03E-03 10.19% A d Cy
C6 - C10 Aromalics A Y Y 78.11 32.21% 4,12E-03 40.87% A d Benzene
TOTALS 100.00% 1.01E-02 100.00%
Weight % TOC 100.00%
[Weight % YOC 100.00%
{Weight % HAP 3221%
Uncontrolled
Fugitive Emissions - SOCMI Factors Controlled Emissi: Emissions
Equipment SOCMmI TOC voc Hours of voc voC
Type Emission Factor® % Control Source issi 2! Operati iSSh
' {kg/hr-source) With LDAR ** Count Rate (kg/hr} Rate (kg/hr) {tpy) {tpy)
Valves-Gas 0.00597 92.00% 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Valves-Light Liquids 0.00403 88.00% 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Valves-Heavy Liquids 0.00023 ) 0.0014 0.0014 8760 1.336-02 1.33E-02
Pump Seals-Light Liguids 0.01990 73.90% 0 0.0000 0.0000 8780 0.00E+00 0.00E+00
Pump Seals-Heavy Liquids 0.00862 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compresssor Seals-Gas 0.22800 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Relief Valves-Gas/Vapor 0.10400 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Connectors 0.00183 93.00% 6 0.0008 0.0008 8760 7.426-03 1.06E-01
Open-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E+00 0,00E+00
Sampling Connections 0.01500 i 0.0150 0.0150 8760 1.456-01 1.45E-01
Totals 0.02 0.02 0.17 0.26
' EPA-453/R-95-017 Protocol for Equipment Leak Emission Estimates (Table 2-1).
2 EPA-453/R-95-017 Protocol for i it Leak L {Table 5-2). A monthly ing with leak ition of 10,000 ppmv.
3 Assumes monlHy monitoring with leak definition of 2,000 ppmv for pumps in light liquid service, See Pump LDAR Control Effectiveness Calculation page,
HAP Emissions - SOCMI Factors Controlled Emissions Uncontrolled Emissions
HAP HAP
Individual HAP Hours of iSSit HAP HAP
HAP Weight % VOC Weight % 0 i (tb/hr) {tonyr) {Ibhr) {tonfyr)
COS 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cciz 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HCl 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MeOH 0.00% 100.00% 8780 0.00E+00 C.00E+00 0.00E+00 0.00E+00
C6 - C10 Aromatics 32.21% 100.00% 8760 1.22E02 5.33E-02 1.94E-02 8.51E-02
Total 0.01 0.05 0.02 0.09
Rev. 5/12/08 B-38

DEQ 000632



Medicine Bow Fuel & Power Industsial Gasification & Liquefaction Plant

LPG Process Stream
Strgam Name: LPG
Service Type: Light Liguid
Hours of Operation: 8760
This piping Is Induded in the LDAR program.
Molecular
CAS Weight Weight % Mole Mole
Ch Name Number VOC HAP {Ib/lb-mol} Fraction Percent
co 630-08-0 N 28.01 .34% 2.98E-03 13.04%
H2 1333-74-0 2.02 .00% 0.00E+00 ,00%
co2 124-38-9 44.01 ,00% 0.00E+00 .00%
H20 7732-18-5 18.02 ,00% 0.00E+00 .00%
CHY 74-82-8 16.04 .00% 0.00E+00 .00%
Ar 7440-37- 39.95 .00% 0.00E+00 .00%
N2 7727-37-8 28,01 0.00% 0.00E+00 .00%
H2S 7783-06-4 34,08 0.00% 0.00E+0D .00%
|COS 463-58-1 Y. Y 60.07 . 0.00% 0.00E+D0 .00%
NH3 7664-41-7 N N 17.03 0.00% .00E+00 .00%
02 7782-44-T 32.00 0.00% .00E+00 .00%
S02 7446-09-5 64.06 .00% L00E+Q0 .00%
ci2 7782-50-5 Y 70.81 .00% L.00E+00 .00%
HCl_ 7647-01-0 N Y 36.48 .00% .00E+00 .00%
MeOH 67-56-1 Y Y 32,04 .00/ .QCE+00 .00%
thanot +17-5 Y 46.07 .00% .00E+00 .00%
Dimethyi Ether 115-10-6 Y 46.07 .00% .00E+Q0 .00%
sthyl Acelate 78-20- Y 74.08 .00% L.00E+Q .00%
Propanol 71-253- Y 60. .00% . DOE-+0 .00%
Butanol 71-36- Y 74.1 0.00% .00E+0! 0.00%
Acelone 67-64- Y 58.0 0.00% . 00E+0L .00%
MEK 78-93- Y 721 3.60% .00E-04 2.19%
Ethane 74-84-D N 30.0 0.00% 0.00E+0 .00%
Ethylene 74-85- Y. 28.05° 21.86% 79E-03 34.13%
Propane 74-98-| Y 44 0.00% 0.00E+0D 0.00%
Propyleng 115-07-1 Y. 42.0 0.00% 0.00E+00 0.00%
Isobutane 75-28-5 Y 58. 37.82% S1E-03 28.49%
N-Butane 106-97-8 Y _ 584 0.00% 0.00E+00 0.00%
Bulylene 25167-67-3 Y 56, 28.38% .06E-D. 22,15%
Isopantane 78-78-4 Y 721§ 0.00% 0.00E+00 . 0.00%
C4 - C12 Parafing NIA Y 4.2 .00% 0.00E+00 .00% A d Octane
C4 - C12 Olefins NIA Y .2 0.00% .00E+00___| .00% Assumed Octene
C6 - C10 Naphthenas N/A Y N 2.2 .00% 00E+0 .00% |Assumed Cyclooclane
C6 - C10 Armalics N/A Y. Y 7811 0.00% 00E+00 .00% A d ¥
TOTALS 100.00% 2,28E-02 100.00%
Welght % TOC 91.66%
Welght % VOC 91.66%
Welght % HAP 0.00%
Uncontrolled
Fugitive Emissions - SOCMI Factors Controlled Emissions Emisslons
Equipment SOCMI TOC voC Rours of voc voc
Type Emisslon Factor? % Control Source Op
{kg/hr-source) With LDAR *? Count Rate {kg/hr} Rate (kghr) y t
Valves-Gas 0,00597 92,00% 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Valves-Light Liquids 0.00403 88.00% 28 0.0124 0.0124 8760 1.20E-01 9,88E-01
{Valves-Heavy Liquids 0.00023 0 0.0000 0.0000 8760 0.00E+00 0.00E-+00
Pump Sea!s-Light Liquids 0.01880 73.90% 2 0.0085 0.0085 8760 8,19E-02 3.526-01
Pump Seals-Heavy Liquids 0.00862 Q 0.0000 0.0000 8760 0.00E+00 0.00E+00
Comprasssor Seals-Gas 0.22800 4 0.0000 0.0000 8760 0.00E+00 0.00E+00
Rellef Valves-GasVapor 0.10400 [} 0.0000 0.0000 8760 0.00E+00 0.00E+00
Conneclors 0.00183 93.00% 20 0.0023 0.0023 8760 227802 3.24E-01
Open-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E+00 0.00E+DD
|Samgligg Conneclions 0.01500 4 0.0550 0.0550 8760 5.31E-01 5.31E-01
otals 0.08 0.08 0.77 2.21
! EPA-453/R-95-017 Protocol for Equipment Leak (Table 2-1).
2 EPA-453/R-95-017 Prolocol for it Leak (Table 5-2). monihly ring with leak of 10,000 ppmv.

