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4.14 MINE LONG·TERM COAL STORAGE 

The Mine will have two coal storage areas. The first is a 300,000-ton d~d storage (emergency 
stockpile) and the second is a300,000 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 associated with this stockpile once it is constructed, it has not been 
included in this analysis.' , 

Three scenarios were evaluated for the 'active co'al storage; There are: 

1. Stacking tubes located 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 (Sheridan, WY). 
The complete analysis is in Appendix F. 

Identjfy 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 coa~ 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 PMJO emissions, 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 descnbed 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!estimated 23% control effectiveness on the 
particulate emissions reSUlting in annual emissions of 60 tpy (Scenario 1 was estimated 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 financi!:!.lly viable. 
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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-Iow-sulfur-fuel. Operation ofthe 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 lim:ited 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 IIII 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 
Fire;water Pump. 

VOC 

PM 

Table 4.6 - Emergency Firewater Pump BACT Analysis Summary 

Restricted Operation «500 hr/yr) 

Low Sulfur Fuel 

Good Combustion Practices 

802 Limit: <0.01 tpy 

CO Limit: 0.09 

VOC Limit: 0.34 tpy 

Particulate Limit: 0.02 tpy (PMwfilterable) 

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 ofthe planned mercury 
removal system is estimated to be $235,164 per ton of mercury removed, as shown in 
Appendix O. 

MBFP requests a mercury emission rate of 0.02 jlg/Nm3
, which results in total facility mercury 

emissions of no more than 1.3xlO-4 tpy (0.26Ib/yr). At an electrical generation rate of66 MW 
per turbine (design), this results in emissions of 1.5x 1 0-7 Ib/MWh per turbine, which is 
significantly less than NSPS requirements in 40 CFR Part 60, Subpart Da mandating a mercury 
emission limit of20x 1 0-6 Ib/MWh for affected facilities. 
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the tail gas incinerator. The pollutant of concern for SRUs is 802, although emissions of other 
criteria pollutants may result from the combustion process. 

Identify S02 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 H2S 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 efficiency. 

For the proposed Plant, all three possible 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 ~lare 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 1 00% contro~ 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. 

4.9 CARBON DIOXIDE VENT STACK (STARTUP OPERATIONS ONLY) 
During initial startup operations and subsequent warm start operations, off-specification CO2 will 
be vented to the atmosphere. This exhaust will contain some small amount of 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 voe, HAP, and hydrogen sulfide (H2S) emissions will be generated from potential 
leaking process equipment, primarily downstream of the coal preparation and gasification 
portions ofthe facility (SELEXOL acid gas removal, C02 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 NOx 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. 

voe 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 voe service and 2,000 ppmv for pumps in voe service. Total facility estimated 
potential voe emissions from equipment leaks are 60 tons per year, and total facility estimated 
potential HAP emissions from equipment leaks are 16 tons per year. 

Identify 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 voe 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 forma~ structured LDAR program is proposed as BACT for components in voe 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. 

4.8 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 a tail gas treatment unit designed to remove S02 from the tail gas before the 
tail gas is vented to atmosphere. Typical SRU design also incorporates a thelmal 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 b~ 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-4531R-95-017). EPA­
approved Synthetic Organic Chemical Manufacturing Industry (SOCM!) factors were used for 
the calculations. Although use of the Refinery emission factors was considered, use of the 
Refmery factors was deemed inappropriate for the follow:ing reasons. 

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

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

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

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

Process streams within the Plant were grouped according to composition and service type (gas, 
light liquid, heavy liquid) and the number of potential equipment leak components was estimated 
for each process stream group. All streams were assumed to contain fluids for 8,760 hr/yr. 
Within Appendix B, detailed equipment leak calculations show controlled and uncontrolled 
emissions. Controlled emissions were calculated using control effectiveness factors for valves in 
gas or light liquid service and pump seals in light liquid service. The control effectiveness 
factors are based on implementation ofa 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 NOx and CO and advises use of98% destruction efficiency for VOCs / HAPs and 
H2S. 

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

Emissions from large malfunction events were estimated for the HP and LP Flares, due to the 
possible significant nature of a malfunction event affecting these flares. Malfunction-related 
emissions from the HP Flare are based on direct~g all syngas to the flare, which is the largest 
stream, by volume, that could potentially be directed to the HP Flare. Malfunction-related events 
affecting the LP Flare for a potential worst-case (high flow rate, high H2S content) vent stream 
that could be d:irected to the LP Flare. 
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Table 3.5 - Annual Criteria Pollutant Emissions Resulting from Cold Startup 
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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 10.90 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 4.62 7.77 0.51 0.06 0.70 

B-2 Reactivation Heater 8000/760 2.67 4.49 0.29 0.03 0.41 

B-3 HGT Reactor Charge Heater 8000/760 0.48 0.80 0.05 om 0.D7 

GP-l Gasifier Preheater'l 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 0.43 0.03 0.00 0.04 

GP-5 Gasifier Preheater 5 0/500 0.26 0.43 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 2 1.51 0.09 0.34 0.00 0.02 

C02 VS C~ Vent Stack 8760 --- 314.89 0.84 --- ---
FL-1 HP Flare 8760 3 10.28 81.86 3.11 187.70 0.00 

FL-2 LP Flare 8,760 4 0.15 0.44 0.74 36.01 0.00 

Total Emissions 268.64 584.48 192.87 256.69 196.04 

I. Operating hours shown for firing fuel gas mixture and natural gas (NG) are based on expected opemtions. 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 nonnal 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 
~:10,~);i'm::\','.,~;~i: :,iij\1;i~; ~~i'kl!ili{t~tflj;~~illfJI2ir,~ ~;;;l1i;'l:~j~t(~],&,~ " =---~~~ •• -'~-=='~II==~. 
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Benzene 8.54 Equipment Leaks 

Formaldehyde 0.71 Turbines 

Hexane 1.29 Auxiliary Boiler J 

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 tbe auxilIary boiler are calculated at continuous, full load operation. 
However, the boiler will nonnally operate at only 25% load but within compliance with its emission 
commitment (lbIMMBtu 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 tUne 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 bum 
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 op~rations and the maximum number of hours of operation per year. 
Detailed emission calculations are included in Appendix B. 

CT-l 

CT-2 

CT-3 

AB 

B-1 

B-2 

B-3 

Tanks 

EL 

CS 

FW-Pump 

Fl-1 

FL-2 

Table3.3 - Annual Criteria Pollutant Emissions Resulting from 
Normal Operations 

Power Generation 8,760 75.86 46.19 6.59 10.79 

Power Generation 8,760 75.86 46.19 6.59 10.79 

Power Generation 8,760 75.86 46.19 6.59 10.79 

Steam Generation 1 8,760 14.17 23.81 1.56 0.17 

Catalyst Regeneration 8,760 2 4.62 7.77 0.51 0.06 

Reactivation Heater 8,760 2 2.67 4.49 0.29 0.03 

HGT Reactor Charge Heater 8,760 0.48 0.80 0.05 0.01 

Product Storage 8,760 --- --- 102.62 --
Equipment Leaks 8,760 --- --- 59.63 --

Coal Storage & Processing 8,760 -- -- -- ---
Firewater Pump Engine 3 500 1.51 0.09 0.34 0.00 

HP Flare 8,760 4 0.49 0.98 2.97 0.00 

LP Flare 8,760 4 0.12 0.25 10.74 0.00 

Total Emissions 251.63 176.75 200.18 . 32.65 

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

43.80 

43.80 

43.80 

2.15 

0.70 

0.41 

0.07 

---
---

61.08 

0.02 

---
---

195.84 

2. The catalyst regeneration heater and reactivation heaters will operate less than 8,760 hr/yr, but potential emissions are 
based on 8,760 hr/yr of operation. 
3. The Firewater Pump combusts diesel fuel. 
4. Based on continuous natural gas pilot for flares. 
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Table 3.2 - Emission Units and Fugitive Sources 

_~~~lI_~~![I~~_ 
= '" ~~ ~~~:: (,~~~£t~l~&~r ~~~~.u.-_~~~ 

Normally Operating Equipment and Fugitive Sources 

Combustion Turbine 1 CT-1 66MW Electrical and steam generation 

Combustion Turbine 2 CT-2 66MW Electrical and steam generation 

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

Auxiliary Boiler AB 66 MMBtulhr Steam generation (nonnal service is standby 
at 25% load to prevent freeze ups ifthere is 

a Plant shutdown) 

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

approximately 9 MMBtu/hr) 

Reactivation Heater* B-2 12.45 MMBtu/hr Reactivation heatmg 

HGT Reactor Charge Heater B-3 2.22 MMBtu/hr Reactor charge heating 

HP Flare (pilot only) FL-1 0.82 MMBtulhr 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 MMBtulhr Gasifier refractory preheating 

Gasifier Preheater 2* GP-2 2] MMBtulhr Gasifier refractory preheating 

Gasifier Preheater 3* GP-3 2] MMBtulhr Gasi~er refractory preheating 

Gasifier Preheater 4* GP-4 21 MMBtu/hr Gasifier refractory preheating 

Gasifier Preheater 5* GP-5 21 MMBtulhr 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 

CO2 Vent Stack* CO2 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 (nonnal operation, cold startup/initial year 
emissions, and malfunctions). Annual emissions resulting from nonnal 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, frrewater 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 nonnally 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 

Fonnaldehyde 0.71 

Hexane 10.26 

Methanol 12.79 

Naphthalene 0.01 

PAH 0.02 

Propylene Oxide 0.28 

Toluene 1.81 

Xylene 0.77 

OtherHAPs* 0.01 

Total HAPs 24.71 

*Other individual HAPs are less than 0.01 tpyeach. 

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 (production of gas and hydrocarbon liquids 
through gasification) 

Because the primary purpose, and source of revenue of the facility is to produce gasoline fuel, 
the main SIC code will be 1311. 
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complete amended permit application is being submitted. This pennit application contains 
information descnbing 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. . 

1.2 FACILITY LOCATION 
The Mine and Plant (collectively, the MBFP Facility) will be located approximately 7.5 miles. 
north of Interstate 80, exit 260 (Elk Mountain) on County Road #3 in Section 29 of Township 21 
north and Range 79 west in Carbon County~ south-central Wyoming. Figure 1.1 shows the 
general location ofthe 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 1 00 tpy major source threshold. Annual emissions of criteria pollutant emissions 
are shown in Table 1.1 for normal operations without startup, shutdown, and malfunction (SSM) 
events. Estimates of the following pollutants are included: NOx (nitrogen oxides, including 
nitrogen dioxide [N02]), carbon monoxide (CO), volatile organic compounds (VOC), and 
particulate matter with a diameter ofless than 10 inicrons (PMIO). 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) 

Based on criteria pollutant emissions, this facility is considered to be a major source for the PSD 
Program (40 CPR §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 tpyare included in the table. Because 
potential emissions of Methanol exceed 10 tpy (although total HAPs are less than 25 tpy), the 
facility is a ~ajor source of HAPs and is subject to some National Emission Standards for 
Hazardous Air Pollutants (NESHAP) in 40 CFR Parts 61 and 63. ' 
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1.1 GENERAL FACILITY DESCRIPTION 
Medicine Bow Fl,1el & 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 fuels. The Mine will be a 3.25 million ton per year (MMtpy) 
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) gasification 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 nOrn1a1 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 

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

• 712 TPD of coarse slag 

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

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

• Approximately 400 to 500 MMBtu/hr 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 export power to the electrical grid. 
Three combustion turbines will be equipped with the best avaiiable pollution control 
technologies, which include 10w-NOx burners, diluent injection, selective catalytic reduction 
(SCR), and oxidation catalyst to keep criteria pollutant emissions low. 

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

This amended Prevention of Significant Deterioration (PSD) permit application contains fully 
updated infonnation 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 

URS 1-1 
Rev. 5/12/08 
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AppendixJ 2112108 

AppendixN 1/18/08 

Appendix 0 2/13/08 

Superseded 

Added 

Deleted 

Moved and revised near field modeling discussions to Chapter 
6; far field modeling description remains 

Added tabbed divider 

Delete Appendix 0 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. 
Cons.equently, 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 ~ssumptions, 
and would instead be based on the actual operations of the equipment. 

Page change history - iv 
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6-8 4123108 Superseded Added road haul volume sources to Table 6.5 and footnote. 

6-9 (6-10) 4123108 Superseded Replaced Figure 6.3 with updated version, showing road haul 
sources assocfated with the EMM and S8H Mine 

6-19 to 6-22 4/23/08 Superseded Updated Tables 6.10, 6.11, and Figures 6-7, 6-8 for revised 
3-hr and 24-hr S02 modeling results 

(6-23) 4/23108 Superseqed Updated Tables 6.12, 6.13, and Figures 6-10, 6-11 for revised 

6-24 to 6-26 PM10 modeling results 

6-1 to 6-48 2/12108 Superseded Revised chapter to reflect new AERMOD near field modeling 
results and Incorporated relevant portions from Appendix J 

6-19 to 6-30 3/3/08 Superseded Revised near-field modeling criteria pollutant results based on 
revised modeling for years 2000 and 2003 

6-33 to 6-36 313108 Superseded Revised near-field modeling HAP results based on revised 
modeling for years 2000 and 2003 

7-1 (7-2) 1/18/0B Superseded 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. 

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

Appendix 8 5/29/08 Superseded Edits to pages 8-1,8-2, and B-3 through 8-11 to correct 
mercury emission rates. 

Appendix 8 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 8-29(1) and additional. 
pages. for coal mining emission calculations (pages 8-29(2) 
through 8-29(16». 

Page 8-30 reprinted, due to pagination detail. 

Appendix B 2/12/08 Superseded Emission revisions requested by WDEQ * and page ( 

numbering changes 

Appendix F 11410B Superseded Updated coal storage BACT analysis 

Appendix H 1/18/0B Addition Added Incremental NOx Removal Cost as Appendix H 

Appendix I 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 

4-27 (4-28) . 5/12108 Superseded 

4-29 (4-30) 4/23/08 Superseded 

4-7(4-8) 1/18/08 Superseded 

5-3 to 5-10 2112108 Superseded 

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

Revised equipment leak definitions in Section 4.7 from 10,000 
ppm v to SOO 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. 

Clarification to first paragraph under Section 4.10, to sate that 
the expected operati)1g hours for the gasffier 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. 

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

Added discussions of: 

• -New 40 CFR Part 60, Subpart JJJJ regulations 

• -Wyoming Chapter 6, Section 5 permitting requirements 

Revised discussion of Subpart DDDDD NESHAP 

General Note for Section 6, regarding equipment Revisions were made In other sections of the application on 
leak emission rates 5/12108 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 

6-3 4/23/08 

6-4 4/23/08 

6-5 to 6-6 4/23/08 

6-7 4123108 

Superseded 

Superseded 

Superseded 

Superseded 

Superseded 

Revised Table 6.4 to remove Source 10 'CoaIStor,' and to 
provide darifying footnotes based on conversations with JNail 
(4-30-08). 

Revised Table 6.1 for modeled PM,o emission rates 

Revised Table 6.2 for LP Flare model parameters and added 
table footnote. 

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. 

Revised Table 6.4 for coal mine area source modeling 
parameters and emission rates and added footnotes 

Page change history - ii 
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(1-1) 1-2 

1-7 (1-8) 

1-1 

1-2 

(1-1) 1-2 

1-7 (1-8) 

2-1 to 2-2; 

2-5 (2-6) 

2-9 (2-10) 

(3-3) 3-4 to 
3-6 

3-9 (3-10) 

3-1 to 3.4; 

(3-5) 3-6 

3-3to 3-10 

0. hG " ,-
n?"~' .;~ "e-- .. . ~ 

. Page Change History 
MBFP PSD Permit Application Dated December 31,2 

RECEIVED 
JUN 2008 
AIR QUAUTY 

D1V1S/ON 

4/23108 Supersedoo Updated Table of Contents, Acronyms 

5/12108 Supl:lrseded Rl:lvised 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. 

5/12/08 Superseded Revised HAP emissions following revision to eqUipment leak 
emission calculation. 

4/23/08 Superseded Revised Saddleback Hills Mine coal production rate from 3.2 
MMtpy to 3.25 MMtpy 

4/23/08 Superseded Updated emissions in Table 1.1 for PM10 

2112108 Supl:lrseded Updated emissions in Table 1.1 

2/12108 Superseded Updated emissions in Table 1.2 

4/23/08 Superseded Added sentenre in Section 2.1, 2nd paragraph, to explain 
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.) 

2/12/08 Superseded Added sentenre (bottom of page) about heating C02 vent 
stream 

5/12108 Superseded Revised vac emissions in Tables 3:3 and 3.5 to reflect 
updated equipment leak values and total facility vac emission 
rates and HAP emissions in Table 3.4 following revision to 
equipment leak calculations. 

5/12/08 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 ppmv for pumps following revised equipment leak 
emission calculations. 

4/23/08 Superseded Revised SBH Mine Section 3.1 to ciarify 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 & conveying emission 
rates. 

2/12108 Superseded Revised emissions and emission-related descriptions to 
address operating hour and fuel 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 toKatrina_Winborn@URSCorp.comif 
you need additional information or copies of the revised application. Alterriatively, you can 
contact Susan Bassett at (303) 740-3824 or via email toSusan_Bnssett@URSCorp.com. 

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 
June 4, 2008 

Chad Schlichtemeier 
Wyoming Department of Environmental Quality 
Air Quality Division / NSR Program Manager 
Herschler Building . 
122 West 25th 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: 

URS CorpomtlOO 
IllSl aGst TuftsA\l&I1\le 
Oen~, co S025li' 
Tel: ~6IlU?7() 
Falt: Sos,6!l4.3946 

OlbsW1Jf7~ 

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 
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Medicine Bow Fuel & Power Industrial Gasification & liquefaction Plant 
Turbine Detail Sheet-Initial Year (Cold Start and Remainder Normal Operations [Base Load)) 

Source 10 Number 
Equipment 10 

Turbine Usage 
Turbine Make 
Turbine ModeJ 
Serial Number 
Inslallation Date 
Engine Configuration 
Emission Controls 

Design Output 
Site Operating Hours 
Exhaust Temperature 

Gas Heatin9 Value 
Gas AowRate 
Gas Heat Rate 

Turbine and HRSG Train 1 

Power Generation 
GE 
7EA 
TBD 
TBD 
Turbine 
SCRIOxidaUon Catalyst 

66MW 
7760 hr/yr 

300 'F 

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

4S'F 
16399.6 Btullb 
44,450Iblhr 
729.0 MMBtwhr 

Potential emissions from Fuel Gas Mixture Opet'9don (Ncrmaloperations, Pertlal Yea,) 

85'1' 
16399.6 Btullb 
40,2401blhr 

659.9 MMBtulhr 

Pollutant Emission Emission Estimaled Hourly Emssions Max Hourly 
Factor Faclor -12'1' 4S'F 8S'F Emsslons 

(ppmv, dry) (lb/MMBtu) (tblhrl IIblhrl IIblhrl (lblhr) 

NOx 6 0.0234 18.40 17.44 16.12 18.40 
CO 6 0.0143 11.20 10.62 9.81 11.20 
VOC 1.4 (ppmv, wet) 0.0020 1.59 1.52 1.40 1.59 
502 0.0034 2.67 2.43 224 2.67 
PM10Totai 0.0127 10.00 10.00 10.00 10.00 
Mercury 7.86E-D7 1.34E-D8 1.0SE-OS 9.9SE-06 9.21E-D6 1.0SE-DS 
l,3-Butadlene 4.30E-D7 3.38E-D4 3.13E-04 2.B4E-04 3.38E-D4 
Acetaldehyde 4.00E-OS 3.14E-02 2.92E-02 2.64E-D2 3.14E-D2 
Acrolein 6.40E-06 S.03E-D3 4.67E-D3 4.22E-03 S.03E-03 
Benzene 1.20E.-DS 9.43E-03 8.7SE-03 7.92E-D3 9.43E-D3 
Ethylbenzene 320E.-DS 2.S1E-D2 2.33E-D2 2. l1E-D2 2.S1E-02 
Formaldehyde 7. 1 OE-05 S.58E-02 5.1BE-02 4. 69E-02 S.58E-D2 
Naphthatene 1.30E-OS 1.02E-D3 9.48E-D4 8.5BE-04 1.02E-03 
PAH 2.20E-06 1.73E-D3 1.60E.Q3 1.45E-03 1.73E-D3 
Propylene Oxide 2.90E-OS 2.28E-D2 2.11E-D2 1.91E-D2 2.28E-02 
oluene 1.30E-D4 1.02E-D1 9.481:-02 8.58E-D2 1.02E-Dl 

Xylene 6.40E-DS S.031:-D2 4.671:-02 4,22E-D2 5.03E-D2 

Estimated 
Annual Emissions 

(toyl 

67.20 
40.92 
5.84 
9.56 

38.80 
3.84E-D5 
1.21E-03 
1.12E-01 
1.80E-02 
3.37E-D2 
9.00E-oZ 
2.00E·Ol 
3.66E-03 
6.19E-D3 

. B.16E-02 

3.66E·01 
1.80E-01 

Exhaust Composilion Base Load, Temp. = -12'F Base Load, Temp. = 45'F Sase Load, Temp. = 85°F 
Weighted Mol 

Component MoI.Wt. Volume % Wei9hted Mol Wl Volume % Wl VoJumB% WeJghted Mol Wt 

Argon 39.94 1.03 0.41 1.03 0.41 1.03 0.41 
Nttrogen 2B.02 77.34 21.67 76.B2 21.52 76.61 21.47 
Oxygen 32.00 12.08 3.87 12.22 3.91 12.37 3.96 
Carbon Dioxide 44.01 3.32 1.46 3.23 1.42 3.17 1.40 
Water 18.02 6.23 1.12 6.71 1.21 6.73 1.21 

100.0 28.5 100.0 28.5 99.9 28.4 

Source of 
Emission 
Factor 

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

AP-42' 
Mant. Data' 
Man!. Data' 

AP-42' 
AP-42' 
AP-42' 
AP-4Z' 
AP-42' 
AP-4z' 
AP-42' 
AP-4z' 
AP-4z' 
AP-42' 
AP-42' 

Calculation of dry mass flow rate: Base Load, Temp. = OaF Biseloid, Temp. = 4S'F Base Load, Temp. = 80'F 

Mass flow of exhaust = 2.03E+06· Iblhr 1.93E+06 Iblhr 1.78E+06 
1v1olar flow of exhaust = Mass flow of exhaust I Mol WI = 71079.6 Ib-mollhr 67738.0 lb:-mollhr 62614.9 

Molar flow of water= Vol. % Hp .. Exhaust molar now = 442B.3 Ib-mollhr 4545.2 Il>-moVhr 4214.0 

Molar Flow of 02= Vol.% or Exhaust melar flow = 6586.4 lb-moVhr 6277.6 Ib-moi/hr 7745.S 
Molar now of Exhausl dry = Exhaust molar now - H2O molar now= 66651.4 lb-moVhr 63192.8 II>-mollhr 58400.9 

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

, Criteria pollutant emssion factors provided by the manufacturer, but In some cases have been adapted from natural gas combustion. The NOx 
emission factor is corrected to lS% 02. 
, EPA AP-42, Volume I, Afth Edition -April 2000, Table 3.1-3, EmIssion Factors for Hazardous AIr Pollutants from Natural Gas-Fired Stationary Gas 
Turbines. Note: These emission factors are for natural gas corrtJus1ion, which is expected to produce emissions of these pollutants that are very 
similar to the enissions produced during fuel gas coTl'tlustion, so these emission fac10rs 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 now rates and compositions are based on Information provided by GE. (Information provided by Paul Rood of SNC Lavalln via email on 
12117/07.) 
Average VOC molecular weight assumed to be 46 Ib-moIAb. 
The operatin9 hours include 500 hours for malfunction and wamn start-up. 

