


~ TARGA 
1000 Louisiana, Suite 4300 
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Office: 713.584.1000 

www. targaresources.com 

August 9, :2012 

Un ited States Environmental Protection Agency. Region 6 
\ ls. Aimee Wilson 
1445 Ross Avenue. Suite 1200 
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Re: Re~ponse to GHG PSD Permit Application Incompleteness Determination Letter'ri 
Targa Gas Processing LLC --f 

Long/torn Glls Plallt ~ 

Dear Ms. Wilson: 

Please tind Targa Gas Processing LLCs (Targa·s) response to your letter dated May 4, 20 12. 
regarding additional infOrmation requested to our permit application for our proposed Longhorn 
Gas Plant. Below please find the questions followed by Targa 's written response. 

General 
I. There is no recommended monitoring. recordkeeping, and reportingfor the COJ 

emissions. Does Tm·ga have a preferred monitoring method for the g(vcol reboiler. 
regeneration heater. hot oil heater, regenerative thermal oxidizer. and jlare? 
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Targa intends to instal l a separate fuel tlow meter for each of the fol lowing combustion 
sources: hot oil heater (EPN 4), glycol reboi ler (EPN 1 ), regeneration heater (EP'N 3 ). 
regenerative thermal oxidizer (EPN 5). and tlare (EPN 6). Additional monitoring is listed 
ouLin que.stiQIL(Lb_elow fur the e emission source_s_. 

2. Will the ll'aste gasji·om the amine unit and the TEG del~vdrator be monitored using 
online instrumentation to determine the composition and the high heal ralue? 

Targa \villnot insta ll online instrumentation to determine composition and high heat 
va lue. Instead. at least once per quarter. Targa will sample and analyze the waste gas for 
composition. This ana lysis is considered to be representative of the gas streams tor the 
quarter duri ng which it was taken and wi ll be used to estimate the am ine unit vent gas 
and TEG dehydration unit regenerator vent gas composition. Higher Heating Value 
(HHV). and Lower Heating Value (LHV). 

3. J.Vhat is the heat inpu! rating for the three natural gas heaters (EPNs 1, 3 . .:/)? 

The heat input ratings for the heaters are provided be low as well as in the emission rate 
ca lculations spreadsheets included in Section 7 ofthe app lication. 

• TEG Reboiler (EPN l ): 2.0 MMBtu/hr 
• Regeneration Heater (EPN 3 ): 12.4 MM Btu/hr 
• Hot Oil Heater (EPN 4): 98.0 MMBtu/hr 
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-1. Please provide an additional impacts ana~vsis as required by -10 CFR 52.21 fo). Note that 

the depth of.vow· ana~vsis will general~>' depend on existing air quality, the quantity of 
emissio_ns. and the sensitivity of local soils. vegetation, and visibility in the impact area of 

your proposed project. In your analysis, please fully document all sources of 
information. under~ving assumptions, and any agreements made as a part of the ana~vsis. 

According to 40 CFR 52.2 1(o): 

"Additional impacl analyses. ( f ) The owner or operator shall provide an 
ana~ysis of the impairmen! lo visibility, soils and vegetation thai would occur as 
a result oft he source or modificalion and genera! commercial, residential, 

industrial and other growth associated with the source or modificalion. The 
owner or opera/or need not provide an analysis of the impact 011 vegetalion 
having no significant commercial or recrealional value. 
(2) The owner or operator shall provide an analysis of the air quality impact 

projected for The area as a result of general commercial, residential. industrial 
and oTher growth associaled with the source or modification. 
(3} Visibility monitoring. The Administrator may require monitoring of visibility 

in any Federal class I area near the proposed new stationmy source for major 
modification for such purposes and by such means as the Administrator deems 
necessmy and appropriGle. " 

Targa submitted a Bio logical Assessment (BA) on May I 0, 2012. This assessment 
included an analysis of the impairment to visibil ity, soils and vegetation that would occur 
as a result of the source or modificati on. Demonstration fo r compl iance with the national 
Ambient Air Quality Standards (NAAQS) is still be ing evaluated and will be submitted 
to the Texas Commission on Environmental Qua lity (TCEQ) upon request. whiCh has not 
occurred at this ti me. 

Em ission Calculations 
5. The emission calculationsforthe RTO and Flare, pages 16- 18 in the permit application 

and the a flached emissions data calculations, do not utilize the 40 CFR Part 98 Subpart 
W equations. Please provide justification and explanation for use of the provided 
emission calculations or provide a supplement to your application using equations W-33, 

W-3-1, W-39A , or W-39B for GHG volumetric emissions: W-36 for GHG mass emissions 
for the RTO of C02 and CH4: and use equation W-../0 for calculating the N20 mass 
emissions/rom the RTO. For the flare, please use equations, W-19, W-20, W-21, and W
-10. 

Accord ing to 40 CFR Part 98.233(z)( l) (Subpart W). if the fuel combusted in the 
stationary or portable equipment is listed in Table C- I of Subpart C. then emissions are 
ca lculated per Subpart C. Therefore Subpart C is used to calcu lation GHG em issions 
from the fo llowing sources and operating scenarios, wh ich combust natural gas. 

• RTO Startup 
• Flare Pilot 
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• Flare Emissions from Res idue and Refrigerant Compressor Slowdowns 
• Flare Emissions from Pigging 

Per 40 CFR Part 98.233(z)(2)(i ii) (Subpart W), for combustion units that combust process 
vent gas. equation W-39A and W-398 are used to estimate the GHG emissions from 
additional carbon compounds in the waste gas. According to 40 CFR Part 
98.233(z)(2)(vi) (Subpart W). for combustion units that combust process vent gas. 
equation W-40 is used to estimate the GHG emissions. Therefore Ubpart ts used for 
the following sources, which combust process vent gas. 

• RTO Emissions from Amine Acid Gas Combustion 
• RTO Emissions from Dehydrator Waste Gas Combustion 

BACT Analvsis 
6. Annual ton per year emission limits. for each emission unit, are not considered BACT 

limits. BACT limits for GHG emission units should be output based limits preferab~l' 
associated with the efficiency of individual emission units. Please provide short-term 
emission limitations or efficiency based limits for all emission sources. For the emission 
sources where this is not feasible. please propose an operating work practice standard. 
Please provide detailed information that substantiates any reasons for infeasibilizv of a 
nwnericallimit. 

Targa has revised the BACT write-up in Section 10 ofthe appl ication to include output 
based BACT limits where feasib le. Please see the rev ised pages of Section 10 in addition 
to the details included below. 

Heaters CEPNs I, 3. and 4) 

arga has calculated BA-rC...,.I_,lrtt=n its fo r GHGemissiOn units to inc lude the efficiency of the 
un it based on the plant natural gas throughput capacity. The Longhorn Gas Plant is 
designed to process 200 million standard cubic feet per day (MMscfd) of inlet gas. The 
production rate of pipeline quality natura l gas is 155 MMSCFD during ethane recovery 
and 177 MMSCFD during ethane rejection. The updated limit below illustrates the 
calculation methodology and the efficiency of the heaters in terms of the plant production 
rate (lb/MMscf): 

( 233.78!.!!._ + 1.449.44~ + 1 1.455.22!.!!..) ~ 177 MMscf x 24~ = L78l.5 lb 
hr hr hr day day lvflvfscf 

The heater duty required for the amine treater regeneration is dependent on the inlet gas 
composition of H2S and C02. Since the gas entering the Longhorn Gas Plant wi ll have a 
high C02 inlet concentration (and little to no H2S) it will need a larger hot oi l heater for 
regeneration than a similar sized plant with less C02 in the inlet gas. Also, the amount of 
natural gas liquids to natural gas (methane) in the inlet gas will also affect the size of the 
heaters needed and design of the plant. 

Thermal Oxidizer (EPNs 5, 2, and 15) 
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A short term em iss ion limit for BACT is not feasible to r this source because the majority 
of GHG emissions are not directly related to the operation of the Thermal Oxidizer (TO). 
The majority of the GHG emissions emitted from the TO are C0 2 that cotnes directly 
from the amine vent stream and are not reduced by the TO. The amine unit removes C02 

for to prevent freezing during the cryogenic expansion process and to meet pipeline 
specifications for transportation of the natural gas and natural gas liquid (NG L) product 
streams._ Because the amine unit is designed to remove C01 from the inlet gas stream. the 
generation of C02 is inherent to the process, and a reductioilOf the C0 2 emi5si0i15 by 
process changes wou ld reduce the process efficiency. This would result in more C0 2 in 
the natural gas and natural gas liqu ids that would eventually be em itted. Since a BACT 
li mit is not feas ible. Targa proposes the following operating work practices for the TO: 

• The TO is designed to combust VOC and methane in the waste gas from the 
amine and TEG dehydrator vent streams. 

• For burner combustion. the natural gas fue l usage will be recorded using a flow 
meter. 

• Waste gas will be sampled and analyzed on a quarterly basis for composition. 
• The flowrate of the waste gas combusted wi ll be measured and recorded using a 

tlow meter. 
• Period ic maintenance wil l be performed at least annually on the TO. 
• Targa will install a temperature monitor in the combustion chamber to record the 

combustion temperature. Targa would like to base the minimum combustion 
temperature to be determined during the initial stack test. Targa wi ll maintain . 
that temperature at all times when processing waste gases from the amine and 
dehydration units in the thermal oxidizer to ensure proper destruction efficiency. 
Targa wi ll install and mainta in a temperature recording dev ice with an accuracy 
of ± 0.75 percent ofthe temperature being measured expressed in degrees 
Celsius. 

• Targa req uests the contin uous temperature monitor to be based on a mi nimum of 
I reading per 15 minutes, reduced to hourly temperature averages. 

Flare CEPN 6) 
A short term emission limit for BACT is not feasib le for this source because it is an 
intermittent source that is operated to control upsets and scheduled maintenance, startup, 
and shutdown (MSS) emissions; therefore the fo llowing operating work practices are 
proposed: 

• Flare shall have a minimum destruction and removal efficiency (DR£) of98% 
based on tlowrate and gas composition measurements as specified in 40 CFR 
Part 98 Subpatt W §98.233(n). 

• The flare shall be designed and operated in accordance with 40 CFR 60. 18 
includ ing specifications of minimum heating value of the waste gas, maximum 
tip veloc ity, and pilot flame monitoring. 

• An infrared monitor is considered equivalent to a thermocouple for flame 
monitoring purposes. 

• Targa proposes to limit MSS activities and flaring events to minim ize GHG 
emissions from this source 
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• Targa proposes the implementation of good combustion practices noted in their 
init ial application. 

• Waste gas will be collected with a composite sampler and analyzed monthly to 
determine composition of gas to the flare. 

Fugitives CEPNs IS. 16. 17, 18. 21. FUG-1. and FUG-2) 
A sho11 term emission lim it for BACT is not feasible for th is source because fugitive 
em iss ions are based on estimates and are intermittent sources: therefore the fo llowmg 
operating work practices are proposed: 

• Targa will implement 28LAER program to control fugiti ve emissions. 
• Targa intends to install air driven pneumatic devices at the plant. 

7. The application provides afive-slep BACT analysis for Carbon Capture and 
Sequestration (CCS) and concludes thai the use of this technology is technically f easible 
for the amine units, and technically il?feasible.for all other emission sources. A cost 
analysis. Appendix E of the p ermit application. is provided for the amine unit and 
dehydrator units. Please provide a cost ana~)ISis jor the equipment needed to implement 

CCS for !he amine and dehydrator units. Also. we are requesting a comparison of the 

cost of CCS to the czn-rent project's annualized cost. 

Targa has provided a comparison of the currently estimated cost (only installation ofthe 
pipeline) to the current project 's annualized cost. If this is not sufficient to demonstrate 
that the project is not economica lly feas ible, Targa wi ll then provide the additional cost 
esti mates for installing equipment at the site to get the amine and glycol vents into the 
pi pel ine. The additional equipment that would be needed to be instal led at .the plant to 
compress the amine vent stream into a pipeline at approximately 1200 psig wou ld include 
the o llowing: 

• Approximately 2,400 hp electric motor 
• 6-throw compressor frame with 5 stages of compression 
• 5 bay fin fan cooling unit 
• MCC building for electrical switchgear, VFD and motor starters 
• Suction scrubbers on each compressor stage plus fina l scrubber (6 tota l) 
• Measurement, meter run and sampling eq uipment 
• Approximately 1.5-2.0 MMBtu/hr glyco l unit. contactor. regeneration un it with 

VRU to dehydrate the C02 stream prior to pipeline 
• Controls/Instrumentation. panel board. PLC 
• Foundations for compressor/motor, MCC build ing, glycol unit, cooling unit, etc. 
• Power to MCC building 

8. The current BACT analysis does not appear to provide adequate information in the five
step BACT analysis for !he !hree nalural gas heaters, amine lrealing unit, TEG 
dehydrator, regeneralive thermal oxidizer. and flare. Step 2 does not provide detailed 
information on !he energy efficiency measures. In Step 3, the applicant should provide 

information on control efficiency, expected emiss ion rate, and expec!ed emission 
red uctions. The applicant should provide comparative benchmark information indicating 
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of her similar indust1:v operating or designed units and compare the design efficiency of 
this process to other similar or alike processes. The applicant should then use this 
il?formation to rank the available control technologies. A comparison of equipment 
energy e.fficiencies is necessm:v to evaluate the energy efficiency of the proposed 
equipment and possible control technologies. This information should also detail the 
basis for your BACT proposal in determining BACT limits for the emission zmitsfor 
l!th ic_h these.. technologies are applied iiL.S_tep. 5.JJ'here...approwia1e, net outpu~,.=.based 

standards provide a direct measure of the energy efficiency of an operation's emission
reducing efforts. For example. The energy e.fficiency of the heaters should be tied to a 
BACT limit. This limit could be established in pounds of C02 per lvLHBtu produced or 
some other appropriaTe e.!Jiciency measure. Targa should supplement the BACT analysis 
to p rovide allnecessmy itiformation required in Steps 2, 3. and 4 of the five-step BACT 
analysis. 

Targa has revised the 5 Step BACT write-up in Section 10 of the application. Please see 
the revised pages of Section I 0. 

9. The BACT ana~vsis. page 37 of the permit application.jor the Amine Unit and TEG 
Dehydrator/RegeneraTive Thermal Oxidizer (RTO) shows that the RTO willfire natural 
gas during starl-up and once the system has reached temperature. the burners ·will be 
lurned off What temperature will the RTO operate at? Will natural gas no! be needed to 
supplement the ·waste gases to attain the proper Btu content to achieve the proper 
temperalure for deslruclion of carbon compounds? Also, confirm the destruction and 
removal efficiency of the RTO. The BACT analysis, on page 38 of the permit application. 
s1mes thai the more expensive RTO 1-vas chosen over a standard oxidizer to reduce fuel 
consumption and emission rates, giving a difference in efficiency from 65% to 98%. 
Please provide your preferred method to monitor this ejjiciency j(>r compfiance. 

The RTO is intended to operate at approximate ly I 500 °F. The RTO is designed with a 
thermal heat exchanger efficiency of 95% and can self-sustain the normal operating 
temperature with a waste gas heat input as low as 8-10 Btu/scf. This makes an RTO ideal 
fo r the treatment of amine acid gas processes that have a low VOC and btu/scf content. 
Supplemental natural gas will not be needed for proper temperature in the thermal 
ox idizer. Therefore, using a RTO, the burner will typically not operate during normal 
operation and thus have a better thermal efficiency over a recuperative thermal ox idizer. 
By comparison, traditional thermal recuperative oxidizers using a shell and tube heat 

exchanger typically average 65% design thermal efficiency. In the o riginal application, 
Ta rga was attempting to demonstrate that choosing a regenerative over a recuperative 

the rmal oxidizer was a more thermally efficient design. 

The RTO will achieve a destruction efficiency of 99% for methane or less than I 0 ppmv 
me thane at the outlet. 

10. The BACT analysesforfugitive emissions, on pages 42 though 45 of the permit 
app lication. indica!ed that the TCEQ 28VHP. LDARprogram •viii be used, and states 



Ms. Aimee Wilson, July 2, 2012 
Page 7 of 7 

that this program will reduce the emissions up to 97%for most components, but on~y 
30%for flanges and com1ec1ors. Ho·wever, thejlve - step BACT analyses requires the top 
control for reducingfugitive emissions and leaks be considered. Was the TCEQ 28LAER 
LDAR program considered in the BACT ana~ysis? The 28LAER LDAR program achieves 
up to 97% reduction of emissions jl·om.flanges and connectors. What analysis was 
pe1j ormed with respect to possible equipment designs such as welded connectors instead 

:::::=-=====:========= ___oj jlauge_s_, lllQJiitoring £~(leaks from j]ang~ aud U1e latesltecbfJology devices_jor 
deteclingjitgiti~·e emissions? Please further rejlne the BAC T analyses f orji1gitive 
emissions. 

Targa has revised the BACT steps in the application for the fugitive sources to include 
28LAER as a possible control option. Targa agrees to implement 28LAER monitoring 
program as BACT which is the top-ranking LDAR program under Step 3. 