3 Assumes monthly monitoring with Jeak definition of 2,000 ppmv for pumps in light liquid service. See Pump LDAR Control Effeclivaness Calcujalion page.

HAP Emissions « SOCMI Factors Controlled Emissions Uncontrolled Emissions
HAP HAP
Individual HAP Hours of HAP Emi HAP E
Welght % VOC Weight % Operation {Ib/hr) {tonlyr) {Ibihr) {tonlyr)
0.00% 91.66% 8760 0.00E+00 0.00E+00 0,00E+00 0.00E+00
0.00% 91.66% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00% 91.86% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00% 91.66% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00% 91.66% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00 0,00 0.00 0.00

Rev. 5/12/08

B-39

DEQ 000633



Medicine Bow Fuel & Power Industrial Gastfication & Liquefaction Plant

Methano! Gas Process Stream

Stream Name: Meihanol Gas
Service Type: Gas
Hours of Operation; 8760
This piping is included in the LDAR program.
Molecular
CAS Weight Weight % Mole Mole
Chemical Name Number VOC HAP {ib/lb-mo) Fraction Percent
Co 630-08-0 28.01 0.02% . 44E-06 0.02%
H2 1333-74-0 2.02 0.00% . 19E-06 0.01%
Cco2 124-38-9 44.01 0.30% .92E-05 0.22%
H20 7732-18-5 18.02 3.16% JSE-03 .49%
CH4 74-82-8 16.04 0.03% .B9E-05 .05%
AL 7440-37- 39.85 0.06% .61E-05 .05%
N2 7727-37- 28.01 0.03 14E-05 0.04%
H2s 7783-06-4 34.08 0.00! 0.00E+00 0.00%
COs 463-58-1 Y Y 60.07 0.00° 0.0DE+00 0.00%
NH3 7664-41-7 N 17.03 0.00 0.00E+00 .00%
o2 7782-44-7 N 32.00 .00 0.00E+00 0.00%
S02 7446-09-5 N 64.06 .00 0.00E4+00 0.00%
Ci2 7782-50-5 Y 70.91 .00 0.00E+00 0.00%
HC! 7647-01-0 Y 36.46 0.00% 0.00E+00 0.00%
MeOH 37-56-1 Y Y 32.04 96.18% . 00E-02 94.01%
Ethanol 4-17-5 Y 46.07 0.05% ;04E-05 .03%
Dimethyl Ether 115-10-8 Y 46.07 0.03% 7.31E-06 0.02%
Methyl Acetate 78-20- Y 74,1 0.08% J10E-05 .0:
Propanol 71-23- Y 60. .02% 4.00E-06 .0
Butanol 71-36- Y 74, 0.02% . 60E-06 0.0
Acetone 7-64-1 Y 58. 0.00% ,31E-07 0.00%
MEK 78-93-3 Y 72. 0.00% 33E-07 0.00%
Ethane 74-84-0 N 30.07 0.00% 0.00E+00 0.00%
Ethylene 74-85-1 Y 28.05 0.00% 0.00E+00 0.00%
Propane 74-88-6 Y 44.10 0.00% .00E+00 0.00%
Propylene 115-07-1 Y 42.08 0.00% . 0.00E+00 0.00%
Isobutane 75-28-5 Y 58. 0.00% .COE+00 .00%
N-Butane 106-87-8 Y 58. 0.00% .00E+D0 .00%
Butylens 25167-67-3 Y 56, .00% .00E+00 ,00%
Isopentane 78-78-4 Y 72 0.00% .Q0E+00 0.00%
C4 - C12 Parafing A Y 4.23 0.00% .00E+00 0.00% A d Octane
C4 - C12 Oleflns A Y N 2.21 . 00% 0.00E+00 0.00% A d Octene
C6 - C10 Naphthenes A Y 2.21 .00% 0.00E+00 0.00% A d Cycl
C6 - C10 Aromatics A Y Y 78.11 0.00% 0.00E+00 0.00% Assumed Benzene
[TOTALS 100.00% 3.19E-02 100.00%
Weight % TOC 96.42%
eight % VOC 96.40%
Welght % HAP 96.19%
Uncontrolied
Fugitive Emissions - SOCMI Factors Controlled Emisslons Emissions
Equipment * S0CMI TOC voc Hours of vocC YOoC
Type Emission Factor’ % Control Source isSi issi Operati i
. {kglhr-source) With LDAR %3 Count Rate {kg/hr) Rate (kgihr) {tpy}
Valves-Gas 0.00587 92.00% 5 0.0023 0.0023 8780 2.22E-02 2.78E-01
Valves-Light Liquids 0.00403 88.00% 9 0.0000 0.0000 8760 0.00E+00 0.00E+00
Valves-Heavy Liquids 0.00023 9 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Light Liquids 0.01880 73.80% 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Heavy Liguids 0.00862 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compresssor Seals-Gas 0.22800 0 0.0000 0.0000 8760 0.00E+00 { ° 0.00E+00
Relief Valves-Gas/\apor 0.10400 1 0.1003 0.1003 8760 9.68E-01 9.68E-01
[Connectors 0.00183 93.00% 2 0.0002 0.0002 8760 2.38E-03 3.41E-02
‘Open-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E+00 0.00E+D0
pling Connections 0.01500 1] 0.0000 0.0000 8760 0.00E+00 0.00E+00
Totals 0.10 0.10 0.98 1.28
! EPA-453/R-95-017 Protocol for Leak (Table 2-1).

2 EPA-453/R-95-017 Protocol for Equipment Leak Emission Estimates (Table 5-2). Assumes monthly monitoring with leak definition of 10,000 ppmv.
3 Assumes monthly monitoring with leak definition of 2,000 ppmv for pumps in light liquid service. See Pump LDAR Control Effectiveness Calculation page.

HAP Emisslons - SOCMI Factors Controlled Emissions Uncontroiled Emissions
HAP
individual HAP Hours of E HAP Emissi HAP \
Weight % VOC Weight % Operation {lb/hr) (toniyr) (Ib/hr) {toniyr)
0.00% 96.40% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00% 96.40% 8760 0.00E+00 0.00E+00 0.00&+00 0.00E+00
0.00% 96.40% 8760 0.00E+00 0.00+00 0.00E+00 0.00E+00
96.19% 96.40% 8760 2.26E-01 9.90E-01 2.926-01 1.286+00
0.00% 96.40% 8760 0.00E+0D 0.00E+00 0.00E-+00 0.00E+00
0.23 0.98 0.29 1.28
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Medicine Bow Fuel & Power Industrial Gasification & Liguefaction Plant
Methanol Pure Liquid Process Stream

? Assumes monthly monitoring with leak definition of 2,000 ppmv for pumps in iight liquid service. See Pump LDAR Contro! Effecliveness Calculation page.