Rev. 5/29/08 

Iblhr 
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Medicine Bow Fuel & Power Industrial GasiffcaUon & Llquefacllon Plant 
Turbine Delali Sheet - SSM Emissions. Natural Gas Firing (Cold Start·up) 

Source 10 Number 

Design Output 
Cold Operating Hours 
Normal Opera ling Hours 
Natural Gas Heating Value 
Natural Gas Flow Rete 
Natural Gas Heat Rete 
Gas Flow Rate 

Turbine and HRSG Train 1 

66MN 
6 hr/yr 

994 hr/yr 
21515 Btunb 
36.495 Ib/hr 
7B5.2 MMBtu/hr 
0.77 MMscflhr 

Polendal Emissions from Natural Gas Oparation (Cold Startup. Partial year! 
Pollutant Emission Emission EstJinatsd emissions 

Factor Factor 
(Ib/MMBtu) (oornY. dry) (Iblhr) 

NOx(cold) 25 77.56 
NOx (normal) 6 18.61 
COlcold) 10 18.89 
CO (normal) e 11.33 
VOC 1.4 (ppmv. wet) 1.62 
502 0.0034 2.67 
PM10Totai 10.00 
Mercury O.OOOEtOO O.OOE+OO 
l,S-Butadlene 4.30E-07 3.3BE-04 
Acetaldehyde 4.00&05 3.14E·02 
Acrolein 6.40E·06 5.03E·03 
Benzene 1.20E-05 9.42E·03 
Ethylbenzene 3.20E·05 ·2.51E-02 
Formaldehyde 7.10E-05 5.57E-02 
Naphthalene 1.30E·06 1.02E-03 
PAH 2.20E-06 1.73E-03 
Propylene Oxide 2.90E-05 2.2BE·02 
Toluene 1.30E·04 1.o2E·ol 
Xvlene 6.40E-05 S.03E-02 

Exheust Composition Base Load, Temp. = O'F 

Component MoI.Wt. Volume % 
Argon 39.94 0.9 
NKrogen 28.02 75.5 
Oxygen 32.00 13.88 
Carbon Dioxide 44.01 3.22 
Water 18.02 6.5 

100.0 

CalculaHon 01 dry mass now ,ate: 
Mass now 01 """aust = 2.06E+06 Iblhr 
Melar now of exhaust = Ma .. now of exhaust I Mel wt = 

Molar now of water = Vol.'" H,O • Exhaust molar now = 
Molar Flow 01 02= Vol.'" 02 • Exhaust molar now = 

Melar now of Exhausl. dry = Exhaust molar now- H2O molarnow= 

Weighted Mol WL· 
0.36 

21.16 
4.44 
1.42 
1.17 
28.5 

72132.9 
4686.6 

10012.0 
67444.3 

Vol.'" 02, dry = 02 molar Row I Exhaust molar now = 14.6'" 

[tpy) 

0.23 
9.25 
0.06 
5.63 
0.81 
1.33 
5.00 

O.OOE+OO 
1.69E,04 
1_S7E·02 
2.51E-03 
4.71E·03 
1.26E-02 
2.79E·02 
5.10E·04 
B.64E-04 
1.14E·02 
5.1oE-02 
2.51E-02 

lb-moUhr 
lb-moUhr 

lb-moUhr 
lb-moUhr 

Source of 
Emission 
Factor 

Mant. Data' 
Manl. Data' 
Manf.Oata' 
Mant. Oats' 
Manf.Oata' 

AP-42' 
Menf.Dala' 

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

I Criteria pollutant emission factors provided by the manufacturer_ The NOx emission factor Is corrected to 15% 02. Cold operation amissions assume 
that the 5CR I oxidation catalyst is not operating. Nitrogen injection is assumed; however, nitrogen may nat be available untillhe Air separation Unit is 
operating. 

2 EPA AP-42, Volume I. Fifth Edition - April 2000. Table 3.1-3, Emission Factors tor Hazardous Air Pollutants from Natural Gas-Fired Stationary Gas 
Turbines. Nate, no mercury emission factor Is given for natural gas combustion and so Is assumed as zaro here. 

Additional notas: 

These emissions are calculated assuming an ambient temperature of -12'F, which producas the worst case emission estimate. 
All natural gas heat rates. flow rates, and exhaust compositions are based on Information provided by GE. (Information provided by Paul Rood of 
5NC LavaUn via eman on 12118107.) 
Average VOC molecular weight assumed to be 46Ib-molnb. 

Rev. 5/29/08 B-4 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaclion Plant 
Turbine Cetail Sheet- Nonnal OperaUons (Base Load) 

Source 10 Number 
Equipment 10 

Turbine Usage 
Turbine Make 
Turbine Model 
Serial Number 
Installation Date 
Engine Configu",Uon 
Emission Controls 

Design Output 
Sne Operating Hours 

Exhaust Temp ... IlJre 

Gas Heamg Value 
Gas Flow Rate 
Gas Heat Rate 

Turbine and HRSG Train 1 

Power Generation 
GE 
7EA 
TaD 
TaD 
Turbine 
SCRlOxidation Catalyst 

66 MW 
8760 hr/yr 
300 'F 

-12'F 
16399.6 Btullb 
47.910 lbihr 
785.7 MMBtu/hr 

Potentiat EmissionslTom Fuel Gas MIxture 0 eratlon 

45'F 
16399.6 Btullb 
44.450 lbihr . 

729.0 MMBtulhr 

85'F I 16399.6 Btullb 
40.240 lbihr 
859.9 M\1Btulhr 

Pollutant Emission Emission Estimated Hou~v Emissions Max Houriy 
Factor Factor -12'F 4S'F 85'F Emissions 

(ppmv. dry) [lbIMMBtu) Ilblhr) (lblhr) (lbl11r) [lbihr) 

NOx 6 0.0234 18.40 17.44 16.12 18.40 
CO 6 0.0143 1/.20 10.62 9.81 1/.20 
VOC 1.4 (ppmv. wet) 0.0020 1.59 1.S2 1.40 1.59 
502 0.0034 2.67 2.48 2.24 2.67 
PM10Totai 0.0127 10.00 10.00 10.00 10.00 
Mercury 3 7.86E-07 1.34E-08 1.0SE-05 9.96E-06 9.21E-06 1.05E-OS· 
1.3-Butadiene 4.30E-07 3.38E-04 3.131:-04 2.84E-04 3.38E-04 
Acetaldehyde 4.00E-oS 3.14E-02 2.92E-02 2.84E-02 3.14S-02 
f'.croleln 6.40E-DB S.03E-03 4.67E-03 .4.225-03 5.03E-03 
Senzene 1.205-05 9.431:-o3 8.75E-03 7.921:-03 9.43E-03 
E1hylbenzene 3.20E-05 2.S1E-02 2.33E-02 2.115-02 2.51E-02 
Formaldehyde 7.10E-oS 5.58E-02 5.18E-02 4.69E-02 5.58E-02 
Naphthalene 1.30E-DB 1.02E-03 9.48E-04 8.58E-04 1.02E-03 
PAH 2.20E-06 1.73E-03 1.60E-03 1.45E-03 1.73E-03 
Propylene Oxide 2.9OE-05 228E-02 2.11E-02 1.91E-02 2.28E-02 
~o'uene 1.30E-04 1.02E-01 9.48E-02 8.58E-02 1.02E-Ol 
Xylene 6.40E-05 5.035-02 4.67E-02 4.22E-02 5.03E-02 

Estimated 
Annual emissions 

Itpv) 

75.86 
46.19 
6.S9 

10.79 
43.80 

4.33E-05 

1.37E-03 

'.27E-o, 
2.03E-02 
3.81E-02 
1.02E-01 
2.25E-01 
4.13E-03 
6.98E-03 
9.21E-D2 
4.13E-01 
2.03E-01 

Exhaust Composition e ... Load, Temp. A -12'F Base Load. Tomp. =45"F Base load, Temp. = esoF 

WelghladMol Weighted Mol 
Component Mol.Wl Volume 0/0 Wt Volume % WI. Volume % WeJghledMoIWl 
Argon 39.94 1.03 0.41 1.03 0.41 1.03 0.41 
Nitrogen 28.02 77.34 21.67 76.62 21.52 76.61 21.47 
Oxygen 32.00 12.08 3.67 12.22 3.91 12.37 3.96 

Carbon Dioxide 44.01 3.32 1.46 323 1.42 3.17 1,40 

Water 18.02 6.23 1.12 6.71 1.21 6.73 1.21 
100.0 2e.5 100.0 2e.5 99.9 26.4 

Source of 
Emission 
Factor 

Manf. Data' 
Manf. Data' 
Moot Data', 

AP-42' 
Manf. Data' 
Manf.Oata3 

AP-42' 

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

Calculation of dry mass flow ,ate: Base Load, Temp. = O'F Base Load, Temp •• 4SOJ= easa Lood, Temp. = eO'F 
Mass now of exhaust = 2.03e-OS Iblhr 1.93E+06 Ib/hr U8e-OS 

Molar flow 01 exhaust ~ Mass Row of exhaust I Mol Wt = 71079.6 Ib-moilhr 67738.0 Ib·mollhr 62614.9 
Molarflowofwater= Vol.% ~O" exhaust molar flow = 4428.3 Ib-moIIht 4545.2 b-moJllY 4214.0 

Molar Flow or 02= Vol'/o 02" Exhaust molar ftow = 6586.4 Ib-mollhr 8277.5 IlrmoUhr 7745.5 

Molar now of Exhaust, dry = Exhaust molar flow .. H2O molar flow: 66651.4 . Jb-mollhr 63192.8 Ilrmo/lhr 56400.9 
Vol.% 02, drr= 02 molarfJowJ Exhaust molar flow = 12.9% 13.1% 13.3% 

total exhaust flow, adm 499,773 476:;'77 440:;'56 

, Crileria 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% 02. 

, EPA AP-42. Volume I. Fifth Ednion - April 2000, Table 3. '-3. Emission Factors for Hazardous Air PoliutanlS from Natural Gas-Fired Stationary 
Gas Turbines. Nole: These emission factors are for natural gas combustion, which is expected 10 produce emissions of these poliutanlS 1hat are 
greater than or equal to the emissions produced during 1uelgss combustion, so these emission factors should provide worst case 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 besed on info/Tl'1ation provided by GE. (Informadon provided by Paul Rood of SNC Lavafin via email on 
12117/07.) 

Average VOC molecular weight assumed to be 461b-moVRl. 

Rev. 5/29/08 

Iblhr 

Ib-moVhr 
lb-molJhr 

lb-moJIhr 
J~mollhr 
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Medicine Bow Fuel & Power Industrial Gasification & LlquefacUon Plant 
Turbine Delall Sheet -In/Ual Vear (Cold Slart and Remainder Normal Operations [Base LoacIJ) 

Source 10 Number 
Equipment ID 

Turbine Usage 
Turbine Make 
Turbine Model 
Serial Number 
InstallaUon Date 
Engine ConfiguraUon 
Emission Controts 

Design Output 
Site OperaUng Hours 

Exhaust Temoerature 

Gas HeaUng Value 
Gas Flow Rate 
Gas Heat Rate 

Turbine and HRSG Train 2 

Power Generation 
GE 
7EA 
TBD 
TBD 
Turbine 
SCRlO.ldaUon Catalyst 

66MW 
7760 hrlyr 

300''F 

-12'F 
16399.6 BtuJIb 
47,910 Iblhr 
785.7 MMBtuihr 

45'F 
16399.6 BtuRb 
44,450 Iblhr 

729.0 MMBtU/hr 

85'F 
16399.6 8tuJIb 
40,240 tblhr 
659.9 MMBtu/hr 

Polenllal Emissions li'om Fuel Ge. Mlxlure Ol2srsllcn (Normalo erallons ParOal year) 
Pollutant emission emission esUmated Hou~v emissions Max Hourly 

(p:.aetor Faetor -12'F 4S'F 65'F emissions 
mv dry) (lblMMBtu) (lblhr) (lb/hr) (lblhr) (lblhr) 

NOx 6 0.0234 18.40 17.44 16.12 18.40 
eo 6 0.0143 11.20 1o.a2 9.81 11.20 
voe 1.4 (ppmv, wet) 0.0020 1.59 1.52 1.40 1.59 
502 0.0034 2.67 2.4B 2.24 2.67 
PM10Totai 0.0127 10.00 10.00 10.00 10.00 
Mercury 7.8Be-07 1.34e-08 1.05E-05 9.96E-06 9.21E-{)6 1.05E-05 
1,3-Butadlene 4.30e-07 3.38E-04 3.13E-04 2.84E-04 3.38E-04 
Acetaldehyde 4.00E-05 3.14e-02 2.92E-{)2 2.84E-02 3.14E-02 
Acrolein 6.40E-06 5.03E-03 4.67E-03 4.22E-03 5.o3E-03 
Benzene 1.20E-05 9,43E-03 8.75E-{)3 7.92E-03 9.43E-{)3 
Ethylbenzene 3.20E-05 2,51E-02 2,33E-02 2.11E-02 2,51E-02 
Fcnnaldehyde 7.10E-05 5.58E-02 5.18E-02 4.69E-02 5.58E-02 
Naphthalene 1.30E-06 1.02E-03 9.48E-{)4 8.58E-04 1.02E-03 
PAH 2.20E-06 1.73E-03 1.60E-03 1.45E-{)3 1.73E-03 
Propylene Oxide 2.90E-05 2.28E-02 2.11E-02 1.91E-02 2.28E-02 
Toluene 1.3OE-04 1.02E-{)1 9.48E-02 8.58E-02 l_D2E-01 
Xylene 6.401:-05 5.03E-02 4.67E-02 4.22E-{)2 5.03E-02 

EsUmated 
Annual emtsslons 

(tpy) 

67.20 
40.92 
5.34 
9.56 

38.80 
3.B4E-{)5 
1.21E-03 
1.12E-01 
1.8oE-02 
3.37E-02 
9.00E-{)2 
2.00E-01 
3.66E-03 
6.19E-03 
8.16E-{)2 
3.66E-01 
1.8oE-01 

Exhaust CompolJiion Boso Load, Temp. - ~12DF Saso Load, Tamp .• 46DF Ban Load, T~"np . • 8S'F 

Weighted Welghled Mol 
Component Mol. WI. Volume 0/0 Mol WI. Volume 0/11' WI. VolumB% Weighted Mol Wt. 
Argon 39.94 1.03 0.41 1.03 0.41 1.03 0.41 
Nitrogen 28,02 77.34 21.67 76.82 21.52 76.61 21.47 
oxygen 32.00 12.08 3;87 12.22 3.91 12.37 3.96 
Carbon DioxIde 44,01 3.32 1.48 3.23 1.42 3.17 1.40 
Water 18.02 6.23 1.12 6.71 1.21 6.73 1.21 

100.0 2M 100.0 28.5 99.9 28.4 

Souree of 
emission 
Factor 

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

AP-42' 
Menf.Deta' 
Man!. Data' 

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

Calculation of dry mass flowra1e; Base Load, Temp. I: OaF Base Load, Temp .• 46cF Basa Load, Tamp .• sotF 
Mass flow of exhaust = 2.03c+08 Iblhr 1.93E+06 Ib/hr 1.78ct08 

Molar now or exhaust = Mass now Dr exhaust I Mol WI = 71079.8 lb-moUhr 67738.0 lb-moVhr 82614.9 
Molar nDWorwaler= Vol.% HzO" Exhaust molar flow = 4428.3 lb-moUhr 4545.2 Ib-mollhr 4214.0 

Molar Row of 02= VoL % 02 t Exhaust molar flow = 8586.4 lb-moVhr 8277.6 Jb-mollhr 7745.5 
Molar flow of Exhaust, dry = Exhaust molar flow - H20 molar f1ow= 66651.4 Ib-mollhr 63192.8 Ib-molJhr 58400.9 

Vol.°1a 02, dry= 02 molarfiowl Exhaust molar flow:: 12.9% 13.1% 13.3% 
total exhaust fJow. Berm 499,773 476,277 440,256 

, Criteria pollutant emission factors provided by the manufacturer. but In some cases have been adapted from natural gas combusUon. The 
NOx emission factor Is corrected to 15% 02. 
2 EPA AP-42, Volume I. Fifth EdlUon - Ap~1200o, Table 3.1-3. Emission Factor. for Hazardous Air Pollutants from Natural Gas-Fired 
StaUonary Gas Turbines. Note: These emission faetors are for naturel gas combustion, which Is expected to produce emissions of these 
pollutants that ere very similar to the emissions produced during fuel gas combustion, so these emission factors should provide representative 
emission esUmates, 
, Mercury concanlraUon tn turbine exhaust g8sIs based on esUmated mercury emission rates, as provided by the mercury guard bed 
manufacturer. 

Additional notes: 
All gas flow rates and compositions are based on infonnaUon provided by GE. (InformatJon provIded by Paul Rood of SNC Lavalln via email 
on 12/17/07.) 
Average voe molecular weight assumed to be 461b-moVlb. 
The operaUng hours tnctude 500 hours for malfunction and wamn start-up. 
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Medicine Bow Fuel & Power Industrial GasiflcaUon & Liquefaction Plant 
Turbine Detail Sheet· SSM Emissions, Natural Gas Firing (Cold Start-up) 

Source 10 Number 

Design Output 
Cold OperaHng Hours 
Normal Oparating Hours 
Natural Gas Heating Value 
Natural Gas Flow Rale 
Nalural Gas Heat Rate 
Gas Flow Rale 

Turbine and HRSG Train 2 

66MW 
6 hr/yr 

994 hr/yr 
21515 Blunb 

36.495 Ib/hr 
785.2 MMBtu/hr 

O. n MMscf/hr 

PotenOal Emissions from Natural Gas Op6rallon (Cold Startup, Parllal year) 
Pollutant Emission Emission Estimated Emissions 

NOx(cold) 
NOx (nonnal) 
eo (cold) 
eo (normal) 
voe 
502 
PM10TotaJ 
Mercury 
1.3-Butadiene 
Acetaldehyde 
Acrolein 
Benzene 

Ethylbenzene 
Formaldehyde 
Naphthalene 
PAH 
Propylene Oxide 
Toluene 
Xylene 

Exhaust Composition 

Component 

Argon 
Nitrogen 

Oxygon 
Carbon Dioxide 

Water 

Calculation of dry mass flow rate: 

Factor 
(lbIMMBtul 

0.0034 

4.30&07 
4.00E-05 
6.40E-06 
1.20E-05 
3.20E-06 
7.10E-05 
1.30E-06 
2.20E-06 
2.90E-05 
1.30E-04 
6.40E-05 

Mol. WI. 
39.94 

28.02 

32.00 

".01 
18.02 

Factor 
(ppmv. dry) (Ib/hr) 

25 77.56 
6 18.61 
10 18.89 
6 11.33 

1.4 (ppmv, wet) 1.62 
2.67 
10.00 

O.ooOE+OO O.OOE+OO 
3.SSE-04 
3.14E-02 
5.03E-03 
9.42E-03 
2.51E-02 
5.57E-02 
1.02E-03 
1.73E-03 
2.28E-02 
1.02E-01 
5.03E-02 

Base load, Temp. = OaF 

Vofume% 

0.9 

76.6 
13.88 

322 
6.5 

Weighted 
MoIWt. 