In addition to the above changes \ve have made to the appl ication for clarification, Targa is 
submitting two additional changes to the permit application and emission rate calculations. First. 
Targa is adding purge gas on the t1are, which is recommended by the manufacturer. A flare 
manufacturer had not been established when the original application was submitted. Secondly, 
the amine treater vent stream emission rates were not maximized to worst-case scenarios. Targa 
is revising the application to show increased C02 emission rates from the amine treater. While 
the design parameters of the amine treater are not changing, the inlet gas composition is 
changing. 

Should you need add itional information, please feel free to contact me at (713) 584-1422 or by 
em a i I at mrobertsiffitanzaresources.com. 

Sincerely, 

Melanie Roberts 
Environmental Manager 
Targa Gas Processing LLC 

Attachments 

cc: Clark White, Targa, Vice President (via email) 
Shane Tribe, Targa - North Texas, Environmental Specialist (via email) 
Kim Peterson, Targa, Senior Director Engineering (via email) 
Env ironmental Fi Ies 

\\TARGA\TARGAFlLES\CORPDATA\£NGli\£ERlNG & OPERATIONS\ ES& H\AIR\PERMlTS\TEXAS\NSR AND PBR 
PERM lTS\NORTH T EXAS AREA\LOI"UHORN\20l2-02 lNlTlAL PERMlTS\EPA ADD INFO\ LONGHORN GHG NOD 
RESPONSE_(20 12-0711 ).DOC 
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Permit Application Revised Section 10 



> PSD and Title V Permitting Guidance For Greenhouse Gases (hereafter referred to as General GHG Permitting 
Guidance) 32 

> Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from Industrial, Commercial, 
and Institutional Boiler (hereafter referred to as GHG BACT Guidance for Boilers) 33 

> Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from Petroleum Refining 
Industry (hereafter referred to as GHG BACT Guidance for Refineries) 31 

10.4. GHG BACT EVALUATION FOR PROPOSED EMISSION SOURCES 

The following is an analysis of BACT for the control of GHG emissions from the proposed Longhorn Gas Plant 
foll owing the EPA's fi ve-step "top-down" BACT process. The table at the end of this section summarizes each step of 
the BACT analysis for the emission units included in this review. Targa is proposing the use of good combustion 
practices for all com bustion sources at the proposed facility. A table detailing good combustion practices is included 
at the end of this section. 

Table 10.4-1 provides a summary of the proposed BACT li mits discussed in the following sections. 

Table 10.4·-1. Proposed GHG BACT Limits for Longhorn Gas Plant 

EPN Description Proposed BACT Limit 

1 TEG-1 Glycol Reboiler 1,783.23 C02 lb/MMscf 
3 HTR-1 Regen Heater (combined limit for the 

4 HTR-2 Hot Oil Heater 3 units) 

5 RT0-1 Regen Thermal Oxidizer Work Practices 

6 Flare-1 Flare (Pilot) Work Practices 

5-MSS RT0-1 Startu p Work Practices 

15-MSS Amine Still Vent During RTO Downtime Work Practices 

2-MSS TEG Dehydrator During RTO Downtime Work Practices 

Detailed BACT analysis is conducted for major C02e contributors. 

10. 5. OVERALL PROJECT ENERGY EFFICIENCY CONSIDERATIONS 

While the five-step BACT analysis is the EPA's preferred methodology with respect to selection of control technologies 
for pollutants, EPA has also indicated that an overarching evaluation of energy efficiency should take place as 
increases in energy effi ciency will inherently reduce the total amount of GHG emissions produced by the source. As 

l : U.S. EPA, Office o f Air and Radiation, Office of Air Quality Planning and Standards, (Research Triangle Pa rk .. NC: :.la rch 201 1). 

hnp://www .epa.gov I nsr I oiJ gdocs /ghggggnjttj ngguidance.pdf 

n U.S. EPA. Office of Air and Radiation, Office of Ai r Quali ty Planning and Standards, (Research Triangle Park, NC: October 20 10). 

lutg" //www.cpa.gov / nsr / ghgdocslidboilgrs.gdf 

J• U.S . EPA, Office of Air and Radiatio n, Office o f Air Quality Planning and Standards. (Research Triangle Park, NC: October 2010). 

Imp:/ jwww.epa.gov jns r jghgdocsjrefineries.pdf 
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such. overall energy efficiency was a basic design criterion in the selection of technologies and processing alternatives 
to be installed at the proposed Longhorn Gas Plant. 

The new 200 MMscfd Longhorn Gas Processing Plant will be designed and constructed using all new, energy efficient 
equipment. The plant is designed for deep ethane recovery using minimal fuel and power. This is accomplished using 
a sta te of the art recovery process, incorporating mu ltiple exchangers for maximum heat recovery and utilizing an 
efficient non-powered turbo- expander. This facility will utilize high pressure gas for efficient product recovery. 

The facH1t}4s-c-€»H pletcly clcctric-driven::frmh-a n existi ng high voltage.~1'1ission tine loca ted-adjacent to the 
property. There wi ll be three (3) electric-driven compressors for residue compression. The plant's refrigeration 
sys tem utilizes all e lectric compression using screw type compressors for propane circulation. This is much more 
efficient with considerably less em issions potential (e.g., packing, fugitive points) than a reciprocating compressor in 
this service. 

Many of the required electric pumps and one of the large residue compressors in the plant a re controlled by Variable 
Frequency Drives (VFDs) that reduce electrical consumption by varying motor speed in response to control inputs. 
Since motors/pumps are rarely needed at maximum speed under normal operations, this lowers electrical 
consumption considerably. The product pumps containing VOCs and the hot oil pumps containing heavy oil will have 
tandem seals equipped with detection or alarm points to eliminate seal leakage and alert personnel when the first seal 
begins to leak. 

The plant will utilize UCARSOL AP-814 as the amine treating fluid because of its affinity fo r C02. This amine is more 
expe nsive but requires the lowest circulation rates and lowest heat duties (i.e., less fuel) to treat the inlet gas than 
other amine solutions. 

In dehydrating, typical glycol units are sized for a water content of 7 lbs per MMcf of outlet gas. The Longhorn unit 
has been sized for minimal circula tion and minimal heat duty. It will dehydrate just e nough to allow the mole sieve 
beds to dehydrate effec tively. 

The vents from the amine unit and dehydrator will be routed to a Regenera tive Thermal Oxidizer (RTO) to assure 
complete destruction of VOCs and hazardous components. The RTO is intended to operate a t lSOOQF. The RTO is 
designed with a the rmal heat exchanger efficiency of 95% and can self-sustain th e normal operating tempera tu re with 
a waste gas heat input as low as 8-10 Btujscf. This makes an RTO ideal for the treatment of amine acid gas processes 
that have a low VOC and btujscf content. Supplemental natural gas will not be needed for proper temperature in the 
thermal oxidizer. Therefore, using a RTO, the burner will typically not operate during normal operation and thus have 
a better thermal effic iency over a recuperative thermal oxidizer. By comparison, traditional thermal recuperative 
oxidizers using a shell and tube heat exchanger typically average 65% design thermal efficiency. The glycol vent will 
be condensed and recycled to the reboiler fuel to be burned. All water accumulated from the amine unit and glycol 
unit will be recycled back to their respective systems. 

The plant will run on compressed air for instrument control. :--Jo process gas will be utilized or vented for these 
applications. In addition, a ll pressure safety valves (PSVs) relieving heavier-than-air components will be ro uted in a 
closed system to a smokeless fl are stack for effective combustion, as will all compressor blowdown vents. Inlet gas 
separator liquids will be re-inj ected back into the pipeline for handling at another facility. 

The facility will have a closed drain system for collection of incidental condensate fro m process scrubbers and dumps. 
This will be equipped with a vapor recovery unit (VRU)-controlled flash tank tha t routes any vapors back to the plant 
fuel system for burning. All major skids and equipment containing ground-contaminating liquids will have concrete 
pads underneath extending out 3 feet from all sides to facilitate maintenance and to collect any drips or spills 
underneath. Compressor packages will have drip rails installed on skids to contain and collect oil drips and spills. 

T:'lrgw Ga~; Processing LLC I Longhorn Gas Plant 
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1 0.6. BENEFITS OF ELECTRIC MOTORS 

Electric motors, in compar ison to other driver alternatives, (1) produce no GHG emissions, (2) do not have their 
energy efficiency affected by weather or add-on control technologies, (3) have more efficient t urndown characteristics 
fo r variable output opera tions, ( 4) can be sized to a llow for a more effi cient design and (5) have no waste heat w hich 
is readily usable w ith the design of the Longhorn Gas Plant. With respect to weather-related ineffi ciencies, other 
prima ry driver a lternatives typically lose efficiency (i.e., become de-rated) as temperatures and humidi ty levels 
devia te from the design conditions used to engineer the applicable driver. 

Se lecting e lectric motors as the primary drivers for the la rge compressors and pumps at the Longhorn Gas Plant 
avoids these ineffic iencies. In addition, other primary driver alternatives which produce GHG emissions would likely 
utilize add-on control technologies (such as selective catalytic reduction units) which cause additional energy 
ineftlciencies for the driver. Once operational, the Longhorn Gas Plant will be operated at varying rates due to, among 
other things, changes in customer demands and var iations in the inlet natural gas supply. 

When coupled with variable speed drives (which will be used at the Longhorn Gas Plant), e lectric motors remain 
efficient within a larger operating envelope than o ther primary driver alternatives. In other words, electric motors 
have more efficient turndown characteristics. Furthermore, electric motors are supplied in a greater number of 
standard sizes which a llows Targa to select a motor size that is optimal to the desired design output required by the 
proj ect. If a different primary driver was selected, the size of the drive r would determine the design output of the 
tra in ra ther than vice versa, which would lead to Targa having to design a train size which is larger than desired, thus 
losing energy efl1ciency through over-sizing of equipment. Finally, other primary driver alternatives typically 
generate a s ignificant a mount of heat as a by-product of their operation which, in some instances, can be util ized to 
increase the e ffi ciency of those drivers (such as through the use of heat recovery s team generator units). 

10.7. PROCESS HEATERS 

GHG emissio ns from the proposed process heaters include C02, CH1 and N20 and result from the combustion of 
natura l gas. Th e heate rs include a hot oil heater, a mole sieve regenera tor heater, and a glycol dehydrator reboiler. 
The following section presents BACT evaluations for GHG emissions from the proposed process heaters. 

10.7 .1. Step 1 - Identify All Available Control Technologies 

The available GHG emission co ntrol s trategies for process heaters that were analyzed as part of this BACT analysis 
include: 

> Carbon Capture and Sequestration; 
> Low Carbo n Fuel Selection; 
> Good Combustion, Operating, and Maintenance Practices; 
> Oxygen Tri m Controls; 
> Fuel Gas Pre-heater I Air Pre-heater; and 
> Efficient Hea te r Design. 

10.7. 1. 1. Carbon Capture and Sequestration 

As previously discussed, this project's C02e emissions profile is a fraction of the scale for sources where CCS might 
ultimately be feasible. Although we believe that it is obvious that CCS is not BACT in this case, as directly supported in 
EPA's GHG BACT Guidance, a detailed rationale is provided to support this conclusion. 

For the process heaters, CCS would involve post combustion capture of the C02 from the heaters and sequestration of 
the C02 in some fashion. In general, carbon capture could be accomplished with low pressure scrubbing of C02 from 
the exhaus t strea m with solvents (e.g., amines and ammonia), solid sorbents, or membranes. However, only solvents 
have been used to-date on a commercial (yet slip s tream) scale and solid sorbents and membranes are only in t he 
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research and development phase. A number of post-combustion carbon capture projects have taken place on slip 
s treams at coal-fired power plants. Although these projects have demonstrated the technical feasibility of small-scale 
C02 capture on a slipstream of a power plant's emissions using various solvent based scrubbing processes, until these 
post-combustion technologies a re insta lled fully on a power plant, they a re not considered "available" in terms of 
BACT. 

Larger scale CCS demonstration projects have been proposed through the DOE Clean Coal Power Initiative (CCPI); 
however, none of these facilities are operating, and, in fact, they have not yet been fu lly designed or constructed.JS 
Additionally;-Hiese demonstration proJects-Me For post-combustion capture on a pulverized coa l {PC)-pl:antusing a 
slip stream versus t he fu ll exhaust stream. Also, the exhaust from a PC plant would have a significantly higher 
co ncentration ofCOz in the slipstrea m as compared to a more dilute stream from the combustion of natura l gas.36 In 
addition, the compression of the C02 would require additional power demand, resulting in additional fuel 
consumption (and C02 emissions).37 

10. 7. 1. 2. Low Carbon Fuel Selection 

Natural gas has the lowest carbon intensity of any available fue l for the process heate rs. The proposed process 
heaters will be fired with only na tural gas fuel. 

10. 7. 1.3. Good Combustion, Operat ing, and Maintenance Practices 

Good combustion and operating practices are a potential control option by improving the fuel efficiency of the process 
heaters. Good combustion practices also include proper maintenance and tune-up of the process heaters at least 
annually per the ma nufactu rer's specifications. 

10. 7. 1.4. Oxygen Trim Controls 

Combustion units operated with too much excess air may lead to inefficient combustion, and additional energy will be 
needed to heat the excess a ir. Oxygen monitors and intake air flow monitors can be used to optimize the fuel/a ir 
mixture. 38 

10. 7. 1. 5. Fue.f Gas Pre-heater I Air Pre-heater 

Preheating the fuel gas and a ir reduces heating load and increases thermal efficiency of the combustion unit. An air 
pre-hea te r recovers heat in the heater exhaust gas to prehea t combus tion a ir. Preheating the combustion a ir in this 
way reduces heater heating load, increases its the rmal efficiency, and reduces emissions. 

10. 7. 1. 6. Efficien t Heater Design 

Efficient heater design and proper air-to-fuel ratio improve mixing of fuel and create more efficient heat trans fe r. 
Since Targa is proposing to insta ll new heaters, these heaters will be designed to optimize combustion efficiency. 
Additionally, as discussed in Section 10.5, the amine treater and TEG dehydrator have been designed to minimize heat 
duty and require less fuel to treat inlet gas. 

1• Report of the Interagency Task Force on Carbon Capture & Storage, August 2010, p. 32. 

~ Report of the Interagency Task Force on Carbon Capture & Storage, August 2010, p. A·7. 

l' Report of the Interagency Task Force on Carbon Capture & Storage, August 2010, http: //www.epa.goy/djmatechange/downloads/CCS-Task· 

force-Rcport·2010.pdf. p. 29 
-•~ Available and £merging Technologies for Reducing Greenhouse Gas Emissions from the Petroleum Refining Industry, U.S. EPA, October 2010, Section 
3. 
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10. 7.2. Step 2- Eliminate Technically Infeasible Options 

As discussed below, CCS and fuel gas fair preheating are deemed technically infeasible for control of GHG emiss ions 
from the process heaters. All other control options are technically feasible. 

10.7.2. 1. Carbon Capture and Sequestration 

The feasibili ty of CCS is highly dependent on a continuous C02- laden exhaust stream, and CCS has not been tested or 
demonstrateclfor such s mall combustion sources. Given the limited deployment of only slipstrea~monstration 
applications of CCS and the quantity and quality of the C02 emissions stream, CCS is not commeroa y available as 
BACT for the process heaters and is therefore infeasible. This is supported by EPA's assertion that CCS is considered 
"available" for projects that emit COz in "large" amounts.39 This project and these emission units, by comparison, emit 
C02 in small quanti ties. Therefore, CCS is not considered a technically, economically, or commercially viable control 
option for the proposed process heaters. CCS is not considered as a control option for fu rther analysis. 

10. 7.2.2. Fuel Gas Pre-heater I Air Pre-heater 

Fuel gasjair preheating is not feasible for small heaters. This is more suitable for large boilers (>100 MMBtujhr). In 
addition, these opti ons may increase NOx emissions. 

10. 7.3. Step 3 -Rank Remaining Control Technologies by Control Effectiveness 

With elimination of CCS and fuel gas/air preheating as control options, the fo llowing remain as technically feasible 
control options for minimizing GHG emissions from the process heaters: 

Rank Control Estimated Reduction Reference 
Technology Reduction Details 

1 Low Carbon 28% Reduction 40 CFR Part 98 Subpart C, Table C-1 
Fuel Selection (Natural Gas in all GHGs. 

Versus No.2 
Fuel Oil) 

2 Efficien t 10% Reduction Available and Emerging Technologies for Reducing 
Heater Design in all GHGs. Greenhouse Gas Emissions from the Petroleum Refining 

Industry issued by EPA October 2010 Section 3.0 
Summary of GHG Reduction Measures Table 1 Summary 
of GHG Reduction Measures for the Petroleum Refinery 
Industry 

3 Good 1%- 10% Reduction Available and Emerging Technologies for Reducing 
Combustion, in all GHGs. Greenhouse Gas Emissions from the Petroleum Refining 
Operating, Industry issued by EPA October 2010 Section 5.1.1.5 
and Improved Maintenance 
Maintenance 
Practices 

39 PSD and Title V permitting Guidance for Greenhouse Goses. March 2011, page 32. "For the purposes of a BACT analysis for GHGs. 
EPA classifies CCS as an add-011 pollution control technology86 that is "avai/able"87 for facilities emitting COz in large amounts, 
including fossil fuel-fired power plants, and for industrial facil ities with high·purity COz streams (e.g., hydrogen production, ammonia 
production, natural gas processing, ethanol production, ethylene oxide production, cement production, and iron and steel 
manufacturing). The proposed project is not any of the cases EPA suggests above. 
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Rank Control Estimated Reduction Reference 

Technology Reduction Details 
4 Oxygen Tr im 1%- 3% Red uction Available and Emerging Technologies for Reducing 

I 
I 

Controls in a ll GHGs. Greenhouse Gas Emissions from the Petroleum Refining 
Industry issued by EPA October 2010 Section 3.0 
Summary of GHG Reduction Measures Table 1 Summary 

I I 
of GHG Reduction Measures for the Petroleum Refinery 
Industry 

10.7 .4. Step 4 - Evaluate Most Effective of Contro l Opt ions 

No adverse energy, environmental. or economic impacts are associated with the above-mentioned technically feasib le 
control options. 