HAP Emlssions - SOCM! Factors. Contralled Emissions Uncontrolled Emissions
HAP s HAP
Individual HAP Hours of i HAP AP
HAP Weight % VOC Weight % Operation (tbihr} (tenlyr) {to/hr) (tonlyn)
COS 0.00% 100.00% 8780 0.00E+00 0.00E+00 ~ 0.00E+00 0.00E+00
cR 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HCt 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MeOH 100.00% 100.00% 8760 1.08E-01 4.74E-01 3.28E-01 1.44E+00
CB - C10 Aromalics 0.00% 100.00% 8760 0.00E+H0 0.00E+00 0.00E+00 0.00E+00
Total 011 0.47 0.33 1.44

Rev. 5/12/08

Slream Name: Methano! Pure Liquid
Sgrvice Type: Light Liguid
Hours of Operation; 8760
This piping Is included in the LOAR program.
Molecular
CAS Welght Waelght % Mole Mole
Number vOC HAP {Ib/lb-mol} Fraction Percent
630-08-0 28.01 0.00% .00E+00 .00%
1333-74- 2,02 .00% .00E+00 .00%
124-38-9 44.01 .00% .00E+00 .00%.
7732-18-5 18.02 .00% .00E+00 .00%
74-82-8 16.04 .00% 0.00E+00 .00%
7440-37- 39.95 .00% .00E+00 .00%
27-37- 28.01 0.00% .00E+00 .00%
7783-06-4 34.08 .00% .00E+00 .00% |
463-58-1 Y Y 60.07 .00% .00E+00 .00%
7664-41-7 N 17.03 .00% L.00E+00 .00%
7782-44-7. N 32.00 0.00% .0DE+0D ,00%
7446-08- N 64.08 0.00% .00E+00 .00%
7782-50-* Y 70.91 0.00% .00E+00 .00%
7647-01 Y. 36.48 0.00% .00E+00 .00%
87-58-1 Y Y 32,04 100.00% ,12E-02 100.00%
64-17-8 Y 46.07 .00% .00E+00 .00%
11510-6 Y 46.07 ,00% L.00E+00 .00%
79-20- Y. 74.08 .00% .00E+00 .00%
71-23 Y .10 .00% .00E+00 .00%
71-36- Y 4.12 .00% .00E+0D .00%
67-64- Y £8.08 .00% 0.00E+00 .00%
78-93- Y 72.11 .00% 0.00E+00 .00%
74-84-0 N 30.07 .00% 0.00E+00 00%
74-85-1 Y 28.05 0.00% 0.00E+00 .00%
74-98-6 Y 44.10 0.00% 0.00E+00 .00%
115-07-1 Y 42.08 .00% .00E+00 .00%
75-28-5 Y 58.12 .00% .00E+00 ,00%
106-97-8 Y 58.12 .00% .00E+00 .00%
25167-67-3 Y 56.1 .00% 0.00E+00 .00%
78-78-4 Y 721 .00% 0.00E+00 .00%
A Y 4.23 .00% 0.00E+00 .00% d Octane
A Y . 0.00% 0.00E+00. .00% A d Octene
C6 - C10 Naphlhenes A Y . 0.00% 0.00E+00 .00% d Cycl
C6 - C10 Aromallcs A Y Y 78.11 0.00% 0.00E+00 .00% Assumed Benzene
‘|[TOTALS 100.00% 3.12E.02 400.00%
'Weight % TOC 100.00%
Welght % YOC 100.00%
Weight % HAP 100.00%
Uncontrolied
Fugltive Emissions - SOCMI Factors [ Controlled Emissions Emissions
REqulprnent socmt ! TOC vGC Hours of voC voc
Type Emission Factor' % Control Source Emisslon Emission Operation Emissions Emissions
{kgihr-source) With LDAR ? Count Rate (kgthr) | Rata (kgfhr) t 4
Valves-Gas 0.00597 92.00% 0 0.0000 0.0000 8760 0.00E+00 0,00E+00
Valves-Light Liquids 0.00403 88.00% 16 0.0077 0.0077 8780 7.47€E-02 6.22E-01
Valves-Heavy Liquids 0.00023 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Light Liquids 0.01880 73.80% 2 0.0104 0.0104 8760 1.00E-01 3.84E-01
Pump Seals-Heavy Liquids 0.00862 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compressser Seals-Gas 0.22800 0 0.0000 0.0000 8760 0.00E+00 0,00E+00
Relief Valves-Gas/Vapor 0.10400 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Connectors 0.00183 93.00% 8 0.00ta 0.0010 8760 9.89E-03 1.41E-01
(Open-ended Lines 0.00170 ] 0.0000 0.0000 8760 0.00E+00 0.00E+00
Sampling Conneclions 0.01500 2 0.0300 . . 0.0300 8760 2.80E-01 2.90E-01
Totals 0.056 0.05 0.47 1.44
! EPA-453/R-85-017 Protocol for 1t Leak Esi (Table 2-1),
? EPA-453/R-95-017 Protocol for Ei Leak (Table 5-2). Assumes monthly monitering with leak definition of 10,000 pprw.
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Medicine Bow Fue! & Power Industrial Gasification & Liquefaction Plant
Methano! Product (MeOH 1) Process Straam

Stream Namne: Methanol Product (MeOH 1)
Service Type: Light Liquid
Hours of Operation: 8760
This piping is included in the LDAR program.
Molecular
CAS Weight Weight % Mole Mole
Chemical Name Number voc HAP (Ib/ib-mol) Fraction | Percent
CO 630-08-0 28.01 0.02% .44E-06 0.02%
H2 1333-74-0 2.02 .00% . 19E-06 0.01%
CO2 124-38-8 44.01 - 0.30% .92E-05 .22%
H20 7732-18-§ 18,02 3.16% .75E-03 ,49%
CH4 74-82-3 16.04 0.03% 59E-0 .05%
Ar 7440-37- 39.95 0.06% .B1E-0. .05%
N2 7727378 28.01 0.03 .14E-0 0.04%
H2s 7783-06-4 34.08 0.00 0.00E+00 0.00%
cos 463-58-1 Y Y 50.07 0.00 0.00E+0D 0.00%
NH3 7664-41-7 N 7.03 0.00% 0.00E+00 0.00%
02 778244-7 N 32.00 0.00 0.00E+00 0.00%
S02 7446-09-5 N 64.08 0.00 0.00E+00 0.00%
Cr2 7782-50-5 Y 70. 0.00¢ 0.00E+00 0.00%
[Het 7647-01-0 Y 36.4 0.00 0.00E+00 .00%
37-56-1 Y Y 32.04 96.18% L.00E-02 84.01%
54-17-5 Y 46.07 0.05% [04E-05 .03%
115-10- Y 46.07 0.03% 7.31E-06 .02
79-20- Y 74.0 .08% 1.10E-05 0!
71-23-f Y 60.1 .02% 4.00E-06 X
1-36- Y 41 .02% 60E-06 .01% |
7-64- Y 58.0 0.00% . 31E-07 .00%
78-03- Y 72.1 0.00 . 33E-07 .00
74-84-( N 30.07 0.00¢ 0.00E+00 .00
74-85- Y 28.05 0.00 0.00E+00 .00
74-98- Y 44.10 0.00 0.00E+00 .00
115-07-1 Y 42.08 0.00 0.00E+00 0.00%
75-28-5 Y 58, .00¢ 0.00E+00 0.00%
106-97-8 Y $8. .00% 0.00E+00 0.00%
25167-67-3 Y 56, ' .00% .00E+00 0.00%
78-78-4 Y 72,35 .00% .00E+00 0.00%
C4 - C12 Parafing A Y 114.23 0.00% .00E+00 0.00% Assumed Octane
C4 - C12 Olefing A Y 112.21 0.00% .00E+00 0.00% A d Octene
C6 - C10 Naphihenes A Y N 112.21 0.00% .00E+00 0.00% [Assumed Cyclooctane
CB - C10 Aromatics A Y Y 78.11 0.00% .00E+00 0.00% Assumed Benzene
TOTALS 100.90% 3.19E-02 100.00%
Weight % TOC 96.42%
Weight % VOC 96.40%
Weight % HAP 96.18%
Uncontrolled
Fugitive Emissions - SOCM] Factors Controlled Emissions Emissions
Equipment SOCMI T0C voC Hours of \o o voc
ype Emission Factor® % Control Sowrce Emission Emission Operati Emissi ISSi
{kg/hr-source) With LDAR %3 Count - Rate (kg/hr) | Rate (kg/hr) {toy) {tpy)
Valves-Gas X 0.00897 92.00% [ 0.0000 0.0000 8760 0.00E+00 0.00E+00
Valves-Light Liquids 0.00403 88.00% 134 0.0625 0.0625 8760 6.03E-01 §.038+00
Valves-Heavy Liquids 0.00023 0 0.0000 0.0000 8760 0.00E-+00 0.008+00
Pump Seals-Light Liquids 0.01890 73.90% 22 0.1102 0.1101 8760 1.06E+00 4.07E+00
Pump Seals-Heaw Liquids 0.00862 .0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compresssor Seals-Gas 0.22800 0 0.0000 0.0000 8760 0.006+00 0.00E+00
Relief Valves-GasNapor 0.10400 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Conneclors 0.00183 93.00% 96 0.0119 00118 8760 11401 1.63E+00
Open-ended Lines 0.00170 16 0.0262 0.0262 8760 2.536-01 2.53E~01
Sampling Conneclions 0.01500 28 0.4050 0.4048 8760 3.91EH0 3.91E+00
Totals 0.62 0.62 5.94 14.90
! EPA~453/R-95-017 Protocol for Equipment Leak Emussnn Eshmalas (Table 2-1).
2 EPA-453/R-85-017 Protocol for Equi Leak (Table 5-2). Assumes momhly moniloring with leak definition of 10,000 ppmv.
A monthly with leak ition of 2,000 ppmv for pumps in light liquid service. See Pump LDAR Control Effectiveness Calculation page.
HAP Emissions - SOCM! Factors Controlled Emissions Uncontrolled Emissions
HAP HAP
Individual HAP Hours of Emissi HAP E HAP E
HAP Weight % VOC Welght% | Operation {Ib/hr) {tonlyr) {Ib/br) (to
COS 0.00% 96.40% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
C12 0.00% 96.40% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HCI 0.00% 96.40% 8760 0.00E+0C 0.00E+00 0.00E+00 0.00E+00
MeOH 96.19% 96.40% 8760 1.35E+00 5.935+00 3.39E+00 1.49E+01
C6 - C10 Aromatics 0.00% 96.40% 8780 0.00E+0C 0.00E-+00 0.00E+00 0.00E-+00
Total 1.35 5.93 3.39 14.86
Rev. 5/12/08 B-42
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant
Methanol Product {MeOH 2) Process Stream