0.36 

21.16 

4.44 

1.42 

1.17 
100.0 28.5 

Mass flow of exhaust ;:I 2.06E+06· lblhr 

Molar Howef exhaust = Mass now or exhaust I MoIWt. 72132.; 
Molar Row of wat.r = Vol. % H20" Exhaust molar flow = 4688.8 

Molar FJow ef 02= Vol.'" 02" Exhaust molar flow. 10012.0 
Molar flow of Exhaust. dry .. Exhaust molar flow ~ H20 molar flowa 67444.3 

Vol.'I. 02, dry= 02 molar 110w I Exhaust molar flow = 14.8~, 

(I!>v) 

0.23 
9.25 
0.06 
5.63 
0.81 
1.33 
5.00 

O.ooE+OO 
1.69&04 
1.57&02 
2.51E-03 
4.71&03 
1.26E-02 
2.79E-02 
5.10E-04 
8.64E-04 
1.14E-02 
5.10E-02 
2.51E-02 

lb-moVhr 
)!)..moVhr 

lb-moVhr 
lb-moVhr 

Source of 
Emission 

Factor 
Manf. Data' 
Manf. Data' 
Manf. Data' 
Manf. Data' 
Manf.Dala' 
Manf.Data' 
Manf.Dala' 

AP-42' 
AN2' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 

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

, EPA AP-42. Volume I. Fifth Edition - Aprt12000. Table 3.1-3, Emission Factors for Hazardous Air Pollulants from Natural Gas-Ared 
StaUonary Gas Turbines. Note, no mercury emission factor Is given for natural gas combusUon and so is assumed as zero here. 

Additional noles: 

These emissions are calculated assuming an ambient temperature of-12'F, which produces the worsl case emission estimale. 
All natural gas heat rates, flow rates, and exhausl composillon. are based on InformaHon provided by GE. (Information prOVided by Paul 
Rood of 5Ne Lavalin via email on 12/18/07.) 

Average voe molecular weight assumed to be 461b-mol/lb. 
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Medlcln. Bow Fuel II. Pewer Industrial Gaslficallon & LlquefacUon Plant 
Turbine Detail Sheet - Normal Operation. (Base Load) 

Source 10 Number 
Equipment 10 

Turbine Usage 
Turbine Make 
Turbine Model 
Serial Number 
InstallaUon Oat' 
Engine Configuration 
Emission Conlrols 

Design Output 
Sile Operating Hours 
Exhaust Temperature 

Gas Heating Value 
Gas Flow Rale 
Gas Heat Rate 

Turbine and HRSG Train 2 

Power GeneraUon 
GE 
7EA 
TBD 
TBD 
Turbine 
SCRlOxldation Calalyst 

66MW 
8760 hrlyr 
300 'F 

-12"F 
16399.6 Btullb 
47,910 Iblhr 

785.7 MMBluIhr 

Po/enlla' Emls.lons/i'om Fuel Ga. Mixture Opera lion 

45GF 
16399.6 Btullb 
44,450lblhr 
729.0 MMBtulhr 

85'F 
16399.6 Btullb 
40,240 Iblhr 

659.9 MMBtulhr 

Pollulanl Emission Emission EsUmaled HourlY Emissions Max Hourly 
Factor Factor -12'F 4S'F 65'F Emls.lons 

(Domv, dry) (lbIMMBtu) lIblhr) (Iblhr) lIblhr) (Iblhrl 
NOx 6 0.0234 18.40 17.44 16.12 18,40 
CO 6 0.0143 11.20 10.62 9.81 11.20 
VOC 1.4 (ppmv, wet) 0.0020 1.59 I.S2 1.40 1.59 
502 0.0034 2.67 2.4B 2.24 2.67 
PM10Toiai 0.0127 10.00 10.00 10.00 10.00 
Mercury' 7,B6E-07 1.34E-08 1.0SE-OS 9.96E-06 9.21E-06 1.05E-<l5 
1,3-Butadlene 4.30E-07 3,3BE-Q4 3.13E-04 2.94E-<l4 3.3BE-04 
Acelaldehyde 4.00E-05 3.14E-02 2.92E-02 2.64E-02 3.14E-<l2 
Acrolein 6.40E-06 5,03E-03 4,67E-03 4,22E-03 5.03E-03 
Benzene 1,20E-05 9.43E-03 a,75E-<l3 7.92E-03 9,43E-03 
Eth)ibenzon. 3.20E-<l5 2,51E-02 2,33E-<l2 2.11E-02 2.51E-02 
Formeldehyde 7.10E-05 5,58E-02 5.18E-02 4.69E-02 5.S6E-<l2 
Naphthalene 1.30E-06 1,02E-03 9.48E-04 B,5BE-<l4 1,02E-03 
PAH 2.20E-06 1.73E-03 1.60E-03 1.45E-03 1.73E003 
Propylene Oxide 2.90E-05 2,28E-02 2.11E-<l2 1.91E-<l2 2.28E-02 

oluene 1.30E-04 1,02EoOl 9.48E-<l2 8.58E-02 1.02E-Ol 
Xvl.ne 6.40E-<lS 5.03E-02 4.67E-<l2 4.22E'()2 5.03E-02 

EsUmated 
Annual Emissions 

(tOY) 

76.86 
46.19 
6.69 
10.79 
43.BO 

4.33E-05 
1.37E-03 
1.27E-ol 
2.03E·02 
3,81E-02 
1.021:-01 
2,25E-Ol 
4.13E-03 
6.9SE-03 

9.21E-02 
4.13E-Ol 
2.03E-Ol 

Exhaust Composilion BaGB Load, Temp. = -12'F 8aS8 LoBel. Temp .• 4S°F Base Load, Temp. = 85'f 
WelghlBd Welghtod Mol 

Component Mol.WL Voluma% MoIWt, Volume % Wt. Volume % W,lghlod Mol Wt 
Argon 39.94 1.03 0.41 1.03 0.41. 1.03 0.41 
NlIrogsn 28.02 77.34 21.67 76.82 21.52 76.61 21.47 
Oxygen 32.00 J2.08 3.e7 12.22 3.81 12.37 3.96 
Carbon OJo~kte 44.01 3.32 1.46 3,23 1,42 3,17 1,40 

Waler 18.02 6.23 1.12 6.71 1.21 6,73 1.21 
100.0 28.5 100.0 26.5 gg,g 28.4 

Sourcee! 
Emission 
Factor 

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

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

AP-4z' 
AP-4z' 
AP-42' 
AP-42' 
AP-42' 
A!'-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-4:z' 

Calculation of dry mals now rala: Base Loed, Temp.:I OOF Base Load. Temp. = 46'F Sase Load, Temp •• SO'F 

Mass now of exhaust = 2.03E+Oel Ib/hr 1.93E+06 Iblhr 1,78e+06 
Moler now of exhaust = Mass Row of exhaust! Mol Wt = 71079.6 lb-moUhr 67738.0 Ib-mollhr 62614.9 

Molar flow 01 water = Vol. % ~O .. Exhaust molar How = 4420.3 lb-maUhr 4545.2 Jb-mollhr 4214.0 

Molar Flow of 02= Vol.% 02 ~ Exhaust molar now = 856M lb-moUhr 8277.6 Ib-mollhr 7745.5 
Molar flow of Exhaust. dry = Exhaust morsr flow - H20 molar flow: 66651 A lb.moUhr 63192.8 lb-molfhr 58400.9 

Vol. % 02, dry = 02 molar flow J Exhaust molar Dow = 12.9% 13.1% 13.3% 

total exhaust now. acfm 499,773 476;277 440,256 

, Criteria pOllutant emission faclors provided by the manufacturer, but In scme ca.es have be.n adapted from natural gas combusllon. The 
NOx emission /actor Is corrected to IS% 02. 

'EPA AP-42, Volume I, Fifth Edtllon - April 2000, Table 3,1-3, Emission Factors lor Hazardous Air poltutanls from Natural Ges-Flred 
StaUonaryGas Turbines, Nola: These emission factors are for neturelges combustion, which Is expected to produce emissions of Ihes. 
poltulanls that are grealer than or equal 10 the emissions produced during fuel gas combustion, so these em~.lon lectors should provide 
worst case emission esUmates. 

'Mercury concentraUon in turbine exhaust gas Is based on esUmaled mercury emission rates, as provided by the mercury guard bed 
manufacturer. 

Addillonal nolos: 
All gas flow rates and compositions are based on Information provided by GE, (Information provided by Paul Rood of SNC Lavalin via email 
on 12117/07.) 
Average VOC molecular weight assumed to be 46Ib-molllb. 

Rev. 5/29/08 

Iblhr 
Ib-mo~hr 

lb-moUhr 

Jb..mollhr 
lb-moVhr 

B·8 

DEQ 000619 



Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Turbine Detail Sheet -Initial Ye.r (Cold Start and Remainder Normal Operations [8ase Load]) 

Source 10 Number 
Equipment 10 

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

Design Output 
Site Operating Hours 
Exhaust Temperature 

Gas Heating Value 
Gas Flow Rate 
Gas Heat Rate 

Turbine and HRSG Train 3 

Power Generation 
GE 
7EA 
TBD 
TBD 
Turbine 
SCRIOxidaUon Catalyst 

66MW 
7760 hr/yr 

300'F 
-12'F 

16399.68tu1lb 
47.910 Iblhr 
. 785.7 MMBtulhr 

45'F 
16399.6 Btullb 
44.450 Iblhr 

729.0 MMBtuihr 

85'F 
16399.6 Btullb 
40,2401blhr 

659.9 MMBtuihr 

PotsnUal Emissions Ii"om Fuel Gas Mixture Operallon (Normal o"",.lions. Parlial yesr) 
Pollutant e;misslon Emission 5stimated Hourlv 5misslons Max Hourly 

Factor Factor -12'F 45'F 85'F Emissions 
(ppmv. dry) (lblMMBtu) (Iblhr) (Iblhr) (Iblhr) (Iblhr) 

NOx 6 0.0234 18.40 17.44 16.12 18.40 
CO 6 0.0143 11.20 1M2 9.81 11.20 
VOC 1.4 (ppmv. wet) 0.0020 1.59 1.52 1.40 1.59 
502 0.0034 2.67 2.48 2.24 2.67 
PM10Totai 0.0127 10.00 10.00 10.00 10.00 
Mercury 7.8610-07 1.345-08 1.05E';)S 9.96E';)6 9.215,;)6 1.0SE';)5 
1.3-Butadiene 4.3OE-07 3.385-04 3.13E.;)4 2.8410.;)4 3.38E-04 
Acetaldehyde 4.00e;-OS 3.145-02 2.92E-02 2.845-02 3.14E';)2 
Acrolein 6.405,;)6 5.035-03 4.67E';)3 4.225-<>3 5.03E-03 
Benzene 1.20E-05 9.43E-03 8.75E';)3 7.92E-03 9.43E-03 
Ethylbenzene 3.205,;)5 2.515-02 2.33E-02 2.11E';)2 2.51E-02 
Formaldehyde 7.10E-05 5.58E-02 5.185-02 4.69E-02 5.585.;)2 
Naphthalene 1.3OE-06 1.02E-03 9.48E-04 8.58E';)4 1.0ZE-03 
PAH 2.20E-06 1.73E-03 1.60E-03 1A5E-oa 1.73E-03 
Propylene Oxide 2.90E-D5 2.28E-oz 2.11E-02 1.91E';)2 2.28E-02 
t"r01uene 1.3OE-04 1.02E-01 9.48E-02 8.58E';)2 1.0ZE-01 
XViene 6.40E-05 5.035,;)2 4.67E';)2 4.22E-02 5.03E-02 

E;sUmated 
Annual Emissions 

(tpy) 

67.20 
40.92 
S.84 
9.56 

38.80 
3.845-05 
1.21E-<>3 
1.125,;)1 
1.805,;)2 

3.37E-D2 
9.00E-02 
2.ooE';)1 
3.66E';)3 
6.19E';)3 
8.16E';)2 

3.66E-ol 
1.80E-ol 

Exhzum Composition Base Loael, Temp .• -12'F Base Load, Temp. = 4S~ Base Load, Temp .• asllp' 

Weighted Weighted Mol 
Component Mol. Wl Volume % MolWl Volume % WI. Volume 0/0 Weighted Mol WI. 
Argon 39.94 1.03 0.41 1.03 0.41 1.03 0.041 

Nitrogen 28.02 77.34 21.67 76.82 21.52 76.61 21.47 
Oxygen 32.00 12.08 3.87 1222 3.91 12.37 3.96 
Carbon Dioxide 44.01 3.32 1.46 3.23 1.42 3.17 1.40 

Water 18.02 6.23 1.12 6.71 1.21 6.73 1.21 
100.0 20.5 100.0 28.5 99.9 28.4 

Sourco of 
5misslon 
Factor 

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

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

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

Calculation of dry man now rate: Bas8 Load, Temp. = OaF Sa58 Load, Temp. =-45DF Base Load, Temp. ·80DF 
Mass flow of exhaust = 2.03E+06 Iblhr 1.93E+05 Iblhr 1.78E+06 

Molar flow of exhaust;; Mass flow of exhaust I Mol Wt = 71079.6 Ib-moVhr 67736.0 lb-mo1'hr 62614.9 
Molar flow of water = Vol. % ~O • Exhaust molar now = 4426.3 Jb-mollhr 4545.2 lb-moUhr 4214.0 

Molar Flow of 02= Vol. % 02 .. Exhaust molar Dow = 8586.4 lb-moVhr 62n.6 lb-mollhr n45.5 

Molar flow of Exhaust. dlY = Exhaust molar flow - H2O molar now: 86651.4 lb--moUhr 63192.8 lb-moUhr 58400.9 
Vol.% 02. dry = 02 molar flow I Exhaust molar flow = 12.9% 13.1% 13.3% 

total exhaU&t fiow. acfm 499.773 476~77 440~56 

, Criteria pollutant emission factors provided by the manufacturer. bulln some cases have been adapted from natural gas.combustion. The 
NOx emission faetor Is corrected to 15% 02. 

, EPA AP-42, VOlume I. Fifth Edition - April 2000, Table 3.1-3. Emission Factors for Hazardous Air Pollutants from Natural Gas-Fired 
Stationary Gas Turbines. Note: These emission factors are for natural gas combusUon. whJch Is expected to produce emissions of these 
pollutants that are greater than or equal to the emissions produced during fueJ gas combustion. so these em;lSsion factors should provide 
worst case 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 infonnation provided by G5. (Infonnation provided by Paul Rood of SNC Lavalln via emaB 
on 12117/07.) 

Average VOC molecular weight assumed to be461J>.moVlb. 
The operating hours include SOD hours for malfunction and wann start·up. 
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Medicine Bow Fuol & Power Industrial Gasification & Liquefaction Plant 
Turbine Detail Sheet - SSM emissions, Natural Gas Firing (Cold Start·up) 

Source 10 Number 

Design Outpul 
Cold Operating Hours 
Normel Operating Hours 
Natural Gas Heating Value 
Natural Gas Flow Rate 
Natural Gas Heat Rate 
Gas Flow Rate 

Turbine and HRSG Train 3 

66MW 
6 hr/yr 

994 hr/yr 
21515 BtuRb 
36,495 Iblllr 
785.2 MMBtU/hr 
o.n MMscf/hr 

Polenllal /Emissions /rom Nalural Ges Ooerallon (Cold Slarluo. Partial ve.r) 
Pollutant emission Emission Estimated Emissions 

Factor Faclor 
(lbIMMBlu) (ppmv. dry) (Iblhr) 

NOx(cold) 25 n.56 
NOx (normal) 6 16.61 
CO (cold) 10 16.69 
CO (normal) il 11.33 
VOC 1.4 (ppmv. wet) 1.62 
502 0.0034 2.67 
PM10Totai 10.00 
Mercury O.OOOE+OO O.OOE+OO 
1.3-Buladlene 4.30E·07 3.38E-04 
Acelaldehyde 4.00E-05 3.14E·02 
Acrolein 6.40E-06 5.03E·03 
Benzene 1.20E-06 9.42E·03 
Elhylbenzene 3.20E-05 2.51E·02 
Formaldehyde 7;10E-05 5.57E·02 
Naphthalene 1.30E·06 1.02E·03 
PAH 2.20E·06 1.73E·03 
Propylene OlClde 2.90E-05 2.28E·02 
Toluene 1.30E·04 . 1.02E·Ol 
Xvlene 6.40E·05 5.03E·02 

Exhaust Compos ilion Base Load, Temp •• OOF 

Weighted 
Component MoL WL Volume % MoIWI. 
Argon 39.94 0.9 0.36 

Nitrogen 20.02 75,5 21.16 
Oxygen 32.00 13,88 4.44 

Carbon Dioxide 44.01 3.22 1.42 
Waler 18.02 6.5 1.17 

100.0 28.5 

Calculation of dry mass flow rale: 
Mass flow or exhaust;; 2.00E+Ce Iblhr 

Molar now of exhaust = Mass now or exhaust I Mol Wt. 72132.; 
Molar flow 01 water.a Vol. % H20. Exhaust motar flow· 4688.8 

Molar Flow of 02= Vol, % 02 - Exhaust moler flow. 10012,0 
Molar flow of Exhsual, dry. Exhaust molar now· H20 molar fIow= e7444.3-

Vol.% 02, dry: 02 molar flow/Exhaust malar flow = 14.8', 

(lpy) 

0.23 
9.25 
0.06 
5.63 
0.61 
1.33 
5.00 

O.OOE+OO 
1.69E·04 
1.57E·02 
2.51E-03 
4.71E-03 
1.26E·02 
2.7SE·02 
5.10E·04 
8.64E·04 
1.14E·02 
5.10E-02 
2.51E-02 

lb·moUhr 
[b-moUhr 

Ib·moUhr 
lb-moUhr 

Source of 
Emission 
Faclor 

Manl.Data' 
Manl. Data' 
Manl.Dala' 
Manl. Data' 
Manl. Data' 
Manl.Oala' 
Manl. Data' 

AP-42' 
AP·42' 
AN2' 
AP-42' 
AP-42' 
AP-<i2' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 
AP-42' 

, Criteria ponutanl emission factors provided by the manufacturer. The NOx emission factor is correcled to 15% 02. Cold operation emissions 
as.ume thaI the SCRI oxidation catalystl. not operaUng, Nitrogen InjecUon is assumed. 

, EPA AP-42. Volume I. Fifth Edition - Apn120DO. Table 3.1-3, Emission Factors for Hazardous Air Pollutants from Natural Gas·Fired 
Stationary Gas Turbines. Note, no mercury emission factor Is given for natural gas combusUon and so Is assumed as zero here. 

Additional noles: 

These emissions are calculated assuming an ambient temperature 01 ·12'F, which produces tho worst case emission estlmale. 
All naturilsas heat rates, Ilow ralas, and exhaust compositions are based on Inlormation provided by GiE. (Inlormatlon provided by Paul 
Rood of SNC Lavalln via eman on 12116/07.) 

Average VOC molecular weight assumed to be 461b-moVlb. 
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Medicine Bow Fuel & Power InduSITlal Gasification & LiquefacUon Plant 
Turbine Detail Sheet· Normal Operations (Base Load) 

Source 10 Number 
Equipment 10 

Turbine Usage 
Turbine Make 
Turbine Model 
Serial Number 
Installation Da1!l 
Engine Configuration 
Emission Con~ols 

Design Output 
Site Operating Hours 
Exhaust Temperature 

Gas Heating Value 
Gas Flow Rale 
Gas Heat Rate. 