10.7.5. Step 5- Select BACT for t he Process Heaters 

Targa proposes the following design elements and work practices as BACT for the process heaters: 

> Low Carbon Fuel Selection; 
> Good Combustion, Operating, and Maintena nce Practices; 
> Oxygen Tri m Control; and 
> Efficient Heater Design. 

Targa proposes the combined C02 emission limit for the hea te rs is 1,783.231b C02/MMscf. This is the sum of the 
individua l limits for the heaters. as shown below: 

> TEG-2 Glycol Reboiler (EPN 1): 31.731bs ofCOz/MMscf 
> HTR-1 Rege neration Heater (EPN 3): 169.73 lbs of C02/MMscf 
> HTR-2 Hot Oil Heater (EPN 4): 1,554.77lbs ofC02/MMscf 

These proposed em ission limits are based on the plant design outlet flowrate of 177 MMSCFD. The production rate of 
pipeli ne quality natural gas is approximately 155 MMSCFD during etha ne recovery and approximately 177 MM SCFD 
during ethane rejection. 

Compliance with th ese em ission limits will be demonstrated by monitoring plant inlet volume and performing 
calculations consistent w ith the calculations included in Section 7 of this application. 

10.8. AMINE UNIT AN D TEG DEHYDRATOR 

The amine unit a t the Longhorn Gas Plant w ill be used to remove C02 in order to prevent freezing during the cryogenic 
expansion process and to meet pipeline specifications fo r transportation of the NGL product stream. Because the 
amine unit is designed to remove C02 from the inlet gas stream, the generation of COz is inherent to the process, and a 
red uction of the C02 emissions by process changes would red uce the process efficiency. This would result in more 
C02 in the natural gas and na tural gas liquids that would eventually be emitted. The TEG dehydration unit will be used 
to remove water from the gases. 

1 0.8.1. Step 1 - Identify All Available Control Technologies 

The available GHG emission control options for the process emissions include: 

> Carbon Ca pture a nd Sequestration 
> Flare 
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> Therma l Oxidizer 
> Condenser 
> Proper Design and Operation 
> Use of Tank Flash Gas Recovery Systems 

10. 8. 1. 1. Carbon Capture and Sequestration 

Targa conducted research and analysis to determine the technical feasibility of COz capture and transfer. Since most 
of the C01 emissions fro m the proposed p rqject are generated from the amine-units. Targa conducted studies to 
evaluate potential options to capture and transfer the COz to an off-site facility for injection. 

Based on the res ults of these studies, capture and transfer of COz from the amine treatment units is technically 
feasible. A study was performed to evaluate the potential options for capture and transfer of COz from the Longhorn 
Gas Plant (located near Decatur in Wise County, TX) to nearby COz injection wells. The transfer of the C02 strea m will 
require fur ther trea tment to remove contaminants and compression fo r transfer via a new pipeline. 

Since capture and transfer of C02 for off-site transfer is technically feas ible fo r the proposed project, this option is 
further evaluated for energy, environmental, and economic impacts . 

10.8. 1.2. Flare 

The use of a fl are can only reduce the CH4 emissions contained in the Longhorn Gas Plant stripped amine acid gases 
and dehydra tor waste gases. The flare is an exam ple of a control device in which the control of certain pollutants 
causes the formation of collateral GHG emissions. Controlling the amine and dehydra tor streams with a flare would 
also require significant supplemental fuel to increase the heating value of the waste gases to the point that it can be 
effective ly combusted in a flare a t 300 Btu/ft3. This will create collateral C02 and CH4 emissions from the add itiona l 
combustion of the fuel gas and increase the overall COze emissions from this control device. Flares have a destruction 
efficiency ra te (ORE) of 98% fo r VOCs and 99% for compounds containing no more than 3 carbons and contain no 
elements other than carbon and hydrogen, including CH4. Additionally, the flare requires the use of a continuous pilot 
ignition system or equivalent that results in additional GHG emissions from natural gas combustion in the pilot. The 

- comhustion of the..supplemental fueJ and p.i.Lotfuel resul t in an overall increase in the net C02e em issions from this 
source. 

10.8.1.3. Thermal Oxidizer 

Another option to reduce the CH4 emitted from the Longhorn Gas Plant is to send stripped amine acid gases and 
dehydrator waste gases to a thermal oxidizer (TO). The TO is also an exa mple of a co ntrol device in which the control 
of certa in pollutants causes the formation of collateral GHG emissions, the control of CH1 in the process gas a t the TO 
results in the creation of additional C02 emissions via the combustion reaction mechan ism. However, given the 
relative GWPs of C02 and CH1 and the destruction of VOCs and HAPs, it is appropriate to apply combustion cont rols to 
CH4 emiss ions even though it will form additional C02 emissions. A regenerative thermal oxidizer (RTO) has a high 
efficiency heat recovery. This allows the facility to recover heat from the exhaust stream, reducing the overall heat 
input of the plant. In genera l, TOs have a destruction efficiency rate (ORE) of99% or greater. In contrast with a fla re, 
w hich requires the use of supplemental fuel to increase the waste gas heating value as well as a constant pilot, a RTO 
only uses a minimal amount of na tural gas to get up to the optimum temperature for combustion resulting in lower 
use of supplementa l fuel and lower GHG emissions. 

10.8.1 .4. Condenser 

Condensers a re supplemental emissions control that reduces the temperature of the still column vent vapors on 
amine and TEG dehydration units to condense wate r and VOCs, including CH4. The condensed liquids are then 
collected fo r further treatment or disposa l. The reduction efficiency of the condensers is variable and depends on the 
type of condenser and the composition of the waste gas, ranging from 50-98%. The use of co ndensers in amine units 
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and TEG dehydrators, coupled with a combustion unit like the one being proposed by Targa, reduces the waste gas 
streams by at least 50%, resu lting in reduced GHG emiss ions. 

10.8.1.5. Proper Design and Operations 

The amine unit and the TEG dehydration unit will be new equipment installed on site. New equipment has better 
energy efficiency, hence reducing the GHGs emitted during combustion. The new equipment will operate at a 
minimum ci rculation rate with consistent amine concentrations. By minimizing the circulation rate, the equipment 
avoids j3ul lt11:R'<Htt additional VOCs and GHGs-in both amine and g!,ywl streams which would incceas.e..VOC and GHG 
emissions in to the a tmosphere. The amine unit and the TEG dehydrator still overhead stream will be controlled with 
a condenser and an RTO. 

10.8.1.6. Use of Tank Flash Gas Recovery Systems 

The amine unit and TEG dehydration unit will be equipped with flash tanks. The flash tanks will be used to recycle 
off-gases formed as the pressure of the rich glycol/ rich amine streams drops to remove lighter compounds in the 
stream prior to entering the reboiler. These off-gases are recycled back into the plant fo r reprocessing, instead of 
venting to the atmos phere or combustion device. The use of flash tanks increases the effectiveness of other 
downstream control devices. 

1 0.8. 2. St ep 2 - Eliminate Technically Infeasi ble Options 

All control options identified in Step 1 are technically feasible. 

10.8.3. Step 3 - Rank Remaining Cont rol Technologies by Cont rol Effectiveness 

The control options for minimizing GHG emissions from the amine unit and TEG dehydration unit are ranked below: 

Rank Control Estimated Reduction Details 
Technology C02e 

Reduction- -
1 Carbon 80% Reduction of all GHGs. 

Capture and 
Sequestration 

2 Proper Design 1% -10% Reduction of all GHGs. 
and 
Operation 

3 Condenser < 0.25% Reduction of CH1 in acid gas 
and dehydrate waste gas. 

4 Use of Tank < 0.25% Reduction of CH4 in flash gas 
Flash Gas only. 
Recovery 
Systems 

5 Thermal -- Reduction in acid gas CH,.. 
Oxidizer Increase in C02 due to acid 

gas combustion 
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Available and Emerging Technologies for 
Reducing Greenhouse Gas Emissions from the 
Petroleum Refining Industry issued by EPA 
October 2010 Section 5.1.4 Carbon Capture. 
{Also noted that industrial application of this 
technology is not expected to be available for 10 
years.) 
Available and Emerging Technologies for 
Reducing Greenhouse Gas Emissions from the 
Petroleum Refin ing Industry issued by EPA 
October 2010 Section 5.1 .1.5 Improved 
Maintenance 
Vendor Data 
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Rank Control Estimated Reduction Details Reference 

Technology COze 

Red uction 
6 Flare -- Reduction in acid gas CH1. http: Uwww.t~!::Q. t~~i;!:;. gov Lperm ittingL,,ir LgLl i 

Increase in C02 due to acid dance Ln~wSQ !,Jn;~r~view Lfl s:! r~sL and ve ndor 
gas, supplementa l fue l, and data 
pilot gas combustion. 

1 0.8.4. Step 4 - Evaluate Most Effective Control Options 

The only tech nically feasible technology lis ted in Step 3 that may have additional energy, environmenta l, and 
econom ic impacts is COz capture and trans fer. 

While the process s tream from the amine unit and TEG dehydration unit are rela tive ly high in COz conten t. additiona l 
processing will be required to implement CCS. These include separation, capture, and compression of C02. transfer of 
the COz stream and sequestration of the C02 stream. These processes require additiona l equipment to compress the 
gas and t rans port the gas via pipelines. These units wou ld require additiona l e lectricity and generate additional a ir 
emissions, of both c r iteria poll u tants and GHG pollutants. This would result in nega tive environmental and energy 
impacts. 

As part of the COz transfe r feasi bi li ty ana lysis, Targa revi ewed currently active C02 injection wells identified on the 
Texas Railroad Commission (RRC) website in and a round Wise County (District No.9) and adjacent districts (District 
Nos. 5 and 78):10 Th is w ebs ite provides t he details of regis tered wells and permitted fluids fo r injection. Most of the 
we lls a re pe rmitted to inject sa ltwater, COz, or natura l gas . Targa refined the sea rch to limit to wells that a re 
pe rmitted for and reported injection of COz. Based on the aeria l dis tance from the proposed Longhorn Gas Plant, the 
nearest COz injection we ll is located at 110 miles. A map of the location of the proposed Longhorn Gas Plant and the 
nearest w ell is included in Appendix C. 

As can be seen in th e map, a COz transfer pipeline la id straight from the Longhorn Gas Plant to this well would need to 
pass through the Da llas-For t Worth (DFW) Metroplex, which is not technically, economically, or environmentally 
feasible . Therefore, the actua l length of a transfe r pipeline would be m uch greater than 11 Om iles. For cos t estimatiOn 
purposes, a pipel ine length of 1 10 miles is used to be conservative. 

The cost of pi peline ins ta lla tion and ope ra tion a re obtained fro m the Na tiona l Ene rgy Technology Labora tory 
(NETL)'s Document Qua lity Guide lines for Energy Sys tem Studies Estima ting Carbon Dioxide Transpor t and Storage 
Costs DOE/NETL-2010/1447. Pe r this document, the pipeline costs include pipeline ins ta lla tion costs, other re lated 
capita l costs, and op e ration and maintenance (O&M) costs. A copy of this document is included in Appendix D to 
provide additiona l details and assumptions in this st udy. 

Targa has provided a compar ison of the cur rently estimated cost (only installation of the pipeline) to the current 
project's a nnualized cost. A copy of this cos t ana lysis is provided in Appendix E of thi s appli cation. If this is not 
s ufficient to demons tra te that the proj ect is not economica lly feas ible, Targa will then provide the additional cost 
estimates for ins ta lling equipment a t the s ite to get the amine and glycol vents into the pipeline. The additiona l 
equipment tha t wou ld be needed to be installed at t he plant to compress the amine vent s tream into a pipeline at 
a pproximately 120 0 ps ig would include the following: 

> Approximately 2,400 hp e lectric motor 

•o Injection and Disposal Query available at Texas RRC website at: http:/ /webapps2.rrc.state.tx.us/ EWA/uicQueryAction.do 
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> 6-throw compressor frame with 5 stages of compression 
> 5 bay fin fan cooling unit 
> MCC building for electrical switchgear, VFD and motor starters 
> Suction scrubbers on each compressor stage plus fi nal scrubber (6 total) 
> Measurement, meter run and sampling equipment 
> Approximately 1.5-2.0 MMBtujhr glycol unit, contactor, regeneration unit with VRU to dehydrate the COz 

stream prior to pipeline 
> Controls/ Instrumentation, panel board, PLC 
:;;--poundations fori:ompressorJmot.or, MCC building, g!)tml unit, coo li ng uni t:;""etc. 
> Power to MCC building 

Therefore. based on the comparison between the pipeline transfer cost and the project's annualized cost, although 
technically feasible, off-site transfer is not regarded as a viable or economically feasible C02 control option. 
Additionally, C02 capture and transfer would have negative environmenta l and energy impacts, as discussed above. 

10.8.5. Step 5- Select BACT for the Amine Unit/TEG Dehydration Unit 

Targa proposes the following design elements and work practices as BACT for the am ine unit and TEG dehydration 
unit in place of a numerical BACT li mit: 

> Thermal Oxidizer; 
> Proper Design and Operation; 
> Use of Tank Flash Gas Recovery Systems; and 
> Use of a Condenser. 

10.9. REGENERATIVE THERMAL OXIDIZER 

The RTO at the Longhorn Gas Plant will be used to destroy the process waste gas produced by the amine unit and TEG 
dehydration unit. GHG emissions will be generated by the combustion of natural gas as well as combustion of the vent 
gas to the RTO. 

COz emissions from bu rni ng process gas are produced from the combustion of carbon-containing compounds (e.g., 
VOCs, CH4) prese nt in the vent streams routed to the RTO and the burner fuel. C02 emissions from the RTO are based 
on the estimated amount of carbon-containing gases produced from the amine and TEG dehydration unit. In addition, 
minor CH4 emissions from the RTO are emitted from the RTO due to incomplete combustion of CH4. 

The RTO is an example of a control device in which the control of certain pollutants causes the fo rmation of collateral 
GHG emissio ns. Specifically, the control of CH4 in the process gas at the RTO results in the creation of additional COz 
emissions via the combustion reaction mechanis m. However, given the relative GWPs of COz and CH4 and the 
destruction ofVOCs and HAPs, it is appropriate to apply combustion controls to CH4 emi ssions even though it will 
form additional C02 emissions.41 

The following sections present a BACT evaluation for GHG emissions from combustion of burner gas and vent gas 
released to the RTO from the amine unit and TEG dehydration unit. 

' 1 For example, combusting lib ofCH. (2llb COze) at the flare will result in 0.021b CH. and 2.71b CO? 

(0.02 lb CH. x 21 C02e/CH. + 2.71b COl x 1 C02e/C0 2 = 2.91b C02e), and therefore, on a COze emissions basis, combustion control ofCH. is 

preferable to venting the CH. uncontrolled. 
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10.9. 1. Step 1 - Identify All Available Control Technologies 

The ava ilable GHG emission control strategies for the flare that were ana lyzed as part of this BACT analysis include: 

> Carbon Capture and Sequestration; 
> Proper Des ign: 
> Low Carbo n Fuel Selection; and 
> Good Combustio n, Operating. and Maintenance Practices. 

10. 9. 1. 1. Carbon Capture and Sequestration 

A detailed discussion of CCS tech nology is provided in Section 10.8. The em ission units eva luated in this step for the 
RTO are the burners on the RTO. The employment of CCS for the emissions from pro cess units that vent through the 
RTO were deemed economically infeasible as discussed in Section 10.8.4. Therefore controlling these minimal 
emissions generated from the RTO burners are also economically infeasible. 

10. 9. 1.2. Proper Des;gn 

Good RTO design can be em ployed to destroy any VOCs and CH1 entrained in the waste gas from the amine unit and 
the TE G dehydrator unit. Good RTO design includes flow measurement and monitoring/co ntrol of waste gas heat ing 
values. 

10. 9. 1. 3. Low Carbon Fuel Selection 

The fuel for firing the proposed RTO will be limited to natural gas fuel. Natural gas has the lowest carbon intens ity of 
any available fuel for the RTO. In addi tion, the RTO will util ize the gas-fired burner system to bring the RTO up to 
combustion temperature du ring star tup only. After the system has reached temperature, the burners will be shut off 
and the system will function using the energy content of the amine and TEG dehydrator waste streams alone to 
support combustio n. 

10. 9. 1.4. Good Combustion, Operat;ng, and Ma;ntenance Practices 

Good combusti on and operatmg practtces are a potential control option by improving the ftrel effi<:i1mcy-of the RTO. 
Good combustion practices also include proper main tenance and tune· up of the RTO a t least annually per the 
manufacture r's s pec ifications. 