Stream Name; Methane! Product (MeOH 2)
Service Type: Light Liquid
Hours of Operation: 8760
This piping s Included In the LDAR program.
Molecular
CAS Weight Weight % Mole Male
Chemical Name Number voc HAP {Ib/ib-mol} Fraction Percant
[¢fe] $30-08-0 N 28.01 0.08% . BOE-05 .08%
H2 1333-74-0 2.02 .02% .D9E-04 . 34%
coz 124-38-9 44.01 .42% .63E-05 .30%
H20 7732185 18.02 .32% .B4E-03 .74%
CH4 74-82-8 16.04 .08% 4.81E-05 .15%
Ar 7440-37- 39.95 ,44% .09E-04 L34%
N2 7727-37- 28,01 0.18% .42E-05 .20%
H2S 7783-06-4 34.08 .00% 0.00E+00 .00%
COS 463-58-1 Y Y 60.07 .00% 0.00E+00 .00%
NH3 7664-41-7 N 17.03 0.00% .00E+00 .00%
02 782-44-7 32.00 0.00% .00E+00 .00%
SO2 446-09-! 64.06 D.00% .00E+00 - 0.00%
Cr2 7782-50- Y 70.¢ 0.00% .00E+00 .00%
HCI 7647-01- N Y 36.4 .00% L.00E+00 .00%
6756~ Y Y 32,04 95.46% . 98E-02 92.84%
84.17-5 Y N 46.07 ,00% .00E+00 .00%
115-10-6 Y 46.07 .00% .00E+00 .00%
79-20- Y 74.08 .00% .00E+00 .00%
71-23- Y 60.10 .00% L.00E+00 .00%
-36-: Y 74.12 .00% .00E+00 .00%
67-64- Y 58.0 0.00% .00E+00 .00%
78-93-3 Y 724 0.00% 0.00E+00 .00%
74-84- N 30.07 .00% 0.00E+00 0.00%
74-85-1 Y 28,05 .00% 0.00E+00 0.00%
74-98-6 Y 44.10 .00% .00E+00 0.00%
115-07-1 Y 42.08 .00% .00E+00 0.00%
75-28-5 Y_. 58,12 .00% L.00E+00 .00%
106-97-8 Y 58,12 .00% .00E+00 .00%
25167-67-3 Y 56.11 .00% .00E+00 .00%
78-78-4 Y 72,15 .00% .00E+00 .00%
C12 Parafins N/A Y ¥ .00% .00E+00 .00% A d Octane
C N/A Y 2, .00% L.00E+00 .00% ___JAssumed Octene
CB - C10 Naphihenes N/A Y 12. .00% 0.00E+00 .00% A d Cych ]
CE - C10 Aromalics NIA Y Y 78.11 0.00% 0.00E+00 .00% [Assumed
TOTALS 100.00% 3,21E-02 100.00%
Weight % TQC 95.54%
Weight % VOC 96.46%
[Welght % HAP 95.46%
Uncontroiled
Fugltive Emisslons - SOCMI Factors Controlled Emissions Emissions
Equipment S0CMI TOC voc Hours of voC voC
Type Emission Factor’ % Control Source op
{kgihr-sourca) With LDAR *° Count Rate (kg/hr) | Rate (kgfhr) 4
Valves-Gas 0.00587 92.00% [1] 0.0000 0.0000 8760 0.00E+D0 0.00E+00
Valves-Light Liquids 0.00403 88.00% 10 0.0046 0.0046 8760 4.46E-02 3.71E-01
Valves-Heavy Liquids 0.00023 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Light Liquids 0.01990 73.80% 0 0.0000 0.0000 8760 0.00E+00 0,00E+00
Pump Seals-Heavy Liquids 0.00862 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compresssor Sezls-Gas 0.22800 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Rellefl Valves-Gasapor 0.10400 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Conneclors 0.00183 93.00% 10 0.0012 0.0012 8760 1.186-02 1.69E-01
Open-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E+00 0.00E+HI0
Sampling Connedions 0.01500 0 0.0000 0.0000 8780 0.00E+00 0.00E+00
Totals 0.01 0.01 0.06 0.54
¥ EPA-453/R-95-017 Potocal for Leak (Table 2-1),
2 EPA-453/R-95-017 Prolocol for Leak {Table 5-2). Assumes monthly monitoring wilh leak definition of 10,000 ppmv. .

3 Assumes monthly moniloring with leak definition of 2,000 ppmw for pumps In light liquid service, See Pump LDAR Control Effecliveness Calculation page.

