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Mont Belvieu Gas Plant, Chambers County, Texas 
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Enclosed please fmd the Greenhouse Gas (GHG) Prevention of Significant Deterioration 
(PSD) permit application for the above-referenced site. This package is presented to obtain 
authorization for the construction of a natural gas liquids fractionation plant in Mont Belvieu, 
Chambers County, Texas. 

This pack contains the eruission calculations, regulatory applidibility review, and Best 
Available Control Technology analysis along with supporting information in compliance with 
40 CFR Part 98 and 52 of the Federal regulations. 

If you have questions, please contact me at 210-403-7323 or Clint Cowan of Energy Transfer 
at 210-403-7470. 

JeffL. Weiler 
Environmental Manager 

Attachment 

Cc: ERM, 15810 Park Ten Place, Suite 300, Houston, Texas 77084 
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INTRODUCTION 

Energy Transfer Partners, L.P. (ETP), dba Lone Star NGL Mont Belvieu Gas 
Plant (Lone Star), submits this Prevention of Significant Deterioration (PSD) 
application for greenhouse gases (GHGs) to obtain authorization to construct a 
second fractionation train (FRAC II) at its existing natural gas processing plant 
located in Mont Belvieu, Chambers County, Texas. 

Lone Star purchased the existing Mont Belvieu gas processing plant when it 
bought LDH Energy Asset Holdings LLC on May 2,2011, which included the 
Mont Belvieu site owned by LDH Energy Mont Belvieu GP LLC1

. Criteria 
pollutant emissions from the existing plant were previously authorized via a 
Standard Permit for Oil and Gas Facilities (30 TAC §116.620), issued on 
December 13,2010. Construction on the proposed Mont Belvieu gas plant 
commenced prior to July 1,2011, with expected startup in the third quarter of 
2012. Like the previous representation, the proposed plant will be located near 
Lone Star's (formerly LDH Energy's) existing North Terminal transfer and 
storage facility in Mont Belvieu. The gas plant, however, is independent of the 
existing North Terminal. The primary Standard Industrial Classification (SIC) 
code for the proposed gas plant (1321, Natural Gas Liquids) is different than that 
of the North Terminal (4613, Petroleum Pipelines, Refined). Because of the 
independence of the two plants, LDH Energy requested, and received, a new 
Regulated Entity Number (RN) from the Texas Commission on Environmental 
Quality (TCEQ): RNI06018260. Lone Star will retain this RN for the site that 
will include FRAC II. 

The initial Standard Permit for the existing gas plant (FRAC I) was issued on 
December 13,20 I 0, prior to implementation of the PSD Tailoring Rule (which 
became effective January 2, 2011). Construction for FRAC I was started prior to 
July 1,2011; therefore FRAC I is not subject to the PSD Tailoring Rule. 

The existing Mont Belvieu gas plant is considered a major GHG source because 
its site-wide potential GHG emissions are greater than the applicable thresholds 
of 100,000 tpy on a C02e basis and 250 tpy on a mass basis under Step 2 ofthe 
Tailoring Rule. The FRAC II project is considered a major modification to the 
existing site because the project will have a net increase of GHG emissions above 
the modification applicability threshold of75,000 tpy C02e. Therefore, the 
proposed FRAC II project triggers federal PSD review for GHG emissions. 

In December 2010, EPA finalized a rule that designates EPA as the permitting 
authority for GHG emitting sources in Texas by declaring a partial disapproval of 
the Texas State Implementation Plan (SIP). This rule is in effect until the EPA 
approves a SIP that allows Texas to regulate GHG. Further, EPA stated in its 
white paper entitled, "Issuing Permits for Sources with Dual PSD Permitting 
Authorities," dated April 19, 2011, "[i]n the case of a source or project that has 

1 Texas Commission on Environmental Quality Customer No. CN603194101 

Environmental Resources Management lC:\Documents and Settings\araceli.soriano\Desktop\ETP\16974Hrpt(12-2 
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both GHGs and non-GHGs that are subject to PSD ... the State will issue the 
non-GHG portion of the permit and EPA will issue the GHG portion.,,2 At this 
time, the EPA is the designated permitting authority for all GHG PSD permits in 
Texas. Accordingly, Lone Star is submitting this PSD permit application to the 
EPA to address the estimated increase in GHG emissions associated with the 
second fractionation train. Note that this application only addresses new and 
affected (Le., existing sources that will see an emissions increase) emission 
sources associated with the installation of the second fractionation train. 

Lone Star will submit to TCEQ under separate cover a Standard Permit for Oil 
and Gas Facilities application for non-GHG pollutant increases associated with 
the FRAC II modification. A copy of this permit application will be provided to 
EPA upon submission. 

The remainder of this application is structured as follows: 

• The TCEQ Form PI-I are presented in Section 2.0; 

• An area map is presented in Section 3.0 and a preliminary plot plan showing 
proposed emission sources is included in Section 4.0; 

• A process description and simplified process flow diagram are presented in 
Section 5.0; 

• GHG emission rate estimation methodologies are described in Section 6.0; 

• A regulatory applicability analysis for GHGs is presented in Section 7.0; and 

• A summary of the Best Available Control Technology (BACT) analysis 
performed in accordance with 40 CFR §52.21G) for GHGs is presented in 
Section 8.0. 

This application also contains the following appendices: 

• Detailed emission rate calculations, with a corresponding summary table, are 
located in Appendix A; 

• The supporting documentation for the BACT analysis is presented in 
AppendixB; 

• Appendix C contains the TCEQ equipment forms and tables; and 

A standard permit application to be submitted to TCEQ is being prepared and will 
be provided to EPA upon submission. 

'See http/jwww.epa.gou/nsr/ghgqa.html 

Environmental Resources Management 2C:\ Documents and Settings\araceli.soriano\ Desktop\ ETP\16974Hrpt(12-2 



2.0 COMPLETED PI-l 

.-._---
--.---------~----"-". 

This Section contains a completed Fonn PI-l General Application for Air 
Preconstruction Pennit and Amendment. 
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Texas Commission on Environmental Quality 
Form PI-l General Application for 

Air Preconstruction Permit and Amendment 

Important Note: The agency requires that a Core Data Form be submitted on all incoming applications unless a 
Regulated Entity and Customer Reference Number have been issued and no core data information has changed. For more 
information regarding the Core Data Form, call (512) 239-5175 or go to 
www.tceq.texas.gov/permittingicentraIJegistry/guidance.html. 

i. ..... Applica.itinf!lrmati~1i 
.....• .: ... 'j{ .~; . > . ... 

A. Company or Other Legal Naroe: Energy Transfer Partners, LP dba Lone Star NGL Mont Belvieu Gas Plant 

Texas Secretary of State CharterlRegistration Number (if applicable): 

B. Company Official Contact Naroe: Clint Cowan 

Title: Senior Direcotr of Environmental 

Mailing Address: 800 E. Sonterra Blvd., Ste. 400 

City: San Antonio I State: Texas I ZIP Code: 78258 

Telephone No.: (210) 403-7470 I Fax No.: (210) 403-7670 I E-mail Address: clint.cowan@enemtransCer.com 

C. Technical Contact Naroe: Jeff Weiler 

Title: Environmental Manager 

Company Naroe: Energy Transfer Partners, LP dba Lone Star NGL Mont Belvieu Gas Plant 

Mailing Address: 800 E. Sonterra Blvd., Suite 400 

City: San Antonio I State: Texas I ZIP Code: 78258 

Telephone No.: (210) 403-7323 I Fax No.: (210) 403-7523 I E~mail Address: Jeff.Weiler@energxtransCer.com 

D. Site Name: Lone Star NGL Mont Belvieu Gas Plant 

E. Area NaroelType of Facility: Natural Gas Processing Plant I ~ Permanent 0 Portable 

F. Principal Company Product or Business: Constituent Gas Products 

Principal Standard Industrial Classification Code (SIC): 1321 

Principal North American Industry Classification System (NAICS): 211112 

G. Projected Start ofConstrnction Date: 3Q 2012 

Projected Start of Operation Date: 1 Q 2013 

H. Facility and Site Location Information (Ifno street address, provide clear dtiving directions to the site in writing.): 

Street Address: 10030 A. FM 1942 

CitylTown: Mont Belvieu I County: Chambers I ZIP Code: 77580 

Latitude (nearest second): 290 51' 0" 

TCEQ -10252 (Revised 10/11) PI~I Fonn 
This Corm is for use by Cacilities subject to air quality permit requirements and 
may be revised periodically. (APDG 5171vI6) 

I Longitude (nearest second): _940 54' 37" 

Page __ of __ 



I. 

I. 

J. 

A ;;c, ..... ,:,: 

Texas Commission on Environmental Quality 
Form PI-l General Application for 

Air Preconstruction Permit and Amendment 

)il> . i'~~' .... ·ig·· . 
Account Identification Number (leave blank ifnew site or facility): RNI06018260 

Core Data Form. 

...•.... . ... 