10. 9.2. Step 2 - Eliminate Technically Infeasible Options 

As discussed above, the burners a re the unit of interest in this section; therefore, the use of CCS is technically 
infeasible as illustrate in Section 10.7.2.1. 

10.9.3. Step 3- Rank Remaining Control Technologies by Control Effectiveness 

The control options for minimiz ing GHG emissions from the RTO are ranked below: 

Rank ! Control Technology Estimated Reduction Reference 
Reduction Details 

1 Low Carbon Fuel 28% Reduction in 40 CFR Part 98 Subpart C, Table C-1 
Selection (Natural Gas Versus 

No. 2 Fuel Oil) 
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Rank Control Technology Estimated Reduction Reference 

Reduction Details 
2 Proper Design 1% -10% Reduction in Available and Emerging Technologies 

all GHGs. for Reducing Greenhouse Gas 
Emissions from the Petroleum Refi ning 
Industry issued by EPA October 2010 
Section 5.1.1.5 Improved Maintenance 

3 Good Co mbustion, _lo/o..~_l_O_% Reduction in EPA Guidance document "Good 
Operating, a nd - all GHGs. CCiilibustion Practices" available at: 
Maintenance Practices http:/ jwww.epa.gov jttnjatw /iccrjdir 

ss/gcp.pdf. 

10.9 .4. Step 4 - Evaluate Most Effective Control Options 

No adverse energy, environmental, or economic impacts are associated with the above-mentioned technically feas ible 
control options. 

10.9.5. Step 5 - Select BACT for the RTO 

Targa proposes the following design elements and work practices as BACT for the RTO: 

> Proper Design; 
> Low Carbon Fuel Selection; and 
> Good com bustion, Operating, and Maintenance Practices. 

Compliance with work practices is noted below: 

> The Therma l Oxidizer is designed to combust VOC and methane in the waste gas from the amine and TEG 
dehydrator vent streams. 

> For burner combustion, the natural gas fuel usage will be recorded using a flow meter. 
> Waste gas w ill be sampled and analyzed on a quarterly basis for composition. 
> The flow rate of the waste gas com busted will be measured and recorded using a flow meter. 
> Periodic ma intenance will be performed at least annually on the TO. 
> Targa will install a temperature monitor in the combustion chamber to record the combustion temperature. 

Targa wou ld like to base the minimum combustion temperature to be determined during the initial stack test. 
Targa will maintain that temperature at all times when processi ng waste gases from the amine and 
dehyd ratio n units in the thermal oxidizer to ensure proper destruction efficiency. Targa will install and 
mai ntain a temperature recording device with an accuracy of ± 0. 75 percent of the temperature being 
measured expressed in degrees Celsius. 

> Targa requests the continuous temperature monitor to be based on a minimum of 1 reading per 15 minutes, 
reduced to hourly temperature averages. 

10.1 0. FLARE 

The fla re at the Longhorn Gas Plant will be used to destroy the off-gas produced during emergency situations and 
during planned MSS activities. GHG emissions will be generated by the combustion of natural gas as well as 
combustion of the vent gas to the flare. 

C02 emissions from flaring process gas are produced from the comb ustion of carbon-containing compounds (e.g., 
VOCs. CH.!) present in the vent streams routed to the flare during MSS events and the pilot fuel. C02 emissions from 

Targa Gas Processing LLC 1 Longhorn Gas Plant 

Trinity Consultant s 43 



the flare are based on the estimated flared carbon-containing gases derived from heat and material balance data. In 
addit ion, minor CH4 emissions from the flare are emitted from the flare due to incomplete combustion of CH4. 

The fla res are an example of a control device in which the control of certain pollutants causes the formation of 
collateral GHG emissions. Specifically, the control of CH4 in the process gas at the flare results in the creation of 
add itional C02 emissions via the combustion reaction mechanism. However, given the relative GWPs of COz and CH4 
and the destruction ofVOCs. it is appropriate to apply combustion controls to CH4 emissions even though it will form 
additional COz emissions.42 

The following sections present a BACT evaluation for GHG emissions from combustion of pilot gas and vent gas 
released to the flare during planned startup and shutdown events. 

10.10.1. Step 1 - Identify All Available Control Technologies 

The available GHG emission control strategies for the flare that were analyzed as part of this BACT analysis include: 

> Carbon Capture and Sequestration; 
> Low Carbon Fuel Selection; 
> Flare Gas Recovery; 
> Good Combustion, Operating, Maintenance Practices; 
> Good Flare Design; and 
> Limited Vent Gas Releases to Flare. 

10. 10. 1. 1. Carbon Capture and Sequestration 

A detailed discussion of CCS technology is provided in Section 10.8. 

10. 10. 1.2. Low Carbon Fuel Selection 

The pilot gas fuel fo r the proposed flare will be limited to natural gas fuel. Natural gas has the lowest carbon intensity 
of any available fuel. 

10. 10. 1.3. Flare Gas Recovery 

Flaring can be redu ced by installation of commercially available recovery systems, including recovery compressors 
and collection and storage tanks. The recovered gas is then utilized by introducing it into the fue l system as 
applicable. 

10. 10. 1.4. Good Combustion, Operating, and Maintenance Practices 

Good combustion and operating practices are a potential control option for improving the combustion efficiency of 
the flare. Good combustion practices include proper operation, maintenance, and tune-up of the flare at least annually 
per the manufacturer's specifications. 

• 1 For example. combusting lib ofCH, (21lb COze) at the flare will result in 0.02lb CH. and 2.7lb C02 

(0.02 lb CH, x 21 CO~e/CH. + 2.7lb CO: x 1 COze/COz = 2.9lb C01e), and therefore, on a COze emissions basis. combustion control ofCH. is 

preferable to venting the CH4 uncontro lled. 

Targa Gas Processing LLC I Longhorn Gas Plant 

Tr fnity Consultants 44 



10.10.1.5. Good Flare Design 

Good flare design can be employed to destroy large fractions of the flare gas. Much work has been done by flare and 
flare tip manufacturers to assure high reliability and destruction efficiencies. Good flare design includes pilot flame 
monitoring, flow measurement, blower controls, and monitoring/control of waste gas heating value. 

10. 10. 1. 6. Limited Vent Gas Releases to Flare 

Minimizing the nu mber and duration of MSS activities and therefore limiting vent gases routed to the flare will help 
reduce emissions from MSS activiti-es. 

10.1 0.2. Step 2 - Eliminate Technically Infeasib le Options 

The technical infeasibility of CCS and flare gas recovery is discussed below. All other control technologies listed in 
Step 1 are considered technically feas ible. 

10. 10.2. 1. Carbon Capture and Sequestration 

With no ability to collect exhaust gas from a fla re other tha n using an enclosure, post combustion capture is not an 
available control option. Pre-combustion capture has not been demonstrated for removal of C02 from intermittent 
process gas strea ms routed to a flare. Flaring will be limited to emergency situations and during planned startu p and 
shutdown events of limited duration and vent rates resulting in a very intermittent C02 stream; thus, CCS is not 
considered a technically feasible option. Therefore, it has been eliminated from further consideration in the 
remaining steps of the analysis. 

10. 10.2.2. Flare Gas Recovery 

Installing a flare gas recovery system to recover flare gas to the fuel gas system is considered a feasi ble control 
technology for industrial process fla res. Flaring at the Longhorn Gas Plant will be limited to emergency situations and 
during planned startup and shutdown events of limited duration and vent rates. Due to infrequent MSS activities and 
the amount of gas sent to the flare, it is technically infeasible to re-route the flare gas to a process fuel system and 
henceJ th~as will be com busted b_l_!he flare for control. Therefore, the amount of fla re gas produced by this project 
will not sustain a flare gas recovery system. For this project, fl are gas recovery is infeasible. 

10.10.3. Step 3- Rank Remaining Control Technologies by Control Effectiveness 

With elimination of CCS and flare gas recovery as technically infeasible control options, the following control options 
remain as technically feasib le control options for minimizing GHG emissions from the flare: 

Rank Control Technology Estimated 
Reduction 

1 Low Carbon Fuel 28% 
Selection (Natural Gas Versus 

No. 2 Fuel Oil) 
2 Good Flare Design 1%- 15% 

I 
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Reduction Reference 
Details 

Reduction in all 40 CFR Part 98 Subpart C, Table C-1 
GHGs. 

Reduction in all Available and Emerging Technologies 
GHGs. for Reducing Greenhouse Gas 

Emissions from the Petroleum 
Refining Industry issued by EPA 
October 2010 Section 3.0 Summary of 
GHG Reduction Measures Table 1 
Summary ofGHG Reduction Measures 
for the Petroleum Refinery_ Industry 
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-

Rank Control Technology Estimated Reduction Reference 
Reduction Details 

3 Good Combustion, 1%-10% Reduction in all EPA Guidance document "Good 
Operating, Maintenance GHGs. Combus tion Practices" available a t: 
Practices http:/ jwww.epa.gov jttnja tw j iccrjcli 

r ssjgcp.pdf. 
4 Limited Vent Gas N/A Reduction in all N/A 

- __Releases to Flare - · GHGs. 

I 

10.1 0.4. Step 4- Evaluate Most Effective Control Options 

No s ignificant adverse energy or environmental impacts (that would influence the GHG BACT selection process) 
associated with the above-mentioned technically feas ible control options a re expected. 

10.10.5. Step 5 - Select BACT for the Flares 

Targa proposes the fo llowing design elements and work practices as BACT for the flare: 

> Low Carbon Fuel Selection; 
> Good Combustion, Operating, Maintenance Practices; 
> Good Flare Design; and 
> Limited Ven t Gas Releases to Flare. 

-

The fl a re will meet the requirements of 40 CFR §60.18, and will be properly instrumented and controlled. Emission 
sources, such as e lectric compressors, whose MSS emissions a re routed to the flare will be operated in manner to 
minimize the freque ncy and duration of such MSS activities a nd therefore, the amount of MSS vent gas released to the 
flare. 

Compliance with work practices is noted below: 

> Flare shall have a minimum destruction and removal efficiency (ORE) of 98% based on flowrate and gas 
composition measurements as specified in 40 CFR Part 98 Subpart W §98.233(n). 

> The flare s hall be designed and operated in accordance with 40 CFR 60.18 including specifications of 
minimum heating va lue of the waste gas, maximum tip velocity, and pilot flame monitoring. 

> An infrared monitor is considered equivalent to a thermocouple for flame monitoring purposes. 
> Targa proposes to limit MSS activities and flaring events to minimize GHG emissions from this source 
> Targa proposes the implementation of good combustion practices noted in their initial application. 
> Waste gas will be collected with a compos ite sampler and ana lyzed monthly to determine composition of gas 

to the flare 

1 0. 11. FUGITIVE COMPONENTS 

The fo llowing sections present a BACT eva luation of fugitive COz and CH1 emissions. It is anticipated that the fugitive 
emission controls presented in this analysis will provide s imilar levels of emission reduction for both COz and CH4• 

Fugitive components at the proposed Longhorn Gas Plant include traditional components (valves, flanges, pressure 
re lief valves, pumps, compressors, and connectors), Oz sensors, and gas chromatographs. 
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1 0 . 11 . 1. Step 1 - Identify All Available Control Technologies 

In determining whether a technology is available for controlling GHG emissions from fugitive components, permits 
and permit applications and EPA's RBLC were consulted. Based on these resources, the fo llowing available contro l 
technologies were identified and are discussed below: 

> Installing Ieakless technology components to eliminate fugitive emission sources; 
> Installing a ir-driven pneumatic controllers; 

Implementing various Leak Det-€Gtion-and Repair (_LDA!ll:m·gg~=aR+s-m accordance with-appli.cabLe.state and 
federal air regulations; 

> Implementing an alternative monitoring program using a remote sensing technology such as infrared camera 
monitoring; 

> Implementing an aud io/visual/olfactory (AVO) monitoring program for odorous compounds; and 
> Designing and constructing facilities with high quality components and materia ls of construction co mpatible 

with the process. 

10. 11. 1. 1. Leakless Technology Components 

Leakless technology valves are available and currently in use, primarily where highly toxic or otherwise hazardous 
materials are used. These technologies are generally considered cost prohibitive except for specialized service. Some 
leakless tech nologies, such as bellows valves, if they fail, cannot be repaired without a unit shutdown which often 
ge nerates additional emissions. 

10. 11. 1.2. Air-Driven Pneumatic Controllers 

Air-driven pneumatic controllers utilize compressed air and therefore do not emi t any GHG emissions. 

10. 11 . 1.3. LDAR Programs 

LDAR programs have traditionally been developed fo r the control ofVOC emissions. BACT determinations related to 
control ofVOC emissions rely on technical feasibility, economic reasonableness, reduction of potential environmental 
impacts, and regula t<?LY requirements for these instrumented programs. Monitoring direct emissions of C02 is not 
feas ible with the normally used instrumentation for fugitive emissions monitoring. However, instrumented 
monitoring is techn ically feasible for componen ts in CH1 service. 

10. 11 . 1.4. Alternative Monitoring Program 

Alternate monitoring programs such as remote sensing technologies have been proven effective in leak detection and 
repair. The use of sensitive infrared camera technology has become widely accepted as a cost effective means for 
identifying leaks of hydrocarbons. 

10. 11. 1. 5. AVO Monitoring Program 

Leaking fugi tive components can be identified through AVO methods. The fue l gases and some process fluids at the 
Longhorn Gas Plant piping components are expected to have discernable odor, making them detectable by olfactory 
means. A large leak can be detected by sound (audio) and sight. The visual detection ca n be a direct viewing of 
leaking gases, or a secondary indicator such as condensation a round a leaking source due to cooling of the expanding 
gas as it leaves the leak interface. AVO programs are common and in place in industry. 

10. 11. 1.6. High Quality Components 

A key element in the control of fugitive emissions is the use of high quality equipment that is designed for the specific 
service in which it is employed. For example, a valve that has been manufactured under high quality conditions can be 
expected to have lower run out on the valve stem, and the valve stem is typically polished to a smoother surface. Both 
of these factors greatly reduce the likelihood of leaking. 
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1 0.11 .2. Step 2- Eliminate Technically Infeasible Opt ions 

Recognizing that lea kless technologies have not been universally adopted as LAER or BACT, even for toxic or 
extremely hazardo us services, it is reasonable to state that these technologies are impractical for control of GH G 
emissions whose impacts have not been quantified. Any further considera tion of available leakless technologies for 
GHG controls is unwarranted. 

All other control opt ions are considered technically feasible. 

1 0.11 .3. Step 3 - Rank Remaining Control Technologies by Control Effectiveness 

10. 11. 3. 1. Air -Driven Pneumatic Controllers 

Installing air-driven pneuma tic controllers will result in no GHG emissions to the atmos phere. 

10.11.3.2. LDAR Programs 

Instrumented monitoring is effective for identifying leaking CH4, and although it cannot detect COz, it can de tect C02 if 
it is a minor component in a highly concentrated hydrocarbon stream .. With CH4 having a global warm ing potential 
greater than C02, instr umented monitoring of the fuel and feed systems for CH4 would be an effective method for 
control of GHG emissions. Quarterly instrumented monitoring with a leak defin ition of 500 ppmv (2,000 ppmv for 
pumps and compressors). accompanied by intense directed maintenance, is generally assigned a control effectiveness 
of97% (85% for pumps and compressors}. 43 The following table demonstrated the control efficiencies for TCEQ's 
va rious LDAR Programs: 

Equipment/Service 28M Z8 RCT 28VHP Z8MID Z8LAER AVO 

Valves 

Gas/ Vapor 75% 97% 97% 97% 97% 97% 

Light Liquid 75% 97% 97% 97% 97% 97% 

Heavy Liq uid Oo/o 0% 0% 0% 0% 97% 

Pumps 

Light Liqu id 75% 75% 85% 93% 93% 93% 

Heavy Liquid 0% 0% 0% Oo/o Oo/o 93% 

Fla nges / Connector s 

Gas/ Vapor 30% 30% 30% 30% 97% 97% 

Light Liquid 30% 30% 30% 30% 97% 97% 

Heavy Liquid 30% 30% 30% 30% 30% 97% 

Compressors 75% 75% 85% 95% 95% 95% 

Relief Valves 75% 97% 97% 97% 97% 97% 

H TCEQ published BACT guidelines for fugitive emissions in the document Air Permit Technical Guidance for Chemical Sources: Equipment Leak 

Fugitives, October 2000. 

T<Hga Gas Processing LLC 1 Longhorn Gas Plant 
Tnmty Consultants 48 



(Gas/Vapor) 

Open-ended Lines 75% 97% 97% 97% 97% 97% 

Sampling 75% 97% 97% 97% 97% 97% 
Connections 

10. 11.3 :-:3. Alternat ive-Monitoring Program 

Remote sens ing using infrared imaging has proven effective for identification of leaks including C02. The process has 
been the subject of EPA rule making (i.e. 40 CFR Part 98 Subpa rt W) as an alternative monitoring method to the EPA's 
Method 21. Effectiveness is likely comparable to EPA Method 21 when cost is included in the considera tion. 

10. 11 .3.4. AVO Monitoring Program 

Audio/Visual/Olfactory (AVO) means of identifying leaks owes its effectiveness to the frequency of observation 
oppor tunities. Those opportunities ar ise as operating technicians make rounds, inspecting eq uipment during those 
routine tours of the operating a reas. This method cannot generally identify leaks at a low a leak rate as instrumented 
reading can identify ; however, low leak rates have lower potentia l impacts than do larger leaks. This method, due to 
frequency of observation is e ffective fo r identifica tion of larger leaks. This method is a requirement of 28LA ER TCEQ 
monitoring program. 