Turbine and HRSG Train 3 

Power Generation 
GE 
7EA 
TBD 
TBD 
Turbine 
SCRlOxldation Catalyst 

66MW 
8760 hrlyr 

300 'F 

·12'F 
16399.6 Btullb 
47.910 Iblhr 

785.7 MMBtulhr 

PofenU.f Emissions from Fuel Gas Mixture Operation 

45'F 
16399.6 Btullb 
44.450 Iblhr 

729.0 MMBtuihr 

85'F 
16399.6 Btullb 
40,2401blhr 

659.9 MMBtuihr 

Pollutant Emission Emission Estimaled Hourly Emissions Max Hou~y 
Factor Factor ·12'F 45'F 8S'F Emissions 

(ppmv. dry) (lbIMMBtu) (Iblhr) Iblhr) (lb/hr) (Iblhr) 

NOx 6 0.0234 16.40 17.44 16.12 18.40 
CO 6 0.0143 11.20 10.62 9.61 11.20 
VOC· 1.4 (ppmv. wet) 0.0020 1.59 1.52 1.40 1.59 
S02 0.0034 2.67 2.48 2.24 2.67 
PM10Totai 0.0127 10.00 10.00 10.00 10.00 
Mercury 3 7.86E·07 1.34E-08 1.05E-05 9.96E'()6 921E·06 1.05E-05 
I.SoButadlene 4.30E·07 3.38E·04 3.13E'()4 2.64E.()4 3.36E·04 
Acetaldehyde 4.00E·05 3.14E·02 2.92E'()2 2.64E'()2 3.14E·02 
Acrolein 6.40E·06 5.03E·03 4.67E·03 4.225-03 5.03E·03 
8e~ene 1.20E'()5 9.43E·03 8.75E·03 7.925-03 9.43E·03 
Ethylbenzene 3.20E-05 2.51E·02 2.33E'()2 2.11E'()2 2.51E·02 
Fonnaldehyde 7.10E·05 5.58E'()2 5.18E'()2 4.69E-02 5.58E·02 
Naphthalene 1.30E-06 1.02E·03 9.48E'()4 8.58E.()4 1.02E·03 
PAH 2.20E-06 1.73E-03 1.60E-03 1.45E-Oa 1.73E-Oa 
Propylene Oxide 2.90E·05 2.28E-02 2.11E'()2 1.91E'()2 2.28E-02 
Toluene 1.3OE-04 1.02E-Ol 9.48E-02 8.58E'()2 1.02E-Ol 
Xylene 6.40E·05 5.03E'()2 4.67E'()2 4.22E'()2 5.03E-02 

Estimated 
Annual Emissions 

(IPV) 

75.66 
46.19 
6.59 
10.79 
43.80 

4.33E'()5 
1.37E-03 
1.27E'()1 

2.03E·02 
3.81E·02 
1.02E-01 
2.25E-Ol 
4.13E-03 
6.98E-03 
9.21E-02 
4.13E-Ol 
2.03E'()1 

Exhaust Composllon Baae Load, Temp. = -12QF ease Load, Temp. ~ 45~ Sue Load, Temp. = 85C1F 
Weighted Weighted Mot 

Component Mol.Wl Volume'!. Mol WI. Volume % WI. Volume 0/0 Weighted Mol Wt. 
Argon 3g.94 1.03 0.41 1.03 0.41 1.03 0.41 

Nitrogen 28.02 77.34 21.67 76.82 21.52 76.61 21.47 

Oxygen 32.00 12.08 3.87 12.22 3.91 12.37 3.96 

Carbon Dioxide 44.01 3.32 1.46 3.23 1.42 3.17 1.40 
Water 18.02 6.23 1.12 6.71 1.21 6.73 1.21 

100.0 28.5 100.0 28.5 99.9 28.4 

Source 01 
Emission 
Faclor 

Manl. Data' 
Manf. Data' 
Manf. Data1 

AP-42' 
Manf. Data1 

Manl. Data' 
AP-4:zZ 
AP.42' 
AP-4:zZ 
AP·42' 
AP.4:zZ 
AP-42' 

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

Calculation of dry mass flow rate: Base Load, Temp. a O°F 
Maas iklw of exhaust .. 2.031:'t"06 IbIhr 

Base Load, Temp. = 45°F 

1.935->08 Iblhr 

Base Load, Temp .• BOGF 

1.78e.06 Ib/hr 

Molar now of exhaust = Mass flow of exhaust I Mol wt = 
Molar flow of water = Vol. % H20. Exhaust molar flow = 

MolarFJow of 02= Vol.% 02" Exhaust molar now = 
Molar flow of Exhaust, dry = Exhaust molar flow - H20 molar fIow= 

Vol."D 02, dry = 02 molar flow I Exhaust molar flow = 
total exhaust now, aam 

71 079.6 l~moVhr 

4428.3 lb-moVhr 

0586.4 Ib-moVhr 

66651.4 lb--moVhr 

12.9% 

4Qg.773 

67736.0 IlrmoVhr 62614.9 
4545.2 ~molfhr 4214.0 

8277.6 lb-moVhr 7745.5 
63192.8 lb-molfhr 58400.9 
13.1% 13.3% 

476.277 440,256 

1 Criteria pollutant emission factors p",vlded by the manufacturer. but in some cases have been adapled from natural gas combustion_ The 
NOx emission factor Is corrected to 15% 02 • 

. 'EPA AP-42. VolUme I, Fifth Edition· April 2000. Table 3.1·3. Emission Factors for Hazardous Air Pollutants f",m 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 to the emissions produced during fuel gas combustion. so these emission factors should provide 
worst case 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 rales and compositions are based on Inlonnation provided by GE. (Information provided by Paul Rood 01 SNC Lavalin via email 
on 12117/07.) 
Average voe molecular weight assumed to be 461b-molnb. 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Auxiliary Boiler Detail Sheet 

Source 10 Number 
Equipment Usage 

Equipment Make 
Equipment Model 
Serial Number 
Instailation Date 
Emission Controls 

Design Heat Rate 

Operating Hours 

Natural Gas Rates 

Auxiliary Boiler 

TBO 
TBD 
TBD 
TBD 
Low Nox Burner 

66.00 MMBtu/hr 

8760 hrs/yr 

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

Fuel Heating Value 1,020 Btu/sef 
NG Potential Fuel Usage 0.0647 MMscf/hr 

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

Factor 
(Ib/MMscf) (Ib/MMBtu) 

NOx SO.OO 0.05 

CO 84.00 O.OB 
VOC S.SO 5.4E-03 

S02 0.60 S.9E-04 

PM10 7.60 7.5E-03 
Benzene 2.1E-03 2.1E-06 

Dichlorobenzene 1.2E-03 1.2E-06 

Formaldehyde 7.SE-02 7.4E-OS 

Hexane 1.8E+00 1.BE-03 

Naphthalene 6.1E-04 6.0E-07 
Toluene 3.4E-03 3.3E-06 

Estimated Emissions 

(Ib/hr) (tpy) 

3.24 14.17 

S.44 23.81 
0.36 1.S6 

0.04 0.17 

0.49 2.15 

1.36E-04 S.9SE-04 

7.76E-OS 3.40E-04 

4.8SE-03 2 .. 13E-02 

1.16E-01 S.10E-01 

3.9SE-OS 1.73E-04 

2.20E-04 9.64E-04 

Source of 
Emission 

Factor 

Ap-421 

AP-421 

AP-422 

AP-422 

AP-422 

AP-423 

AP-423 

AP-423 

AP-423 

AP-423 

AP_423 

1. EPA Ap·42, Volume I, Fifth Edition - July 199B, Table 1.4-1, Emission Factors for Nitrogen 

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

Poilutants·and Greenhouse Gases from Natural Gas Combustion. 
3. EPA AP-42, Volume I. Fifth Edition - July 199B. 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 
SOeMI Factors 

voe HAP 
Emissions Emissions 

Process Stream Servic.e Type (ton/yr) (ton/yr) 

Acid Gas Gas 0.09 0.09 
Flare KO Drum Drainage Gas 4.50 1.45 
Gasifier Vent Gas 0.14 0.14 
Gasoline (Gas) Gas 9.30 3.00 
Gasoline (Light Liquid) Light Liquid 10.42 3.36 
Gasoline (Heavy Liquid) Heavy Liquid 0.17 0.05 
LPG Light Liquid 0.77 0.00 
Methanol Gas Gas 0.99 0.99 
Methanol Pure Liquid Light Liquid 0.47 0.47 
Methanol Product (MeOH 1) Light Liquid 5.94 5.93 
Methanol Product (MeOH 2) Light Liquid 0.06 0.06 
Methanol Product (MeOH 3) Light Liquid 0.06 0.06 
Methanol Product (MeOH 5) Gas 0.35 0.35 
Mixed Fuel Gas Gas DAD 0.01 
MTG Fuel Gas Gas 3.88 0.04 
Propylene Gas 22.11 0.00 
Total 59.63 16.00 

ControJled Emissions 
SOeMI Factors 

HAP HAP 
Emissions Emissions 

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

Carbonyl Sulfide (COS) 0.05 0.23 
Methanol (Mea H) 1.80 7.87 
C6 - C10 Aromatics (Assumed to be Benzene) 1.80 7.90 
Total 3.65 16.00 

Rev. 5/12/08 

Uncontrolled Emsisions 
SOeMI Factors 

VOC HAP 
Emissions Emissions 

(ton/yr) (ton/yr) 

0.12 0.12 
6.70 2.16 
0.22 0.22 

12.38 3.99 
36.22 11.67 

0.26 0.09 
2.21 0.00 
1.28 1.28 
1.44 1.44 

14.90 14.86 
0.54 0.54 
0.54 0.54 
0.50 0.50 
1 .. 77 0.06 
5044 0.06 

24.36 0.00 
108.86 37.52 

Uncontrolled Emsisions 
SOCMI Factors 

HAP HAP 
Emissions Emissions 

(Ib/hr) (ton/yr) 

0.08 0.35 
4.39 19.22 
4.10 17.96 
8.57 37.52 
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Medicine Bow Fuel & Power Industrial Gasification & LIquefaction Plant 
Equipment Leaks HAP Emission Summary 

Controlled Emissions (SOCMi Factors) 
COS MeOH 

Process Stream (Ib/hr) (ton/yr) (Ib/hr) (ton/yr) 
Acid Gas 1.96E-02 B.5BE-02 O.OOE+OO O.OOE+OO 
Flare KO Drum Drainage 1.16E-03 5.10E-03 O.OOE+OO O.OOE+OO 
Gasifier Vent 3.26E-02 1.43E-01 O.OOE+OO O.OOE+OO 
Gasoline (Gas) O.OOE+OO Q.OOE+OO O.OOE+OO O.OOE+OO 
Gasoline (light Liquid) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Gasoline (Heavy Liquid) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
LPG O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Methanol Gas O.OOE+OO O.OOE+OO 2.26E-01 9.90E-01 
Methanol Pure Liquid O.OOE+OO O.OOE+OO 1.0BE-01 4.74E-01 
Methanol Product (MeOH 1) O.OOE+OO O.OOE+OO 1.35E+OO 5.93E+OO 
Methanol Product (MeOH 2) O.OOE+OO O.OOE+OO 1.29E-02 5.S4E-02 
Methanol Product {MeOH 3} O.OOE+OO O.OOE+OO 1.2BE-02 5.62E-02 
Methanol Product (MeOH 5) O.OOE+OO O.OOE+OO B.02E-02 3.51E-01 
Mixed Fuel Gas O.OOE+OO O.OOE+OO 3.23E-03 1.42E-02 
MTG Fuel Gas O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Propylene O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Total 5.33E-02 2.34E-01 1.S0E+OO 7.87E+OO 
• Benzene IS assumed from emissions of CS-C10 aromatics. 

Uncontrolled HAP Summary 

Uncontrolled Emissions (SOeMI Factors) 
COS MeOH 

Process Stream (Ib/hr) (ton/yr) (Ib/hr) (ton/yr) 
Acid Gas 2.79E-02 1.22E-01 O.OOE+OO O.OOE+OO 
Flare KO Drum Drainage 1.73E-03 7.59E-03 O.OOE+OO O.OOE+OO 
Gasifier Vent 4.92E-02 2.15E-01 O.OOE+OO O.OOE+OO 
Gasoline (Gas) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Gasoline (Light Liquid) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Gasoline (Heavy Liquid) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
LPG O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Mathanol Gas .O.OOE+OO O.OOE+OO 2. 92E-01 1.28E+OO 
Methanol Pure Liquid O.OOE+OO O.OOE+OO 3.28E-01 1.44E+OO 
Methanol Product (MeOH 1) O.OOE+OO O.OOE+OO 3.39E+OO 1.49E+01 
Methanol Product (MeOH 2) O.OOE+DO O.OOE+OO 1.23E-01 5.4DE-01 
Methanol Product (MeOH 3) O.OOE+OO O.OOE+OO 1.23E-01 5.38E-Ot 
Methanol Product (MaOH 5) O.OOE+OO O.OOE+OO 1.15E-01 5.02E-01 
Mixed Fuel Gas O.OOE+OO O.OOE+OO 1.44E-02 6.32E-02 
MTG Fuel Gas O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Propylene .O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Total 7.88E-02 3.45E-01 4.39E+OO 1.92E+01 
• Benzene IS assumed from emissions of CS-C10 aromatics. 

Rev. 5/12/08 

Benzene* 
(Ib/hr) (ton/yr) 
O.OOE+OO O.OOE+OO 
3.30E-01 1.45E+OO 

O.OOE+OO O.OOE+OO 
S.B4E-01 3.00E+OO 
7.S7E-01 3.36E+OO 
1.22E-02 5.33E-02 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.01E-02 4.41E-02 

O.OOE+OO O.OOE+OO 
1.S0E+OO 7.90E+OO 

Benzene· 
(Ib/hr) (ton/yr) 
O.OOE+OO O.OOE+OO 
4.92E-01 2.15E+OO 

O.OOE+OO O.OOE+OO 
9.10E-01 3.99E+OO 

2.S6E+OO 1.17E+01 
1.94E-02 8.51E-02 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.ODE+OO 
O.OOE+DO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.41E-02 6.18E-02 

O.OOE+OO O.OOE+OO 
4.1DE+OD 1.S0E+01 
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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 Leak Emission Estimates (Table G-1) [EPA-453/R-95-017]. These factors assume leak definitions 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 contro.l 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 
Equipment Type 
LDAR Program 
Initial Leak Fraction (LKFRAC) 
Occurrence Rate (OC) 
Recurrence Rat~ (R) • 
Unsuccessful Repair Rate· 
Successful Repair Rate (FR) 

Initial Leak Frequency 
Table 5-4 

Solving for LKFRAC 

Occurrence Rate 

TableG-3 

Steady-State Leak Frequency 

Table 5-9 

Monitoring Cycle 

1 
2 
3 
4 
5 
6 

Steady.State Leak Frequency 

Average Steady-State Leak Rate 
(based on 3.5% steady-state leak 
frequency) 

SOCMI 
Pumps in Light Liquid Service 
Monthly monitoring with a leak definition of 2,000 ppmv for pumps 
1~.9% 
7.0% 
0.0% 
0.0% 
100.0% 

• Similar to the calculations shown in the Protocol for the HON reg neg 
LDAR control effectiveness calculations, the recurrence rate and unsuccessful 
repair rates are assumed to be zero. (Table G-3, footnote a) 

ALR = (0.13 x LKFRAC) + 6.7 x 10-4 
Where: ALR = Average SOCMlleak rate (kg/hr/source) 

ALRiniliaI = 0.02 kglhr/source (from Figure 5-3) 

LKFRAC = (0.02 - 6.7 x 10-4)/0.13 
LKFRAC = 0.149 

OC = 0.47 x LKFRAC 
OC = 0.47 x 0.149 
OC= 0.070 

Vi = Z, - (FR x Z,) + (FR x Z, x R) 
Z'+1 =OCx(1-V;}+Yi 

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

YI ZI 

Leak Frequency Leak Frequency 
After Monitoring Before Monitoring 

(%) (%) 

0.0% 14.9% 
0.0% 7.0% 
0.0% 7.0% 
0.0% 7.0% 
0.0% 7.0% 
0.0% 7.0% 

3.5% 

ALR .. = (0.13 x LKFRAC) + 6.7 x 10-4 

ALRss == (0.13 x 0.035) + 6.7 x 10-4 

Average of leak frequency before and after 6th monitoring cych 

ALR .. = '0.00522 kglhrlsource 

Pump LDAR Control Effectiveness CE = (ALR'nw" - ALR .. ) IALR'n,uaJ " 100% 
CE = (0.02 - 0.00522)/0.02 x 100% 
CE= 73.9% 
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Medicine Bow Fuel & Power Industr~al GaslffcaUon & liquefaction Plant 
Acid Gas Process Stream 

Stream Name: Acid Gas 
Service Type: Gas 
Hours or Operallan: 8760 
This piping Is Included In the LOAR program. 

CAS 
Chemical Name Number VOC HAP 
CO 63D-06.(l N N 
H2 1333·74·0 N N 
CO2 124-36·9 N N 
H2O 7732-18-5 N N 
CH4 74·82·8 N N 
Ar 7440·37-1 N N 
N2 7727-37-9 N N 
H2S 77B3-06-4 N N 
COS 463-5B·1 Y Y 
NH3 7664-41-7 N N 
02 7782-44-7 N N 
502 7446·09-5 N N 
CI2 7782·5D-5 N Y 
HCI 7647·01·0 N Y 
MeOH 67·56-1 Y Y 
Ethanol 64·17-5 Y N 
DimethYl Ether 116-1 • Y N 
Methvl Acetat. 79-20-9 Y N 
ProDanol 71·23-8 Y N 
Butano) 71-36-3 Y N 
Acetone 67-64-1 Y N 
MEK 78·93-3 Y N 
Ethane 74.a4-0 N N 
Ethvtene 74-8501 y N 
ProDane 74-98-6 Y N 
Propylene 115-07-1 Y N 
Isobutane 75-28-5 Y N 
N-Butane 106-97-6 Y N 
Butvlene 25167-67-3 Y N 
tsgoontane 78-78-4 Y N 
C4· C12 Paraltns NlA Y N 
C4 - C12 Otenn. N/A Y N 
C6 - C10 Naohthenes N/A Y N 
C6 - C10 Aromatics N/A Y Y 

TOTALS 

Weight % TOC 0.28% 
Weight % VOC 0.2B% 
Weight 0/, HAP 0.28% 

Fugitive Emissions .. SOeMI Factors 
Equipment SOCMt 
Type EmIssion Fa,tori % Control Source 

(kg/hr-.ource) With LDAR ,,' count 
ValVes-Gas 0.00597 92.00% 204 
Vatves-Llghl Liquids 0.00403 88.00% 0 
Valves-Heavy Liquids 0.00023 0 
Pump Seals·Llght Liquids 0.01990 73.90% 0 
Pump Soats·Heavy Liquids 0.00B62 0 
Compresssor Seals-Gas 0.22800 0 
Rellel Vatves·GasNapor 0.10400 27 
Connectors 0.00183 93.00% 130 
Open-ended Lines 0.00170 0 
SamDlina Connections 0.01500 16 
Totals 

Molecular 
Weight Weight % Mole 

(Ib/lb.moll Fraction 
26.01 0.00% O.OOE+OO 
2.02 0.00% o.oOE+OO 

44.01 55.94% 1.27E·02 
18.02 3.37% 1.87E·03 
16.04 0.00% O.OOE+OO 
39.95 0.00% O.OOE+OO 
28.01 0.00% O.OOE+OO 
34.08 40.16% 1.18E-02 
60.07 0.28% 4.68E·05 
17.03 0.25% 1.45E·04 
32.00 0.00% O.OOE+OO 
64.06 0.00% 

II 70.91 0.00% 
36.46 0.00% 
32.04 0.00% 
46.07 0.00% 
46.07 .00% 0.0 E+ 
74.08 0.00% O.OOE+OO 
60.10 0.00% O.OOE+OO 
74.12 0.00% O.OOE+OO 
56.08 0.00% O.OOE+OO 
72.11 0.00% O.OOE+OO 
30.07 0.00% O.OOE+OO 
28.05 0.00% O.OOE+OO 
44~10 0.00% O.OOE+OO 
42.08 0.00% O.OOE+OO 
58.12 0.00% O.OOE+OO 
58.12 0.00% O.OOE+OO 
56.11 0.00% O.OOE+OO 
72.15 0.00% O.OOE+OO 
114.23 0.00% O.OOE+OO 
112.21 0.00% O.OOE+OO 
112.21 0.00% O.OOE+OO 
78. 1 0.00% o.oOE+OO 

100.00% 2.66E.02 

Controlled EmIssions 
TOC VOC Hours of 

emission Emission Operation 
Rate (kglhr) Rate (kgihr) 

0.0003 0.0003 8760 
0.0000 0.0000 8760 
0.0000 0.0000 8760 
0.0000 0.0000 8760 
0.0000 0.0000 8760 
0.0000 0.0000 6760 
0.0079 0.0079 8760 
0.0000 0.0000 8760 
0.0000 0.0000 8760 
0.0007 0.0007 8760 

0.01 0.01 

Mole 
Percent 
0.00% 
0.00% 

47.86% 
7.05% 
0.00% 
0.00% 
0.00% 

44.37% 
0.18% 
0.55% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

100.00% 

VOC 
Emissions 

(tpv) 
2.64E·03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.005+00 
O.OOE+OO 
7.62E.(l2 
4.52E-D4 
O.OOE+OO 
6.51E-03 

0.09 

As 
As 

As 

sumed Oclane 
sumod Octene 

Assumed Cyclooctan. 
sumed Ben%ene 

Uncontrolled 
Emissions 

VOC 
Emissions 

(tpv) 
3.30E.(l2 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.62E.(l2 
6.45E·03 
O.OOE+OO 
6.51E-03 

0.12 

1 EPA-453/R-950017 Protocol/or EqUipment Leak emission estimates (Tabta 2-1). 
, EPA-453/R-95-017 Protocol for Equipment Leak Emtsslon estimates (Table G-1). Assumes monthty monllonng with teek de6nlUOn of 500 ppmv rorvatves and connectolll. 
, Assumes monthty monltortng with teak de6nlUon of 2,000 ppmv for pumps In light liquid service. See Pump LDAR Control effectiveness CatcutaUOn page. 