Is the Core Data Form (Form 10400) attached? If No, provide cnstomer reference number and 
entity number (complete K and L). 

K. Customer Reference Number (CN): 

L. Regulated Entity Number (RN): 

II. 
.. ;';.; •..•• ~:\l......... . ~ .... •••••••••••••••• ••• • > . ... 

A. Is confidential information submitted with this application? If Yes, mark each confidential 
page confidential in large red letters at the bottom of each page. 

B. Is this application in response to an investigation or enforcement action? If Yes, attach a copy 
of any correspondence from the agency. 

C. Number of New Jobs: 5 - 10 

. ..... 
.. ' 

DYES~NO 

• ••••••••••• 

DYES~NO 

DYES~NO 

D. Provide the name of the State Senator and State Representative and district numbers for this facility site: 

Tommy Williams District No.: 4 

John C. Otto District No.: 18 

Il1.:f~ne of····· .,. 1~ '.. ..~, ..... Acuon .... ,,; ... < .•..... ~ ;3 . 
• ••••• 

A. Mark the appropriate box indicating what type of action is requested. 

Tniti"1 ~ AmendmentD Revision (30 TAC 116.116(e)) D Change of Location D Relocation D 

B. Permit Number (if existing): N/A 

C. Permit Type: Mark the appropriate box indicating what type of permit is requested. (check all that apply, skip for 
change of location) 

'UUUVH~ Flexible D Multiple Plant D Nonattainment D Prevention of Significant Deterioration ~ 

Air Pollutant Major Source D Plant-Wide Applicability Limit D 

GHQPSD 

D. Is a permit renewal application being submitted in conjunction with this amendment in 
accordance with 30 TAC 116.315(c). 

TCEQ -10252 (Revised 10/11) Pl~l Form 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (APDG Sl71v16) 

DYES~NO 

Page __ of __ 
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Texas Commission on Environmental Qnality 
Form PI-l General Application for 

Air Preconstrnction Permit and Amendment 

.-., 
E. Is this application for a change oflocation of previously permitted facilities? If Yes, complete DYES I25J NO 

III.E.l - IILE.4. 

1. Current Location of Facility (Ifno street address, provide clear driving directions to the site in writing.): 

Street Address: 

City: I County: iZIP Code: 

2. Proposed Location of Facility (Ifno street address, provide clear driving directions to the site in writing.): 

Street Address: 

City: 

3. 

4. 

I County: I ZIP Code: 

Will the proposed facility, site, and plot plan meet all current technical requirements of the 
permit special conditions? If No, attach detailed information. 

Is the site where the facility is moving considered a major source of criteria pollutants or 
HAPs? 

DYEsDNO 

DYEsDNO 

F. Consolidation into this Permit: List any standard permits, exemptions or permits by rule to be consolidated into 
this permit including those for planned maintenance, startup, and shutdown. 

List: N/A 

G. Are you permitting planned maintenance, startup, and shutdown emissions? If Yes, attach 
information on any changes to emissions under this application as specified in VII and VIII. 

H. Federal Operating Permit Requirements (30 TAC Chapter 122 Applicability) 

I25J YES DNO 

Is this facility located at a site required to obtain a federal operating permit? If I25J YES D NO D To be determined 
Yes, list all associated permit number(s), attach pages as needed). 

Associated Permit No (s.): 

1. Identify the requirements ono TAC Chapter 122 that will be triggered if this application is approved. 

FOP Significant Revision D FOP Minor D Application for an FOP Revision D To Be Determined I25J 

Operational Flexibility/Off-Permit Notification D Streamlined Revision for GOP D None D 

TCEQ-10252 (Revised 10/11) PI-1 Form 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (APDG 5171v16) Page __ of __ 
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Texas Commission on Environmental Qnality 
Form PI-l General Application for 

Air Preconstruction Permit and Amendment 

ill. Typ~~ff~rmit Acti'l)1Requ~~t~~(~ontinned)i ... .~;~. ... .....iL· 
••••••••••••••••• 

. ..• ! ...... 

H. Federal Operating Pennit Requirements (30 TAC Chapter 122 Applicability) (continued) 

2. Identify the type(s) ofFOP(s) issued and/or FOP application(s) submitted/pending for the site. (check all that 
apply) 

GOP Issued D GOP application/revision application submitted or under APD review D 

SOP Issued D SOP application/revision application submitted or under APD review D 

IV. pullficNotice Ap~ii;'abi1ity • ....... -.. ! •. 
.. .... ...~:!;:. . . ....... ..... - ...•.. 

"-':<--, >'"',, , ',,/''>- , " .. . . 

A. Is this a new pennit application or a change oflocation application? DYESDNO 

B. Is this application for a concrete batch plant? IfVes, complete V.C.I ~ V.C.2. DYESDNO 

C. Is this an application for a major modification of a PSD, nonattainment, FCAA 112(g) DVESDNO 
permit, or exceedance of a PAL pennit? 

D. Is this application for a PSD or major modification of a PSD located within 100 kilometers of DVESDNO 
an affected state? 

If Yes, list the affected state(s). 

E. Is this a state permit amendment application? IfVes, complete IV.E.!. ~ IV.E.3. 

1. Is there any change in character of emissions in this application? DYESDNO 

2. Is there a new air contaroinant in this application? DYESDNO 

3. Do the facilities handle, load, unload, dry, manufactnre, or process grain, seed, legumes, or DYESDNO 
vegetables fibers (agricultnral facilities)? 

F. List the total annual emission increases associated with the application (list all that apply and attach additional 
sheets as needed): 

Volatile Organic Compounds (VOC): 

Sulfur Dioxide (SO,): 

Carbon Monoxide (CO): 

Nitrogen Oxides (NOx): 

Particulate Matter (PM): 

PM 10 microns or less (PM IO): 

PM 2'> microns or less (PM,.»: 

Lead (Pb): 0.0 tpy 

Hazardous Air Pollutants (HAPs): 

Other speciated air contaminants not listed above: 

TCEQ-I0252 (Revised 10/11) PI-] Form 

. .. 

. 

This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (APDG 5171v16) Page __ of __ 



Texas Commission on Environmental Quality 
Form PI-l General Application for 

Air Preconstruction Permit and Amendment 

y. pullii¢~otice Ini~~~ation (~.ifupleteif~~~licabl~)!(.('. 
•••••••••••••• 

A. Public Notice Contact Name: 

Title: 

Mailing Address: 

.:\, 

City: I State: I ZIP Code: 

B. Name of the Public Place: 

Physical Address (No P.O. Boxes): 

City: I County: JZIP Code: 

The public place has granted authorization to place the application for public viewing and copying. 

The public place has internet access available for the public. 

C. Concrete Batch Plants, PSD, and Nonattainment Permits 

·n. < 

DYESDNO 

DYESDNO 

1. County Judge Information (For Concrete Batch Plants and PSD and/or Nonattainment Permits) for this facility 
site. 

The Honorable: 

Mailing Address: 

City: I State: I ZIP Code: 

2. Is the facility located in a municipality or an extraterritorial jurisdiction of a municipality? DYESDNO 
(For Concrete Batch Plants) 

Presiding Officers Name(s): 

Title: 

Mailing Address: 

City: I State: IZIP Code: 

3. Provide the name, mailing address of the chief executives of the city and county, Federal Land Manager, or Indian 
Governing Body for the location where the facility is or will be located. 

Chief Executive: 

Mailing Address: 

City: I State: 

Name of the Federal Land Manager: 

Title: 

Mailing Address: 

City: I State: 

TCEQ-I0252 (Revised 10/11) PIMI Form 
This form is for use by facilities subject to air quality pennit requirements and 
may be revised periodically. (APDG 5171vl6) 

I ZIP Code: 

I ZIP Code: 

Page __ of __ 



Texas Commission on Environmental Quality 
Form PI-l General Application for 

Air Preconstruction Permit and Amendment 

y, 1Public~otice Informatiori"(C'1l11pleteifi~J'plica~I~){conti~;'~~) ... ..•............. ...:.. . ·'i.~.; ........•. 

3. Provide the name, mailing address of the chief executives of the city and county, State, Federal Land Manager, or 
Indian Governing Body for the location where the facility is or will be located. (continued) 

Name of the Indian Governing Body: 

Title: 

Mailing Address: 

City: I State: I ZIP Code: 

D. Bilingual Notice 

Is a bilingual program required by the Texas Education Code in the School District? DYESDNO 

Are the children who attend either the elementary school or the middle school closest to your DYESDNO 
facility eligible to be enrolled in a bilingual program provided by the district? 

If Yes, list which languages are required by the bilingual program? 

VI, SmaIl lJusine~s c'assific'lti~1I meiI~ired) •••••••••• 
.. 'g} . ' 

••••••••• > .. .';" 
A. Does this company (including parent companies and subsidiary companies) have fewer than DYES~NO 

100 employees or less than $6 million in annual gross receipts? 