HAP Emisslons - SOCM] Factors Controlled Emissions Uncentrolled Emissions
HAP
Individual HAP Hours of HAP Emissl HAP Emlssii
HAP Welght % VOC Waight % Op {lblhr) {tonlyr) {Ibihr) {tonlyr)
cos 0.00% 95.46% 8760 0.00E-+00 0.00E+00 0.00E+00 0.00E+00
crR 0.00% 95.48% 8760 0.00E-+00 0.006+00 0.00E+00 0.00E-+H00
HCI 0.00% 95.48% arec 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MaOH §5.46% 95.46% 8760 1.29E-02 5.64E-02 1.23E-01 5.40E-01
CE - G10 Aromalles 0.00% 95.46% 8760 0.00E+00 0.00E+00 0.00E+00 0,00E+00
Tota) 0.01 0.06 0.12 0.54
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Medicine Bow Fuel & Power Industrial Gastfication & Liquefaction Plant
Methanol Product (MeOH 3) Process Stream

Stream Nama: Methanol Product (MeOH 3)
Service Type: Light Liquid
Hours of Operation: 8760
This piping is Included in the LDAR program,
Molecular
CAS Weight Weight % Mole Mole
iChemical Name Number vOoC HAP (Ib/lb-mol) Fraction Percent
[ee] 630-08-0 28.01 0.07% .S7E-05 0.08%
H2 1333-74-0 2.02 0.02% 16E-04 .36%
co2 124-38-9 44.0 0.42% L.65E-05 .30%
H20 7732-18-5 18.0: 3.62% .01E-03 .25%
CH4 74-82-8 16.04 .08% . .15E-05 .18%
Ar 7440-37- 39.95 ,.46% . 1BE-04 0.36%
N2 7727-37- 28.01 0.19% . 76E-05 0.21%
H2S 7783-06-4 34.08 0.00% 0.00E+00 .00%
COS 463-58-1 Y Y 60.07 0.00% 0.00E+00 .00%
NH3 7664-41-7 17.03 0.00% 0.00E+00 .00% |
02 : 7782-44-7 32.00 0.00% 0.00E+00 .00
S02 7446-09- £4.06 0.00% 0.00E+00 .00
@ 7782-50- N Y 70.8 0.00% .00E+00 .00
HCl 76847-01-0 N Y 36.4 0.00% .00E+00 .00%
7-56-1 Y Y 32,04 95.12% .97E-02 92.28%
34-17-5 Y 46.07 0.00% .00E+00 .00%
115-10-6 Y 46.07 0.00% .00E+00 ,00%
78-20- Y 74.08 0.00% .00E+00 .00%
71-23- Y £0.10 0.00% 0.00E+00 .00%
71-36- Y 74.1 0.00 0.00E+00 .00%
67-64- Y 58.0 0.00 0.00E+00 .00%
78-93-3 Y 721 0.00 D.00E+00 .00%
74-84-0 N 30.0 0.00 0.00E+00 .00%
74-85-1 Y 28.0 0.00° 0.00E+00 .00%
'4-98-6 Y 44.1 0. 00 0.00E+00 .00%
115071 Y 42.0 .00 0.00E+00 .00%
75-28-5 Y 58, .00 0.00E+00 .00%
106-97-8 Y £8. .00 .00E+00 .00%
25167-67-3 Y S6. .00% .00E+00 .00%
78-78-4 Y 72.15 0.00% 0.00E+00 .00%
- C12 Parafins A Y 114.23 0.00% 0.00E+00 .00% A d Octane
C4 - C12 Olefins A Y 112.21 .00% .00E+00 .00% A d Octene
1C6 - C10 Naphlhenes A Y N 11221 0.00% 0.00E+00 .00Y d Cy
C6 - C10 Aromatics NIA Y Y 78.11 .00% 0.00E+00 0.00% Assumed Be
TOTALS 100.00% 3,22E-02 §00.00%
Weight % TOC 95.21%
Weight % VOC 95.12%
[Welght % HAP 95.12%
Uncomtrofled
Fugitive Emissions - SOCM! Factors Controlled Emissions Emissions
lEqqument SOCMI . TOC voc Hours of YOC voc
[Type Emission Factor’ % Control Source lissi issi Operati Emi i
(kg/hr-source) With LDAR %2 Count Rate (kgfhr) Rate {ka/hr} {tpy) {tpy)
Valves-Gas 0.00597 92.00% [] 0.0000 0.000¢ 8760 0.00E+00 D.00E+00 -
Valves-Light Liquids 0.00403 88.00% 10 0.0046 0.0046 8760 4.44E-02 3.70E-01
Valves-Heavy Liguids 0.00023 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Light Liguids 0.01980 73.90% 0 0.0000 0.0000 8760 0.00E+00 0.00€+00
Pump Seals-Heavy Liquids 0.00862 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compresssor Seals-Gas 0.22800 0 0.0000 0.0000 8760 0.00E4+00 0.00E+00
Rellef Valves-GasNapor 0.10400 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Connectors 0.00183 93.00% 10 0.0012 0.0012 8760 1.18E-02 1.68E-01
[Open-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Sampiing Connections 0.01500 0 0.0000 0.0000 : 8760 0.00E-+)0 0.00E+00
Totals 0.01 0.01 0.06 0.54
! EPA-453/R-95-017 Pmtocol for Equi 1t Leak Emissit i {Table 2-1).
? EPA-453/R-85-017 Protocol for Equi Leak i (Table 5-2). monthly g with leak ition of 10,000 ppmv.
2 Assumes monthly monitoring with leak definition of 2,000 ppmv for pumps in light liquid senvice. See Pump LDAR Controt Effacuveness Calculation page
HAP Emissions - SOCM! Factors Controlied Emissions Uncontrolled Emissions
. HAP HAP
Individual HAP Hours of HAP Emissit HAP ' i
HAP Weight % VOC Weight % Operation {Ib/hr) {tondyr) {Io/hr) {tonlyr)
COS : 0.00% 95.12% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
C12 0.00% 95.12% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HCI 0.00% 95.12% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MeOH 95.12% 95.12% 8760 1.28E-02 §.62E-02 1.23E-01 5.38E-01
C6 - C10 Aromatics 0.00% 95.12% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 0.01 0.06 0.12 0.54
Rev. 5/12/08 B-44
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant

Methanol Preduct (MeOH 5) Process Stream

Stream Name:
Service Type:
Hours of Operation:

Meihanol Product (MeOH 5)
Gas
8760

This plping Is included in the LDAR program.