HAP Em/ssfon. - SOCMf Factor. Controlled Emls./ons UncontroJ1ed EmIssIons 
HAP HAP 

Individual HAP Hours of Emissions HAP Emissions HAP Emissions Emissions 
HAP Weight % VOCWel.ht% Operation (tbihr) (ton/vr) Ub/hr) (Ion/vr) 
COS 0.28% 0.28% 8760 1.96E-02 8.58e-02 2.79E-02 1.22E·01 
CI2 0.00% 0.26% 8760 O.OOE+OO O.OOe+OO O.OOe+OO O.OOE+OO 
HCI 0.00% 0.28% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MaOH 0.00% 0.28% 6760 O.OOE+OO O.OOe+oO O.OOE+OO O.OOE+OO 
C6 - C10 Aromatics 0.00% 0.28% B760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Total 0.02 0.09 0.03 0.12 
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Medicine Bow Fuel & power Industrial Gasification & Uquefaction Plant 
Flare KO Drum Dratnage Process Stream 

Streem Name: Flare KO Drum Drainage 
SeMee Type: Gas 
Houni of Operalion: B76D 
This piping is included in the LDAR program. 

CAS 
CherrUcal Name Number YDC 
CO 630-0&-0 N 
H2 1333-74-0 N 

Molecular 
Weight Weight % Mole Mole 

flAP (lbnb-mol) Fraction Percent 
N 28.01 8.02E-03 29.34% 
N 2.02 5.77E-03 21.11% =-CO2 124-3&-9 N N 44.01 4.120-03 

~ H2O 7732-1&-5 N N 18.02 4.160-03 
CH4 74-82-8 N N 16.04 0.03% 2.05E-OS 
Ar 7440-37-1 N N 39.95 0.37% 9.29E-OS 
N2 7727-37-9 N N 28.01 0.'2% 4.25E-05 0.16% 
H2S 
CDS 
NH3 
02 
SD2 
CI2 
HCI 
MeOH 
ethenol 
Dmeth I Ether 
Methvl Acetata 
Propanol 
Butanof 
Acetone 
MEK 
Elhane 
Ethylene 
Propane 
Pro lene 
ISO butane 
N-Butane 
Butylene 
Isooantana 
C4 - C12 Parann. 
C4 - C12 Olefins 
C6 - C1 0 Naphthenes 
C6· C1 0 Aromatics 

TOTALS 

Weight % TOC 

Weight % YDC 

Weight % HAP 

7783-06-4 
463-S&-1 
7664-41-7 
7782-44-7 
7446-09-5 
7782-60-5 
7647-01-0 
67-56-1 
64-17-5 
',5-10-6 
79-20-9 
71-23-8 
71-36-3 
67-64-1 
78-93-3 
74-84-0 
74-85-1 
74-9&-6 

115-07-1 
75-2&-5 
106-97-8 

25167-67-3 
78-76-4 

50.09% 

50.06"; 
16.16% 

NlA 
NlA 
NlA 
NlA 

FUqffive Emissions .. SOeM! Factors 
Equipment SOCMI 
Type Emfssion Factor' 

(ko/hr-source) 
alves-Gas 0.00597 

Valves-Light Liquids 0.00403 
Valves-Heavy LiquidS 0.00023 
Pump Seals-Light Liquids 0.01990 
Pump Seals-He"", Liquids 0.00662 
Comprasssor Sea~-Gas 0.22800 
Relief Yalves-GasNapcr 0.10400 
ConneC\ors 0.00163 
Open-ended Lines 0.00170 
Sam ling Connections 0.01500 
Totals 

N N 
y y 
N N 
N N 
N N 
N Y 
N Y 
Y Y 
y N 
Y N 
Y N 
Y N 
Y N 
Y N 
Y N 
N N 
Y N 
y' N 
Y N 
y N 
Y .N 
Y N 
Y N 
Y N 
Y N 
Y N 
Y Y 

% Control Source 
WrthLDAR~3 Count 

92.00% 68 
88.00% 0 

0 
73.90% 0 

0 
0 
6 

93.00% 46 
0 
4 

, 
EPA-4531R-95-017 Protocol for Equipment Leak EmJSSKln Estimates (Table 2-1). 

34.08 0.16% 4.720-05 0.17% 
60.07 0.06% 9.44E-06 0.03% 
17.03 0.01% 3.1SE-06 0.01% 
32.00 0.00% O.OOE+OO 0.000/. 
64.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% 0.000+00 0.00% 
36.46 0.00% O.OOE+OO 0.00% 
32.04 0.00% 0.000+00 0.00% 
46.07 0.00% o.ooe+oo 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
74.08 0.00% O.OOE+OO 0.00% 
60.10 0.00% o.oOE+OO 0.00% 
74.12 0.00% O.OOE+OO 0.00% 
S8.08 0.00% O.ooE+OO 0.00% 
72.11 0.00% O.OOE+OO 0.00% 
30.07 0.00% O.OOE+OO 0.00% 
28.05 0.00% O.OOE+OO 0.00% 
44.10 0.00% O.OOE+oo 0.00% 
42.08 0.00% O.OOE+OO 0.00% 
58.12 0.00% O.OOE+OO 0.00% 
58.12 0.00% O.OOE+OO 0.00% 
58.11 0.00% O.OOE+OO 0.00% 
72.15 0.00% O.OOE+OO 0.00% 

114.23 23.93% 2.09E-03 7.66% 
112.21 4.20% 3.74E-D4 1.37% 
112.21 5.77% 5.14E-D4 1.88% 
78.11 16.11% 2.06E-03 7.54% 

100.00% 2.73E-02 100.00% 

Controlled Emissions 
TOC YOC Hours of VOC 

Emission Emission Operation Emissions 
Rate (ko/hr) Rate (kg/br). (lpv) 

0.0163 0.0163 8760 7.57E-Ol 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.ooE+OO 
0.0000 0.0000 6760 O.OOE+OO 
0.0000 0.0000 6760 O.OOE+OO 
0.4167 0.4165 6760 4.02E+OO 
0.0031 0.0031 8760 2.97E-02 
0.0000 0.0000 8760 O.OOE+OO 
0.0301 0.0300 8760 2.90E-Ol 
0.47 0.47 4.50 

'oPA-4531R-95-017 Protocol for Equipment Leak Emission Estimates (Table 5-2). Assumes monthly monitoring with leak definllion 0['0.000 ppmv. 
, Assumes monthly monitoring with leak definition of 2,000 ppmv for pumps in light liquid s""'ca. See Pump LDAR Control Effectiveness Calculation page. 

HAP Emissions· SOCMI Factors Controlled Emissions Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours of EmissiOns HAP Emissions HAP Emissions Emissions 
HAP Weight 0/, VOCWeight% Operation (Ib/hr) (tonlyr) (Iblhr) (tonlyr) 
COS 0.06% 50.06% 6760 1.16E-03 5.10E-03 1.73E-03 7.59E-03 
CI2 0.000/, 50.06% 8760 O.OOE+OO O.OOE+OO O.ooE+OO O.OOE+OO 
HCI 0.00% 50.06% 8760 O.OOE+OO O.ooE+OO O.OOE+OO O.OOE+OO 
MeOH 0.00% 50.06% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
C6·C10Aromatics 16.11% 50.06% 6760 3.30E-01 1.45E+00 4.92E-01 2.15E+OO 
Total 0.33 1.45 0.49 2.16 

Rev. 5/12/08 

A 
A 

ssumed Octane 
ssumed Octene 

Assumed Cyclooctane 
Assumed Benzene 

Uncontrolled 
Emissions 

YDC 

Emissions 
(tpv) 

1.96E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.oOE+OO 
O.OOE+OO 
4.02E+00 
4.24e-Ol 
O.OOE+OO 
2.90E-01 

6.70 
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Medicine Baw Fuel & Power Industrial Gasification & Uquefactlon Plant 
Gasifier Vent Process Stream 

Stream Name: Gasifier Vent 
Service Type: Gas 
Hours 01 Opel1lllon: 8760 
This piping Is Included In Ihe LDAR program. 

25 

INH, 
02 
SD2 
CI2 

~ 
IAcelone 
IMEI< 
IElhane 
Elhylene 
Propane 
Prooylene 
~QJ1ulane 
~·Bulane 

SODen lane 

:4·( Olefins 
:6 
:6·1 I Aromatics 

TALS 

Welgh!,..TOC 
Welght%VOC 
WeIght % HAP 

0.18% 
0.11% 
0.11% 

CAS 
Number 

4·0 
"g 
S·5 

9-5 

.6 
7·1 
·5 
r·8 

1-4 

Fugitive EmIssIons· SOeMI Factors 
Equipment soeMI 
Type Emfssion Factor1 

Ik.lhr·sourcel 
Valves-Gas 0.00597 
Valves·Llghl LIquids 0.00403 
Valves-Heavy Liquids 0.00023 
Pump Seels'Llghl Liquids 0.01990 
Pump Seals·Heavy Liquids 0.00862 
Compresssor S •• Is-Gas 0.22800 
Rellel Valvas-GasNapor 0.10400 
Connectors 0.00183 
Open-ended Unes 0.00170 
Sampll"" Connections 0.01500 
Totals 

~ IC 

%Conirol 
With LDAR '.3 

92.00% 
88.00% 

73.90% 

93.00% 

HAP 

Source 
Count 
957 
0 
0 
0 
0 
0 

112 
804 
0 
55 

1 EPA-453/R-9p.017 Prolocol lor Equlpmenl Leak EmIssion Estimales (Table 2-1). 

Molecular 
Weight,.. Mol. I 

(Ibllf>.mol) FractIon 

2.33,.. 
36.: 
15.00% 

'--
,..-

• 
J.OOI 
WOI 

O. l.OO\ 
O. 
D. 

I 
100.00% 4.46E·02 100.00% 

Controlled Emissions 
TOe VOe Hours of voe 

EmIssIon Emission Operation EmisSions 
Rate IkO/hrl Rate Ikolh'rl npyl 

0.0008 0.0005 8760 5.01E'()3 
0.0000 0.0000 8760 O.ooE+OO 
0.0000 0.0000 8760 o.oOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0209 0.0132 8760 1.285·01 
0.0002 0.0001 8760 1.13E·03 
0.0000 0.0000 8760 O.ooE+OO 
0.0015 0.0009 8760 9.04e.o3 
0.02 0.01 0.14 

2 EPA-45:l1R-95-017 Prolocol lor Equipment Leak emission Esllmates (Table 5-2). Assumes monthly monltOl1ng, wilh leak definillon 01 10,000 ppmv. 
3 Assumes monlhly monitoring wilh leak definlllon 012,000 ppmv lor pumps In light liquid sef1lice. See Pump WAR Control ErrecUveness Calculallon page. 

HAP EmIssIons. SOeMI Factors ControUed EmIssIons Uncontroll.d emIssIons 
HAP HAP 

IndiVidual HAP Hours of EmIssions HAP EmissIons HAP EmiSSions E~:~~~. HAP W.Ight'lo VOCWelght% OperaUon (Iblhr) (tonlyr) (Iblhr) 
COS 0.11% 0.11% 8760 3.265·02 1.435-01 4.925·02 2.155-01 
CI2 0.00% 0.11% 8780 O.OOE+OO O.OOE+oo O.OOE+oo O.OOE+OO 
HCI 0.00% 0.11% 8760 0.005+00 O.OOE+OO O.OOE+OO 0.005+00 
MeOH 0.00% 0.11% 8760 O.OilE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
C6 - C10 Aromallcs 0.00% 0.11% 8760 O.OOE+OO 0.005+00 0.0010+00 O.OOE+OO 
Total 0.03 0.14 0.05 0.22 