B. Is the site a major stationary source for federal air quality permitting? ~YESDNO 

C. Are the site emissions of any regulated air pollutant greater than or equal to 50 tpy? ~YESDNO 

D. Are the site emissions of all regulated air pollutants combined less than 75 tpy? DYES~NO 

Yrr,Techrii~~I~nfor;J"\i!,nf< %/;...':....3(;;. . >i 
••••••••• 

c),' 
A, The following information must be submitted with your Form PI-I (this is just a checklist to make sure you have 

included everything) 

I. Current Area Map ~ 

2. Plot Plan ~ 

3. Existing Authorizations 0 
4. Process Flow Diagram ~ 

5. Process Description ~ 

6. Maximum Emissions Data and Calculations ~ 

7. Air Permit Application Tables ~ 

a. Table 1 (a) (Form 10153) entitled, Emission Point Summary ~ 

b. Table 2 (Form 10155) entitled, Material Balance 0 
c. Other equipment, process or control device tables 0 

TCEQ -10252 (Revised 10/11) PI-l Fonn 
Tbis form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (APDG Sl71v16) Pagc __ of __ 
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Texas Commission on Environmental Qnality 
Form PI-l General Application for 

Air Preconstruction Permit and Amendment 

. .... ...... .. .... . . 
. .•.• :>. . .... ; .• 

B. Are any schools located within 3,000 feet of this facility? DYES~NO 

C. Maximum Operating Schedule: 

Hours: 8,760 I Day(s): 365 I Weekes): 52 I Year(s): 8,760 hrs/yr 

Seasonal Operation? If Yes, please describe in the space provide below. 

D. Have the planned MSS emissions been previously submitted as part of an emissions 
inventory? 

DYES~NO 

DYES~NO 

Provide a list of each planned MSS facility or related activity and indicate which years the MSS activities have been 
included in the emissions inventories. Attach pages as needed. 

E. Does this application involve any air contaminants for which a disaster review is required? DYES~NO 

F. Does this application include a pollutant of concern on the Air Pollutant Watch List (APWL)? D YES ~ NO 

Virr:'.~i~te ReguI"t'~.Require'~~~1s .•..•..• ... ' ..• .••••.•.. . ......... ' . . i;ii.. ....... > ••.•• :. 

I ..j~Jlplicants~~:*~demonstrat~:F<!mplianc,~~j~!I .all applic"bIestate regulati!,.~ls:~oobtain ap~t~itor ~ ...•.. "' .• 
. . ainendment('7'he applicatio,:,must contain.'Ileta.1led attach"!eptsaddressing appMc;.aJ,ility or n(Jn(1pplicabilit)i; 

........ identifY state~egulations;sho.y;how requireTl!~nts are met,'arlif.zir!.fl'1de complit1~£.~·t1emonstratjons.··. 

A. Will the emissions from the proposed facility protect public health and welfare, and comply ~ YES D NO 
with all rnles and regulations of the TCEQ? 

B. Will emissions of significant air contaminants from the facility be measured? ~YESDNO 

C. Is the Best Available Control Technology (BACT) demonstration attached? ~YESDNO 

D. Will the proposed facilities achieve the performance represented in the permit application as ~ YES D NO 
demonstrated through recordkeeping, monitoring, stack testing, or other applicable methods? 

IX. Federalit¥?'!!lltory~~llJJ~~ents: .• ;.; . .;~~J.,.s; . .. ........... .:i~~;'; 
I. Applicant~~.l'st dem'!~~tt~~~compr.ia~;~.~~ith all app!i~~!I)e federal.~egl!l5'tions to ob~'l;illllpermit().13;:!i 
I • . amendmeittTiJe(1pplicati?'1'0ust contciin{~~it1iled attach"/:~J!~. a4dressingappli:t1bility orlJ.~n QPplicabilio:.;5 

~jdentifo fede~§rE~gulation s'!/Jpqrts; sho~~~lf.r?quiremelJ.tfq~~1[let; and in<;I"d.",gemplianc·{4~TI!0,:,~tratiob1·.· .. 

A. Does Title 40 Code of Federal Regulations Part 60, (40 CFR Part 60) New Source 
Performance Standard (NSPS) apply to a facility in this application? 

~YESDNO 

B. Does 40 CFR Part 61, National Emissions Standard for Hazardous Air Pollutants (NESHAP) D YES ~ NO 
apply to a facility in this application? 

C. Does 40 CFR Part 63, Maximwn Achievable Control Technology (MACT) standard apply to D YES ~ NO 
a facility in this application? 

TCEQ -10252 (Revised 10/11) PI-1 Form 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (APDG 5171v16) Page __ of __ 



Texas Commission on Environmental Quality 
Form PI-l General Application for 

Air Preconstruction Permit and Amendment 

=~~ .... ----

IX. F~d~'f~I{~egulatory R~~Wi"ements .... •..•. ..•.. .:~~. .. •... •.. •....•.•...•.. .... ... •. .•....... ..•• '.. . .... 
1 Appli~"h!~~l'st demo~st~ate compli,.:~~pvith all apjlXiCaIJ1e fed.eral."~g~lations to o~tain a permit,~~; 
1< amendm~it~~" applicatio'!must con.ta!"'1.~((liled attachments addresit~i;~l!plicabilif)'(jr. ~on applicability; 
I· c.i. identifyfeder,;~L;r~G.lllatio,!~~.~p'arts; sholfh(J'J{.requirem~nts.are met;a,!d"'3fl~d.~ complia,!ce demonstr'!.t!ons. 

D. Do nonattainment pennitting requirements apply to this application? 0 YES ~ NO 

E. Do prevention of significant deterioration pennitting requirements apply to this 
application? 

~YEsDNO 

F. Do Hazardous Air Pollutant Major Source [FCAA 112(g)] requirements apply to this 
application? 

DYES~NO 

G. Is a Plant-wide Applicability Limit pennit being requested? DYES~NO 

.~""-"-,--,,,,-,,-,, •. ,."r' .... =----= >?{X""-"-Y···_--l
1 

Is the estimated capital cost ofthe project greater than $2 million dollars? ~ YES 0 NO 

If Yes, submit the application under the seal of a Texas licensed P.E. 

x:i1~Permit Fe"I.tt(}£~ation*'{;. ~~' ... ' ''-. ·_·~·}~!S:.~.._~_·-, ·· •• ··r ..• .::..: .• , ..• -'-'-_'-....•. '2.:" .;~.' .'2.:., .• '2.:' .... -~-.... -'. "-4'·1 
Check, Money Order, Transaction Number ,ePay Voucher Number: 

Company name on check: 

Is a copy of the check or money order attached to the original submittal ofthis 
application? 

Is a Table 30 (Fonn 10196) entitled, Estimated Capital Cost and Fee Verification, 
attached? 

TCEQ-I0252 (Revised 10/11) PI-l Form 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (APDG 5171v16) 

Fee Amount: $ 

Paid online?: 0 YES 0 NO 

DYEsDNODN/A 

DYESDNODN/A 

Page __ of __ 
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Texas Commission on Environmental Qnality 
Form PI-! General Application for 

Air Preconstrnction Permit and Amendment 

i' .•. >/ ..••. 
••••••••••••• 

~i!·n"linquelitF'"es and Pell,dties .}i;,{ 
j,'~~",< ",',", <, '"" 

.. ··.;i< . ·<·;t~; .. 

This fonn will not be processed until all delinquent fees and/or penalties owed to the TCEQ or the Office of the 

'> • 

Attorney General on behalf of the TCEQ is paid in accordance with the Delinquent Fee and Penalty Protocol. For more 
information regarding Delinquent Fees and Penalties, go to the TCEQ Web site at: 
www.tceq.texas.gov/agency/delinlindex.html. 

:X:III. si~,iature 
" • •••• '" ... . ......... <} ...•• <} i •••••• 

The signature below confinns that I have knowledge of the facts included in this application and that these facts are true 
and correct to the best of my knowledge and belief. I further state that to the best of my knowledge and belief, the 
project for which application is made will not in any way violate any provision of the Texas Water Code (TWC), 
Chapter 7, Texas Clean Air Act (TCAA), as amended, or any of the air quality rules and regulations of the Texas 
Commission on Environmental Quality or any local governmental ordinance or resolution enacted pursuant to the TCAA 
I further state that I understand my signature indicates that this application meets all applicable nonattainment, 
prevention of significant deterioration, or major source of hazardous air pollutant pennitting requirements. The signature 
further signifies awareness that intentionally or knowingly making or causing to be made false material statements or 
representations in the application is a criminal offense subject to criminal penalties. 

Name: 

Signature: iJ~;~~ ~ Original Signature Required 

Date: rz.!lot ll 

TCEQ -10252 (Revised 10/11) PI-l Form 
This form is for use by facilities subject to air quality permit requirements aod 
may be revised periodically. (APDG 5171v16) Page __ of __ 
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AREA MAP 

An area map of the proposed Mont Belvieu Gas Plant is included on the following 
page. There are no schools within a radius of one mile of the Mont Belvieu 
facility. 
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PLOTPLAN 

A preliminary plot plan of the plant property showing the proposed project 
equipment, including air pollutant emission points, is included on the following 
page. 
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5.0 PROCESS DESCRIPTION AND FLOW DIAGRAM 

Lone Star is submitting this GHG PSD pennit application to authorize 
construction of a second fractionation train at the natural gas processing plant 
located in Mont Belvieu, Chambers County, Texas. The second train will 
fractionate Y-grade natural gas liquids through a series oftrayed columns that 
separate the natural gas liquids into the constituent gas products, which include 
purity ethane, propane, butanes, and natural gasoline, for sale to customers. 