10. 11.3. 5. High Quality Components 

Use of high quality components is e ffective in preventing emissions ofGHGs, relative to use of lower quality 
components. 

1 0.11.4. Step 4- Evaluate Most Effective Control Options 

No adverse energy, environmental, o r economic impacts are associa ted with the above-mentioned technica lly feasible 
control options. 

10. 11 .5. Step 5- Select BACT for Fugitive Emissions 

Targa proposes to implement the mos t e ffective remaining control options. The plant will r un on compressed air for 
pneumatic devices No process gas will be utilized or vented for these applications. Instrumented monitoring 
implemented through the TCEQ's 28 LAER program, with control effectiveness of97% for most equipment, is 
considered top-level BACT. 

In addition, Targa will utilize an AVO program to monitor for leaks in between instrumented checks, which is a 
requirement per TCEQ's 28LAER program. The proposed project will also utilize high-quality components and 
materia ls of construction, including gasketing. that a re compatible with the service in which they are employed. 

The product pumps containing VOCs. and potentia lly CH4 and C02. w ill have tandem seals equipped with detection or 
alarm points to elim inate seal leakage and alert pe rsonnel when the fi rst seal begins to leak. 

Since Targa is implementing the most effective control options available, additional analysis is not necessary. 

Targa is not propos ing a numerical BACT limit on GHG emissions from fugi tive components s ince fugitive emissions 
are estimates only. 
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1 0.11 .2. Step 2- Eliminate Technically Infeasible Options 

Recognizing that leakless technologies have not been universally adopted as LAER or BACT, even for toxic or 
extremely hazardous services, it is reasonable to state tha t these technologies are impractical for control of GHG 
emissions whose im pacts have not been quantified. Any fu rther considera tion of availabl e lea kless technologies for 
GHG controls is unwarranted. 

All other control op tions are considered technically feas ible. 

1 0.11 .3. Step 3 - Rank Remaining Control Technologies by Control Effectiveness 

10. 11.3. 1. Air-Driven Pneumatic Controllers 

Installing air-driven pneumatic controllers will result in no GHG emissions to the atmosphere. 

10.11.3.2. LDAR Programs 

Instrum ented monitoring is effective for identifying leaking CH4, and although it cannot de tect COz. it can detect COz if 
it is a minor compo nent in a highly concentrated hydrocarbon stream .. With CH4 having a global warming potentia l 
greater than C02, instrumented monitoring of the fuel and feed systems for CH4 would be an effective method for 
control of GHG emiss ions. Quarter ly instrumented monitoring with a leak definition of 500 ppmv (2,000 ppmv for 
pumps and compressors), accompanied by intense directed mai ntenance, is generally assigned a control effectiveness 
of97% (85% fo r pumps and compressors). 43 The following table demons trated the control efficiencies for TCEQ's 
various LDAR Programs: 

Equipment/Service 28M 28RCT 28VHP 28MID 28LAER AVO 

Valves 

Gas/Vapor 75% 97% 97% 97% 97% 97% 

t ight Liquid 75% 97% 97% 97% 97% 97% 

Heavy Liqu id 0% 0% 0% 0% 0% 97% 

Pumps 

Light Liq uid 75% 75% 85% 93% 93% 93% 

Heavy Liquid 0% 0% 0% 0% 0% 93% 

Fla nges / Connectors 

Gas/Vapor 30% 30% 30% 30% 97% 97% 

Light Liquid 30% 30% 30% 30% 97% 97% 

Heavy Liquid 30% 30% 30% 30% 30% 97% 

Compressors 75% 75% 85% 95% 95% 95% 

Relief Valves 75% 97% 97% 97% 97% 97% 

<J TCEQ published BACT guidelines for fugitive emissions in the document Air Permit Technical Guidance for Chemical Sources: Equipment Leak 

Fugitives, October 2000. 
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ATTACHMENT 2 

Permit Application Revised Emission Rate Spreadsheets Section 7 

Revised Table l(a) 



Site-Wide Em ission Summary for Greenhouse Gas Po llutants 

Normal Operatinns Summary 

Hnurly Emissions ( lblhr) Annual Emissions (tpy) 

EPN FIN Description C02 
I cu. NzO C0 2e C02 CH4 N~O 

1 I TEG-1 Glycolltchoilc r 233.78 4.40E-03 4.00E-04 234.00 1,023.96 0.02 1.80ll-03 
2 2 TEl. Dehydrator During RTO Downtime 0.02 3.13 .. 65.81 I.AI\E-03 0.24 .. 
3 3 liTH· J Regen Heater 1.449.41 0.03 2.70E·03 1.450.91 1\,348.55 0.13 0 .9 1 
4 4 IITR-2 Hot Oi l Heater 11,455.22 0.22 O.Q2 11,166.14 50, 173.86 0.91 o p 9 
s :.us RT0-1 Regen Thermal Oxidizer 3fl,291i.53 0.34 0.09 38,332.64 167,731!.79 1.4fl 0-(1 J 
1\ 6 l'lare-1 Flare (Pi lot) 6).37 1.16 E-03 1.161.:-04 61 .43 26ll.79 S.OliE-03 S.Oqlt-04 
IS IS Amine Still Vent During RTO Downtime :n.579.oo 30.67 .. 38,223. 16 2,1!56.00 2.33 ·-
16 16 Produced Water·rank 210 hhl .. -- -- -- .. -- ri 17 17 LP Condensate Tank 1 (During VRU Downtime) -- -- .. -- .. -- n 18 lfl LP Condensate Tank 2 (During VRU Downtime) -- -- .. -- .. -- i'l 21 21 Open Drain Sump .. -- .. -- -- -- ,. 

FUG-1 FlJG-1 Plant-wide l'ugitivc Components 0.34 4.29 90.3fl 1.49 1fl.78 .I .. 
I'UG-2 FUG-2 Truck Loading -- -- .. -- .. -- ., 

Tota l Normal Operations Emiss ions 89,075.70 38.68 0.12 89,924.77 228,411.44 23.93 0-:5 2 
1 Gl IG HACT Limit (Jb COt I MMscf) = Hourly Emission Rate (lhfhr) I Plant Design Outlet FIO\._;ra te ( 177 MMSCFD) x (24 hrlday) 

MSS Operations Summary ' 

liourly Emissions (lbl hr) Annual Emissio ns (tpy) 

EPN FIN Descrip tion C02 CH1 NzO C02e COz cu. N'20 

5-MSS S·MSS HT0-'1 Startup 350.67 6.601.:-03 6.60E·04 351.01 1.40 2.1\4E-05 2.64- E-06 
6-MSS 6-MSS Flare-1 Flare MSS 1.631.17 0.06 9.'1nE-03 1,635.26 9.115 2.9SE-04 4.7:T os 
7-MSS 7-MSS PR-1 16" Recievcr 0.46 3.32 .. 70.17 O.ot 0.09 
8-MSS B·MSS PR-2 12" Reciever 0.46 3.32 -- 70.17 0.01 0.09 

20-MSS 20-MSS Refrigerant Unloading .. -- .. -- .. -- fl 
FUG-MSS FlJC.-MSS Plant-wide MSS Fugitives 0.73 5.21 .. 110.17 8.72~:-03 0.06 .. 

Total MSS !::missions 1,983.49 11.91 0,01 2,236.78 11.29 0.24 4.991:-:-05 
' FUG-MSS docs not include pigging or refrigerant unload ing since those activities have sepal te EPNs. 

Total Operations Summary 

Hourly Emissions ( lb/ hr) 1 Annual Emissions (t py) 

Description C02 CH1 N20 C02e COz CH4 N20 

Normal Operations 89,075.70 3R.fill 0.12 119.924.77 228,411.44 23.93 0.~ 2 

MSS Activities 1,983.49 11.91 0,01 2,236.78 11 .29 0.24 4.99E-05 
Total Site-wide Emissions 181,400.47 130.60 0.16 184,193.84 228,422.73 24.16 0. ~2 

Some MSS emissions may occur a t the same time as normal operation. I' or example, RTO sl~ rtup (EPN 5-MSS) docs not occur at the same time as RTO normal operation (EP~ S). 
In these cases, the tota l hourly emissions :.recalculated based on the maximum emission r~ tes hetween MSS :.nd normal operation scenarios. I 
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GliG BACT Umit 1 
' 

( lbi MMscf) 

C02e C02 e 

1.021.92 31.7:l 
5.00 . . 

6,:154.99 191\.73 
50,223.0 I 1,554.77 
167.1l96.94 .. 

269.05 .. 
2,904.96 .. 

.. --

.. --

.. --

.. --
395.H6 .. 

.. --
229,074.74 .. 

----------- - -- --

C02e 

1.40 
':1.87 
Ul2 
1.82 
.. 

1.32 I 

16.24 

C02e ' 

229,074.74 
16.24 

229,090.98 ' 
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RTO (EPNs 5, 5-MSS) 

RTO Criteria Pollutant Summary 1 

NO. 

Hourly Annual Hourly 

Descript ion J::PN (lbj hr) (tpy) (lb/ hr) 

RTO - Normal Operation 5 0.11 0.48 3.32 
RTO - Startup 5-MSS 0.15 1.80E-03 0.45 

Total 0.56 0.48 3.77 
--·-·---

1 Total RTO emissions based on emission estimates for each inle t stream to RTO. 
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Longhorn Cas Plant 

co voc 
Annual Hourly Annual 

(tpy) (lbj hr) (tpy) 

14.55 1.61 7.05 
1.80E-03 0.02 6.34E-OS 

14.55 1.62 7.05 

Page 1 of2 

,, 
SOz 1125 HAP 

Hourly Annual Hourly Annual Hourly Annual 
(lbj hr) (tpy) (lbj hr) (tpy) (lb/ hr) (tpy) 

2.81 12.2'J 0.02 o.q1 0.85 3.74 
1.73E-03 6.92 E-06 -- rr -- --

2.81 12.29 0.02 m97 0.85 3.74 
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RTO (EPNs 5, 5-MSS) 

RTO Greenhouse Gas Summar-y 1 

C02 

Hou rly Annual Hourly 
Description EPN {lb/ hr) (tpy) {lb/ hr) 

RTO - Normal Operation 5 38,296.53 167,738.79 0.34 
RTO ·Startup 5· MSS 350.67 1.40 6.601::-03 

Total 38,647.20 167,740.19 0.34 
L___ 

1 Total RTO emissions based on emission estimates for each inlet stream to RTO. 
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CH4 NzO C0 2e 
Annual Ho urly Annual Hour ly Annual 

(tpy) (lb/ hr) (tpy) (lb/ hr) (tpy) 

1.48 0.09 0.41 38,332.64 167,896.94 1 

2.64E-05 6.601::-04 2.64E-06 351.01 1.40 

1.48 O.OC.l 0.41 3fl,OB3.65 167,898.35 
--
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llTII (F.PN.s 5, S·MSS) 

RTn Emi!\.~ions · Greenhouse (;:lsc~"' · Amlne J\cid G~ts Combusti on 

l.un!!1..J.!i.l 
Maximum 1\mint' A(.'id C:as Flowraw 1 

I lours of OJwr;u ion ~ 

Global Warming l'otentials 2 

7 .115 MMsdll (w<:t) 
ll,761l ht'Siyr 

I c~l I c2~· I ~~~ I 
Compound Number of Composition 

1 ORE J Inle t to RTO ' Contro ll ed Gti G 1\tnl ~.do ns •· 6 

carbon Atoms (mol%) (%) (lblhr) I (lb/ hr) 
Carhon Dioxide I '!3.71700000 II% 37,579.00 :!7.579.00 
Methane I 0.20992500 '1'1% 10.67 
F. tha ne 2 0.12877500 99% 15.27 I 
Propane 3 C.t.O:l7n300 9?% 14.95 

Rut..anes • 4 0 .01722241 'J9% '1.12 
Pent.anes • 5 0.07019233 99% 56.00 

co," 
<:111

111 

N,o" 
C02e " 

1 Maximum amine :tr-1d g.as flowrate and compositiun tiara ha.scd on aminl' acid ~a !I- stream from I'm Max outpj l t1:1ta. 
2 Global warming JlOICn!lals (GWP} obuinl'd from 4U CFR 'Ill Subpart 1\ Tabll' I\· I. 
1 Oestru("tion cmci~ncy per manufacturer. I 
., llourly inlet to !{TO ba.~ed un am int- acid g:.s srrcam from PruMax oulput d:ll3. 

' Controlled RTO Maximum Potentia l ll uu rly Emissionllate (lhlhr) : lnll't to RTO (lblhr) x ( I · f>RF.) 

~:xam pll' Cuntro llcd Mr.lhanl' Hourly Em issio n Rat.: (lhlhr)- :w .n·l lh I ( I · O.'J'J) 

hr 

0.3 1 
.. 
.. 

.. 

.. 

(tpy) 
164,5% .02 

l.H 
.. 
.. 
.. 
.. 

O.J t lh 

h r 

Converted tu C02 "
7 

(lblhl') (tpy) 
.. 

311.;!1 113.01 
69.11:< 105.87 
1'1.11 1'14.53 

36.11 158.14 
277.21 1214.18 

Total (;Hr. F.misslons • 
! (lblhr) (tJ>Y) 

38,036.93 166,6111.76 I 
i 

0.31 1.34 

I 0.09 113'1 

:l!l,ll70.97 166,750.67 I 

• 1\nnual Emission R:otc (tpy): Cont ro lled llourly Rate (lhlhr) x Hou rs of Operation (hrlyr) x (1 ton I 2.000 lb) 

Ex•mple C:unlrolled CO 21\nnual F.mhsion Rate (tp)•): 37,579.00 lb I U,7f>ll hr I I ton • 1 64,596.0ltpy 

hr yr I 2,000 lb 
1 During combusclon. hydrocarbons in the acid gas waste slrearn arc o~idi1cd to form CO 2 and \'lf3tcr v:.por. 

Per 10 CFR Part9U.2:13(z)(2)(iii) (Subpar! W), fo t· combustion units th~t comhu<l process vent gas. equatit 11 W·1'll\ and W·39!J 31'C used 10 <:stim;>te the GIIG emissions frnm additional Gtrbon compounds in the waste gas. 

llourly Emission 1\at~ for f.ompounds Convcrt,·d 10 CO 2 (lblhr): Inlet to 1\TO (lhlh r) x ORF. (%) x Carbon C unl (#) 

Ex•mplc Cll 4 Cunvet'tcd to CO 2 llnurly Emission 1\atc (Jblhr ) : 30.67 lb 99 % I = 10.37 lh 
hi' hr 

H Piperazine has ... carbon atoms and therefore is included in the Buldnc lUl~l composition. 

f.i Total C0 1 is thl' ~111n nfcnnu·oHed CO 2 emissions plus Lhe CO 1 emissions rrnrn Lhc oxidaliun of other ca1·htm 'compounds in lhc combust ion stream. 
10 Total Cll 1 i< sun\ 11f controlled Cll , cmis<inn<. 
11 Per 40 CFR l'arl ~ll233(z)(2)(vi) (Subpar! W). for combustion units that <'Ombust process vent gas. equatiun W·4fl is used to estimate theN ,o emissions. 

Hourly Emission Kat~ for N ,0 (lbf hr) =Add Gas l'lowr•tc (MMsdlday) x (d~y I 24 h r) x (10 • scf I I MM , d) x Subp~rt W ProceS> G~s II IIV (MMRtu jsd) x EmiS>ion Pactor (kr,IMM Btu) x (2.201l>lhlkg) 

Example ll ourly Emissinn !late fur N 20 ( lblhr) = 7.1lS MMscf I day to• scf l.OOE·01 kl( 2.21141\ lb = H.'1tlf .io211> 

d;ty I MMscf k~ hf 
12 C02t• l~missiQns h~scd un GWPs fur each grct!llhouse g;.ts pollutant 

C02e llo urly !' mission Rate (lbl hr): CO z Emission R<tle {lblht') x CO 2 t:WP + CH1 1,missi1Jil Kate (lhlhr) x f H 1 GWI' • N2() c; mis.lun !late (lbllu•) x N 20 c;WP 

Example co 2c ll ourly F.mission 1\atc (lhlhr) = 38.036.93lb I I + 0.31 lh I 21 + 

~ ~ 

li.'IOE·02lb 310 

hr 

Tar~ta Gas l'ro((·sslng I.I.C: 
Longhorn (;as Planl Page I , f:< 

38,070.'.17 lh 

hr 

Trinity CrH\SHit~nL-t 



RTO ( EI'Ns S, S·~1SS) 

RTO f:missions · Greenhouse c;ases · OehydnHor W;~stc (;as C:omhustinn 

l.!.Ul.ut l>at~l 

Maxim u m Ot:hyrlt':'\tOr \f\lastc G~1s flowr:llt' 

I lours o( Opt":r :llicul • 

2 Global Warm in!( Pot.,ntlals 

0.40 MMscfd (w~l.) 
8 ,760 hrs/yr 

I c~2 I ~~· I :~~ I 
Compound Number of Composition 1 ORE" Inl e t to RTO 

4 
Co ntrolled GtiG f.ml~~ion.~ •·• 

Carbon Atoms (mol%) (%) (lhfhr) I (lb /hr) 

Carbo n Dioxide· I 0.0012682~ 0% 0.02 0.02 
Mc~thanc I 0.444551\52 99% 3.13 0.0:! 
Eth~ne 2 0.4:lOIJ8969 99% 5.611 I .. 