Rev. 5/12/08 

Issumed 

~~~:~ 
IAssumed 

Oelana 
Oelena 
Cyelooelana 
Benzene 

Uncontrolled 
Emissions 

voe 

EmlssJons 
(tOY) 

6.26E·02 
O.OOE+OO 
0.001:+00 
o.ooe+oo 
O.OOE+OO 
0.005+00 
1.285·01 
1.615·02 
0.005+00 
9.04E·03 

0.22 
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Medicine Bow Fuel & power Industrial Gasification & Liquefac:tfon Plant 
Gasoline (Gas) Process Stream 

Slream Name: Gasoline (Gas) 
Service Type: Gas 
Hours of Operation: 8760 
This piping is included in the LDAR program. 

hemical Name 

j4 

)5 

t§~ 
;12 

IHe 
IMaOH -I 
Butanol 
Acelone 
MEK 
Elhane 
ElhYlene 
Propane 
IProovlene 
llsobutene 

IBuMen, 
>oenl 

'a,""n. 
))efins 
~aphlhenes 

lromatics 

rALS 

ber 
IS-O . ~ 
.9 
loS 

146-

:7-5 
4-1 

9-2 

6, 
78-9: 
74-& 
74-8~ 

74-9) 
l' '-1 

;'2S-S 

2S, 

100.00% 
100.00% 

32.21% 

67-3 

Fuqitive Emissions ~ SOCMI Far;tors 
Equipment SOCMI 

Type EmissIon factor1 

(kglhr-source) 
Valve~as 0.00S97 
Valves-Ught Liquids 0.00403 
Valves-Heavy Liquids 0.00023 
Pump S.els-llghl Liquids 0.01990 
Pump Seals-Heavy Liquids 0.00862 
Compresssor Seels-Gas 0.22800 
Renel Valves-GasNapo' 0.10400 
Connectors 0.00183 
OperH!nded Unes 0.00170 
Sam linq Connections 0.01500 
Totals , 

voe 

% Control 
WJthLDAR2.3 

92.00% 
88.00% 

73.90% 

93.00% 

Molecular 
Weight % Mole Mole 

HAP (Ib! 101) F nt 
OOl O • 

J'L I!e+ 
N )E+ 

B 
JOE+O 
JOE+OO 

N 
N 

l' 

100.10% 1.01E·02 100.00% 

Control/ed Emissions 
TOC VOC Hours of VOC 

Source Emissicn Emission Operation Emissions 
Count Rate (kglhr) Rale (kglhr) (tpy) 

50 0.0239 0.0239 8760 2.31E-Ol 
0 0.0000 0.0000 8760 O.OOE+OO 
0 0.0000 0.0000 8760 O.OOE+OO 
0 0.0000 0.0000 8760 O.OOE+OO 
0 0.0000 0.0000 8760 O.OOE+OO 
0 0.0000 0.0000 8760 O.OOE+OO 
9 0.9360 0.9360 6760 9.04£+00 

26 0.0033 0.0033 8760 3.22E-02 
0 0.0000 0.0000 8760 O.OOE+OO 
0 0.0000 0.0000 8760 O.OOE+OO 

0.96 0.96 9.30 

EPA-453!R-95-017 Protocol for EqUIpment Leak EmiSSIon Es~males (Table 2-1). 
'EPA-453JR-95-017 Prolocol 10' Equipmenl LeaK Emission Estimates (Tallie 5-2). Assumes monthly monilorlng with leaK definition of 1 0,000 ppmv. 
3 Assumes monthly monitoring wilh leak definition of 2,000 ppmv for pumps in light liquid service. See Pump l.OAR Control Effectiveness Calculation page. 

HAP Emissions - SOCMI Factors Controlled Emissions Uncontrolled EmIssions 
HAP HAl' 

Individual HAP Hours of EmIssIons HAP Emissions HAP Emissions EmJssions 
HAP Weight % VOCWelght% Operation (Ib/hr) (tonly') (lbJh,) (tonlyfl_ . 
COS 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO 0.001:+00 
CI2 0.000/0 100.00% 8760 D.OOE+OO O.OOE+OO O.OOE+OO D.OOE+OO 
HCI 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OD 
MeOH 0.00% 100.00% 8760 O.ODE+OO O.OOE+OO O.OOE+OO 0.001:+00 
C6 - Cl 0 Aromalics 32.21% 100.00% 6760 6.84E-Ol 3.00E+00 9.10E-Ol 3.99E+OO 
Total 0.68 3.00 0.91 3.99 

Rev_ 5/12/08 

I=~:~ 
I~~~: 

OeJane 
OeJene 
Cyclooctane 
Benzene 

Uncontrolled 
Emissions 

vee 
Emissions 

(1py) 
2.B8E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE-OO 
O.OOE-OO 
9.04E+OO 
4.S9E-Ol 
O.OOE+OO 
O.OOE+OO 

12.38 
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Medicine Bow Fuel & Power Industrial GasificaUon & LlquefacUon Plant 
Gasoline (Light Uquld) Proce .. Stream 

Stream Name: Gasoline (Light Liquid) 
ServIce Type: Light Liquid 
HoulS of Operation: 8760 
This piping Is Included In Iha LDAR program. 

,amlcal Nama 

~ 

)5 

:hanol 
!melhvl Ether 

'rocanol 
:ulanol 
'cetone 
~EK 

=e_ 
;Ihvlene 

Prooane 
oDvlene 
)bulane 
~ne 
IlVIe, 

: Paran .. 
I 

I Naphlhane. 

[TOTALS 

Weight % TOe 
Weight % voe 
Wei ht%HAP 

Number 
630·08-0 

1333-74·0 

II 
46, 

~ 

100.00% 
100.00% 
32.21% 

N1A 

N/A 
N1A 

Fuqltlve EmIssIons. SooMI FaCIo,s 
Equipment SeeMI 
Type Emlss10n Factor1 

(kg/hr.source) 
Valves-Gas 0.00597 
Valv .... Llght Liquids 0.00403 
Valves· Heavy Liquids 0.00023 
Pump Seals.Llghl Liquids 0.01990 
Pump Seals·Heavy Liquids 0.00862 
Comprosssor Se,ls-Gas 0.22800 
R.Ii.f Valves·GasNepor 0.10400 
ConneCIOrs 0.00183 
Open-ended Lines 0.00170 
Sam ling ConneclJons 0.01500 
Totals 
I 

V Ie 

% Control 
Wllh LDAR ,., 

92.00% 
88.00% 

73.90'10 

93.00% 

HI,P 

Source 

Courit 
0 

487 
0 

24 
0 
0 
0 

348 
0 

45 

Moleculor 
Walght% Mole 

(lb, noil F'!"Ilon Percent 

I 
i 

'--

I '--

1.01 

I.OC 
o. ).00% 

).00% 
).00% 

=-
1.00% 
1.52% 

19% 
32. 

'DU.DD"/. 1.01E·02 '00.00% 

Controlled EmIssIons 
TOe vee Hours of voe 

Emission Emlsslon OperaUon Emissions 
Rata (kglhr) Rate (kglhrl (toV) 

0.0000 0.0000 8760 O.OOE+OO 
0.2355 0.2355 8760 2.27E+00 
0.0000 0.0000 8760 O.OOE+OO 
0.1247 0.1247 8760 1.20E+00 
0.0000 O.DOOO 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE-OO 
0.0446 0.0446 8760 4.30E·01 
0.0000 0.0000 8760 O.OOE+OO 
0.6750 0.6750 8760 6.52E+00 
1.08 1.08 10.42 

EPA-453IR·95-017 Protocol lor Equlpmenl Leak Emission Estimates (Tabte 2-1). 
, EPA-4531R-95-017 Protocol lor Equlpmenl Leak Emission Esllmates (Table 5-2). Assum" .. monthl)l monitoring with leak definlllon of 10,000 ppmv. 
, Assumes monUly monitoring with leak definillon of 2,000 ppmv for pumps In light liquid servIce. Se. Pump LDAR Conlrol Effectiveness calculation page. 

HAP EmissIons. SOCMI Factor. Controlled Eml •• lon. Uncontrolled Emls.lon. 
HAP HAP 

Individual HAP Hours of Emissions HAP Emissions HAP Eml~lon. E~~:~~S HAP Weight % VOCWelght% Operallon (Ib"',) (tonlyr) (Iblh, 
COS 0.00% 100.00% 8780 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 100.000/. 8760 0.001:+00 O.OOE+OO O.OOE+OO O.OOE+OO 
HCI O.DO% 100.00% 8760 O.OOE+OO O.OOE+OO O.DOE+OO O.OOE+OO 
MeOH 0.00% 100.00% 6760 O.OOE+OO O.OOE+OO 0.001:+00 O.OOE+OO 
C6- C10 AmmaUcs 32.21% 100.00% 8760 7.67E·1l1 3.36E+OO 2.66E+00 1.17E+01 
Total o.n 3.36 2.66 11.67 

Rev. 5/12/08 

IAssumed 
~.umed 

IAssumed 
IAssumed 

Octane 
Oclone 
eyclocctane 
Benzene 

Uncontrolled 
Emissions 

VOC 
Emissions 

Itov) 
O.OOE+OO 
1.89E+01 
O.DOE+OO 
4.61E+00 
O.OOE+OO 
O.DOE+OO 
O.OOE+OO 
6.15E+00 
O.OOE+OO 
6.52E+00 

36.22 
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Medicine Sow Fuel & Power lndusbial GasIfication & Uquefaction Plant 
Gasoline (Heavy Liquid) Proce .. Stream 

Stream Name: Gasoline (Hea"Y Liquid) 
Service Type: He8~ Liquid 
Hours of Operc;tlon: 8760 
This piping is I"eluded In the LDAR program. 

ChemJcal Narre 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MaOH 
Elhanol 
Dimeth I Elher 
Melhvl Acelale 
F'~.nol 
Butanol 
Acetone 
MEK 
Ethane 
Ethylene 
Propane 
Proovlene 
Isobutane 
N-Bulane 
BuMano 
Isoooniane 
C4 - C12 F'arafil1S 
C4 - C12 Olonns 
C6 - Cl0 Na hlhenes 
C6 - C10 AromaGcs 

TOTALS 

CAS 
Number 
63()'08-0 

1333-74-{) 
124-38-9 

7732-18-5 
74-62-8 

7440-37-1 
7727-37-9 
7783-0&-4 
463-58-1 

7664-41-7 
7782-44-7 
7446-09-5 
7782-5Q.5 
7647-oHI 
67-5&-1 
64-17-5 
115-1()'6 
79-2()'9 
71-23-8 
71-36-3 
67-64-1 
78-93-3 
74-64-0 
74-85-1 
74-98-6 
115-07-1 
75-28-5 
10&-97-8 

25167-67-3 
78-7&-4 

100.00% 

100.00% 
32.21% 

NIA 
NlA 
NlA 
NlA 

Fuaffive Emisslons- SOCMl Factors 
Equipment SOCMI 
Type Emission Factor' 

Ikolhr-sourcol 
Valves--Gas 0.00597 
Valves-Light Liquids 0.00403 
Valves--Heavy Uquids 0.00023 
Pump Seals-Lighl Liquids 0.01990 
Pump Seals-Heavy Liquids 0.00862 
Compresssor Seals-Gas 0.22800 
Relief Valvas-GasNapor 0.10400 
Connectors 0.00183 
Open-ended Unes 0.00170 
SamplinQ Connections 0.01500 
Totals 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
WJthLDAR'" 

92.00% 
88.00% 

73.90% 

93.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
y 

Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 

Count 
0 
0 
6 
0 
0 
0 
0 
6 
0 
I 

, 
EPA-4531R-95-017 Prolocol for Equlpmenl Leal< EmISSIOn Estimates (Table 2-1). 

Molecular 
Weight Weight 0/. Mole Mole 

(lbIIlHnoQ Fraction PefCent 
26.01 0.00% O.OOE+OO 0.00% 
2.02 0.00% O.OOE+OO 0.00% 
44.01 0.00% O.OOE+OO 0.00% 
18.02 0.00% O.OOE+OO 0.00% 
16.04 0.00% o.oOE+OO 0.00% 
39.95 0.00% O.OOE+OO 0.00% 
26.01 0.00% o.oOE+OO 0.00% 
34.08. 0.00% O.OOE+OO 0.00% 
60.07 0.00% O.OOE+OO 0.00% 
17.03 0.00% O.OOE+OO 0.00% 
32.00 0.00% O.OOE+OO 0.00% 
64.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% O.OOE+OO 0.00% 
36.46 0.00% O.OOE+OO 0.00% 
32.04 0.00% O.OOE+OO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
74.08 0.00% O.OOE+OO 0.00% 
60.10 0.00% O.OOE+OO 0.00% 
74.12 0.00% O.OOE+OO 0.00% 
58.08 0.00% 0.00.+00 0.00% 
72.11 0.00% O.OOE+OO 0.00% 
30.07 0.00% O.OOE+OO 0.00% 
28.05 0.00% O.OOE+oo 

I 44.10 0.00% 0.00.+00 
42.08 0.00% O.OOE+OO 
56.12 0.00% o.oOE+OO 
58.12 0.00% 0.00.+00 
56.1t 0.00% O.OOE+OO 
72.15 0.00% o.oOE+OO o.oor, 
114.23 47.85% 4.19E-03 41.52% 
112.21 8.39% 7.48E-04 7.41% 
112.21 11.54% 1.03E-03 10.19% 
78.11 32.21% 4.12E-03 40.87% 

100.00% 1.D15-o2 100.00% 

Contro/Jed Emiss;ons 
TOC VOC Hours of VOC 

Emission Emission Operation Emissions 
Rate {kolhrl Rate Ikolhrl ItpYI 

0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.001< 0.0014 8760 1.33E-02 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0008 0.0008 8760 7.42E-03 
0.0000 0.0000 8760 O.OOE+OO 
0.0150 0.0150 8760 1.45E-ol 
0.02 0.02 0.17 

'EPA-4531R-9S-017 Protocol for Equlpmenl Leak Emission Estimates (Table 5-2). Assumes monlh~ monitoring Wilh leak defiMion of 10.000 ppmv. 
3 Assumes monltiy monitOring with leak definition of 2.000 ppmv for pumps in fight liquid service, See Pump LOAR Control Effectlveness Calculation page, 

HAP Emlssio". - SOeMI Factors ControlJed EmissIons UncontroJled Emiss;ons 
HAP HAl" 

Individual HAP Hours of Emissions HAP Emission. HAP Emissions EmIssions 
HAl" Weight % VOCWeight% Operation (lblh,'L (tonlyr) (Iblhr) (tonlyr) 
COS 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 100.00% 8760 O.OOE<{)O O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 0.00% 100.00% 8760 O.OOE<{)O O.OOE+OO O.OOE+OO O.OOE+OO 
C6 - Cl0 Aromalics 32.21% 100.00r. 8760 1.22E-02 5.33E-02 1.94E-02 8.51E-02 
Total 0.01 0.05 0.02 0.09 

Rev. 5/12/08 

A ssumed Octane 
ssumed Octene 
ssumed Cyclooctane 
ssumed Benzene 

A 
A 
A 

UncontrOlled 
Emissions 

VOC 
Emissions 

Ilpvl 
O.OOE+OO 
O.OOE+OO 
1.33E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.0se-ol 
O.OOE+OO 
1.45E-D1 

0.26 
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Modlclne Bow Fuel & Pewer Industrial G.slficaUon & Liquefaction Plant 
LPG Process Stream 

Siream Namo: LPG 
Service Type: Ughl Liquid 
Hours of Operallon: 8760 
This piping Is Indlided In Ihe LOAR program. 

ChemIcal Name 
CO 
H2 

02 
H2O 

H4 
Ar 
N2 
H2s 
COS 
NH3 
02 
502 
CI2 

CI 
MeOH 

Ihanol 
Olmolhvl 51her 
IMelh I Acelale 
Propanol 
Bulanol 
Acelone 
M5K 
Ethane 
Eth lene 
ProDane 
PI'QR}'lene 
Isobutane 
N-Bulane 
BuMono 
Isoooniano 
C4 ·C12 Paranns 
C4· C12 Olonns 
CB' Cl0 Nephlhenes 
C6·Cl0Aromall", 

TOTALS 

Wel9ht%TOe 
Welght%VOC 
Weight % HAP 

CAS 
Number 
830·08-0 
1333-74~ 
124·38-9 
n32·18-5 
74·82oll 

7440·37·1 
7727·37-9 
n83·06-4 
463-58-1 

7664-41·7 
7782-44-7 
7446.(19-5 
7782-50·5 
7647·01·0 
67·56-1 
64·17-5 
115-10·6 
79-20·9 
71·23-8 
71-38-3 
67~4-1 
78-93-3 
74oll4-!l' 
74-85-1 
74-98-6 
115-!l7-1 
75-28-5 
108-97-B 

25167·67·3 
78·7B-4 

91.66% 
91.66% 
0.00% 

N/A 
N/A 
N/A 
NIA 

FU'Iitive Emissions· SOCMI Facters 
Equipment SOCMI 
Type EmIssion Factor1 

(kg/hr-source) 
Valves-Gas 0.00597 
Valves·Llght Liquids 0.00403 
Valvos·Heavy Llq~lds 0.00023 
pump Seeis-Lighl LiqUids 0.01990 
Pump Seals·He.vy Liquids 0.00662 
Compresssor Seals-Gas 0.22600 
Relief Valves.GasNapor 0.10400 
Conneelors 0.00183 
Op~n-ended Lines 0.00170 
Sall1Jl1ing Connoctlons 0.01500 

otal. 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y. 
Y 
Y 
Y 
y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
W'rthLDAR~3 

92.00% 
88.00~. 

73,90% 

93.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 
Count 

0 
26 
0 
2 
0 
0 
0 

20 
0 
4 

I 5PA-4531R.9S,017Proloeol for Equipment Leak Emission Esumales (Table 2-1). 

Molecular 
Weight Weight % Mol. Mole 

(lbllb-moll 

I ~-
Parcent 

2B.Ol 

~ 
13.04% 

2.02 0.00% 
44.01 0.00% 
18.02 0.00% 
16.04 .05+ 0.00% 
39.95 .. 0.005+00 0.00% 
28.01 0.00% 0.005+00 0.00% 
34.08 0.00% 0.005+00 0.00% 
60.07 .0.00% 0.005+00 0.00% 
17.03 0.00% 0.005+00 0.00% 
32.00 0.00% 00 0.00% 
64.06 0.00% 0 0.00% 
70.91 0.00% 0 0.00% 
36.48 0.00% 00 0.0% 
32.04 0.00 00 0.0% 
4B.07 0.00% 00 0.0% 
46.07 0.00% 0 0.0% 
74.08 0.00% 00 0.0% 
60.10 0.00% 0.005+00 O. % 
74.12 0.00% 

R 
0.00% 

58.08 0.00% O. 00 0.00% 
72.11 3.60% ;~4 2.19% 
30.07 0.00% 00 

*-·28.05 . 21.86% 7.79E-!l3 
44.10 0.00% 0.005+00 
42.08 0.00% O.OOE+OO 
5B.12 37.82",{, 6.515-!l3 2B.49% 
58.12 . Q,OO% 0.005+00 0.00% 
56.11 28.38% 5.065·0 22.15% 
72.15 0.00% 0.005+0 0.00% 

114.23 .00% O.OOE+O 0.00% 
112.2 0.00% O.OOE+O 0.00% 
112.21 .00% O.OOE+O 0.0 % 
78.11 .00% O.OOE+OO 0.00% 

10lLOOo/a 2.285·02 100.00% 

Controlled Emissions 
TOC vac Hours of VOC 

Emission Emission OperaUon EmIssIons 
Rat. (kg/hr) Rate (kg/h,) (toV) 

0.0000 0.0000 8760 O.OOE+OO 
0.0124 0.0124 8760 1.205-01 
0.0000 0.0000 8780 O.OOE+OO 
0.0096 0.0095 8760 9.19E-!l2 
0.0000 0.0000 6760 O.OOE+OO 
0.0000 0.0000 6760 O.OOE+OO 
0.0000 0.0000 8750 O.OOE+OO 
0.0023 0.0023 8760 2.275·02 
0.0000 0.0000 8760 O.OOE+OO 
0.0550 0.0550 6760 5.315·01 

O.OB O.OB o.n 

2 EPA-453/R-9S,017 Proloeol for Equipment Leak Emission Esllmales (Tabla 5-2~ Assumes menlhly monlloring with leak der.nlllon of 10,000 ppmv. 
3 Assumes menlhly monllorlng with leak der.nlilon of 2,000 ppmv fer pumps In light liquid service. See Pump LOAR Conlrol 5ffecllven ... Calculallon paga. 

HAP emissions' SOCMI F.cton; Controi/eel emissions Uncontrolled EmIssions 
HAP HAP 

Individual HAP Hours of Emls.lons HAP Emissions HAP Emissions Emissions 
HAP Weight % voe Weight '/0 Operation Ilb/hr) Iten/yr) Ilb/hr) Iton/yr) 
COS 0.00% 91.66% 6760 0.005+00 O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 91.66% 8760 0,005+00 O.OOE+OO 0.005+00 0.005+00 
HCI 0.00% 91.66% 6760 0.005+00 O.OOE+OO 0.005+00 0.005+00 
MeOH 0.00% 91.66% 8760 O.OOE+OO O.OOE+OO 0.005+00 O.OOE+OO 
C6· Cl0 Aromallcs 0.00% 91.66% 6760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Total 0,00 0,00 0.00 0.00 

Rev. 5/12108 

A 
A 

A 

ssumod Octano 
s.umed Octene 

Assumed Cycloociano 
ssumed BenzeJ1e 

Uncontrolled 
EmissIons 

VOC 
EmisSiOns 

(tOY) 
0.005+00 
9.e8E-Ol 
O.OOE+OO 
3.52E-Ol 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.24E-Ol 
O.OOE+OO 
5.315·01 

2.21 
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Medicine Bow Fuel & power Industrial Gaslffcation & Liquefaction Plant 
Methanol Gas Process Stream 

Stream Name: Methanol Gas 
Service Type: Gas 
Hours of Operation: 8760 
This piping is included In the LDAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MeOH 

k Elher 

ProPanol 
Butanol 
Acelone 
MEK 
Ethane 
E1hvlene 
Pro~ne 
Propvlene 
Isobutane 
N"Bulane 
BuMan. 
lsopentane 
C4 - C12 Parafine 
C4 - C12 OIefins 
C6 - C10 Naphlhenes 
C6 - C10 Aromalics 

orAlS 

CAS 
Number 
630-08-0 

1333-74-0 
124-38-9 

7732-18-5 
74-82-8 

7440-37-1 
7727-37-9 
7783-06-4 
463-58-1 

7664-41-7 
7782-44-7 
7446-Q9-5 
7782-50-5 
7647-01-0 
67-56-1 
64-17-5 
115-10-6 
79-20-9 
71-23-8 
71-36-3 
67-64-1 
78-93-3 
74-84-0 
74-85-1 
74-98-6 

115-07-1 
75-28-5 
106-97-8 

25167-67-3 
78-76-4 

96.42% 
96.40% 
96.19% 

NlA 
NlA 
NlA 
N/A 

Fugffive Emissions - SOeM} Factors 
Equipment . SOCMI 
Type Emission Factor1 

. (kg/hr-source) 
Varves-Gas 0.00597 
Valves-L1ghlliquids 0.00403 
Valves-Hoall)' Liquids 0.00023 
Pump Seals-Light Liquids 0.01990 
pump Seais-Heall)' Liquids 0.00662 
Comprasssor S.als-Gas 0.22900 
Relief Valves-GasNapor 0.10400 
Connectors 0.00183 
Open-ended Lines 0.00170 
Sampling COnnections 0.01500 
Talals 

voe 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Conttol 
WrthLDAR 2.3 

92.00% 
88.00% 

73.90% 

93.00% 

HAP 

N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 
Count 

5 
0 
0 
0 
0 
a 
1 
2 
0 
0 

Molecular 
Weight Weight % Mole Mole 

(lb/lb-moI) Fraction Percent 
28.01 0.02% 6.44E-06 0.02% 
2.02 0.00% 3.19E-06 0.01% 

44.01 0.30% 6.92E-05 0.22% 
18.02 3.16% 1.75E-03 5.49% 
16.04 0.03% 1.59E-05 0.05% 
39.95 0.06% 1.61E-05 0.05% 
28.01 0.03% 1.14E-05 0.04% 
34.05 0.00% O.OOE+OO 0.00% 
60.07 0.00% O.OOE+OO 0.00% 
17.03 0.00% O.OOE+OO 0.00% 
32.00 0.00% O.OOE+OO 0.00% 
64.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% O.OOE+OO 0.00% 
36.46 0.00% O.OOE+OO 0.00% 
32.04 96.19% 3.00E-02 94.01% 
46.07 0.05% 1.04E-05 0.03% 
46.07 0.03% 7.31E-06 0.02% 
74.08 0.08% 1.10E-05 0.03% 
60.10 0.02% 400E-06 0.01% 
74.12 0.02% 2.60E-06 0.01% 