Amine Unit 
Natural gas liquid (NGL) feed will enter the Mont Belvieu FRAC II process and 
pass through the Amine Unit. This unit will use amine contactors to remove CO2 
and H2S impurities from the NGL stream. Some hydrocarbons will also be 
absorbed in the process. The rich amine will be routed to an amine regenerator, 
where heat from the FRAC II process' hot oil system will enable the volatilization 
of the CO2, H2S, and hydrocarbons (primarily VOC) from the rich amine stream. 
The lean amine will be returned to the amine contactors for reuse. The Amine 
Unit will be a closed-loop system. Waste gas from the amine regenerator will be 
routed to the FRAC II thennal oxidizer (TO) for combustion ofH2S and VOC, 
which combustion will generate S02 and CO2. The Amine Unit flash tank 
emissions will be sent to the TO. The TO will be designed to combust low-VOC 
concentration gas and will have a fuel rating of 10 MMBtulhr, which will keep 
the temperature in the combustion chamber at or above 1,400 of. The FRAC II 
TO will generate combustion-related GHG emissions. Table A-4 of the pennit 
application provides the TO flue gas composition used to estimate GHG pollutant 
emission rates for the TO. 

Mole Sieve Unit 
From the Amine Unit, the NGL will be routed through a Molecular Sieve 
dehydration unit, where the water content in the NGL will be reduced. A 
Regeneration Heater will heat a small amount of natural gas that is slip-streamed 
from the natural gas stream as needed to regenerate the sieve beds. The gas will 
then be routed back into the system inlet. There are two beds in the molecular 
sieve design, and one bed will be regenerated at a time. The Molecular Sieve unit 
will not have vents to the atmosphere. The wet gas from the beds that are 
regenerated will be routed back to the system. Therefore, the only GHG 
emissions from this unit will be associated with fugitive piping equipment leaks. 

Product Columns 
From the Molecular Sieve dehydration unit, the NGL will be fed to a series of 
trayed columns for separation into constituent product gases. The NGL will enter 
each column in its middle section. Heat from the FRAC II process' independent 
hot oil system will be introduced to a reboiler located at the bottom of each 
column. The reboiler will vaporize a portion of the feed to produce stripping 
vapors inside the column. The vapors will rise through the column contacting 
downflowing liquid. The vapor leaving the top ofthe column will enter a 
condenser where heat is removed by the cooling medium and the vapors 
condensed. Liquid will be returned to the column as reflux to limit the loss of 
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heavy components overhead. The liquid leaving the lower part of the column will 
have the highest boiling point, whereas the hydrocarbon leaving the top of the 
column (either as vapor or liquid) will have the lowest boiling point. 

No GHG emissions will be generated from processes downstream from the 
Amine Unit, except emissions from process heaters and fugitives, because the 
processes will be closed systems and most, if not all, CO2 is removed at the 
Amine Unit. Additionally, very little, if any, methane is contained in the NGL 
that will enter the plant. 

Process Heaters 
The FRAC II train will employ a hot oil system that will provide heat to the 
process. By using oil, heat can be transferred to the FRAC II process with a 
minimum loss of heat to the oil, allowing for a quicker recovery to the desired 
temperature in a closed-loop system. The hot oil system will be a network of 
piping that will circulate hot oil through various areas ofthe FRAC II process. 
Lone Star plans to utilize the hot oil system as needed to provide heat in the 
Amine Regeneration unit, in the Molecular Sieve regeneration unit, and as needed 
to various heat exchangers associated with the FRAC II process (Le., piping to 
maintain desired temperatures on process streams). 

The FRAC II process will have one Hot Oil heater rated at 270 million British 
thermal units per hour (MMBtulhr) that will support the hot oil system. 
Additionally, the FRAC II process will utilize a Molecular Sieve regenerator 
heater that will be rated at 46 MMBtu/hr. The combustion of natural gas in these 
two heaters will result in combustion-related GHG emissions. Both process 
heaters will be ducted to a common stack that will be equipped with Selective 
Catalytic Reduction (SCR) technology to significantly reduce NOx emissions. 

Flare 
An air-assisted flare will be installed at the Mont Belvieu site to control 
emergency process releases and streams resulting from Maintenance, Startup, and 
Shutdown activities from both fractionation trains. No process streams (e.g. 
amine regenerator waste gas) will be routed to the flare during normal operation. 
Combustion-related GHG emissions from the flare will result from the 
combustion of natural gas fuel to the pilots and combustion ofMSS hydrocarbon 
streams. This PSD permit application addresses the emission increase from the 
existing flare associated with the addition of the FRAC II process. The flare will 
have pilot gas flow rate of200 scth. The flare will have a hydrocarbon 
destruction and removal efficiency (DRE) of99.9% and will have a height of 
approximately 210 feet. 

Thermal Oxidizer 
The FRAC II process will utilize a thermal oxidizer to combust waste gas streams 
from the process. GHG emissions from the thermal oxidizer will result from 
waste gas and fuel gas combustion. The waste gas will be converted to CO2 and 
water vapor so the carbon content in the waste gas is converted to C02e for GHG 
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pollutant estimations. More information on the TO's specifications may be found 
in Section 6.2 and Appendix A of this permit application. 
Fugitives 
Fugitive emissions of GHG pollutants, including CO2 and methane, may result 
from piping equipment component leaks. However, very little of these pollutants 
are contained in the NGL after the Amine Unit. The piping components that may 
leak include valves, flanges, pump seals, etc. Lone Star will implement the 
TCEQ 28LAER Leak Detection and Repair (LDAR) program for the entire Mont 
Belvieu site. 

Non-GHG Sources 
The FRAC II train will have process equipment that will not be sources ofGHG 
emissions. The equipment include: 

• Cooling water heat exchange system - a vapor mist cooling water heat 
exchange system will be utilized to cool process piping. The water mist will 
flow over the piping and will be collected for recycle. This cooling system 
will be addressed in the TCEQ standard permit application. 

• Tanks - proposed process tanks will store fresh amine, Dowtherm heating oil 
(for the hot oil system), and used oil. Additionally, a pressurized propane 
storage tank will be used for the emergency generator (as described above). 
Finally, a pressurized ammonia (29% aqueous ammonia solution) tank will be 
used to store the ammonia to be injected into the SCR NOx control system for 
the two heaters. These tanks will be addressed in the TCEQ standard permit 
application. 

• Electric-driven compressors - as process gas travels through pipelines and the 
plant processes, it loses pressure or energy due to the friction on the pipe 
walls or as part of the process. Electric-driven compressors will be utilized to 
maintain necessary gas pressure. These compressors will not be sources of 
pollutant emissions. 
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6.0 
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GHG EMISSION RATE CALCULATIONS 

This section provides a discussion of the calculation methodologies used to 
calculate GHG emissions, along with a summary of the total GHG emissions. 
Because GHG emissions may be a mixture of up to six compounds, the amount of 
GHG emissions calculated for the PSD applicability analysis is a sum of the 
applicable compounds emitted at each emissions unit. For each source, carbon 
dioxide equivalent (C02e) emissions are defined as the sum of the mass emissions 
of each individual GHG adjusted for its global warming potential (GWP). GWP 
means the ratio of the time-integrated radiative force from the instantaneous 
release of one kilogram of a trace substance relative to that of one kilogram of a 
reference gas (Le., CO2). The GWPs used to calculate the C02e emissions are 
summarized in Table 6-2 below. 

TABLE 6-1: Global Warming Potentials 

Pollutant 
Global Warming Potential 

(100-yr time horizon)* 
CO, I 

CH, 21 

N,O 310 

• Based on Table A-I to Subpart A of Part 98 - Global 
Warming Potentials (lOO-Year Time Horizon) 

The calculation methodologies used to calculate GHG emissions for each project
related emission source type are described in the following sections. Appendix A 
includes detailed allowable emission rate calculation data tables, including an 
emission rate summary in Table A-I. A summary of proposed permit allowable 
GHG emission rates for units covered by this permit application is provided in 
Table 6-2 below. 