Molscular
CAS Weight Weight % Mole Mole
[Chemical Name Number voc HAP {Ib/lb-smol) Fraction Percent
cO 630-08-0 28.01 15.02% .36E-03 7.09%
HZ 3333.74f 2.02 9.73% .83E-02 83.83%
124-38-8 44.01 3.93% ,92E-04 .18%
7732-18-5 18.02 0.05% .03E-05 .04%
4-82-8 16.04 2,78% . 73E-03 2.29%
7440-37~ 39.96 47.22% .18E-02 15.63%
7727-37- 28.01 19.58% . 99E-03 0.24%
7783-06-4 34.08 0.00% 0.00E+D0 0.00%
7 463-58-1 Y Y 60.07 0.00% .00E+00 .00%
7664-41-7 N 17.03 0.00% .00E+00 .00%
782-44- N 32.00 0.00% .00E+00 .00%
446-08-! 64.06 .00% L00E+00 .00%
7782-50- Y 70. .00% .00E+00 .00%
7647-01-( Y 36.4 .00% .0DE+0D .00%
67-56-1 Y Y 32.04 J0% .20E-04 .70%
64-17-5 Y N 46.07 .00% ,00E+00 .00%
115-10- Y 48.07 .00% .00E+00 .00%
79-20- Y 74.08 .00% .00E+00 .00%
71-23 Y 50.10 .00% ,00E+00 .00%
71-38- Y 4.4 .00% .00E+00 .00%
87-64~ Y 58.0 .00% .00E+00 0.00%
78-93- Y 724 .00% .00E+00 .00%
74-84-0 N 30,0 0.00% L.00E+H}0 .00%
74-85-1 Y 28.05 .00% L00E+00 .00%
74-8986 Y 44.10 .00% .00E+00 .00%
115-07-1 Y 42.08 .00% .00E+00 .00%
75-28-5 Y 58.12 .00% .00E+0D .00%
106-97-8 Y 5812 .00% ,00E+00 .00%
25167-67-3 Y 56.11 .00% .00E+00 .00%
78-784 Y 2.15 .00% .00E+00 00!
N/A Y 4.2! .00% .00E+00 .00% ___|A d Octane
N/A Y 2.21 ,.00% L.Q0E+00 .00% A d Ocleng
10 Naphthenes NIA Y 22 .00% 0.00E+00 .00% |Assumed Cyclooctane
Aromatics N/A Y Y 78.11 .00% 0.00E+00 .00% A d
|TOTALS 100.00% 7.56E-02 100.00%
{Welght % TOC 4.47%
|Welght % vOC 1.70%
Weight % HAP 1.70%
Uncontrolled
Fugitive Emlssions - SOCMI Factors Controlled Emissions Emissions
WEquipment SOCMI TOC yoc Hours of voc voC
ype Emission Factor’ % Control Source Operati
(kglhr-source) With LDAR ** Count Rate (kg/hr) Rate {kg/hr) {tpy} {tpy)
Valves-Gas 0.00597 92.00% 125 0.0027 0.0010 8760 9.786-03 1.22E-01
Valves-Light Liquids 0.00403 88.00% 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Valves-Heavy Liquids 0.00023 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Light Liquids 0.01980 73.90% [ 0.0000 0.0000 8reo 0.00E+00 0.00E+00
Pump Seals-Heavy Liquids 0.00862 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
ICompresssor Seals-Gas 0.22800 0 0.0000 0.0000 8760 0.00E-+00 0.00E+00
Rellaf Valves-Gas/Vapor 0.10400 18 0.0745 0.0282 8760 2.726-01 2.72E-01
Connectors 0.00183 93.00% 136 0.0008 0.0003 8760 2.85e-03 4,086-02
(Open-ended Lines 0.00170 ] 0.0000 0.0000 8760 0.00E+00 0.00E+00
Sampling Connections 0.01500 27 0.0181 0.0068 8760 6.63E-02 6.63E-02
Totals 0.10 0.04 0.35 0.50
! EPA-453/R-95-017 Protocaol for Equipment Leak Emission Estimates (Table 2-1).
2 EPA~453/R-95-017 Prolocol for Equipment Leak Emission Estimates (Table 5-2), monthly with leak of 10,000 ppmv,

3 Assumes monthly monitoring wilh leak definitlon of 2,000 ppmv for pumps In light fiquid service. See Pump LDAR Conlrol Effectiveness Calculation page.

HAP Emisslons « SOCMI Factors Conirolled Emissions Uncontrolied Emissions
) HAP

Indlvidual HAP Hours of HAP HAP Emissions
HAP Weight % VOC Weight % Operatlon {lolhr) {tonfyr) (lb/hr) tondyr,
cos 0.00% 1.70% 8760 0.00E+00 0.00E+00 0.00E+00 0.005+00
Cl2 0.00% 1.70% 8760 0.00E+00 0.00E+00 0,00E+00 0.00E+00
HC) 0.00% 1.70% 8780 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MsOH 1.70% 1.70% 8760 8.02e-02 3.51E-01 1.18E-01 5,02E-01
C6 - C10 Aromalics 0.00% 1.70% 8760 0.00E+00 0.00E+00 0,00E+00 0.00E+00
Total 1.08 0.35 0.11 0.50
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant

Mixed Fuel Gas Process Stream

Stream Name: Mixed Fuel Ges
Service Type: Gas
Hours of Operalion: 8760
This piping Is included In the LDAR program,
Molecular
CAS Weight Weight % Mole Moale
Chemical Name Number voC HAP {Ib/ib-mol) Fraction Percent
[ee] 630-08-0 28.01 .88% 6.70E-04 -36%
H2 1333-74-0 2.02 .06% 1.02E-02 20.76%
co2 124-38-9 44.01 .38% 7.B8E-04 56%
H20 7732-18-5 18.02 .01% 40E-08 .02%
CH4 4-82-8 16.04 39.92% 49€-02 50.67% |
Ar 7440-37~ 39.85 15.43% 86E-03 87% |
N2 7727374 28.01 7.59% 71E-03 .52% |
H28 7783-06-4 34.08 0.00% .00E+00 .00%
cos 463-58-1 Y Y 0.07 0.00% 0.00E+00 .00
NH3 7664-41-7 N N 7.03. 0.00% 0.00E+00 .00
02 7782-44-7 32.00 0.00 0.00E+00 .00% |
S02 7446-09-5 £4.06 0.00 0.00E+00 .00%
cre 7782-50-5 Y 70.! 0.00' 0.00E+00 .00%
HCl 7847-01-0 Y 36.4 0.00" .00E+00 .00%
MeOH 7-56-1 Y Y 32. .99 .09E-04 .63%
Ethanol 34-17-5 Y 46.0 0.00% .00E+00 0.00%
Dimethyl Ether 115-10-6 Y 46.07 0.00% ,00E+00 0.00%
Methyl Acetate 79-20- Y 74.08 .00% .00E+00 0.00%
Propano! <23 Y 60.1 .00% .00E+00 .00%.
Butanol 71-36- Y 4.1 .00% L.00E+00 ,00%
Aceione 7-64-1 Y 58.0 0.00% .00E+D0 .00%
MEK 8-03-3 Y 72.1 0.00Y .00E+00 ,00%
Ethane 74-84-0 N 30.0° 2.02% . 73E-04 37%
Ethylene 74-85-1 Y 28.0: 0.20% .96E-05 .14%
Fropane 74-98-6 Y 44.1 7.00% .58E-03 . 23%
Propylene 115-07-1 Y 42.0 0.36% .56E-05 .17%
Isobutane 75-26-5 Y 58. 16.30% 2.80E-03 .71%
N-Butane 106-97-8 Y 58. 0.00% 0.00E+00 .00%
Butylene 25167-87-3 Y 56. 2.32% 4.14E-04 .84
Isopentane 78-78-4 Y 72,15 147% .53E-05 .13
C4 - C12 Parafins N/A Y 4. .08% . 80E-06 Xoi] d Octane
C4 - C12 Olefins NIA Y 2. 0.00% L00E+00 .00% A d Oclene
C6 - C10 Naphthenes N/A Y. N 112. 0.00% 0.00E+00 0.00% A d C:
C6 - C10 Aromatics A Y Y 78.11 0.00% 0.00E+00 0.00% A d Benzene
[TOTALS 100.00% 4.91E-02 100.00%
Weight % TOC 69.65%
Weight % VOC 27.71%
Weight % HAP. 0.99%
Uncontrolied

Fugitive 1s - SOCMI Factors Controlled Emissions Emissions
Fquipment SOCMI . TOC voc Hours of vOC voC
IType Emission Factor’ % Control Source issh i Op jissi i