58.08 0.00% 3.31E-07 0.00% 
72.11 0.00% 1.33E-07 0.00% 
30.07 0.00% o.oOE+OO 0.00% 
28.05 0.00% O.OOE+OO 0.00% 
44.10 0.00% O.OOE+OO 0.00% 
42.08 0.00% . O.OOE+OO 0.00% 
58.12 0.00% O.OOE+OO 0.00% 
58.12 0.00% O.OOE+OO 0.00% 
56.11 0.00% O.OOE+OO 0.00% 
72.15 0.00% o.oOE+OO 0.00% 
114.23 0.00% O.OOE+OO 0.00% 
112.21 0.00% O.OOE+OO 0.00% 
112.21 0.00% O.OOE+OO 0.00% 
78.11 0.00% O.OOE+OO 0.00% 

100.00% 3.19E-02 100.000/0 

Controlled Emissions 
TOC voe Hours of VOC 

Emission Emission Operation Emissions 

Rate IkQ)hrl Rate (kglhr) Imv) 
0.0023 0.0023 8760 2.22E-02 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 o.oOE+OO 
0.1003 0.1003 8760 9.66E-ol 
0.0002 0.0002 8760 2.38E-03 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 

0.10 0.10 0.99 

, EPA-453/R-95-017 ProlocollorEqulpment Leak Em ... ",n Estimalos (Table 2-1~ 
2 EPA-453fR-S5-017 Prolocol for Equipment Leak. Emission Estimates (Tab~ &-2). Assumes monthly monitoring with leak definition of 10,000 ppmv. 
3 Assumes monthly monllortng wilh leak definillon of 2.000 ppmv lor pumps in lighlliquid seNice. See Pump LDAR Control Effectiveness Calculation pege. 

HAP Emissions - SOeMI Factors Controlled emissions Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours of Emissions HAP Emissions HAP Emissions Emlsslons 
HAP Weight'" VOC Weight lI. Operation (lb/hr) (tonlyr) (Ib/hr) (tonlyr) 
COS 0.00% 96.40% 8760 O.OOE+OO o.ooe+oo O.OOE+OO O.OOE+OO 
CI2 0.00% 96.40% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oO 
Hel 0.00% 96.40% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 96.19% 96.40% 6760 2.26E-ol 9.90E-ol 2.92E-Dl 1.28E+00 
C6 - C10 AromatiCs 0.00% 96.40% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Total 0.23 0.99 0.29 1.28 

Rev. 5/12/08 

As 
As 
As 

sumed Octane 
sumedOctene 
sumod Cyclooctane 

Assumed Benzene 

Uncontro}{ed 
EmIssions 

VOC 
Emissions 

Imv) 
2.79E-ol 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.oOE+OO 
o.ooe+oo 
9.68E-01 
3.41E-02 
O.OOE+OO 
O.OOE+OO 

1.28 
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Medicine Bow Fuel & Power Indusltlal Gasification & Liquefaction Plant 
Methanol Pure LIquid Process Stream 

Siream Neme: Melhanol Pure Liquid 
Service Type: Llghl Liquid 
Hours of Operation: 8760 
This piping Is Included In Ih. LOAR progrem. 

25 
JS 
13 

)2 

hanoi 

~ 
Propane 
Propvlene 
=,,,,,e 
N-Butane 

IsoPOn :ane 
:4 -, 
;:<I_I Olefins 
:6-' I 

IIC rA~S 

Weight % TOC 
Weight % VOC 
Welghl % HAP 

1QO.OO% 
100.00% 
100.00% 

lumber 

4-0 
~9 

~5 

'-9 

1-7 

'-a 

F~gltlve E"mlsslons - SOCMI Factors 
Equipment SOCMI 
trype Emission Factor1 

fko/hr-sourcel 
Valves~8S 0.00597 
Valves-Llghl Liquids 0.00403 
Valves-Heavy Liquids 0.00023 
Pump Seals-Llghl Liquids 0.01990 
Pump Seals-Heavy Liquids 0.00882 
Compresssor Seals-Ges 0.22800 
Reller Valves-GasNapor 0.10400 
Connectors 0.00183 
Open-ended Lfnes 0.00170 
Sam IIno Conneellons 0.01500 
Totals , 

VOC 

Ii 
I 

% Control 
WHhLDAR'" 

92.00% 
88.00% 

73.80% 

93.00% 

H P 

Source 
Count 

0 
16 
0 
2 
0 
0 
0 
8 
0 
2 

Molecular 
WeTght% 

(Ib/ll> 101) racllon ,t 

• ;.-

r 
OE+OO 

IE+ 
IE+ 

II 
O.OOE+I 
OJilLE;+· 
O.OOE+I 1.001 

'00.000/. 3.'2E.g2 '00.00% 

Controlled Emlss{ons 
TOC VOC Hours of VOC 

Emission Emission Operation EmissIons 
Rat. fkolhr\ Rale fkwhrl ftDvl 

0.0000 0.0000 8760 O.OOE+OO 
o.oon 0.0077 8760 7.47E·02 
0.0000 0.0000 8760 O.OOE+OO 
0.0104 0.0104 8760 1.00E-01 
0.0000 0.0000 8780 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 o.oOE+OO 
0.0010 0.0010 8760 9.88E-()3 
0.0000 0.0000 8760 O.OOE+OO 
0.0300 0.0300 8760 2.BOE-Q1 
0.05 0.05 0.47 

EPA-453/R-95-017 Prolocol for Equlpmenl Leek Emission Esllmales (Table 2-1). 
'EPA-453/R-95-017 Prolocol for Equipment Leak Emission Estimates (Table 5-2). Assumes monthly monItOring willl leak definilion of 10,000 ppmv. 
, Assumes monlhly moniloring wilh lea~ definillon or 2,000 ppmv for pumps In light liquid servloe. See Pump LDAR Control Effectiveness Calculation page. 

HAP Emlss/cns - SOCMI Factors Controned J:mlss/cns Uncontrolled Emissions 

Em::'ons 
HAP 

Individual HAP Hour. of HAP Emission. HAP Emissions EmIssions 
HAP Weight % VOC WeIght 'Y. OperaUon (1~/hr) (tonlyr) (Ib/hr) (tcnlyr) 
COS 0.00% 100.000/, 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 100.00% 8760 O.OOE+OO o.oOE+OO O.OOE+OO O.OOE+OO 
MeOH 100.00% 100.00% 8760 1.08E-Ot 4.74E-01 3.28E-()1 1.44E+OO 
C6 - C1 0 Aromallcs 0.00% 100.00% , 8760 O.OOE+OO O.OOE+OO O.OOE+oo O.OOE+OO 
Tolal 0.11 0.47 0.33 1.44 

Rev. 5/12/08 

Assumed 
Assumed 

Octeno 
Octene 
Cyclooctene 
Benzene 

Unconlrolled 
EmiSSions 

VOC 
Emlsslons 

(tOY) 
O.OOE+OO 
8.22E-()1 
o.oOE+OO 
3.ME-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.41E-()1 
O.OOE+OO 
2.90E-()1 

1.44 

8-41 
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Medicine Bow Fuel & power Industrial Gasificafion & Llquefacfion Plant 
Methanol Product (MeOH 1) Process Stream 

SIr.am Name: Methanot Product (MaOH 1) 
Service Type: Light Liquid 
Hours of Operation: 8760 
This piping is ircluded In the LOAR program. 

ChemIcal Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
S02 
CI2 
HCI 
MeOH 
Ethanol 
OimethYl Elher 
MelOYtAcetai. 
ProDanoi 
Butanol 
Acetone 
MEK 
Ethane 
EthVfene 
Pro~ne 
Propylene 
lsobutane 
N·Butane 
BUN ene 
IsQrutnlane 
C4 - C12 Parafin, 
C4 - C12 Olefins 
C6 - Cl0 Naohthenes 
C6 - el 0 Aromali:s 

TOTALS 

Weight%TOe 

Welght%VOC 
Wei ht%HAP 

CAS 
Number 
630-08-0 

1333-74-Q 
124·38-9 

7732·18-S 
74-82-8 

7440-37·1 
7727·37·9 
7783-{)6-4 
465-58-1 
7664-41-7 
7782-44-7 
7446-09-5 
7782-50-5 
7647-Qt-o 

67·56-1 
64·17-5 

115-10-6 
79-20-S 
71-2:).8 
71-36-3 
67-64-1 
78·9:).8 
74-84-0 
74·86-1 
74-98-6 
116-07·1 
76-28-5 
106-S7·8 

25167-67-3 
78-76-4 

96.42% 

96.40% 
96.19% 

NlA 
NlA 
NlA 
N/A 

Fugitive Emissions -SOCMI Factors 
Equipment SOCMI 
ype Emission Factor1 

(kg/hr-source) 
Vafves..Gas 0.00597 
Valves-Light Liquids 0.00403 
Valves-Heavy Uqujds 0.00023 
Pump S •• Is-LlghtLiquids 0.01990 
Pump Seals-Hea'ij Liquids 0.00862 
Compresssor S.a~-G •• 0.22800 
R.II.f Vaives-G.sNapor 0.10400 
Connectors 0.00183 
Open-ended Lines 0.00170 
Sampling Connedlons 0.01500 
Totals , .. 

voe 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
Wrth LDAR~' 

92.00% 
88.00% 

73.90% 

93.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N" 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 

Count· 
0 

134 
0 

22 
0 
0 
0 

96 
16 
26 

Molecular 
Weight Weight % Mole Mole 

(Ibnb-mcl) Fraction Percent 
28.01 0.02% 6.44e-Q6 0.02% 
2.02 0.00% 3. 19E-Q6 0.01% 

44.01 0.30% 6.92E-QS 0.22% 
18.02 3.16% 1.7SE-Q3 5.49% 
16.04 0.03% 1.59E-Q5 o.oS% 
39.9~ 0.06% 1.61E-Q5 0.05% 
28.01 0.03% 1.14E-Q5 0.04% 
34.08 0.00% O.OOE+OO 0.00% 
60.07 0.00% O.OOE+OO 0.00% 
17.03 0.00% O.OOE+OO 0.00% 
32.00 0.00% O.OOE+OO 0.00% 
64.06 0.00% O.ooE+OO 0.00% 
70.91 0.00% O.OOE+OO 0.00% 
36.46 0.00% O.OOE+OO 0.00% 
32.04 96.19% 3.00E-Q2 94.01% 
46.07 0.05% 1.D4E-05 0.3% 
46.07 0.03% 7.31E-QS 0.02% 
74.08 0.08% 1.10E-QS 0.03% 
60.10 0.02% 4.00E-QS 0.01% 
74.12 0.02% 2.60E-Q6 0.01% 
58.08 0.00% 3.31E-Q7 0.00% 
72.11 0.00% 1.33E-Q7 0.00% 
30.07 0.00% O.OOE+OO 0.00% 
28.05 0.00% O.OOE+OO 0.00% 
44.10 0.00% O.OOE+OO 0.00% 
42.08 0.00% O.OOE+OO 0.00% 
58.12 0.00% o.oOE+OO 0.00% 
58.12 0.00% O.OOE+OO 0.00% 
56.11 0.00% O.OOE+OO 0.00% 
72.15 0.00% O.OOE+OO 0.00% 
114.23 0.00% O.OOE+OO 0.00% 
112.21 0,00% O.OOE+OO 0.00% 
112.21 0.00% O.OOE+OO 0.00% 
78.11 0.00% O.OOE+OO 0.00% 

100.00% 3.19E.a2 10D.00% 

Controlled EmIssions 
TOC VOC Hours of VOC 

Emission Emission Operation Emissions 

Rate (kglhr) Rate (kg/hr) (tpy) 
0.0000 0.0000 8760 O.OOETOO 
0.062S 0.0625 6760 6.03E-Ol 
0.0000 0.0000 8760 O.OOE+OO 
0.1102 0.1101 6760 1.06E+OO 
0.0000 0.0000 6760 O.OOE+OO 
0.0000 0.0000 8760 o.ooe+oo 
0.0000 0.0000 6760 O.OOE+OO 
0.0119 0.0119 6760 1.14E-Ql 
0.0262 0.0262 6760 2.53E-Ol 
0.4050 0.4049 8760 3.91E+OO 

0.62 0.62 5.94 

EPA-453JR-96-0t7 Protocol for EqUipment Leak EmISSIOn Estlmales (Table 2-1 ~ 
2 EPA-453JR-96-0t7 Protocol for Equipment Leak Emission Estimates (Tabl. 6-2). Assumes monthly monaonng 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 Emissions - SOCMI Faclors Controlled Emissions Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours of Emiuions HAP Emissions HAP Emissions Emissions 
HAP Weight % VOCWelght% Operation (Iblhr) (tonlyr) (Ib/hr) (tonlyr) 
COS 0.00% 96.40% 6760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 96.40% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 96.40% 6760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 96.19% 96.40% 8760 1.35E+OO 5.93E+00 3.39E+00 1.49E+Ol 
C6 - el0 Aromatics 0.00% 96.40% 8760 O.OOE+OC O.OCE+OO O.OOE+OO O.OOE+OO 
Total 1.35 5.93 3.39 14.86 

Rev. 5/12/08 

As 
As 

As 

sumedOctane 
sumed Octene 

Assumed Cyclooctane 
sumed Benzene 

Uncontrolled 
Emissions 

voe 
Emissions 

11JlV) 
O.OOE+OO 
S.03E+OO 
o.ooe+oo 
4.07E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.63E+00 
2.53e-Ql 
3.91E+00 

14.90 

8-42 

DEQ 000636 



Medicine Bow Fuel & Power Induslrlal Gasmcallon & Llquefacllon Plant 
Methanol Product (MeOH 2) Process Slream 

Siraam Name: Melhanol Producl (MeOH 2) 
Servtce Type: Light LlquJd 
Hours of Operation: 8760 
This piping Is Included fn Ihe LDAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
0H4 
Ar 
N2 
H2S 
COS 
NH3 
02. 
502 
CI2. 
HCI 
MaOH 
Elhanol 
Olmelh I Elher 
Melh I Acelale 
Pro anol 
Butanol 
Acetone 
MEK 
Ethane 
Ell1\IIene 
Propane 
Proovlene 
lsobulane 
N-Bulane 
Bu lane 
Isopentana 
C4 • C12. ParsOns 
C4 • C12. Olenn. 
C6· C10 Na hthene. 
C6· C10 Aromatics 

TOTALS 

Welght%TOe 
Welght%VOC 
Wefght%HAP 

CAS 
Number 

• 7440·37·1 
772.7-37·9 
7783"()6-4 
463-58-1 
7664-41·7 
7782-44·7 
7446-09-5 
7782-50·5 
784Nl1·0 
67·56-1 
64·17·5 

115-10-6 
79-20·9 
71·23-8 
71-36-3 
67·64·1 
78-93-3 
74·84·0 
74·85-1 
74·98-6 

115-07·1 
75-28-5 
106-97·8 

25167·67·3 
78-78-4 

95.54\'. 
95.46% 
95.46% 

N/A 
N/A 
N/A 
N/A 

Fugitive Em/ss/ons • SOeMI Faclors 
Equipment SOeMI 
Type EmlssTon Factor' 

(kg/hr·source) 
Valves-Gas 0.00597 
varves·Llghl LIquids 0,00403 
Varves-Heavy LI<?Jlds 0.00023 
Pump Seals-Llghl Liquids 0.01990 
Pump Seel.·Heavy Liquids 0.00862 
Compras.sor Sa.ls-Ga. 0.22800 
RenerValvas·GasNapor 0.10400 
Connectors 0.00183 
Open-ended Lines 0.00170 
Sam II"" Connections 0.01500 
Totals 

voe 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

% Control 
With LDAR" 

92.00% 
88.00% 

73.90% 

93,00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 
Count 

0 
10 
0 
0 
0 
0 
0 
10 
0 
0 

Molecular 

(I~~~I) Weight % Mole Mol. 
Fractfcn Percent 

28.01 0.08% 2.89E·05 0.09% 
2.02 0.02% 1.09E·04 0.34% 

44.01 0.42% 9.63E·05 0.30% 
18.02 3.32% 1.84E·03 5.74% 
16.04 0.08% 4.81E·05 0.15% 
39.95 0.44% 1.0ee·04 0.34% 
28.01 0.18% 6.42E..()5 0.20% 
34.08 0.00% 0.00800 0.00% 
60.07 0.00% O.OOE+OO 0.00% 
17.03 0.00% O.OOE+OO 0.00% 
32.00 0.00% O.OOE+OO 0.00% 
64.06 0.00% O.OOE+OO .0.00% 
70.91 0.00% O.OOE+OO 0.00% 
36.46 0.00% o.oOE+OO 

I 
32.04 2.98E"()2 
46,07 O.OOE+OO 
46.07 O.OOE+OO 
74.08 0.00% O,OOE+OO 
60.10 0.00% O.OOE+OO 
74.12 0.00% O.OOE+OO 
5B.08 0.00% 
72.11 0.0011

/0 

30.07 0.00% 
28.05 0.00% 0.00% 
44.10 0.00% 0.00% 
42..08 0.00% 0.00% 
58.12 0.00% 0.00% 
58.12 0.00% 0.00% 
56.11 0,00% 0.00% 
72.15 0.00% 0:00% 
114,23 0.00% 0.0 E+OO 0.00% 
112,21 0.00% O,OOE+OO 0,00% 
112,2.1 0.00% O.OOE+OO 0.00% 
78.11 0.00% O.OOE+OO 0.00% 

100.00% 3.21E"()2 10D.OD% 

Controlled EmissIons 
TOC voe Hours of VOC 

Emission Emission OperaUDn Emissions 
Rale (k9/hr) Rale (kg/hr) lilly) 

0.0000 0.0000 8760 O.OOE+OO 
0.0046 0.0046 8760 4.46E·02 
0.0000 0,0000 8760 O.OOE+OO 
0.0000 0,0000 8760 o.ooe+oo 
0.0000 0.0000 8760 o.oOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 o.oOE+OO 
0.0012 0.0012 8760 1.18e·02 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.01 0.01 0.06 

I EPA-453/R.9S-017 Protocol for Equipment Leak Emission Estimales (Table 2·1~ 
'EPA-453JR·95-017 Protocol for Equipment Leak Emission EsHmales (Table 5-2). Assumes monlhly moniloring wilh leak definillon of 10,000 ppmv. 
3 Assumes monlhly monllorlng wilh leak dennillon of 2,000 ppmv for pumps In light liquid servfce, See Pump LDAR Conlrol ElfecUveness Caloulallon page. 

HAP Emls,'ons' SOCMI Faclors Controlled Eml'slon, Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours of Emissions HAP Emission. HAP Emission. Emls.lons 
HAP Welaht% voeWolght% OlltraUon IIblhr) lIon/vr} IIblhr) Iton/vr) 
COS 0.00% 95.46% 8780 o.oOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 95.46% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O,OOE+OO 
HCI 0.00% 95.46% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 95.46% 95.46% 8760 1.29E·02 5.54E·02 1.2.3E"()1 5.40E"()1 
06· C10 Aromalles 0.00% 95.46% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Total 0.01 0.06 0.12 0.54 

Rev. 5/12/08 

A ssumed Octane 
.sumed Oclene 
ssumod Cyclooclane 

A 
A 
Assumed Benzene 

Uncontrolled 
Emissions 

voe 
EmissIons 

(tpy) 
O,OOE+OO 
3.71E"()1 
O.OOE+OO 
O,OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.SSE·01 
O.OOE+OO 
O.OOE+OO 

0.54 

8-43 
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, .~' .. 

MedIcine Bow Fuel & power Industrial GasificatIon & Liquefaction Plant 
Methanol Product (MeOH 3) Proce •• Stream 

Stream Name: Methanol Product (MeoH 3) 
SeNlce Type: Light Liquid 
Hours of Operation: 8760 
This piping is Included in the LOAR program. 

Chemical Name 

N2 
H2S 
COS 
NH3 

S02 
:12 

IHCI e 
Proc"ncl 

~cetone 

"'EK 

,thylene 
'rocane 
~n~ 
sobutane 

luMel 
Isooen no 

C4· Olenns 
~ I Naphthenes 
e6-' I Aromatics 

TALS 

Weight % TOe 
Weight % YOC 

elghlr. HAP 

N Imber 

:'0 
~9 

2-18-5 

74 
-9 

6-4 

g 

9521% 
95.12% 
95.12% 

Fugitive Emissions ~ SOCMl Factors 
Equipment SOeMI 

r-ype Emission Factor' 

(kolhr-sourcel 
Val .... es-Gas 0.00597 
Valves-Light liquids 0.00403 
Valves-Heall)! ~lqulds 0.00023 
Pump Seals-~Ight ~Iqulds 0.01990 
Pump Seals-Heall)! ~Iqulds 0.00862 
Compresssor Seals-Gas 0.22600 
ReHel Valves-GasNapcr 0.10400 
Connectors 0.00183 
Oper>-ended lines 0.00170 
Sampllna Connections 0.01500 
Totals 

VOC 

" 

% Control 
WrthLDAR2.3 

92.00% 
88.00% 

73.90% 

93.00% 

~ 
N 
N 
N 
N 

N 
N 
N 
Y 
N 
N 

Source 

Count 
0 
10 
0 
0 
0 
0 
0 
10 
0 
0 

I . . EPA-453/R-9.5-017 Prolocol ror EqUIpment ~eak EmISSIOn Esumales (Table 2-1) . 

Molecular 

(Ibllb-mol) 
Weight % 

F~j<> p::nt 
571 
1~1 
651 

!Q! 
16! 

0.00 
0.' 
1.00 

~ I 
).0( 

OE.OO 

1221 
78: 

100.00% 3.22E-oZ 100.0iI% 

Controlled Emissions 
TOC voe Hours of voe 

Em'ission Emission Operation Emissions 
Rate (kolhr) Rate (kolhr) (tevl 

0.0000 0.0000 8760 O.ooE+OO 
0.0046 0.0046 8760 4.44E-02 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.ooE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0012 0.0012 8760 1.18E-02 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 

0.01 0.01 0.06 

2 EPA-453JR-95-017 Protocol for Equipment Leak Emission Estimates (Table s.-2~ Assumes monthly monitoring with leak definition or 10,000 ppmv. 
, Assumes monthly mOnitoring with leak definition of 2,000 ppmv for pumps in light liquid service. see Pump LOAR Contror Effectiveness CaJculation page. 

HAP Emissions - SOCMI Factors Controlled emission. Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours-of Emissions HAP Emissions HAP EmiSSions Emissions 
HAP Weight % VOCWelght% OperaUon (Ibihr) (tonlyr) (Ibihr) (tonlyr) 
COS 0.00",(, 95.12% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 95.12% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Hel 0.00% 95.12'10 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oO 
"'eOH 95.12% 95.12% 8760 1.28E.()2 5.62E.()2 1.23E.Q1 5.38E.()1 
C6 - C10 Aromatics 0.00% 95.12% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Total 0.01 0.06 0.12 0.54 

Rev. 5/12/08 

IASS~~: ~~:~: 
IAssumed Cyclooc 
IAssumed Benze 

tane 
ne 

Uncontrolled 
Emissions 

VOC 
Emissions 

(tOY) 
O.OOE+OO . 
3.70E'()1 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.68E'()1 
O.OOE+OO 
O.OOE+OO 

0.54 

8-44 
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Medicine Bow Fuel & Power Industrial Gaslficatlon & LIquefaction Plant 
Methanol Product IMeOH 5) P,ocess Slream 

Stream Name: Methanol ProductlMeOH 5) 
Service Type: Gas 
Hours 01 Operellon: 8760 
This pipIng Is Included In the LOAR progrem. 

MOIeCUler 
Malo Weight % 

Chemlcat Name Numb< ~ Ie Hi'" lib noll 

I 02 
'--

12C 
,..-

:H4 • )S 

lhanol 

thyl Acetate 

lanai 