TABLE 6-2: Summary of Potential GHG Emissions 

6.1 

GHG Source Description 
CO, CR, N,O CO,e 
(tpy) (tpy) (tpy) (tpy) 

Hot Oil Heater 137,943.19 2.60 0.26 138,078.48 
Regenerator Heater 23,501.43 0.44 0.04 23,524.48 
Fugitives 0.002 0.001 -- 0.03 
Flare-MSS 52.40 -- -- 52.40 
Thermal Oxidizer 42,693.42 1.75E-l 1.79E-02 42,702.64 

Total: 204,190.5 3.22 0.32 204,358.04 

HOT OIL AND REGENERATOR HEATERS (EPN 013-SCR/RV) 

A Hot Oil heater will be used to heat a low vapor pressure heating medium (hot 
oil) as an indirect heat transfer medium only. A Molecular Sieve Regenerator 
heater will be used to regenerate the dehydration beds. The stacks from both 
heaters will be ducted to a common stack. GHG emissions from the heaters are 
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generated as a result of combustion of natural gas fuel. The operating parameters, 
emission factors, calculation methodology used, and sample calculations for each 
heater are summarized below. 

Operating Parameters 
The design heat input rating of the Hot Oil heater is 270 MMBtulhr and the 
design heat input rating of the Regenerator heater is 46 MMBtu/hr. Both heaters 
are designed to fire pipeline quality natural gas for a total annual operating time 
of 8,760 hours per year. 

GHG Emission Factors 
The GHG emissions from both heaters were calculated using default emission 
rnctors for natural gas provided in 40 CFR 98, Subpart C - General Stationary 
Fuel Combustion Sources. The applicable GHG pollutants for which natural gas 
emission factors were specified in 40 CFR 98, Subpart C are CO2, CH4, and N20. 
A summary of the emission factors used for each of these GHG pollutants is 
provided in Table 6-3 below, along with corresponding references. 

TABLE 6-3: Default GHG Emission Factorsfor Natural Gas 

Default Emission 
Factor 

GHG Pollutant (kgfMMBtu) Reference 

CO2 53.02 Table C·l to Subpart C of 40 CFR Part 98 

CH, 1.00E-03 Table C-2 to Subpart C of 40 CFR Part 98 

N 20 1.00E-04 Table C-2 to Subpart C of 40 CFR Part 98 

GHG Mass-Based Emissions 
The mass-based annual emissions, in tons per year (tpy) for each GHG pollutant 
were calculated based on the default emission factors shown in Table 6-3 above, 
the design heat input rating of the heaters, the armual operating time, and a mass 
conversion factor according to the following equation: 

Mass-based GHG emissions (tpy) = Design heat Input rating (MMBtu/hr) x 
Default Emission Factor (kgIMMBtu) x Annual Operating Time (hourslyr) x (1 
tonne/I, 000 kg) x (1.10 tonltonne) 

C02e Emissions 
The C02e emissions were calculated using the mass-based emissions of each 
GHG pollutant listed above and the GWP values in Table A-I of 40 CFR Part 98, 
Subpart A according to the following equation: 

Annual C02e-based emissions (tons C02e/year) = [C02 annual mass-based 
emissions (tonlyr) x GWP for CO2] + [CH4 annual mass-based emissions (tonlyr) 
x GWP for CH4] + [N20 annual mass-based emissions (tonlyr) x GWP for N20] 

Environmental Resources Management 22C: \ Documents and Se ttings \ araceli.soriano \ Desktop \ ETP\ 16974Hrpt(12-: 



6.2 

Sample Calculations for Hot Oil Heater 

Annual Mass-Based CO2 emissions (tpy) = 270 MMBtulhr x 53.02 kgfMMBtu x 
8,760 hours/yr x (I tonne/l,OOO kg) x (1.1 0 ton/tonne) = 137,943 tons CO2 
Annual Mass-Based CH4 emissions (tpy) = 270 MMBtuIhr x 0.001 kgfMMBtu x 
8,760 hours/yr x (I tonne/l,OOO kg) x (1.10 ton/tonne) = 2.60 tons CH4 

Annual Mass-Based N20 emissions (tpy) = 270 MMBtulhr x 0.0001 kgfMMBtu x 
8,760 hours/yr x (I tonne/l,OOO kg) x (1.10 ton/tonne) = 0.26 tons N20 

Annual C02e-based emissions (tpy) = [137,943 tons C02/yr x I] + [2.60 tons 
CH.;yr x 21] + [0.26 tons N20/yr x 310] = 138,078.48 tons C02e 

Sample Calculations for Regenerator Heater 

Annual Mass-Based CO2 emissions (tpy) = 46 MMBtu/hr x 53.02 kgiMMBtu x 
8,760 hours/yr x (I tonne/l,OOO kg) x (1.10 ton/tonne) = 23.501 tons C02 

Annual Mass-Based CR. emissions (tpy) = 46 MMBtulhr x 0.001 kgfMMBtu x 
8,760 hours/yr x (I tonne/I,OOO kg) x (1.10 ton/tonne) = 0.44 tons q:!A 

Annual Mass-Based N20 emissions (tpy) = 46 MMBtulhr x 0.0001 kgiMMBtu x 
8,760 hours/yr x (I tonne/l,OOO kg) x (1.10 ton/tonne) = 0.04 tons N20 

Annual C02e-based emissions (tpy) = [23,501 tons CO2/yr x I] + [0.44 tons 
CH.;yr x 21] + [0.04 tons N20/yr x 310] = 23,524 tons COle 

THERMAL OXIDIZER (EPN OI2-THERMO) 

The FRAC II TO will be used to control the waste gas vent streams from the 
amine scrubbing system. GHG emissions from the FRAC II TO will result from 
combustion of fuel gas and waste gas from the process. The operating 
parameters, emission factors, calculation methodology used, and sample 
calculations are summarized below. 

6.2.1 Emissions fromfuel gas combustion 

Operating Parameters 
Emissions of C02, N20 and Crr. were based on a design average firing rate of 10 
MMBtufhr. All emissions were based on a total annual operating time of 8,760 
hours per year. Flue gas composition data are provided below. 

GHG Emission Factors 
The CO2, CR., and N20 emissions from the TO were calculated using the default 
emission factors for natural gas provided in 40 CFR 98 Subpart C - General 
Stationary Fuel Combustion Sources. A summary of the emission factors used for 
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each of these GHG pollutants is provided in Table 6-3 above along with 
corresponding references. 

GHG Mass-Based Emission Calculations 
The mass-based emissions for CO2, CR!, and N20 were calculated based on the 
default emission factors shown in Table 6-3 above, the design heat input rating of 
the TO, the annual operating time, and a mass conversion factor according to the 
following equation: 

Mass-based CO2, CH4, and N20 emissions (tpy) = Design heat Input rating 
(MMBtu/hr) x Default Emission Factor (kgIMMBtu) x Annual Operating Time 
(hrlyr) x (1 tonnel1,000 kg) x (1.10 tonltonne) 

C02e Emissions 
The C02e emissions were calculated using the mass-based emissions of each 
GHG pollutant listed above and the GWP values in Table A-I of 40 CFR Part 98, 
Subpart A, according to the following equation: 

Annual C02e-based emissions (tons C02elyear) = [C02 annual mass-based 
emissions (tonlyr) x GWP for CO2} + [CH4 annual mass-based emissions (tonlyr) 
x GWP for CH4} + [N20 annual mass-based emissions (tonlyr) x GWP for N20} 

Sample Calcnlations for TO 
Annual Mass-Based CO2 emissions (tpy) = 10MMBtuihr x 53.02 kg/MMBtu x 
8,760 hours/yr x (1 tonnell,OOO kg) x (1.10 ton/tonne) = 5119.74 tons C02 

Annual Mass-Based CH4 emissions (tpy) = 10 MMBtu/hr x 0.001 kglMMBtu x 
8,760 hours/yr x (1 tonnell,OOO kg) x (1.10 ton/tonne) = 0.097 tons C.!:.1.4 

Annual Mass-Based N20 emissions (tpy) = 10 MMBtulhr x 0.0001 kglMMBtu x 
8,760 hours/yr x (1 tonnell,OOO kg) x (1.10 ton/tonne) = O.Q] tons N20 

Annual C02e-based emissions (tpy) = [5119.74 tons C02/yr xl] + [0.097 tons 
CH4/yr x 21] + [0.01 tons N20/yr x 310] = 5124.76 tons C02e 

6.2.2 Emissions from Waste gas combustion 

Annual emissions from waste gas combustion can be divided into the following: 

• Direct CO2 emissions from the waste gas - Direct CO2 emissions from the 
waste gas were estimated based on the vendor provided data on the 
composition of the TO inlet stream. It was assumed that the TO does not 
control these direct CO2 emissions. 

• CO2 generated by combustion of the waste gas - Emissions of CO2 from 
combustion of waste gas were estimated using methodology provided in 40 
CFR 98, Subpart W, Eqs. W-21 and W-36. 

Environmental Resources Management 24C:\ Documents and Settings\araceli.sorlano \ Desktop\ETP\16974Hrpt(12-: 



~~------------------------------ ------- ---------

• Direct C~ emissions from the waste gas - Direct C~ emissions from the 
waste gas were estimated based on the vendor provided data on the 
composition of the TO inlet stream. A TO destruction efficiency of 99% was 
used to determine the direct C~ emissions. 