Propatw J 0.1SS!l615!l 9()% 8.HJ .. 

Butanes 4 0.31166393 '1'1% 7.')1\ .. 
Pentane.~+ s 0.~~635554 99% 37.811 .. 

co,• 
CH, • 

N,o •• 
C02e 11 

1 Maximum dchydraror waste gas Oowratc and composition data based on the dehydrator waste gas sncam frurn Pr-o Max output tlat.l. 

' <;lobal warming potentials (GWP) obtained from 411 CFR 98 Subpart A Tabh· A· I. 
3 Destruction efficiency per manufacturer. 

·• lluurly inlet tn RTO has~d un dchydratnt· waste cas stream f•·om ProM ax nutput data. 
5 Controlled flTO Maximum Potential Hourly F.mbsiun Rate (lhjhr) ~Inlet to RTO (lb/hr) x ( 1 · ORF.) 

(tpy) 

0.11 
0.11 
.. 
.. 
.. 
.. 

Example Com rolled Methane Hourly Em ission Hale (lb/hr) = 03.13 II> I ( I · O.')'J) I = 0.0:1 lh 
hr lu· 

'' Annual Emission Ralc (lpy) = Controlled llnurly R:olc (lb/h r} x II ours nfOperaliun (hr/yr) x (ltnn /2,000 lli) 

Example Controlled CO 1 Annual Emis.<ion Rate (lpy} = UJJ21h I ll,7611 hr I 
hr yr 

lton 

2.000 lb 

'Ouring combustion, hydroc-rbons in thr acid g3~ waste stream are oxidized 10 form C02 and water vapnr. 

Convcrtctl to CO , •· 7 

(lb/hr) (tpy) 
.. .. 

:uo 13.58 
l l.l$ 19.26 
26.22 114.85 
31.51 t:IH.UII 
IH7.5U 821 .23 

' 

Total GII G Emissions • 
(lh/hr) (tpy} 

259.60 1,137.03 

0.03 0.14 

I 1.S1E·03 0.02 

21\1.1>1> 1,146.07 

0.11 tpy 

Per 40 CFR Part98.23l(z)(2)(iii) (Subpart W), for combustion units that combust process vent gas, cquatlc n W·39A and W·39U ~reused to ~stimal~ the Gil(; emissions from additional carhon compound' in the waste ~;t.<. 

Hourly Emission Rate fur Compounds C:unvcrt~d to CU 2 (lh/hr) = Inlet to RTU (lb/hr) x OR F.(%) x Carbon ( nunl (#) 

lixam ple Cunv~rt~d Methane lluurly Emission R~te (lh/hr) ~ 3.13lb 99 % 1 " 3.10 II> 
lu· 

A Total C02 is the sum of controlled CO 2 crni~s.inns plus lhc CO 2 emission~ fr()n'l the oxidatio n of other CJrhun 1cum~)OUilds in the combu~tiun st ream. 

• Tnt.'! I CH 4 is sum of com rolled CH 4 emissions. 
10 l'cr 40 CFR Part 9ll.233(z)(2)(vi) (Subpart W), for cumhustion units that combust prot-ess vent gas, Nluotiun W-40 is used to estimate the GIIG cmis.<ions. 

h r 

llourly F.mi.<.<ion Rate rur N 20 (lh/hr) =Waste Gas l'fmvrate (MMstfjday) x (day 1 Z4 hr) x (10 • sd /I MMscf) x Subpart W Proce.<.< c;,,_, llfiV (MMiltujscl) x Emi.« ion Fat'lor (kg/MMIItu) x (2.2016lbfkGI 

F.xample llourly Emi.<.<ion Rotc fur N 20 (lb/hr) = 0.10 MMscf I day 106 scf 1.235E·03 MMBtu 1.00£·04 k~ 2.2046lb - 4.541i,031b 
day 24 hrs I MMscf kg hr 

11 C01e emissions bas(~d nn GWPs for each gn·cnhnusc gas pullu lant 

C02e Hourly F.mission Rate (lh/hr) = CO 1 Emissionll.1t" (lh/hr) x CU 1 GWI' + C:H .1 F.missionllatc (lh/h•·) • Cll 4 GWP • N~O Em issicui !late (lu/h r) x N ,o GWP 

F.xampl~ CO 2t• llo urly Emissio n Hate (lb/hr) • 259.60 lb I I + 0.0:! lb I 21 

hr 1 lu· 

T~.wga (;as Prnccssinn I.I.C 
l,.onghnrn Gas Planl l'age 2 of3 

4$4E·031h 

hr 

3 1() J 
l 

Zf•I.Mih 

hr 

Trinity Consultants 



RTO (EPNs 5, S·MSS) 

RTO Erniss.inns · c;rcenhouse Gases Startup 1 

l.iull!!...!lil 
Stal'lup l{urnct· Sizt• = 
Starr up Event Our:~tiun = 
Stanup Even• Frequency= 

3 MM lJtu/hr 

2 lu'/l'V-.:rH 

1 CVl'11lS/}'f 

Natur-al Gas F.xternal Combustion Greenhouse Cas Erni.ssion Factors 

UniL" 
1 co, Cll , 

kg/MMAIU 53.02 1.0"·03 

GWP J 1 2) 

lhfMMiltu '' l l n .H9 2.20"·03 

N20 

I.OF.-01 

3 10 

2.201,·01 

1 There will he GIIC c111is-sions associated with using a gas· fired hurner sySll'lll tff hring the unit up w combustion lcmpcrature during ~l~UlUfl. 
The S'tartup hurnc r will combust pipeline quality sweet natural gas 

After the system has reached templ"r..ttun:. thc hurncr will be shut off 3nd the ~ystcm will function using th~ energy ronll'nl uf th•-· '"'':t~tc stream alone to support combus tion. 
1 Emis.<inn ractors obtained rrom 10 CFR 98 Subpart C Tables C·1 and C·Z rnr na rural gas. 
3 Global warming putcntials (CWP) obtained fro m 40 CFR 98 Subpart A Table A· l. 
1 Emission factors cunvcrtcd from kg/ MMEltu lO lb/MMRtu using the fu llowlng cnnvcrsion: J 

Go·ccnhnuse C.a.s F.missiun Facror (lh/MMiltu) = Grco:nhouse C.as F.m issiu n Farwr (kgfMMRtu) x 2.2041\ ( lh/~g) 

Example co 1 e mission Factor (lb/MMBIII) - . 53.02 kg I 2.2016 lh : I 116.1J'J lb 

MMiltu kg I MMIJtu 

Compound RTO t:miss'ions '· z.J 
(lbf hr) (tpy) 

col :150.67 1.40 

Cit, n.l\llF.-03 2.64E·OS 
N,o 6 .60E·04 2.61F.·06 

C02c 351.01 1.40 

1 Maximum Potcntia lllourly Emission Rat<• (lb/hr) ~ Startup llurnerSi"c ( MM IIrufhr) x Emission F"ctur (lh/MMI!tu) 

ExamplcC01 1to ul'iy F.mission Ratc(lh/hr) = 3 ~1Miltu I 1Ho.81J lb 

hr MMBtu 

350.67 1h 

hr 

2 C02o omis.•ions based on CWPs ror each grecnhnusc gas pollutant. 

r.o,o Hourly Emi ssion !late (lb/br) = CO 1 Emi<s lon Rate (lbfhr) x CO, GWI' • Cll 1 Emission Rare (lhfhr) x Cit ., GWP + N20 Emis.<ion Rate (lb/hr) x N 20 CWP 

G.60E·03 1b 21 6 .6 0E·04 1h Example CO ,c ltoul'ly Emission Rate [lb/hr) = 350 67 lb 

1 

• 

h r I ho I h r 

:o Maxumun f'otcntoal Annual Ennsswn Rate (tpy) = lto ltl ly F.missoun R.llc (lb/hr) x Slartup Evcmllurarlon (hv cvent) x Star~ u p Evcmt Frequency (cvcn ts/yr) x ( 1 Lun/2.000 I b) 

lixamlliC col Annual cmissonn ""'" (tpy) = 350.1\71h I 21to I 1 events I 1 to n • 1.10 tnn 

Tar~a Cas PruccssinH LI.C 
l.onghurn Gas PlanL 

hr cvcnl yr 2.000 lh yr 

Pag<! 3 nfJ 

3 '1 0 J 3 51.01 11> 

h o· 

T r inity C:onsul t;~nts 



/\mine Still Vent (EPN 15} 

/\mine Sti ll Vent Emissions During Scheduled RTO Downtimd 

I n.Jl~J.1..llitla 

Maximum amine acid gas nowratc 2 = 

Scheduled HTO downtime duration = 

Scheduled HTO downtime frequency= 

Hours of Opera tion = 

Compound Composition 2 

(mol %) 
Propane 0.07101130 
i·Hutanc 0.00703255 
n-Butanc 0.02852200 
i-Pentane 0.00374544 
n-Pentanc 0.00573108 
Other Hexanes 0.00340137 
n-Hcxane 0.00204024 
Cydohexane 0.00419270 
iC7 0.00053762 
nC7 0.000 14163 
iC8 0.00009984 
nC8 0.00006844 
lsononane 0.00002952 
Oecane 0.00001733 
Undecane 0.00008222 
Benzene 0.04525290 
Toluene 0.06219930 
Ethyl benzene 0.00237375 
p-Xylenc 0.01636040 
MD F. A 0.00000008 
Pipern ine 0.00000003 
Hydrogen Sulfide 0.00700000 

voc 5 0.25 

HAP 6 
0.13 

5.07 MMscfd (wet) 

38 hrfevent 

4 eventslyr 

152 hrslyr 

Uncont ro lled Amine Emissionsz. J14 

(lbl hr) (tpy) I 
18.41 1.40 

I 2.40 0.18 
9.75 0.74 
1.59 0.12 
2.43 0.18 
1.72 0.13 
1.03 7.86E-02 
2.07 0.16 
032 2.41 F.-02 
0.08 6.341::-03 
0.07 S.lOE-03 
0.05 3.92E-03 
0.02 1.69E-03 
0.01 l.lOE-03 
O.OR 5.74F.-03 
20.79 1.58 
33.70 2.56 
1.48 0.11 

10.21 0.78 
5.82F.·05 4.42E·06 
1.55F.·OS 1.181::·06 

1.33 0.10 

106.23 3.04 I 

67.22 5.11 

1 During scheduled RTO downtime, the amine acid gas stream will he vented to the atmosphere. 

z Maximum amine acid gas nowratc, composition data, and uncontrolled hourly emisf ion rates based on amine acid g<~s stream from ProM ax output data. 

H2S content estimated as 70 ppmv or 0.007 mol o/o maximum. 
3 llourly H2S Inlet to RTO (lblhr) = lizS MW (lbllb-mol) x H2S Composition (mol%) x Waste Gas Flowrate (MMscflday) x (10 scf I I MMscf) x (1 day I 24 hr) x (lib-mol I 379.5 scf) 

H2S Emissions {lblhr) = 34.081b 0.007% 5.07 MMscf 101
' scf lib-mol = J,331b 

lb-mol day 1 MMscf :179.5 scf hr 
4 Maximum Potential Annual Rate (tpy) =Hourly Rate (lblhr) x RTO Downtime Duration (hrlcvcnt) x RTO Downtime Frequency (eventslyr) x (I ton I 2,000 lb) 

Example Propane Annual Emission Rate (tpy) = 18.41 lb 38 hr 1 ton 

5 Total VOC taken as the sum of NMNEHC. 
6 Total I lAP taken as the sum of a ll hazardous ;1ir pollutants. 

Targa Gas Processing I.LC 
Longhorn Gas Plant 

hr event 2,000 lb 

Page 1 of'2 

1.40 ton 

yr 

Trinity Consultants 



Amine Still Vent (EPN 15) 

Amine Still Vent Emissions During Scheduled RTO Downtime- Greenhouse GaseS 

Input Daw 

Scheduled HTO downtime duration = 

Scheduled HTO downtime frequency = 

I lours of Operation = 

GlobalW . I z p 

I_ 
R 

I 
COz CH4 

I 21 l N20 

310 

Compound Am ine Still Vent Emissions 
(lbjhr) 3 '

4 (tpy) 5 

C02 37,579.00 2,856.00 

Cll.1 ::!0.67 2.33 

NzO -- --

C02e 38,223.16 2,904.96 

:w hr/evcrH 

1 cventsjyr 

152 hrsjyr 

1 During scheduled RTO downtime, the amine acid gas stream will be vented to the a ~rnosphere. 
2 Global warming potentials (GWP) obtained from 40 CFR 98 Subpart A Table /1 -1. I 
3 Maximum Potential Hourly Emission Rate (lbfhr) taken from ProM ax output da ta. 
4 

C02e emissions based on GWPs for each greenhouse gas pollutant. 

C02e Hourly Emission Rate (lb/hr) = Cq Emiss ion Rate {lb/hr) x COl GWP + CH4 Emission Rate ( lbfhr) x CH1 GWP + NzO Emiss ion Rate ( lbjhr) x NlO GWP 

Example COze Hourly Emission Rate ( lb/hr) = 37,579.00 lb 1 1 , + 30.671b 21 3f:l,223.161b 

hr hr hr 

5 Maximum Potential Annual Emission Rate (tpy) = Hourly Emiss ion Rate (lb/hr) x Downtime Event Duration (hrjevcnt) x Downtime Event Frequency (events/yr) x (lton 12,000 lb) 

Example C0·1 Annual Emission Rate (tpy) = 37,579.00 lb 38 hr 4 events I ton 

Targa Gas Processing LLC 
Longhorn Gas Plant 

hr event yr 2,000 lb 

Page 2 of2 

= 2,056.00 ton 

yr 

Trinity Consuii<Jnts 



Flare {EPNs 6, 6 -MSS) 

flare Emissions- Pilot Gas- Greenhouse Gases 

lnnut Data 
Gas Stream I lent Value = 1,000 n tujscf 

Number of Pilots= :l 
Avera~:e Flow rate = 175 scf/hr-pi lot 
Sweep Gas " 375 scf/hr 
Maximum Flowrate = o.n:n scfm/pilot 

Jlourly Flowratc 1 = 525 scf/hr 
Hours of Operation = H,760 hrsjyr 

Annual Flow rate 2 = 4.599 MMscfjyr 
3 Gas Stream Hea l Input = 0.53 MMBtufhr 

Gas Stream II eat Input 
4 

= 4,599 MMBtu/yr 

Na[Ural Gas External Combustion Greenhouse Gas Emission Factor~ 

Units 6 C02 CH4 N20 

k!(/MMBtu 5:w2 J.OOE-03 l.OOE-04-

GWP 7 1 21 310 

lb/MMBtu 8 116.!!9 2.20E-O~ 2.201:>04 
- -------- --~ --

Jlourly Flow rate (scf/ hr) = Average Flow rate (scf/hr-pilot) x Number of Pilots 

llourly Flowratc (sc:f/ hr) = 175.0 scf I 3 
hr-pi lot 

2 Ann ua l Flowratc (MMscf/yr) =I Jourly £'low rate (scf/hr) x Annual Operation (hr/y r) x ( I MMscf / 1 ('lscf) 

Annua l Flowratc (MMscf/yr) = 525 scf I 8,760 hr I ~ MMsd 
hr yr 101

' scf 

525 scf 
hr 

4.5Y9 MMscf 

yr 

., Hourly Gas Stream II eat Input (MMBtu/hr) = llourly Flowratc (scfjhr) x Gas Stream II eat Value (Btu/set) x ( 1 MMscf / l'osct) 

Example Hourly Gas Stream Heat Input (MMBtu/hr) = 525 scf I 1,000 lltu I 1 MMBru 
hr I scf 10• 1ltu 

4 Annua l Gas Stream Heat Input (MMiltu/yr) =Hourly Gas Stream lleat Input (MMBrufhr) Hours of Operation (hrs/yr) 

Example Annual Gas Streamlleat Input (MMBtu/yr) = 0.53 MMBtu ,760 hrs . = 4.599 MMRtu 

hr yr yr 

0.53 MMBtu 

hr 

!> Per 40 CFR Part 98.233(z)[ 1) (Suhr<~rt W), if the fuel comhustcd in the stationary or rortahle equipment is listed in Table C- 1 of Subpart C:. then emissions are calculated per Subpart C. 