(kghr-sourge) With LDAR >3 Count Rate (kg/hr) Rate (kg/hr) {toy) {tpy)
Valves-Gas 0.00587 92.00% Y 0.0299 0.0118 8760 1.15E-01 1.44E400
Valves-Light Liquids 0.00403 88.00% 0 0.0000 0.0000 8760 0.00E+00 0,00E+00
Valves-Heavy Liquids 0.00023 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Light Liquids 0.01880 73.90% 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Heavy Liquids 0.00862 [ 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compresssor Seals-Gas 0.22800 0 0.0000 0.0000 8760 0.00E+00 0.00E-+00
Relief Valves-GasVepor 0.10400 .1 0.0724 0.0288 8760 2.78E-01 2.76E-01
Conneclors 0.00183 93.00% 1 0.0010 0.0004 8760 3.77E-03 5.39E-02
[Open-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
[Sampling Connections 0.01500 Q 0.0000 0.0000 8760 0.00E+00 0.00E+00
Totals 0.10 0.04 0.40 1.77
1 EPA-453/R-95-017 Protocol for Equip Leak Emissi (Table 2-1).
2 EPA-453/R-95-017 Protocol for Equip Leak Emiss} (Table 5-2). Assumes monthly monitoring with leak definition of 10,000 ppmv.

2 Assumes monthly monitoring with leak definition of 2,000 ppmy for pumps In light liquid service. See Pump LDAR Control Effectiveness Calculation page,

HAP Emissions - SOCMI Factors Controlled Emissions Uncontrolled Emissions
HAP
Individual HAP Hours of HAP HAP Emissi
HAP Weight % VOC Weight % perati {Ib/hr) {tonlyr) {ib/hr) (tontyr)
CcOs 0.00% 27.1M% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
C12 0.00% 27.71% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HC! 0.00% 27.71% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MeOH 0.99% 27.711% 8760 3.23E-03 1.42-02 1.44E-02 6.32E-02
C6 - C10 Aromatics 0.00% 27.71% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
[ Total 0.00 0.01 0.01 0.06
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant
MTG Fuel Gas Process Stream

Stream Name: MTG Fuel Gas
Service Type: Gas
Hours of Operation: 8760
This piping is Included In he LOAR program.
Molaculer
CAS Welght Welght % Mole Mole
Chemical Name Number vac HAP {bllb-mol) Fraction Parcant
CO 630-08-0 28.01 34.27% ,22E-02 34.25%
H2 1333-74-0 2 .01% .11E-05 0.37%
co2 124-38-9 44.01 .00% ,00E+00 0.00%
H20 7732-18-5 .02 0.39% 2.17E-04 0.81%
CH4 74-82-8 16.04 22.67% ,41E-02 39.56%
AT '440-37-" 39.95 ).00% .00E+00 .00%
N2 727-37-9 N 28.01 .00 L.00E+00 .00%
H28 783-06-4 N 34.08 .00 L.00E+00 .00%
COS 463-58-1 Y Y 60.07 .00 .00E+00 .00%
NH3 7664-41-7 17.03 .00% .00E+00 __0.00%
02 7782-44-7 32,00 0.00% .00E+00 .00%
502 7448-09- 64.06 0.00% .00E+00 ,00%
Ci2 7782-50+ Y 70.81 0.00% .00E+00 .00%
HCH 7647-014! Y 36.46 0.00% .00E+00 .00%
87-56-1 Y Y 32.04 .00% .00E+00 .00%
64-17-5 Y 46.07 .00% ,00E+00 .00%
115-10-6 Y 46.07 .00% .00E+00 .00%.
20 Y 74.08 : .00% .00E+00 .00%
71-23- Y 80.10 .00% .00E+00 .00%
71-36- Y 74.12 .00% . 0.00E+00 .00%
67-64- Y 58.08 .00% 0.00E+00 .00%
78-93- Y 721 .00% 0.00E+00 .00% |
74-84-C N 30.07 .92% .97E-03 .31%
74-85- Y 28.0 .69%, ? 03E-03 .68% |
74-98-6 Y 44.1 .05% ,58E-03 41%
115-07-1 Y 42,08, .30% 7.24E-05 .20%
75-28-5 Y 5B, .52% 4.34E-04 .21%
106-87-8 Y 58, .43% 7.48E-05 .21%
25167-67-3 Y 56. .78% L 30E-04 .39%
78-784 Y 72 ,20% 7.21E:04 .02%
- C12 Parafins NIA Y 4.23 .48% .54E-04 .83% _ JAssumsd Octana
-C12 Olefins N/A Y 2,21 2.69% ,39E-04 L67% Assumed Octene
- C10 Naphthenes NIA Y. 12,21 31% A7E-04 .33% Cy
- C10 Aromalics NIA Y Y 78.11 0.38% 4.91E-05 .14% A d
{TOTALS 100.00% 3.57E-02 100.00%
Welght % TOC 65.33%
Weight % VO& 33.74%
Weight % HAP 0.38%
Uncontrolled
Fugitive Emissions - SOCMI Factors. Controlied Emisslons Emissions,
‘Equlpment 50Cmi TOC vOoC Hours of vOoC vOC
Type Emission Factor® % Gontrot Source Operatl
{kgihr-source} With LDAR 2 Count Rate (Kgfhr) Rate (kgihr) {toy) {tpy)
Valves-Gas 0.00587 62,00% 60 0.0187 0.0097 8760 8.33E-02 1.17E+00
Valves-Light Liquids 0.00403 © 88.00% 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Valves-Heavy Liquids 0.00023 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Light Liquids 0.01980 73.90% 0 0.0000 0.0000 8760 0.00E-+00 0.00E+00
Pump Sesls-Heavy Liquids 0.00862 [} 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compresssor Seals-Gas 0.22800 4 0.5858 0.3077 8780 2.97E+00 2.97E+00
Relief Valves-Ges/Vapor 0.10400 2 0.1358 0.0702 8760 6.77E-01 6.77E-01
Connectors 0.00183 93.00% 88 0.0074 0.0038 8760 3.67E-02 5.24E-01
Open-ended Lines 0.00170 0 0.0000 0.0000 8760 0.00E-+00 0.00E+00
lSBmEI'gg Connections 0.01500 2 0.0196 0.0101 8760 9.77E-02 9.778-02
Totals 0.78 0.40 3.88 5.44
1 EPA-453/R-95-017 Protocol for Equiy Leak i {Table 2-1),
? EPA-453/R-95-017 Protacol for Equipment Leak Emission Estimales (Table 5-2). monthly ing with leak of 10,000 ppmv.
A monthly g with leak ion of 2,000 ppmv for pumps In light liquid service. See Pump LDAR Conirol Effectiveness Calculation page.
HAP Emssions - SOCMI Factors Controlled Emlssions Uncontrolled Emissions
P HAP
Individual HAP Hours of HAP Emissi HAP
HAP Weight % VOC Weight % Operatlon {ibihr) {ton’yr) {tbihr) toniyr
COS 0.00% 33.74% 8760 0.00E-+00 0.00E+00 0.00E+00 0.00E+00
Cc12 0.00% 33,74% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HCI 0.00% 33.74% 8760 0.00E+00 0.00E+00 0.00E+00 0,00E+00
MeOH 0.00% 33.74% 8760 0.00E-+00 0.00E+00 0.00E+00 0.00E+00
C6 - C10 Aromatics 0.38% 33.74% 8760 1.01E-02 4.41E-02 1.41E-02 6.18E-02
Total 0.01 0.04 0.01 0.08
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant

Propylene Process Stream

Stream Name: Propylene
Service Type: Ges
Hours of Operation; 8760
This piping is Included In the LDAR program,
Molecular
CAS Weight Weight % Mole Mole
Chemical Name Number voc HAP {Ib/1b-mol) Fraction Percent
[ole] 630-08-0 28.01 0.00% 0.00E+00 0.00
H2 1333-74-0 2.02 0.00% .00E+00 0.00% _ |
co2 124-38-9 44.01 0.00% .00E+00 0.00% |
H20 7732-18-5 18.02 0.00% .00E+00 0.00
CHA 74-82-8 16.04 .00% .00E+00 .00%
AT 7440-37- 39.95 .00% .00E+00 .00%
N2 7727-37- 28,01 0.00% .00E+00 .00
H2S 7783-06-4 34.08 0.00% .00E+00 0.00
CcOos 463-58-1 Y Y 60.07 0.00% .00E+00 0.00
INH3 7664-41-7 N 17.03 0.00% L.00E+00 0.00¢
02 7782-44- N 32.00 0.00% 0.00E+00 0.00
S02 T7446-09- N 64.06 0.00 0.00E+00 0.00!
ci2 7782-50-! Y 70. 0.00 0.00E+00 .00
{HEl 7647-01-C N Y 364 0.00° 0.00E+00 .00% _ |
MeOH 67-56-1 Y Y 32.04 .00 .00E+00 .00% |
Ethano! 84-17-5 Y 48.07 .00% .00E+00 .00%
Dimethyl Ether 115-10-6 Y 46.07 0.00% .00E+00 .00%
Methyl Acetate 79-20- Y 74.08 0.00% ,00E+00 .00
Propancl 71-23-¢ Y 60.10 0.00% .00E+00 .00
Butanol <36 Y 7412 0.00% 0.00E+00 .0
Acetone 57-64- Y 58,08 0.00% 0.00E+0! 0.0
MEK 3-93- Y 72.11 .00% 0.00E+0! 0.0(
Ethane 74-84-0 N 30.07 .00% 0.00E+0( 0.00%
Ethylene 74-85-1 Y N 28.05 .00% 0.00E+00 .00%
Propane 74-98-6 Y N 44.10 .00% .00E+00 .00%
Propylene 115-07-1 Y 42.0F 100.00% .38E-02 100.00%
Isobutane 75-28-5 Y 58, .00% L.00E+00 .00%
N-Butane 106-87-8 Y 58. .00% .00E+00 .00%
Butylene 25167-67-3 Y N 56. .00% .00E+Q0 .00%
Isopentane 76-78-4 Y 72. ,00% L00E+00 0.00%
C4 - C12 Parafins N/A Y. 4. .00% .00E+00 .00% A d Octane
C4 - C12 Olefins A Y 2. .00% L.00E+00 0.00% A d Octene
C6 - C10 Naphthenes A Y 12.21 .00% .00E+00 0.00% A d Cy e
C6 - C10 Aromalics A Y Y 7811 0.00% 0.00E+00 0.00% Assumed Benzene
TOTALS 100.00% 2.38E-02 100.00%
leight % TOC 100.00%
[Weight % VOC 100.00%
Weight % HAP 0.00%
Uncontrolled
Fugitive Emissions - SOCMI Factors Controlled Emissions Emissions
*Equlpmem SOCMI TOC voC Hours of vo¢ voc
Type Emission Factor® % Control Source iSSTH issit Op iSSi i
‘| {kg/hr-source} With LDAR ** Count Rate (kg/hr) Rate (kg/hr) _{tpy) {tpy)
Valves-Gas 0.00597 92.00% 40 0.0191 0.0191 8760 1.84E-01 2.31E+00
Valves-Light Liquids 0.00403 88.00% 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Valves-Heavy Liguids 0.00023 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Pump Seals-Light Liquids 0.01880 73.90% 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Purmp Saals-Heavy Liquids 0.00862 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Compresssor Seals-Gas 0.22800 8 1.8240 18240 8760 1.76E+01 1.76E+01
Rellef Valves-Gas/Vapor 0.10400 4 0.4160° 0.4160 8760 4,02E+00 4,02E+00
Connectors 0.00183 93.00% 8 0.0010 0.0010 8760 9.89E-03 1.41E-01
Open-ended Lines 0.00t70 ] 0 0.0000 0.0000 8760 0.00E+00 0.00E+00
Sampling C { 0.01500 2 0.0300 0.0300 8760 2.90E-01 2.90E-01
[Totals 229 229 2211 24.36

! EPA-453/R-95-017 Protocol for Equipment Leak Emission Estimates (Table 2-1).

2 EPA-453/R-95-017 Protocol for E

3 Assumes montHy monitoring with leark definition of 2,000 ppmyv for pum

it Leak

(Table 52). Assumes monthly monftoring with leak definition of 10,000 ppmv.
ps in light liquid service. See Pump LDAR Control Effectivaness Calculation page.

HAP Emisslons - SOCM! Factors Conirolied Emissions Uncontrolled Emissions
HAP HAP
Individual HAP Hours of HAP Emi! Emi
HAP Welght % VOC Weight % Operation {ibihr) {tonlyr) {iblhr) {tonlyr)
COS 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E-+00
Ci2 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HC! 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MeOH 0.00% 100.00% 8760 0.00E+00 0.00E+00 0.00E+00 0.00E+00
C6 - C10 Aromatics 0.00% 100.00% 8760 0.00E+30 0.00E+00 0.00E+00 0.00E+00
Total 0.00 0.00 0.00 0.00
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TANKS 4.0 Report

Emissions Report - Detail Format
Tank Indentification and Physical Characteristics

Identification

TANKS 4.0.9d

User identification: Med Bow F&P Gasoline Tank
City: Medicine Bow
State: Wyoming
Company: Medicine Bow Fuel & Power LLC
Type of Tank: Internal Floating Roof Tank  ~
Description: Finished gasoline product tank; total 8 identical tanks.
Tank Dimensions
Diameter (ft): 150,00
Volume (gallons): 6,341,984.00
Tumovers: 5.72
Self Supp. Roof? {y/n): N
No. of Columns: 9.00
Eff. Col. Diam. (ft): 1.00
Paint Characteristics
Internal Shell Condition: Light Rust -
Shell Color/Shade: White/White
Shell Condition Good
Roof Color/Shade: White/White
Roof Condition: Good
Rim-Seal System
Primary Seat: Vapor-mounted
Secondary Seal Naone

Deck Characteristics

Deck Fitting Category: Typical

Deck Type: Bolted

Construction: Panel

Deck Seam: Panel: 5 x 7.5 Ft

Deck Seam Len, (ft): 5,831.58
Deck Fitting/Status Quantity
Access Hatch (24-in, Diam.)/Unbolted Cover, Ungasketed 1
Automatic Gauge Float Well/Unbolted Cover, Ungasketed 1
Column Well (24-in, Diam.)/Built-Up Col.-Sliding Cover, Ungask. 9
Ladder Well (36-in. Diam.)/Sliding Cover, Ungasketed 1
Roof Leg or Hanger Well/Adjustable 58
Sample Pipe or Well (24-in. Diam.)/Slit Fabric Seal 10% Open 1
Stub Drain (1-in. Diameter)/Slit Fabric Seal 10% Open 180
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