• N20 generated by combustion of waste gas - Emissions from N20 from 
combustion of waste gas were estimated using Eq. WAO provided in 40 CFR 
98 Subpart Wand the heat content ofthe waste gas as provided by vendor. 

Table 6A provides the composition of TO inlet stream and Figure 6-1 provides 
the waste gas flow to the TO. 

TABLE 6-4: Composition of the TO Inlet Stream 

Vapor Phase Composition 

Stream Component Ilblhrl 
Carbon Dioxide 7,143.06 

Methane 1.80 

Ethane 211.60 

Propane 114.46 

i-Butane 31.45 

n-Butane 3.61 

TO Blower Suet' 
i-Pentane 16.35 

n-Pentane 13.36 

n-Hexane 11.16 

n-Heptane 0.26 

n-Octane 0.09 

n-Nonane 0.00 

Propene 44.19 

Nitrogen 1,458.20 

Detailed calculations are provided in Appendix A. Sample calculations are 
provided below. 

Sample Calculations for TO 

CO, generated bv combustion of waste gas 
CO2 emissions from combustion of waste gas were calculated using 
methodologies presented in 40 CFR 98, Subpart W, Petroleum and Natural Gas 
Systems, Eq W-21 and W-36. Eq W-21, provided below, determines annual CO2 

emissions in cubic feet based on volume of gas sent to the TO, mole fraction of 
each hydrocarbon constituent, and number of carbon atoms in each hydrocarbon 

3 Following streams are combined at the vent header to form the TO Blower Suction stream: DEA 
Regen Acid Gas, Rich Amine Drum Vent, and Compressor Seals. Therefore, the composition of the 
TO Blower Suction stream is used to determine GHG emissions from the TO. Compositions of the 
other streams are provided in Appendix A. 
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constituent. The cubic feet of CO2 emissions can then be converted to mass based 
emissions using Eq W-36. 

Appendix A, Table A-4, Carbon Flow for CO2 Combustion Emissions, provides 
calculations based on Eq. W-21 and Eq. W-36. 

Where 

Where 

E.,C02 (combusted) = L(11*V.*Y/Rj) (Eq. W-21) 

E.,C02( combusted) = Contribution of annual combusted CO2 emissions 
from TO stack in cubic feet, under actual conditions. 
V. = Volume of gas sent to flare in cubic feet, during the year. 
11 = Fraction of gas combusted by a burning flare (default is 0.98). For gas 
sent to an unlit flare, 11 is zero. 
Yj = Mole fraction of gas hydrocarbon constituents) (such as methane, 
ethane, propane, butane, and pentanes-plus). 
Rj = Number of carbon atoms in the gas hydrocarbon constituent): I for 
methane, 2 for ethane, 3 for propane, 4 for butane, and 5 for pentanes 
plus). 

MassC02 (combusted) = E.,C02 (combusted)*p*GWP*10-3 Eq. W-
36) 

p = Density of CO2, 0.052 kg/f!3 
GWP = Global warming potential, I for CO2 

As shown in Appendix A, Table A -4, CO2 emissions from combustion of waste 
gas were estimated to be 6287.1 0 tpy. 

N20 generated bv combustion of waste gas 
Emissions from N20 from combustion of waste gas were estimated using Eq. W-
40 provided in 40 CFR 98 Subpart Wand the heat content of the waste gas as 
provided by vendor. 

N20 = 10-3*Fuel*HHV*EF*GWP (Eq. W-40) 

Where 
N20 = Annual emissions in metric tons 
Fuel = Annual mass or volume of fuel combusted (82,005.36 MMBtulyr, 
calculated based on vendor provided information in Appendix A, 
Table A-4) 
HHV = High heat value of the gas combusted (102.12 Btulscf, as provided 
by vendor in Appendix A, Table A-4) 
EF = Emission factor, 1 X 104 kglMMBtu 
10-3 

= Conversion factor from kg to metric tons 
GWP = Global warming potential, 310 for N20 

~.~~-------::. 
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As shown in Appendix A, Table A-4, N20 emissions from combustion of waste 
gas were estimated to be 0.0082 tpy. Total C02e emissions from waste gas were 
estimated to be 42,704.64 tpy. 
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6.3 FLARE (EPN 004-FLARE) 

6.3.1 Emissions from Pilots 

Both the FRAC I and the proposed FRAC II trains at the Mont Belvieu plant will 
have a common flare. Emissions from flare pilot have already been addressed in 
the FRAC I permit application and therefore only the additional emissions from 
flare MSS activities are addressed below. 

6.3.2 EmissionsfromMSS 

The plant flare will control vent streams due to Maintenance, Startup, and 
Shutdown (MSS) activities. Typical plant maintenance activities include proving 
flow meters that measure the gas feed into the plant on a monthly basis, filter 
change outs, pump and compressor maintenance and startups, tank inspection 
activities, and the use of a parts washer. The operating parameters, GHG 
emission factors, calculation methodology used, and sample calculations are 
summarized below. 

Operating Parameters 
The flow rate and composition ofMSS emissions as well as the duration and 
frequency ofMSS events were estimated based on two events per year. 

Emission Factors 
Emissions of organic species routed to the flare were converted to emissions of 
CO2, assuming a 100% conversion rate. CO2 conversion factors for all organic 
components are presented below in Table 6-5. 

TABLE 6-5: Constituent CO2 Factorsfor Flare-MSS Emissions 

Constituent Structure 
MW Mass Fraction1 CO, Factor' 

(lblIb-mole) (%) (lb CO,lIb) 

Methane CH, 16 2.5% 2.75 

Ethane C,H, 30 68.1% 2.93 

Propane C3Hg 44 21.4% 3.00 

i-Butane C4HIO 58 2.5% 3.03 

n-Butane C4HlO 58 3.9% 3.03 

i-Pentane CSH12 72 0.6% 3.06 

n-Pentane CsH12 72 0.5% 3.06 

n-Hexane C6H14 86 0.4% 3.07 

I MSS emission composition provided by Lone Star. 

2 The CO2 emission factor was estimated by assuming complete conversion of carbon in the organic feed 
stream to CO2. CO2 Factor (lb C02/1b) = Molecular Weight CO2 (lbllbmol) x Moles CO2 per Mole Organic 
Component Combusted (lbmol flbmol) + Molecular Weight Organic Component (lbflbmol). 

GHG Mass-Based Emissions 
The mass-based emissions of CO2 were calculated based on the above operating 

,-=::::=:..::::.....:.-. --------, 
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parameters and emission factors, molecular weights of organic components, and a 
mass conversion factor: 

Mass-based GHG emissions per Organic Component (tpy) = Mass Fraction 
Organic Component (% weight) x MSS Emission Flow Rate (lblevent) x CO2 

Factor (lb/lb) x Event Frequency (eventlyr) x (1 tonl2,OOO lb) 

The total emission rate of a GHG from MSS activities is equal to the sum of GHG 
emissions from each organic component of the vent stream. No other greenhouse 
gas emissions are generated. 

C02e Emissions 
The C02e emissions were calculated using the mass-based emissions of each 
GHG pollutant listed above and the GWP values in Table A-I of 40 CFR Part 98, 
Subpart A, according to the following equation: 

Annual C02e-based emissions (tons C02e/year) = [C02 annual mass-based 
emissions (tonlyr) x GWP for CO2] 

Sample Calculations 
Annual Mass-Based CO2 emissions for Methane (tpy) = 0.025 x 17,760 Ib/event x 
2.75 Ib COilb x 2 eventslyr xl to0l2,000 Ib = 1.21 tons 

Ethane: 0.681 x 17,760 Ib/event x 2.93 Ib C02/1b x 2 eventslyr x 1 to0l2,000 Ib = 

35.48 tpy 

Propane: 0.214 x 17,760 Ib/event x 3.00 Ib C02/1b x 2 events/yr xl to0l2,000 Ib 
= 11.43 tpy 

i-Butane: 0.025 x 17,760 Ib/event x 3.03 Ib C02/1b x 2 events/yr x I to0l2,000 Ib 
= 1.34 tpy 

n-Butane: 0.039 x 17,760 Ib/event x 3.03 Ib COilb x 2 events/yr xl to0l2,000 Ib 
= 2.11 tpy 

n-Pentane: 0.005 x 17,760 Ib/event x 3.061b C02IIb x 2 events/yr x I ton/2,000 
Ib = 0.28 tpy 

n-Hexane: 0.004 x 17,760 Ib/event x 3.071b COilb x 2 events/yr xl to0l2,000 Ib 
= 0.22 tons 

Total CO2 emissions (tpy) = 1.21 tpy + 35.48 tpy + 11.43 tpy + 1.34 tpy + 2.11 
tpy + 0.28 tpy + 0.22 tpy = 52.40 tons 

Annual C02e-based emissions (tpy) = [52.40 tons C02/yr x 1] = 52.40 tons C02e 

FUGITIVES (EPN OJ9-FUG) 
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Fugitive emissions of C02 and CHi occur from various piping equipment, 
including valves, connectors, pumps, and compressors in gas service. 
These emissions, which occur while process fluid is in contact with the 
equipment, depend upon the type of component and the phase of the 
fluid within the equipment. All of the GHG components would be in the 
inlet NGL, residue gas, and molecular sieve regeneration gas streams. All 
of the subsequent equipment would not contain GHG components. 