\cetone 
~EI 

hane 
Ethylene 
propane 

~ 
:4, I Paranns 

C6 I Naphthane. 
C6 

OTALS 

Welght%TOC 
WeIght % VOC 
WeIght % HAP 

4.47% 
1.70% 
1.70% 

7-1 
'5 
7-8 

F~gltlve Emissions - SOCMI Faclors 
EquIpment SOCMI 
ype Emission Factor' 

lkg/hr-sourcel 
Vslves-Gas 0.00597 
Valves-Ught LIquids 0.00403 
Valves-Heavy LiquIds 0.00023 
Pump Seals-Light LlqulcIs 0,01990 
Pump Sea I.-Heavy LIquIds 0,00862 
Compresssor Seals-Gas 0,22800 
Reller Valves-GosNapo, 0,10400 
Connectors 0.00183 
Open-ended Lines 0,00170 
SamDllna Connections 0,01500 
Totals 

% Control Source 
WIth LDAR , •• CoUnt 

92.00% 125 
88.00% 0 

0 
73.90% 0 

0 
0 

16 
93.00% 136 

0 
27 

, EPA-453IR-95-D17 Prolocollo, Equipment Leak EmiSSion Esllmates (Table 2-1), 

o.om 

I. 
;-- ;--
;-f---, <-

ODE., 

= lOE+1 

I 
O,OOE+Q 

1UU.DU% 7.5~"'''' 1DU,UU% 

Control/ed EmIssIons 
TOC VOC Hours of VOC 

Emission EmIssion Operation EmIssIons 
Rate lkolhr) Rate lkolhr) IIDV) 

0.0027 0.0010 8760 9.78E-03 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8780 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0745 0.0282 8760 2.72E-Ol 
0.0008 0.0003 8760 2.B5E-03 
0.0000 0.0000 8760 O.OOE+OO 
0.0181 0.0069 8760 6.63E-02 

0.10 0.04 0.35 

, EPA-453JR-95-017 Prolocol for Equipment Leak Emission Esllmatos (Table 5-2), Assumes monlhly monitoring wilh leak definition of 10,000 ppmv. 
, Assumes monthly monitoring wilh leak deUnlllon of 2,000 ppmv ror pumps In light fiquid seMe.. See Pump LDAR Control Effectiveness Calculation page, 

HAP EmIssIons. SOCMI Faclors Controlled Emfsslons Uncontrolled Emissions 
HAP HAP 

IndIvidual HAP Hours of emissIons HAP(~'::'~lons HAP ~;~~Ions E'mlsslons 
HAP Weight % vocW.lght% Operation Ilb/hr) (ton/yr) 
COS 0.00% 1.70% 8760 O.OOE+OO O,OOE+OO O,OOE+OQ O.OOE+OO 
CI2 0.00% 1.70% 8760 O.OOE+OO O.OOE+OO O,OOE+OO O.OOE+OO 
HCI 0.00% 1.70% 8760 O.OOE+OO o.ME+OO O.OOE+OO O.OOE+OO 
MaOH 1.70% 1.70% 8760 8.02E-02 3.51E-Ol 1.15E-01 5,02E-01 
C6 - Cl0 Aroma\lcs 0.00% 1.70% 8760 O.OOE+OO O,OOE+OO O.OOE+OO O.OOE+OO 
Total 0.08 0.35 0.11 0.50 

Rev, 5/12108 

~:~~:~ 
Oclane 
Octene 
Cyclooctane 
Benzene 

Uncontrolled 
EmissIons 

VOC 
Emissions 

(tDV) 
1.22E-01 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.72E-Ol 
4.08E-02 
O.OOE+OO 
6.63E-02 

0.50 

B-45 
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Medicine Bow Fuel & Power Industrial Gasification & Liquefaction Plant 
Mixed Fuel Gas Process Stream 

Stream Name: Mixed Fuel Gas 
Service Type: Gas 
HoulS of Operation: 8760 
This piping Is included In the LDAR program. 

Chemical Name 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
502 
CI2 
Hel 
MeOH 
Ethanol 
DlmelhYl Ether 
Methvl Acetete 
Pro anol 
Butanol 
Acetone 
MEK 
Ethane 
Ethylene 
Propane 
ProolJlene 
Isobulane 
N-Butane 
6JJtvlene 
lsocentane 
C4 - C12 Paranns 
C4 - C12 Olenns 
C6 - Cl 0 Naphthenes 
C6 - Cl0 Aromatics 

TOTALS 

Weight % TOe 

Welght%VOC 
Wei ht% HAP 

CAS 
Number 
530-08-0 
1333-74-0 
124-38-9 

7732-18-5 
74-82-8 

7440-37-1 
7727-37-9 
7763-08-4 
463-58-1 

7664-41-7 
7782-44-7 
7448-09oS 
7782-50-5 
7647-01-0 

67-S8-1 
64-17-5 

118-10-6 
79020-9 
71-23-8 
71-36-3 
67-84-1 
78-93-3 
74-84-0 
74-88-1 
74-98-6 

118-07-1 
78-28-5 
108-97-8 

25167-67-3 
78-79-4 

69.65% 

27.71'-. 
0.99% 

NlA 
NlA 
NlA 
NlA 

Fuqitive Emissions ~ soeM] ractors 
Equipment SOCMI 
ype Emission Factor1 

(kgihr-source) 
Valves-Gas 0.00597 
Valves-Light Uqul:ls 0.00403 
Valve&-Heavy Liquids 0.00023 
Pump Seals-Light Liquids 0.01990 
Pump Seats-Heavy LiquidS 0.00862 
Compresssor Seals.aa. 0.22800 
Relief Valve&-GeslVapor 0.10400 
Connectors 0.00183 
Open-ended Lines 0.00170 
Sampllnq COnnections 0.01600 
Totals , 

VOC 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
y 
Y 
Y 
Y 
Y 
Y 

% Control 
W~h LDAR~3 

92.00% 
88.00% 

73.90% 

93.00% 

HAP 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 
Count 

90 
0 
0 
0 
0 
0 
1 

11 
0 
0 

Molecular 
Weight Weight % Mole Mole 

(lb/lb-molJ Fraction Percent 
28.01 1.88% 6.70E-04 1.36% 
2.02 2.06% 1.02E-02 20.76% 

44.01 3.38% 7.68E-04 1.56% 
18.02 0.01% 7.40E-06 0.02% 
16.04 39. % 2.49E-02 50.67 
39.95 15.43% 3.86E-03 7.87% 
28.01 7.59% 2.71E-03 5.52% 
34.08 0.00% O.OOE+oo 0.00% 
60.07 0.00% O.OOE+OO 0.00% 
17.03 0.00% O.ooE+oo 0.00% 
32.00 0.00% O.OOE+OO 0.00% 
64.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% O.ooE+OO 0.00% 
36.46 0.00% O.OOE+OO 0.00% 
32.04 0.99% 3.09E-04 0.53% 
46.07 0.00% O.ooE+OO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
74.08 0.00% O.ooE+oo 0.00% 
60.10 0.00% O.ooE+OO 0.00% 
74.12 0.00% o.oOE+OO 0.00% 
58.08 0.00% O.OOE+OO 0.00% 
72.11 0.00% O.OOE+OO 0.00% 
30.07 2.02% 6.73E-04 1.37% 
28.05 0.20% 6.SSE-OS 0.14% 
44.10 7.00% 1.59E-03 3.23% 
42.08 0.36% 8.56E-oS 0.17% 
56.12 16.30% 2.80E-03 5.71% 
58.12 0.00% O.OOE+OO 0.00% 
56.11 2.32% 4.14E-04 0.84% 
72.15 0.47% 6.53E-OS 0.13% 
114.23 0.08% 6.80E-06 0.01% 
112.21 0.00% 0.005+00 0.00% 
112.21 0.00% O.OOE+OO 0.00% 
78.11 0.00% O.OOE+OO 0.00% 

100.00'-. 4.91E-412 100.00% 

Controlled Emissions 
Toe voe Hours of VOC 

Emission Emission Operation Emissions 
Rate (kglhr) Rate (kgihr) (tpy) 

0.0299 0.0119 8760 1.15E-Ol 
0.0000 0.0000 8760 O.ooE+OO 
0.0000 0.0000 8760 O.ooE+OO 
0.0000 0.0000 8760 O.ooE+OO 
0.0000 0.0000 8760 O.ooE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0724 0.0288 8760 2.78E-01 
0.0010 0.0004 8760 3.77E-03 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 

0.10 0.04 0.40 

EPA-453IR-95-017 Protocol for EqUipment Leak EmissiOn Estimales (Table 2-1). 
'EPA-4531R-9s.o17 Protocol for Equipment Leak Emission Estimates (Table 8-2). 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 Emlsslons- SOCMI Factors Controlled Emissions Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours of emissions HAP EmissIons HAP Emissions Emissions 
HAP Weight,.. VOCWeiQht% Ooeration (Iblhr) (ton/yr) (Iblhr) (tonJyr) 
COS 0.00% 27.71% 8760 O.OOE+OO O.OOE+O(t O.OOE+OO O.OOE+OO 
CI2 0.00% 27.71% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 27.71% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.ooE+OO 
MeOH 0.99% 27.71% 8760 3.23E-413 1.42E-02 1.44E-412 6.32E-02 
C6 ~ C1 0 Aromalics 0.00% 27.71% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.ooE+OO 
Total 0.00 0.01 0.01 0.06 

Rev_ 5/12108 

A 
As 

ssumed Octane 
sumed Octene 
sumecl Cydooctane 
sumed Benzene 

As 
As 

Uncontrolled 
Emissions 

voe 

Emissions 
(tpy) 

1.44E+OO 
O.OOE+OO 
O.OOE+OO 
o.ooe+oo 
O.OOE+OO 
O.OOE+oo 
2.78E-01 
5.39e-02 
O.OOE+oo 
O.OOE+OO 

1.77 
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Medicine Bow Fuel & Pewer Jnduslrlal GaslflcaUon & Uquefactlon Plant 
MTG Fuel Gas Process Stream 

Stream Name: MTG Fuet Gas 
Servlea Type: Gas 
Hours of Operellon: 8760 
This piping Is Included In theLDAR program. 

CAS 
Molecular 
Weight Weight % Mole Mola 

Chamlcal Nama Number VOC HAP lIb/lb-mol FractIon 

~ 
CO 630-08-0 N N 28.01 34.27% 1.22E'()2 
H2 1333-74-0 N N 2.02 0.01% 8.11E-05 
CO2 124-38-9 N N 44.01 O. O.OOE+OO 
H2O 7732-18-5 N N 18.02 2.17E-04 
CH4 74-82-8 N N 16.04 1.41E-02 39.56% 
Ar 
N2 
H2S 
COS 
NH3 
02 
502 
CI2 
HCI 
MeOH 
Elhanol 
DimethYl Ether 
Meth I Acetate 
ProDanol 
BUlanol 
Acetone 
MEK 
Ethane 
Eth lene 
Pro ane 

II -C12 
C6-C10 
C6-C10 

TOTALS 

Wel9ht% TOC 
Welght%VOC 
WeI ht%HAP 

7440-37-1 
7727-37-9 
7783-06-4 
463-58-1 

7664-41-7 
7782-44-7 
7446-ll9-5 
7782<59-5 
7647-01-0 

67-56-1 
64-17-5 

115-19-6 
79-20-0 
71-23-B 
71-36-3 
67-64-1 
78-93-3 
74-84-0 
74-85-1 
74-98-6 
115-07-1 
75-28-5 
106-97-8 

25167-67-3 
78-78-4 

65.33% 
33.740/. 
0.38% 

N/A 
N/A 
N/A 
NlA 

FuqHlve Em/sslons - SOCMI Factors 
EquIpment SOCMI 
Type Emission Factor1 

(kgihr-source) 
Valvas-G .. 0.00597 
Valves-Llghl Liquid. 0.00403 
Valves-Heavy Liquids 0.00023 
Pump Seals-Light Liquids 0.01990 
Pump Seals-Heavy Liquids 0.00862 
Compresssor Seals-G •• 0.22800 
Rellel Valves-G,sNapor 0.10400 
Connectors 0.00183 
Open-ended Lines 0.00170 
Sampling Connection. 0.01500 
Totals , 

N N 
N N 
N N 
Y Y 
N N 
N N 
N N 
N Y 
N Y 
y Y 
Y N 
Y N 
y N 
Y N 
Y N 
Y N 
Y N 
N N 
Y N 
Y N 
Y N 
Y N 
Y N 
Y N 
Y N 
Y N 
Y N 
Y N 
Y Y 

% Control Source 
WIth LDAR ,., count 

92.00% 60 
88.00% 0 

0 
73.90% 0 

0 
4 
2 

93.00% 88 
0 
2 

39.95 O.OOE+OO 0.00% 
28.01 0.00% • 0.00% 
34.08 0.00% 0.00% 
60.07 0.00% 0.00% 
17.03 0.00% 0.00% 
32.00 0.00% 0.00% 
64.06 0.00% O.OOE+OO 0.00% 
70.S1 0.00% O.OOE+OO 0.00% 
36.46 0.00% O.OOE+OO 0.00% 
32.04 0.00% O.OOE+OO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
74.08 0.00% O.OOE+OO 0.00% 
60.10 0.00% O.OOE+OO 0.00% 
74.12 O.OOE+OO 0.00% 
5MB O.OOE+OO 0.00% 
72.11 O.OOE+OO 0.00% 
30.07 2.97E-03 8.31% 
28.05 2.03E-03 5.68% 
44.10 1.58E·03 4.41% . 
42.0B, 7.24E-05 0.20% 
58.12 4.34E'()4 1.21% 
58.12 0.43% 7.48E-05 0.21% 
56.11 0.78% 1.39E-04 0.39% 
72.15 5.20% 7.21E-04 2.02% 
114.23 7.48% 6.54E-04 1.83% 
112.21 2.69% 2.39E-04 0.67% 
112.21 1.31% 1.17E-D4 0.33% 
78.11 0.38% 4.91E-05 0.14% 

100.00% 3.57E-D2 100.00% 

Controlled Emissions 
TOC voc Hours of VOC 

EmissIon Emission OperaUon EmlssTpns 
Rate (k'glhr) Rata (kg/hr) (tOY) 

0.0187 0.0097 8760 9.33E-02 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 B760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.5956 0.30n 8760 2.97E+OO 
0.1359 0.0702 B760 6.77E-01 
0.0074 0.0038 B780 3.67E-02 
0.0000 0.0000 8780 O.OOE+OO 
0.0196 0.0101 87sO 9.77E-02 
0.78 0.40 3.88 

EPA-453/R-95-017 Protocol for EqUIPment Leak emission Esbmates crable 2-1). 
'EPA-4531R-95-017 Protocol lor EquIpment Leak EmiSSion Estimales (Table 5-2). Assume. monthly monitoring with leak definition of 10,000 ppmv. 
, Aesumes monlhly monitoring with leak definliion 01 2,000 ppmv for pumps In Ught liquid service. See Pump LOAR Conlrol Effecllveness Calculation page. 

HAP EmIssions - SOCMI Factors Controlled Eml.slons Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours Dr Emissions HAP(~m1~on. HAP EmIssions Emissions 
HAP Wel9ht% VOcWel ht% Operation (Ib/hr) ton/yr (lb/hr) (ton/yr) 
COS 0.00% 33.74% B760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 33.74% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 33.74% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
MeOH 0.00% 33.74% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE"OO 
C6 - C1 0 Aromatics 0.38% 33.74% 8760 1.01E-02 4.41E-02 1.41E-lJ2 6.18E.()2 
Total 0.01 0.04 0.01 O.OS 

Rev_ 5/12/D8 

A 
A 
A 

Aesumed Octane 
s.umed Octene 
ssumed Cyelooctane 
ssumecl Benzene 

Uncontrolled 
Emissions 

VOC 
Emissions 

(tpy) 
1.17E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
o.oOE+OO 
2.97E+00 
6.77E-01 
5.24E-01 
O.OOE+OO 
9.77E-02 

5.44 
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Medicine Bow Fuel & Power Industrial Gasification & Uquefaction Plant 
Propylene Process Stream 

Stream Name: Propylene 
Servico Type:; Gas 
Hours or Operation: 8760 
This piping is Included In the LDAR program. 

Chemical Nan:e 
CO 
H2 
CO2 
H2O 
CH4 
Ar 
N2 
H2S 
COS 
NH3 
02 
502 
CI2 
HCI 
MeOH 
Elhanol 
Dimelh I Elher 
Melhvl Acelate 
Prooanol 
Butanol 
Acetone 
MEK 
Ethane 
Ethvlene 
Propane 
Pmovlene 
lsobutan. 
N-Butane 
BuMen. 
lsooentane 
C4 - C12 Parsflns 
C4 - C12 Olefln, 
C6· C1 0 Naohthenes 
C6· C10 Aromalcs 

TOTALS 

elght%TOC 
eight % VOC 

Weight % HAP 

CAS 
Number 
630-08-0 
1333-74~ 

124-38-9 
7732·18-5 
74-82-8 

7440-37-1 
7727-37-9 
7783~6-4 

463--58-1 
7664-41-7 
7782-44-7 
7446-09-5 
7782-60-5 
7647-01~ 

67-56-1 
64-17-5 
116-1()'6 
79-20-9 
71-23--8 
71-36-3 
67-64-1 
78-93--3 
74-8~ 
74-86-1 
74-98-6 
115-07·1 
76-28-5 
106-97-8 

25167-67·3 
78-76-4 

100.00% 
100_00% 
0.00% 

NJA 
NIA 
NJA 
NlA 

Fugitive Em;ssions w SOCMI Factors 
Equipment SOCMI 
Type Emission Factor1 

(kglhr-source) 
Vatves-Gas 0.00597 
Valves-Light Llq,lds 0.00403 
Valves-Heavy ~uids 0.00023 
Pump Seals-Light Liquids 0.01990 
pump Seals-Heavy Liquids 0.00882 
Compresssor Se.ls-Ga. 0.22800 
ReUef Valves-GasNapor 0.10400 
Connectors 0.00183 
Oper>-ended LinES 0.00170 
SamplinQ Connections 0.01500 
Totals , 

voe 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
y 
Y 
Y 
Y 
Y 
y' 
Y 
Y 
Y 

% Control 
WrthLDAR:z. 3 

92.00% 
88.00% 

73.90% 

93.00% 
I 

HAP 
N 
N 
N 
N 
N 

oN 
N 
N 
Y 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 

Source 

Count 
40 
0 
0 
0 
0 
8 
4 
8 
0 
2 

Molecular 
Wel9ht Weight % More Mole 

(Iblllrmol) Fraction Percent 
28.01 0.00% O.OOE+OO 0.00% 
2.02 

=I 
O.OOE+OO 0.00% 

44.01 O.OOE+OO 0.00% 
,8.02 O.OOE+OO 0.00% 
16.04 O.OOE+OO 0.00% 
39.95 0.00% o.oOE+OO 0.00% 
28.01 0.00% O.OOE+OO 0.00% 
34.08 0.00% O.OOE+OO 0.00% 
60.07 0.00% O.OOE+OO 0.00% 
17.03 0.00% o.oOE+OO 0.00% 
32.00 0.00% O.OOE+OO 0.00% 
64.06 0.00% O.OOE+OO 0.00% 
70.91 0.00% O.OOE+OO 0.00% 
36.46 0.00% O.OOE+OO 0.00% 
32.04 0.00% O.OOE+OO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
46.07 0.00% O.OOE+OO 0.00% 
74.08 0.00% O.OOE+OO 0.00% 
60.10 0.00% O.OOE+OO 0.00% 
74.12 0.00% O.OOE+OO 0.00% 
58.08 0.00% O.OOE+OO 0.00% 
72_11 0.00% O.OOE+OO 0.00% 
30.07 0.00% O.OOE+OO 0.00% 
28.05 

I 
O.OOE+OO 0_00% 

44_10 O.OOE+OO 0.00% 
42.08 2.3BE~2 100.00% 
58.12 o.oOE+OO 0.00% 
58_12 O.OOE+OO 0.00% 
56_11 0.00% O.OOE+OO 0.00% 
72.15 0.00% O.OOE+OO 0.00% 
114.23 0.00% O.OOE+OO 0.00% 
112.21 0.00% O.OOE+OO 0.00% 
112.21 0.00% O.OOE+OO 0.00% 
78_11 0.00% O.OOE-I-OO 0.00% 

100_00% 2.38E-D2 100.00% 

Contr'olled Emissions 
TOe vee Hours of VOC 

Emission Emission Operation Emissions 
Rate (kg/hr) Rate (kglhr) (tpy) 

0.0191 0.0191 8760 1.64E~1 

0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 8760 O.OOE+OO 
0.0000 0.0000 6760 0.00=+00 
1.8240 1.8240 8760 1.76E+01 
0.4160 . 0.4160 8760 4.02E-I-OO 
0.0010 0_0010 8760 9.SSE-03 
0.0000 0.0000 8760 O.OOE+OO 
0.0300 0.0300 8760 2.90E~1 
2,29 2.29 22_11 

EPA-453IR-95-017 Protocol for Equipment Leak EmISSIOn Estimates (Table 2·1). 
'EPA-4531R-95-017 Protocol for Equipment Leak emission Estimates (Table 5-2~ Assumes monthly monhoring v.ith leak definition of 10.000 ppmv. 
'Assumes monU-Jy monitoring with leak definition of 2.000 ppmv for pumps in light liquid service. See Pump LDAR Control Eftecllvaness Calculation page. 

HAP Emissions -SOCM! Factors Controlled Emissions Uncontrolled Emissions 
HAP HAP 

Individual HAP Hours of Emissions HAP Emissions HAP Emissions Emissions 
HAP Weight % voe Weight % Opera1ion Qblhr) (tonlyr) (Ib/hr) (tonlyr) 
COS 0.00% 100.00% 6790 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
CI2 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
HCI 0.00% 100.00% 8760 O.OOE+OO O_OOE+OO O.OOE+OO O.OOE+OO 
MoOH 0.00% 100.00% 8760 O.OOE+OO O.OOE+OO O.OOE+OO O_OOE-I-OO 
C6 - C10 Aromatics 0.00% 100.00% 8760 O.OOE-I-OO O.OOE+OO O.OOE+OO O.OOE-I-OO 
Total 0_00 0.00 0.00 0.00 

Rev_ 5/12108 

A 
A 

Assumed Octane 
Assumed Octen& 

ssumed Cyclooctane 
ssumed Benzene 

lJncontrolled 
Emissions 

VOC 
Emissions 

(tpy) 
2.31E+OO 
O.OOE+OO 
O.OOE+OO 
O_OOE+OO 
O_OOE-I-OO 
1.76E+01 
4.02E+00 
1.41E-01 
O_OOE+OO 
2.90E~1 

24.36 
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TANKS 4.0 Report 

Identification 
User Identification: 
City: 
State: 
Company: 
Type ofTank: 
Description: 

Tank Dimensions 
Dlameter (ft): 
Volume (gallons): 
Turnovers: 
Self Supp. Roof? (y/n): 
No. of Columns: 
Eft. Col. Diam. (ft): 

Paint Characteristics 
Inlernal Shell Condition: 
Shell Color/Shade: 
Shell Condition 
Roof Color/Shade: 
Roof Condition: 

Rlm..seal System 
Primary Seal: 
Secondary Seal 

Deck Characteristics 
Deck Fitting Category: 
Deck Type: 
Construction: 
Deck Seam: 
Deck Seam len. (ft): 

Deck Fitting/Status 

TAN KS 4.0.9d 

Emissions Report - Detail Format 
Tank Indentification and Physical Characteristics 

Med Bow F&P Gasoline Tank 
Medicine Bow 
Wyoming 
Medicine Bow Fuel & Power llC 
Inlernal Floating Roof Tank 
Finished gasoline product lank; tolal 8 identicallanks. 

N 

light Rust 
WhilelWhite 
Good 
WhitelWhite 
Good 

Vapor-mounted 
None 

Typical 
Bolted 
Panel 
Panel: 5 x 7.5 Ft 

150.00 
6,341,984.00 

5.72 

9.00 
1.00 

5.831.58 

Access Hatch (24-in. Diam.)/Unbolted Cover, Ungasketed 
Automatic Gauge Float WelllUnbolted Cover, Uhgasketed 
Column Well (24-ln. Diam.)lBuilt-Up Col.-Sliding Cover, Ungask. 
ladder Well (36-in. Diam.)/Sliding Cover, Ungasketed 
Roof leg or Hanger WeiVAdjustable 
Sample Pipe orWell (24-1n. Diam.)/Slit Fabric Seal 10% Open 
Stub Drain (1 :In. Diameler)/Snt Fabric Seal 10% Open 

file:IIC:\Program Files\Tanks409d\summarydisplay.h1m 

Quantity 

1 
1 
9 
1 

58 
1 

180 

Page 1 of 10 
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