(• Emission factors obtained from 40 CFR ')8 Subpart C Tables C-1 a nd C-2 for natural gas. 
7 Global warming potentials (GWPJ obt:uned from 40 CFR 'JB Subpart A Table i\-1. 
8 Emission factors converted from kg/ MM!ltu to lb/MMBru using the following corwersinnl 

Greenhouse Gas Emiss ion Factor (lb/MMBtu) = Greenhouse Gas Emission Factor (k~:/MMrtu) x 2.2046 (lb/k~:) 

ExampiP. C02 Emission Factor(lh/MM iltu) = 53.02 kg 2.20461b = 11 6.1l9 lh 

TarJla Gas ProcP.ssing I.I.C 
Longhorn Gas Plant 

MMBtu kg MMBtu 

Page 1 of8 Trinity Consulw nts 



Flar e (EPNs 6, 6-MSS) 

Flare Emissions - Pilot Gas- Greenhouse Ga ses 

Compound Flare Emiss io ns 1' 
1

'
1 

(lb/ hr) (tpy) 

C02 6U7 268.79 

Cll4 1.16E-03 5.06E-03 
N10 1.16E-04 5.06E-04 

C02e 61.43 26'.1.05 

1 Maximum Potemialllourly Emi~sion Rate {lb/hr) :: Pilot Size (M~1Btufh r) x Emission Factor (lh/MMHtu) 

Example col Hourly Emission RMe (lhfhr) = 0.53 MMI:ltu I 116.89 lb 

hr MMI:ltu I hr 

2 Maxun um Potentia l Annual Emission Rate (tpy} = Hourly Emission Rate (lhf hr) x Ho urs o~ Operation (h r/yr} x (I ton f 2,000 I h) 

61.371h 

Example C02 Ann ual Emis~ion Rate (tpy) = 61.37 1b I 11,760 hr I 1 ton :: 2n!l.79 ton 

h r yr ~.ooo lh yr 

:l C02e emissions based on GW Ps for e:~ch greenhouse gas poll utant. 

C02e Hourly Emission Rate (lb/hr) =COt Emission Ra te (lb/ hr) x COl GWP + Cll4 Emission Rate (lhjh r) x Cll1 GWP + N20 Emisshon Rate (lbfhr) x N20 GWP 

Example C02e llou rly Emiss ion Rate (lb/h r) " 61.37 lh • 

Targa Gas Processing LLC 
Longhorn Gas Plant 

h r 

+ l.l lil;-03 1h Zl + 

hr 

Page 2 ofll 

J.l liE-O,IIIll J 10 

hr 

n1.4:l lh 

hr 

Trinity Consultants 



Flare (EPNs 6, 6-MSS) 

Flare Emissions- Res idue Compressm· Blowdowns - Greenhouse GaseS 

lnnlli:..D~ ~~ 

Number offAlmprcssors = 3 
Annual Number ofEvcnL~ per Compressor= 
Total Numher of EvcnL~ = 

3 evcnts/compressor-yr 

Estimated Event Duration ': 
Event Fiowrnte = 

Annual Evl'nt I lours= 
c;as Stream II eat Value = 
Hourly Flowratc J = 

Annual Flow rate 4 = 

Hourly Gas Stream Heat In put '• = 

Annual Gas Stream Heat lnput1
' = 

y 

I 
2,000 

y 
1,000 
6.000 
0.()18 

6.00 

54.00 

events/year 

hr/even t 
scf/event 

hrs jyr 
fltujscf 
scf/hr 

MMscf/yr 

MMiltu/hr 

MMBtufyr 

Natural Cas External Combust ion Greenhous e Gas Emission Factorl 

Units 8 co, CH4 NzO 

kg/MMlltu 53.02 l.OOE-0:{ 1.001;-()4 

cwr" 1 21 :no 
lbfMMBtu 10 I 16.89 2.20E-0] 2.20E-04 

-

1 Slowdowns from the electric driven compressors arc routed to the tlan:. 
-

2 For even ts lasting less than 1 hour. it is assumed th;lt no more than 1 event occurs per ho t". 
3 The maximum hourly tlow•·atc occurs during a plant shu down when all compressors arc ~hutdown at the same lime. 

Hourly Flowrate (scf/ hr) = Event Flow rate (scfjevent) I Event Duration (hrsfevent) • N1lmher of Compressors 
Hourly Flowrate (scf/hr) = 2,000 scf event 3 com rcssors 

event I hr 

• Annual Flowrate (MMscf/yr) = Event Flowrate (scfjevent) xTollll NumherofEvenl (eve tsfyr) x (1 MMscf /1Pscf) 
I MMscf 

6.000 scf 
hr 

0.018 MMsd Annual Flow rate (MMscf/yr) = 2,000 scf I 9 events 

event 1 yr 1 106 scf yr 
~· ilourly Gas Stream Ileal Inpu t (MMlltufhr):: Hourly Flowrate (sdfhr) x Gas Stream lleat Value (Btu/sci) x ( 1 MMscf /l'Oscf) 

llourly Gas Streamlleat Input (MMBtu/hr) = _ 6000 scf i.ooo Btu I MMHtu 6.00 MMfltu 

hr scf 1 o'· fltu hr 
6 Annual Gas Stream Ileal Input (MMBtufyr) = Annual Flowrate (MMscfjyr) x Gas Stream I fea t Value (l:ltu/scf) 

Annual lias Stream Ileal Input (MMBtu/yr) = 0.018 MMsct i.ooo Btu = 54.00 MMBtu II 
~ ~ ~ l 

7 Per 40 Crl{ Part <J8.233(z)(1) (Subpart W), if the fuel comhustcd in the stationary or portable equipment is listed in Table C- 1 of Subpart <:, then emissions arc calculated per Suhpart C. 

" Emission factors obtained from 40 CFR 98 Subpart C Tables C-1 and C-2 for natur:~l gas. 
9 Global warming potentials (GWP) ohta ined from 40 CFR 98 Suhpart A Table A-1. 
10 

Emission factors converted from kg/MMBtu tO lb/ MMHtuusing the following conversion: 
Greenhouse Gas Emission F:tctnr (lh/MMBtu) = Greenhouse Gas Emission Factor (kg/MM I:ltu) x 2.204o Ph/kg) 

Example C02 Emission Factor (lb/MMBtu) = 53.02 kg 2.2046lh = llo.119lh 

Targ3 Gas Processing LLC 
Longhorn Gas l'lant 

MMBtu kg MMBtu 

Page 3 of8 Trinity Consultants 



Flare (EPNs 6, 6-MSS) 

Fla re Emissions- Residue Compressor Blnwdowns- Greenhouse Gasd 

Compound Flare Emiss ions 1
'
2

'
3 

I 

(lb/ hr) (cpy) I 

C02 70 1.34 3. 16 

I 

Cll, 0.01 5.'.14E-OS 
N20 1.32E-03 5.'.14E-06 

C02e 702.03 3.16 

1 Maximum Pote ntJalllou rly EmJs\1011 R.nc (lh/ hr) = llourly II cat Input (M~IBtu/hr) x Em ission Factor (lh/MMiltu ) 

Example C02 llourly Emission ll<lle (lb/ hr) = 6.00 MMBtu 116.8') It> = 701.34 lb 

hr MMBtu hr 
2 Maximum Potential Annual Emiss ion Rarettpy) = Annualllcal lnput (MMBtufy r) x Emission Factor (lh/ MMBtu] x ( I ton I 2.000 lb) 

Example C02 Annual Emission Rate (tpy) = 54.00 MMr!tu 116.B'.I Ib 1 ton = :i.l6ton 

yr MMBtu 2.ooo lh yr 

., C02e emissions based on GWPs for each greenhouse gas pollutanr. 
C02e llourly Emission Rate (lb/hr) = COt Emiss ion Rate (lb/hr) x COz GWP ~ Cll,, Emission Rate (lh/hr) x CH., GWP + N20 Emission Rate (lh/hr) x NzO CiWP 

Example CC)ze Hourly Emission Rnte (lhfhr) = 70 1.341b I 1 + 1.32E-02 lh I 21 ~ l.32E-O:l lhl 310 

hr hr hr 

Targa Gas Processing LLC 
Longhorn Gas Plant Page 4 o(B 

702.0:l lh 

hr 

Trinity Consultants 



Flare (F.PNs 6 , 6 -MSS) 

Flare Emissions- Refrigerant Compressor Slowdowns- Greenhouse GaseS 

lnnu l Ua t~ 

Number of Compressors = 
Annual Numhcr of Events per ComprPssor = 
Tota l Number of Events = 

3 
3 
<) 

eventsfcompressor-yr 
event~fyear 

Estimated Event Duration 2= 
Event Flowrare = 

Annual Event !l ours~ 
Gas Stream I I ca t Valul' = 
lfnudy Flow•·atc -• = 

Annua l Flowrate ·• = 

llourly Gas Stream I lea r Input~= 
Annual r.as Stream Ileal Input (' = 

2,000 

<) 

1~00 

~00 

0~18 

~00 

5~00 

hr/ cv('nt 
scf/ event 

hrsfyr 
lltuf~cf 

scl/hr 

MMscf/yr 

MMIJtu/hr 

MMBtufyr 

~ . . - - ··- -·-------- ---------·-·· ~- ---------- --- --·-···--·-··. - -----
Units" C02 CH• N,O 

kg/MMf'ltu 6 1AI\ 3.00E-03 6.00E·04 

cwr'' 1 21 310 
lb/MM11tu 111 135.49 6.60E·03 U2F.-O:~ 

1 Blowdowns from the electric driven compressors are routed to the n .. re. 

---

2 For events lasting less than 1 hour. It is assumed that no more than I event occurs per IIOltr. 

:• The maximum hourly nowrate occurs during a plant shudown when all compressors arc ~hutdown at the same t ime. 
Hourly Flowrnre (scf/hr) =Event Flowrare (scf/event) I Evem Duration (hrsfevent) • N•vnher of Compressors 

Hourly Flowra te (sd/hr) = 2,000 scf event 3 cdm1rcssors = 
event 1 hr 

4 Annual Flow rate (MMscf/yr) =Event Flow rate (scffevent) x Tor,1l Numher of Event (evenb;fyr) x (1 MMscf flbscf) 
Annual Flow rate (MMscf/ yr) = 2,000 scf I 9 events I I MMscf 

6.000 scf 
hr 

0.0 18 MMscf 

event I yr I 1 o• scf yr 

~ lfnurly Gas Streamlleat Input (MMBtufhr) = llourly Flow rate (scf/ hr) x r.as Stream Heat Value ( Btuf~cf) x (1 MMscf /i'osct) 

Hourly r.as Stream He<~t Inpu t ( MM11tu/h r) = 6000 sd I 1
1
.000 Btu I l MMI1 tu 

hr 'I({Btu 
1
' Annual Gas Strc<Jml-leat Inpu t (MMBtu/yr) = Annual Flowrate (MMscffyr) x (;as Stream Ileal Value (Btufscf) 

Annual Gas Stream lleat Input (MMBrufyr) = CUJIH MMscf I 1.000 Btu = 54.00 MMBtu 

yr 1 scf yr 

6.00 MMBtu 

hr 

7 Per 40 C:FR Part 98.233(z)(l) (Suhpart W), if the fuel comhustcd in the stationary or portable equipme nt is listed in Table C-1 ofSuhpart C. then emissions arc calculated per Subpart C. 

" Emission factors obtained from 40 CFR 98 Suhpart C Tables C· l and C:-2 for propane gas. 

'' Global warming potentials (GWP) nht:~incd from 40 CFR 911 Suhpart A Table A· !. l 
10 Emission factors converred from kg/MMBtu to lhfMMBtu using the following conversion 

Greenhouse Gas Emission Factor (lb/MMf!tu) =Gree nhouse G:~s Emission factor (kg/MM ~tu) x 2.2046 (lbfkg) 

Example CO~ Emission Factor (lb/MMIJtu) = 61.46 kg Z.2046 lb = 135.49 lh 

Tdrga (ias Processing LLC 
Longhorn Gas Plilnt 

MMBtu kg MMR tu 
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Flare (EP Ns 6, f> ·MSS) 

Flare Emissions - l~ef•·igerant Compressor Slowdowns- Greenhouse Gases 

Compound Flare Emissions ' · 2
·
3 

(lb/hr) (tpy) 

C02 812.?1 3.66 

Clt 4 0 .04 1.7BE-04 
N20 7.92E-03 :t56E-05 

C02e 816.23 3.67 
-- --- -

1 Maximum Polmltlal lfuurly Emission Rate (lh/hr) = lluur ly ll e~n lnpul (MMBtujhr) x Emis~inn Factor (lb/MMBlu) 

Example C01 11ourly Emission Rate (lb/hr} = 6.00 MMBtu 135.49 1b = 812.?4· 1b 

hr MMBtu hr 
2 Maximum Potential Annual Emission Rate (tpy ) = Annuallfeatlnput (MMBtufyr} x Emission Factor (lb/MMBru} x (1 ton /2,000 lb) 

Example CO: Annual Emission Rate (tpy) = 54.00 MMBtu 135.491b 1 ton = :~.66 ton 

yr MMBtu .000 lh yr 
3 C02e emissions based on GWPs fo r each greenhouse gas pollut.'lnt. 

C02c Hourly Emiss ion Rate (lb/hr} =COl Emission Rate (lb/hr} x COl GWP + C.114 Emission lta lC (lb/hr} x Cll4 GWP + N20 Emission Rate (lb/hr} x N,O GWP 

Example COze ltourly emission Rate (lh/hr) = 812.91 lh I 1 I 3.lJ6E-02lb I 21 + 7.92E-03lbl 310 

hr I hr hr 

Targa G<lS Process ing U.C 
Longhorn c;as Plant l'<•gc 6 of8 
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f lare (EPNs 6, 6 -MSS) 

Flare Emissions - Pigging- Greenhous e Gase1 

lnpul!1llil 

Annual Number of Events= 

Estimated Event Durat ion 2= 
Event Flowrate = 

Annual Event I lours= 
Gas Stream Heat Value = 
Hourly l'lowrate J = 
Annual Flowrale 

4 = 
Hourly Gas Stream II eat Input'' = 

Annual Gas Stream II eat lnput6 = 

Pi!!l!inc 12" 
52 

360 

52 
1,000 

360 

0.019 

0.36 

111.72 

Pigging I 6" 
52 even\sjyear 

1 hrjeven t 
640 scfjevent 

52 hrsfw-
1,000 Bt~'tfc' 
640 

:~:ff/yr 0.03:l 

0.64 M~1Btujhr 

33.28 MM B~ujyr 

Natural Gas Exter na l Combustion Greenh ouse Gas Emission Factod 

Units 8 COz CH4 N20 

kg/MMBtu 53.02 1-00E-O:l LOOE-04 

GWP 9 1 2 1 310 

lb/MMBtu 10 116.89 2.20E-03 2.20E-04 

1 Slowdowns from the electric driven compressors are rou ted to the flare. 
~ For events lasting le_ss than _1 holll:· it is assumed that no more than l event occurs per bo~r. . . 
· Hourly Flow rate (sctjhr) = Event flowratc (sci/event) f Event DuratJon (hrsfevent) • Number of Compressors 

Hourly Flowrate (scf/hr) = _ 0,360 scf I event = 360 scf 
event 1 hr hr 

4 Annual Flowrate (MMscffyr) = Event Flowrat.e (sct~event)x Total Number of Event (even lsfyr) x ( I MMscf /lbscf) . _ 
Annual Flow rate (MMscljyr) = 0,360 sci 52 events j MMscf = 0.01 Y MMscf 

event yr 106 scf yr 

~. Hourly Gas Stream lleat Input (MMBtufhr) = Hourly Flowrate (scf(hr) x Gas Stream Heat b lue (Btujsd) x (1 MMscf /1Xlscf) 

Hourly Gas Stream Heat Input (MMRtufhr) = 360 scf I 1,000 Btu I 1 MMBtu O.:l6 MMfltu 

hr I scf I 1 o" Btu hr 

" Annua l Gas Stream Heat Input (MM13tujyr) =Annual Flow rate (MMscf(yr) x Gas Stream l leat Value (Btu/scf) 

Annual Gas Stream Heat Input (MMBtufyr) = 0.019 MMscf I V HJO Htu 18.72 MM13tu 

yr 1 scf yr 
7 Per 40 CFR Part 9H.2:n(z)(l) (Subpart W), if the fuel combusted in the stationary or portal>le equipment is listed in Table C-1 of Subpart C, then emissions are calculated per ii~ bpart C. 
8 Emission factors oht.,ined from 40 CI'R 98 Subpart C Tables C-1 and C-2 for natural gas. 