GHG Emission factors 
GHG emissions from fugitive pipeline component leaks were estimated 
using the oil and gas processing factors from the TCEQ's Draft Technical 
Guidance Package (TGP) for Equipment Leak Fugitives (October 2000). 
Emission control credits from implementation of TCEQ's 28LAER leak 
detection and repair (LDAR) program, as well as annual connector 
monitoring, were applied to the monitored components. Speciation of the 
fugitive GHG emissions was based on the relative constituent 
concentrations in the various process streams. Fugitive emission rate 
estimates are presented in Table A-S. 

GHG Mass-Based Emissions 
The mass-based emissions CO2 were calculated based on the above operating 
parameters and emission factors, molecular weights of organic components, and a 
mass conversion factor: 

Mass-based GHG emissions per Organic Component (tpy) ~ Mass Fraction GHG 
Component (% weight) x Emission Factor (lb/hr/component) x Operating Hours 
(8, 760/yr) x (1 tonl2,OOO lb) x (1- 28VHP control efficiency) 

The total emission rate of a GHG from fugitive emissions is equal to the sum of 
GHG emissions from the C~ and CO2 constituents in the vent stream. No other 
greenhouse gas emissions are generated. 

C02e Emissions 
The C02e emissions were calculated using the mass-based emissions of each 
GHG pollutant listed above and the GWP values in Table A-I of 40 CFR Part 98, 
Subpart A, according to the following equation: 

Annual C02e-based emissions (tons C02elyear) ~ [C02 annual mass-based 
emissions (tonlyr) x GWP for CO2} + [CH4 annual mass-based emissions (tonlyr) 
x GWP for CH4} 

Sample Calculations 
Annual Mass-Based CH4 emissions for GasNapor Service Valves (tpy) ~ 881 
valves x 0.00992lblhrlcomponent x 0.02% CH4 x (1 ton!2,000 Ib) x 8,760 hr/yr ~ 
2.7 x 10.4 tons C~ 
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Annual Mass-Based CO2 emissions for GasNapor Service Valves (tpy) = 881 
valves x 0.00992Ib/hr/component x 0.03% C02 x (1 tonl2,000 lb) x 8,760 hr/yr = 
3.49 X 10-4 tons CO2 

Annual C02e-based emissions (tpy) = [3.49 X 10.4 tons COiyr x 1] + [2.7 X 10-4 
tons CHo/yr x 21] = 6.05 x 10.3 tons CO,e 
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7.0 

7.1 

REGULATORY APPLICABILITY ANALYSIS 

This section of the application provides a review of pertinent federal air quality 
regulations that apply to the FRAC II unit GHG emission sources. 

TAILORING RULE - PSD 

On June 3, 2010, the U.S. EPA issued the final Prevention of Significant 
Deterioration and Title V Greenhouse Gas Tailoring Rule (Tailoring Rule) which 
establishes an approach to addressing GHG emissions from stationary sources 
under the Clean Air Act (CAA) permitting programs. Under the CAA, new major 
stationary sources of certain air pollutants, defined as "regulated NSR pollutants," 
and major modifications to existing major sources are required to, among other 
things, obtain a PSD permit prior to construction or major modification. The term 
"major stationary source" is defined as a stationary source that emits, or has 
potential emissions of 100 tons per year (tpy) if the source is in one of28 source 
categories listed in 40 CFR §52.21(b)(l)(i)(a). If the source is not a listed source 
category, then the major modification trigger is 250 tpy of regulated NSR 
pollutants. A major modification is defined as, "any physical change in or change 
in the method of operation of a major stationary source that would result in a 
significant emissions increase of a regulated NSR pollutant; and a significant net 
emissions increase of that pollutant from the major stationary source." 

As required by the Tailoring Rule, beginning on January 2,2011, GHGs are a 
regulated NSR pollutant under the PSD major source permitting program when 
they are emitted by new sources or modifications in amounts that meet the 
Tailoring Rule's set of applicability thresholds, which phase in over time. For 
purposes of the PSD Tailoring Rule, GHGs are a single air pollutant defined as 
the aggregate group of the following six gases: 

• Carbon Dioxide (C02) 

• Nitrous Oxide (N20) 

• Methane (CIL!) 

• Hydrofluorocarbons (HFCs) 

• Perfluorocarbons (PFCs) 

• Sulfur Hexafluoride (SF6) 

Under Step 2 of the Tailoring Rule (which began on July 1,2011), PSD applies to 
the GHG emissions from a proposed modification to an existing source if: 

• The potential GHG emissions from the existing source are equal to or greater 
than 100,000 tpy on a C02e basis and equal to or greater than 250 tpy on a 
mass basis;4 and 

4 As natural gas processing plants are not included in the list of 28 source categories specified in 40 
CFR §52.21(b)(1)(i)(a), the applicable mass-based threshold for the Mont Belvieu site is 250 tpy. 
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• The emissions increase and the net emissions increase of GHGs from the 
modification would be equal to or greater than 75,000 tpy on a C02e basis and 
greater than zero tpy on a mass basis. 

The potential GHG emissions from the existing Mont Belvieu facility are greater 
than 100,000 tpy on a C02e basis and 250 tpy on a mass basis. Therefore, the 
existing Mont Belvieu facility qualifies as a major source of GHG emissions. To 
determine the applicability ofPSD permitting requirements to the GHG emissions 
from the proposed FRAC II project, the potential GHG emissions were compared 
to the applicability threshold for major modifications as shown in Table 7-1 
below. 

TABLE 7-1: Comparison of Potential GHG Emissions with PSD Tailoring Rule 
Applicability Threshold 

PSD Applicability 

Pollutant 
Potential Emissions Threshold 

CO,e Mass-Based CO,e Mass~Based 

(tpy) (tpy) (tpy) (tpy) 

GHG 204,358.04 204,194.0 75,000 0 

As shown above, the potential emissions from the proposed FRAC II project are 
expected to be greater than 75,000 tpy on a C02e basis and 0 tpy on a mass basis. 
Therefore, the proposed FRAC II project is considered subject to requirements of 
the PSD program for GHG emissions. 

PSD regulations require that subject sources perform a Best Available Control 
Technology (BACT) review for each new or modified emission unit. 
Accordingly, BACT requirements for each emission unit as part ofthe proposed 
FRAC II project are addressed in Section 8.0 of this application. 

In addition to performing BACT, a source subject to requirements of the PSD 
program must analyze impacts on ambient air quality to assure that no violation of 
any National Ambient Air Quality Standards (NAAQS) or PSD Increment 
Standards will result, perform ambient monitoring (if required), and analyze impacts 
on soil, vegetation, and visibility. In addition, sources or modifications that would 
impact Class I areas (e.g., national parks) may be subject to additional requirements 
to protect air quality related values (AQRV) that have been identified for such areas. 
However, as there have been no NAAQS or PSD Increment Standards established 
or proposed for CO2 or any ofthe other well-mixed GHGs, and GHGs are currently 
not included in the list of pollutants specified, dispersion modeling to demonstrate 
compliance with these standards is currently not required even when PSD is 
triggered for GHGS. 5

,,6 Further, as stated in EPA's PSD and Title V guidance 

575 FR 31520, Prevention of Significant Deterioration and Title V Greenhouse Gas Tailoring Rule, 
June 3, 2010 
6 PSD and Title V Permitting Guidance for Greenhouse Gases, U.S. EPA Office of Air and 
Radiation, M31ch 2011 

Environmental Resources Management 33C:\ Documents and Settings\araceli.soriano\ Desktop\ ElF\ 16974Hrpt(12-: 



7.2 

7.3 

document for Greenhouse Gases (March 2011), ambient monitoring or Class I 
impacts analyses are not required to be performed for GHGs.7 

TAILORING RULE - TITLE V 

The Tailoring Rule also addresses the implementation of the federal operating permits 
program promulgated under Title V of the CAA. The CAA requires that major sources 
must apply for, and operate in accordance with, an operating permit that contains 
conditions necessary to assure compliance with all CAA requirements applicable to the 
source. Under Step 2 ofthe Tailoring Rule, any existing or newly constructed GHG 
emission sources (not already subject to Title V) are subject to subject to Title V 
permitting requirements as a result of their GHG emissions if they have potential 
emissions equal to or greater than 100,000 tpy C02e and lOa tpy GHGs on a mass basis. 
Based on its potential to emit, the Mont Belvieu facility (FRAC I and FRAC II) will be 
classified as a major source of GHG emissions and shall be subject to the requirements of 
the Title V program for GHGs. 