~ Global warming potentials (GWP) obtained from40 CFR 98 Subpart A Table A-1 . 
1" [;mission factors converted from kg/MMBtu to lh/MMBtu using the following conversion; 

Greenhouse Gas Emission Factor (lb/MMBtu) = (;reenhouse Gas Emission Factor (kgjMM~tu) x 2.2046 (lb/kg) 

Example en~. Emission Factor (lb/MMBlu):; - 53.02 kg I 2.2046 lb I = 11 6.89 lb 

MMHtu kg MMBtu 

Targa (ias Processing LLC 
Longhorn (;as Plant Page 7 ofn Trinity Consultants 



Fla re (EPNs 6 , 6 ·MSS) 

Fla r e Emiss io ns· Pigging· Gr eenho use Gase~ 

Compound Fla r e Emiss ions a.z.:• 
(lb/ h•·J (tpy) 

C02 J J/).1!9 3.0-1 

Cll4 2.:-!0E-03 s .nE·OS 
N20 2.20E-04 S.72E-06 

COle 117.00 3.04 

1 Maximum Potential llourly Emissio n Rate (lbfh r) = (Ho urly II eat Inpu t fo r the 1 2" Pipe+ l jourly llcat In put for th e I 6" Pipc) (MMBt ufhr) x Emissio n Factor (lh/MM Btu) 

Example co~ l lourly Emission Rate (lhfhr) = l 0.36 MMII tu/ hr + 0.64 MMBtu/hr ) I '1 16.1:19 lb = l lli.R9 lh 

MMllt u h r 
2 Maximum Po tentia l Annual Emission Rate (tpy) = (Annua l Heat Input for t he 12" Pipe+ Annuallleat In put fo r the I (>" Pi pe)( MIMBt ufyr ) x Emission Factor (lh/ MM ~tu) x ( l ton f 2,000 I h) 

Example C02 Annual Emissio n Rate (tpy) = ( 1 1!.72 MM!ltu/yr + 33.2RMMBtufyr ) ~ 16.1!9 lh I to n = 3.04 to n 

MM!llu 2,000 lh y r 
3 C02e emissions hased on GWPs fo r each greenhouse gas pollutant. f 

COze l lourly Emissio n Rate (lh/hr) =COl Emission Rate (lbfhr) x COl GWP + CH4 Emissio n ate (lh / hr) x Cl l. GWP • N20 Emission Ra!e (l hfh r) x N20 GWP 

Example CO~e llo urly Emission Rate (lhfhr) " _ I 1 li.fl9 lh I 1 + 2.20E· 03 lb I 21 • 2.20E-04 lh 

Targa Gas Proces sing L.I.C 
Lo nghorn Gas Pla m 

hr hr hr 

Page 1:1 of !:I 
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TEXAS CO MMISSION ON ENVIRONMENTAL QUALITY 

fii!iilil 
TCEQ 

Ta ble l(a) Emission Point Summary 

o.nc February 2012 l'crout No.: TBD 

An·.1 N.1111e: Targa Gas Processing LLC - Longhorn Gas Plant 

Review of applications and issuance ol permits will he expedited by supplying all necessary information requested on this 'f'able. 

AIR CONTAt-IINANT DATA 

I. Emission Point 

EI'N FIN I 
2. Component or i\ i1· Cunt.1m tt1ant Nanw 

(A) (U) 
NAME (C) 

! 

I 
C02 

TEG-1 Glycol Reboiler 
CH1 

1 1 

I 
N20 

COze 

C02 

2 2 TEG Oehydrator During RTO Dr wntime Cll1 

C02e 

3 3 HTR·l Hegen Heater I 

4 4 HTR-2 Hot Oil Heater 

5 2, 15 RT0-1 Regen Therma l Oxidize~ 

6 6 Flarc-1 1-'lare (Pi lot) 

TCEQ • 10153 (Revised 04/ 0R) Table l(a) 
This form Is for usc by sources subject to air quality Jlc rmit requirements and 
may be revised pcriodic>~lly. (AI'UG 5178 vS) 

I 

I 

C02 

Cll 4 

N20 

C02e 

C02 

Cll1 

N20 

C02e 

COz 

CH4 

N20 

C02e 

C02 

CH1 

N20 

C02c 

fl<'f(Uiated f.ullty N11 TBD 

Customer Refet'!'ll!'!' Nn. TBD 

3. Air Cont.unin.lllt Emtssion R.1tc• 

l'uunds per hout· Tf'Y 
(A) (U) 

233.78 1,023.96 

<0.01 0.02 

<0.01 <0.01 

234.00 11,024.92 

0.02 <0.01 

3.13 0.24 

65.81 5.00 

1.44').44 6,34H.S5 

0.0] 0.1 ~ 

<O.Cll ().()1 

1,450.91 6,354.99 

11.455.22 ~0.173.86 

0.22 0.94 

0.02 0.09 

11.466.44 50,223.01 

38,296.53 167,738.79 

0.34 1.48 

0.09 0.41 

38,332.64 l 67,896.94 

61.37 268.79 

<0.01 <0.0 1 

<0.01 <0.01 

61.43 269.05 

Page 1 of2 



TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 

Table l (a} Emission Point Summary 

Date: Febr uary 2012 Permit No TBD 

Area Name: Ta r ga Gas Processing LtC - Longhorn Gas Plant 

Review of applications and ISSuance of permits will be expedited by supplying all necessary information rcquesrNI on th" Table. 

i - - - - - - - - - - --- -

AIR CONTAMINANT DATA 

1 Emoss1on Poont 

EPN FIN 2 Coonpun~lll or A1r Ct111lam11oant Name 

(A) ( 11) 
NAME (C) 

I 

IS 15 Amine Slill Vent During RTO Opwntime 

FUG-1 FUG-1 Plant-wide Fugitive Componerj ts 

5-MSS 5-MSS RT0-1 Startup I 

6-MSS 6-MSS Flare-1 Flare MSS 

7-MSS 7-MSS I'R-1 16" Reciever 

8-MSS 8-MSS PR-2 12" Reciever 

FUG-MSS I FUG-MSS Plant-wide MSS Fugitives I 
I 

1 FUG-MSS does not include pigging since those activities have s eparate EPNs. 

TCEQ • 10153 (Revised 04/0AJ Table 1 (a) 

This form is fnr use hy sources subject to air qunlity permit requirements and 
may be revised periodically. (APOC. 5178 vS) 

COz 
CH1 

COle 

C02 

Cll1 

C02e 

COz 

CH1 

N20 

C02c 
COz 
CH1 

N20 

C02e 

COz 

CH4 

C02e 

C02 

Cll1 

C02c 
COz 
Cli., 

C02c 

Regulated Entny No. TBD 

Customer Reference No. TBD 

3. Air Cont.1monant Emhs1nn R.ltt· 

Pounds per hour lr TPY 
{A) (U) 

37,579.00 !2.856.00 

30.67 2.33 

3H,223.16 2,904.96 

0.34 1.49 

4.29 18.78 

90.38 395.86 

350.67 1.40 

<0.01 <0.01 

<0.01 <0.01 

351.01 1.40 

1631.17 9.HS 

0.06 <0.01 

<0.01 <0.0 1 

1635.26 9.87 

0.46 0.01 

3.32 0.09 

70.1 7 1.82 

0.46 0.01 

3.32 0.09 

70.17 1.82 

0.73 <0.01 

5.21 0.06 

110.17 1.32 

--
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ATTACHMENT 3 

Revised Amine Treater PROMAX Run Appendix A 



Simulation lrlitiated on 7131201 2 7:49:59 PM 

Client Name: 3.9 C02 55 wtPC 70F 
Location: 
Flowsheet: Amine Treatin 

-Q-7- -; . 

T-4810 

+ . 
Q-2 

=-
FAXR-100 

Ha!.h Gas-. 

LOJ19hom 200MMSCFD ValenJs mjm extended trials . .pmx 

Amine Treating 
Plant Schematic 

I 
1r 

,-
13 

J 
-Inlet 

~.~ ·--------~ 
XCHIS-100 VLVE-100 

1~ Condensate-~ 

Sour C02 0.039 
Sweet C02 1.8402e-005 , 
Lean Loading 0.020971 
Rich Loading 0.40508 

• User Specified Values 
? Extrapolated or Approximate Values 

PUM ·101 
• - Q-5· 

ProMax 3.2.11188.0 
CopYr;ght Cl 2002-2011 BRE Group, ltd. 

Page 1 of 1 

Job: 

RTO BaSlsa-

-Oo~ 

Gas II>~ 

VSSL-102vLVE-101'oRTO 

PIPE-1l · -Q-8----T 

AIRTO 

L 

- - 14 

Uceosed to Targa Resources. Inc. and Affiliates 



MaxVOC Case Max GHG Case 

Process Streams AtRTO AtRTO 
Mole Fraction % % 

Nitrogen 0.000128768 0.000066175 
Carbon Dioxide 93.3318 93.7470 
Methane 0.370683 0.209925 
Ethane 0.2572580 0.1287750 
Propane 0.0710113 0.0372330 
i-Butane 0.00703255 0.00342981 
n-Butane 0.02852200 0.01379260 
i -Pemane- - -- 0 003745440 - 0.001-223Q-2{) 
n-Pentane 0.005731080 0.002004060 
i-C6 3.40137E-03 1.31310E-03 
n-Hexane 2.04024E-03 7.93918E-04 
Cyclohexane 4.19270E-03 1.93898E-03 
i-C7 0.00054 0.00019 
n-C7 0.0001416 0.0000500 
iC8 0.000099838 0.000040586 
iC7 1.21448E-05 5.21 089E-06 
n-Octane 6.84388E-05 3.10308E-05 
lsononane 0.00002952 0.00001317 
Decane 1 . 73298E -05 7.66678E-06 
Undecane 8.22242E-05 3.91300E-05 
Benzene 0.045252900 0.023839400 
Toluene 0 .06219930 0.03153880 
Ethylbenzene 2.37375E-03 9.68758E-04 
m-Xylene 1.63604E-02 6 .19733E-03 
MDEA 8.2991 1 E-08 5.59177E-08 
Piperazine 3.06880E-08 1.14022E-08 
Water 5. 78727E +00 5.78955E+OO 
Molar Flow lbmollh lbmollh 

Nitrogen 0.00075721 0.00060275 
Carbon Dioxide 548.834 853.884 
Methane 2.17979 1.91208 
Ethane 1.512800 1.172930 
Propane ---- 0.417579 0.339133 
i-Butane 0.04135460 0.03124010 
n-Butane 0.1677230 0.1256280 
i-Pentane 0.02202490 0.01113970 
n-Pentane 0.03370130 0.01825380 
i-C6 0.020001600 0.011960200 
n-Hexane 1.19975E-02 7.23131E-03 
Cyclohexane 2.46550E-02 1. 7661 OE-02 
i-C7 0.0032 0.0017 
n-C7 0.0008328 0.0004550 
iC8 0.00058709 0.00036967 
iC7 0.000071 41 7 0.000047463 
n-Octane 4.02452E-04 2.82641E-04 
lsononane 0.0001736 0.0001199 
Decane 1.01907E-04 6.98320E-05 
Undecane 4.83516E-04 3.56412E-04 
Benzene 0.26610800 0.21713800 
Toluene 0.36576000 0.28726800 
Ethylbenzene 1.39587E-02 8.82383E-03 
m-Xylene 9.62067E-02 5.64477E·02 
MDEA 4.88026E-07 5.09320E-07 
Piperazine 1.80460E-07 1.03856E-07 
Water 3.40318E+01 5.27335E+01 
Mass Fraction % % 
Nitrogen 

I 0.000085006 0.000043659 
Carbon Dioxide 96.7948 97.1660 



Methane 0.1401360 0.0793134 
Ethane 0.1822910 0.0911929 
Propane 0.0737902 0.0386664 
i-Butane 0 .00963232 0.00469486 
n-Butane 0.03906600 0.01887980 
i-Pentane 0.006368070 0.002078130 
n-Pentane 0.009744090 0.003405260 
I-C6 0.006907370 0.002664960 
n-Hexane 4.14323E-03 1.61127E-03 
Cyclohexane 8.31520E-03 3.84314E-03 

~CL - 0.00127 - 0.00044 
n-C7 0.0003344 0.0001179 
iC8 0.000268748 0.000109184 
iC7 3.26918E-05 1.40184E-05 
n-Oclane 2.06849E-04 9.37300E-05 
lsononane 0 .0000892 0.0000398 
Decane 5.81056E-05 2.56905E-05 
Undecane 3.02871 E-04 1.44046E-04 
Benzene 0.083298900 0.043855300 
Toluene 0 .13505200 0.06843800 
Ethylbenzene 5.93871E-03 2.42218E-03 
m-Xylene 4.09309E-02 1.54952E-02 
MDEA 2.33048E-07 1.56927E-07 
Piperazine 6 .22914E-08 2.31303E-08 
Water 2.45692E+OO 2.45638E+OO 
Mass Flow lb/h lb/h 

Nitrogen 0 .0212121 0.0168850 
Carbon Dioxide 24153.9 37579 0 
Methane 34.9692 30.6745 
Ethane . 45.4883 35.2689 
Propane 18.41340 14.95430 
i-Butane 2.403620 1.815740 
n-Butane 9.74841 7.30178 
i-Pentane 1.589070 0.803719 
n-Pentane 2.431510 1.316990 
i-C6 -- -- 1.7236509 - 1.03067-00 
n-Hexane 1.03389E+OO 6.23161 E-01 
Cyclohexane 2.07495E+OO 1.48634E+OO 
i-C7 0.317 0.172 
n-C7 0.08345 0.04560 
iC8 0.067063 0 .042227 
iC7 0.0081578 0.0054216 
n-Octane 0.05161 650 0.0362501 0 
lsononane 0.02227 0.01538 
Decane 0.01449950 0.00993582 
Undecane 0.075577500 0.055710100 
Benzene 20.786200 16.961100 
Toluene 33.70060 26.46840 
Ethylbenzene 1.48193000 0.93678200 
m-Xylene 10.213800000 5.992770000 
MDEA 0.000058154 0.000060692 
Piperazine 0.000015544 0.000008946 
Water 613.09300000 950.00800000 

Process Streams AtRTO AtRTO 
Property Units 

Temperature OF 120.001 119.989 
Pressure psi a 19.1968 18.4996 
Mole Fraction Vapor % 100 100 
Mole Fraction Light Liquid % 0 0 



Mole Fraction Heavy Liquid % 0 0 
Molecular Weight lbllbmol 42.4350 42.4609 
Mass Density lb/fl'3 0.131741 0.127007 
Molar Flow lbmollh 588.046 910.839 
Mass Flow lb/h 24953.7 38675.1 
Vapor Volumetric Flow f!A3/h 189415 304512 
Liquid Volumetric Flow gpm 23615.4 37965.1 
Std Vapor Volumetric Flow MMSCFD 5.35570 8.29558 
Std Liquid Volumetric Flow sgpm 61.0965 94.4546 
Compressibility 0.994002 0.994231 
Speciftc Gravity 1 ~46516 1.46606 
Enthalpy Btufh -96318800 -149727000 
Mass Enthalpy Btullb -3.85990E+03 -3.871 41E+03 
Mass Cp Btuf(lb'°F) 0.22 0.22 
Ideal Gas CpCv Ratio 1.278580 1.279540 
Dynamic Viscosity cP 0.01609 0.01 612 
Kinematic Viscosity eSt 7.6249100 7.9234000 
Thermal Conductivity Btu/(h· w · F) 0.01064 0.01062 
Surface Tension lbf/fl 
Net Ideal Gas Heating Value Btu/f!A3 16.2825 8.24782 
Net Liquid Heating Value Btullb 46.14830 -25.501 40 
Gross Ideal Gas Heating Value Btufft'3 20.4922 11 .8261 
Gross Liquid Heating Value Btullb 83.79410 6.47860 
Normal Vapor Volumetric Flow MMCFD 5.0671 7.8486 



ATTACHMENT4 

Permit Application Revised BACT Cost Analysis Appendix E 



Cost Estimation for Transfer of C02 via Pipeline- Amine Vent and Dehydration Vent 

C02 Pipeline and Emissions Data 
Parameter Valu e Units 
Minimum Length of Pipeline 110 miles 
Average Diameter of Pipeline 8 inches 
C02 emissions from vents 162,905.13 tonsjyear 
C02 cap ture efficiency 90% 
Captured C02 146,614.61 tonsjyear 

C02 Transfer Cost Estimation 1 

cosr rype Umts - I Cosr Eqnation - Cost($) 

Pipeline Costs 
$ 

Diameter (inches), $64,632 + $1.85 XL X (330.5 X D2 + 686.7 X D + 
Materials Length (miles) 26,960) $10,973,3 71.60 

s 
Diameter (inches), $341,627 + $1.85 XL X (343.2 X D2 + 2,074 X D + 

Labor Length (miles) 170,013) $42,785,581.30 
$ 

Diameter (inches), 
Miscellaneous Length (miles) $150,166 + $1.58 XL X (8,417 x D + 7,234) $13,110,432.00 

$ 
Diameter (inches), 

Right of Way Length (miles) $48,037 + $1.20 XL X (577 X D + 29,788) $4,589,365.00 
Other Capital 

COl Surge Tank $ $1,150,636.00 $1,150,636.00 

Pipeline Cont rol System $ $110,632.00 $110,632.00 
Operation & Maintenance (O&M) 

Fixed O&M $/mile/year $8,632.00 $949,520.00 
Total CCS Cost $73,669,537.90 

Amortized CCS Cost 

Equipment Life (years) 2 10 
Interest rate 0.07 
Capita l Recovery Factor (CRF)3 0.142 
Total Capital Investment (TCI) $72,720,017.90 
Amortized Installation Cost (TCI*CRF) $10,326,242.54 

Total CCS Annualized Cost $11,275,762.54 

Amortized Project Cost (without CCS) 

Equipment Life2 20 
Interest rate 0.07 
Capital Recovery Factor (CRF) 3 0.094 
Total Capital Investment (TCI) $79,500,000.00 
Amortized Installation Cost (TCI*CRFJ $7,4 73,000.00 
Annual Operating Cost Estimation $6,000,000.00 

Total Project Annualized Cost $13,473,000.00 

1 Cost estimation guidelines obtained from "Quality Guidelines for Energy System Studies Estimating Carbon Dioxide 
Transport and Storage Costs", DOE/NETL-2010/1447, dated March 201 
2 Pipeline life is estimated at 10 years due to extreme acidic conditions of C02 stream. 
3 Capital Recovery Fraction= Interest Rate x (1 +Interest Rate) " Pipeline Life) j ((1 + Interest Rate) " Pipeline Life· 1) 
4 This cost estimation does not include capital and O&M costs associated with the compression equipment or processing 
equipment associated with CCS. 
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