As per the Tailoring Rule, applicants subject to Title V permitting requirements for 
GHGs can submit the Title V applications within 12 months of commencing operation or 
on or before such earlier date as the permitting authority may establish.' In Texas, 30 
TAC 122 addresses the Texas implementation of the federal operating permits program 
promulgated under Title V of the Clean Air Act and requires applicants to obtain a Title 
V operating permit prior to start of operation of the Project. However, as TCEQ is 
currently not implementing GHG requirements of the Title V program and as EPA has 
not issued guidance on federal implementation of the Title V program requirements for 
GHGs in Texas, Lone Star will submit the Title V permit application for GHGs based on 
any future guidance issued by EPA or TCEQ. 

MANDATORY GHG REPORTING RULE 

The EPA's Greenhouse Gas Mandatory Report Rule (MRR) specifies requirements 
for owners and operators of certain facilities that directly emit GHG as well as for 
certain fossil fuel suppliers and industrial GHG suppliers. The GHG reporting 
requirements and related monitoring, recordkeeping, and reporting requirements of 
this part apply to the owners and operators of any facility that is located in the 
United States and that meets the requirements of either paragraph 40 CFR 
§98.2(a)(l), (a)(2), or (a)(3) of the rule; and any supplier that meets the 
requirements of paragraph 40 CFR §98.2(a)(4) of the rule. The rule does not require 
control of greenhouse gases; rather, it requires only that sources above certain 
threshold levels monitor and report actual emissions for the previous calendar year. 
As such, the monitoring, recordkeeping, and reporting requirements contained in the 
GHG MRR are not applicable under the PSD regulations and are not required to be 
addressed in PSD permit applications. 

7 Ibid 
875 FR 31527, Prevention of Significant Deterioration and Title V Greenhouse Gas Tailoring Rule, 
June 3, 2010. 
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BACT ANALYSIS 

This section presents the BACT analysis in support of the proposed FRAC II PSD 
Permit Application. Pursuant to 40 CFR §52.2l (j)(2), each new major source or 
major modification must employ BACT for each regulated NSR pollutant that it 
would have the potential to emit in significant amounts. BACT is defined in 40 
CFR §52.21(b)(l2) as: 

"an emissions limitation (including a visible emission standard) 
based on the maximum degree of reduction for each pollutant 
subject to regulation under the Act which would be emittedfrom 
any proposed major stationary source or major modification 
which the Administrator, on a case-by-case basis, taking into 
account energy, environmental, and economic impacts and other 
costs, determines is achievable for such source or modification 
through application of production processes or available methods, 
systems, and techniques, including fuel cleaning or treatment or 
innovative foel combustion techniques for control of such 
pollutant. In no event shall application of best available control 
technology result in emissions of any pollutant which would 
exceed the emissions allowed by any applicable standard under 40 
CFR parts 60 and 61. if the Administrator determines that 
technological or economic limitations on the application of 
measurement methodology to a particular emissions unit would 
make the imposition of an emissions standard infeasible, a design, 
equipment, work practice, operational standard, or combination 
thereof, may be prescribed instead to satisfY the requirement for 
the application of best available control technology. Such 
standard shall, to the degree possible, set forth the emissions 
reduction achievable by implementation of such deSign, 
equipment, work practice or operation, and shall provide for 
compliance by means which achieve equivalent results. " 

The BACT requirements of the PSD program only apply to the pollutants that are 
subject to PSD review and the emission units that are newly installed or 
physically modified. In this case, the emissions increase of GHGs from the 
sources that are part of the proposed project exceeds the corresponding PSD de 
minimis emission rates and are, therefore, subject to BACT. No other pollutant 
increases as part of this project exceed the significance levels ofthe PSD 
program. Therefore, all other criteria pollutants will be reviewed under the TCEQ 
minor source permitting program. 
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GHG EMISSION SOURCES 

The GHG-emitting sources associated with the Project that are subject to 
requirements of the PSD program and for which a BACT analysis was performed 
are listed below: 

• Hot Oil Heater (natural gas-fIred); 

• Molecular Sieve Regenerator Heater (natural gas-fIred); 

• Flare (continuous pilot operation and intermittent MSS emissions control); 

• Thermal Oxidizer (control of Amine Unit waste gas); and 

• Fugitive Emissions. 

BACT METHODOLOGY 

In a memorandum dated December 1, 1987, the United States Environmental 
Protection Agency (U.S. EPA) stated its preference for a "top-down" BACT 
analysis.9 After determining if any NSPS is applicable, the fIrst step in this 
approach is to determine, for the emission unit in question, the most stringent 
control available for a similar or identical source or source category. If it can be 
shown that this level of control is technically, environmentally, or economically 
infeasible for the unit in question, then the next most stringent level of control is 
determined and similarly evaluated. This process continues until the BACT level 
under consideration cannot be eliminated by any substantial or unique technical, 
environmental, or economic objections. Presented below are the fIve basic steps 
of a top-down BACT review as identifIed by the U.S. EP A. IO 

Step 1 - Identifi; All Control Technologies 
Available control technologies are identifIed for each emission unit in question. 
The following methods are typically used to identity potential technologies: 

1. Research the EPA's Reasonably Available Control Technology 
(RACT)/BACTfLowest Achievable Emission Rate (LAER) Clearinghouse 
(RBLC) database; 

2. Determine BACT by regulatory agencies for other similar sources or air 
permits and permit fIles from federal or state agencies; 

3. Use engineering experience with similar control applications; 

4. Survey air pollution control equipment vendors, and/or; 

5. Review available literature from industrial, technical, or trade organizations. 

9 U.S. EPA, Office of Air and Radiation. Memorandum from J.e. Potter to the Regional 
Administrators. Washington, D.C. December 1, 1987. 
10 U.S. EPA. Draft New Source Review Workshop Manual, Chapter B. Research Triangle Park, North 
Carolina. October, 1990. 
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Step 2 - Eliminate Technicallv Infeasible Options 
After the identification of control options, an analysis is conducted to eliminate 
technically infeasible options. A control option is eliminated from consideration 
if there are process-specific conditions that prohibit the implementation of the 
control technology or if the highest control efficiency of the option would result 
in an emission level that is higher than any applicable regulatory limits, such as a 
New Source Performance Standard (NSPS). It should be noted that as of the date 
of this permit application, EPA has not promulgated any NSPS that contain 
emissions limits for GRGs. 

Step 3 - Rank Remaining Control Technologies bv Control Ettectiveness 
Once technically infeasible options are removed from consideration, the 
remaining options are ranked based on their control effectiveness. If there is only 
one remaining option, or if all of the remaining technologies could achieve 
equivalent control efficiencies, ranking based on control efficiency is not 
required. 

Step 4 - Evaluate Most Ettective Controls and Document Results 
Beginning with the most efficient control option in the ranking, detailed 
economic, energy, and environmental impact evaluations are performed. If a 
control option is determined to be economically feasible without adverse energy 
or environmental impacts, it is not necessary to evaluate the remaining options 
with lower control efficiencies. 

The economic evaluation centers on the cost effectiveness of the control option. 
Costs of installing and operating control technologies are estimated and 
annualized following the methodologies outlined in the U.S. EPA's OAQPS 
Control Cost Manual (CCM) and other industry resources. 11 

Step 5 - Select BACT 
In the final step, one pollutant-specific control option is proposed as BACT for 
each emission unit under review based on evaluations from the previous step. 

The EPA has consistently interpreted the statutory and regulatory BACT 
definitions as containing two core requirements that the agency believes must be 
met by any BACT determination, regardless of whether the "top-down" approach 
is used. First, the BACT analysis must include consideration of the most 
stringent available control technologies (i.e., those which provide the "maximum 
degree of emissions reduction"). Second, any decision to require a lesser degree 
of emissions reduction must be justified by an objective analysis of "energy, 
environmental, and economic impacts". 

11 Office of Air Quality Planning and Standards (OAQPS), EPA Air Pollution Control Cost Manual, 
Sixth Edition, EPA 452-02-001 http://www.epa.gov /ttn/ catc/products.html#cccinfo), Daniel C. 
Mussattl & William M. Vatavuk, January 2002. 
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8.3 "TOP-DOWN" BACT ANALYSIS 

In order to identity the potential control technologies for the GHG emission 
sources associated with this Project, Lone Star conducted a search of the EPA's 
RELC database, other federal air permits, and controls applied to sources similar 
in nature to the source categories being evaluated for this project. The RELC is 
maintained by the EPA and was created to assist applicants in selecting 
appropriate control technologies for new and modified sources. Appendix B of 
this permit application contains the results of the RELC queries as well as other 
supporting documentation. 

Additionally, Lone Star reviewed sector-specific Energy Guides for a number of 
industries published by EPA's ENERGY STAR program and technical GHG 
control measure "white papers" published by the EPA for specific industrial 
sectors. While a specific sector paper on natural gas processing plants has not 
been released by the EPA, Lone Star relied on guidance provided for similar 
sources in other industrial sectors, as applicable. 

Finally, an attempt was made to use the EPA's GHG Mitigation Strategies 
Database, which includes specific performance and cost data on current and 
developing GHG control measures. However, this database was not available 
during the preparation of this BACT analysis. It should be noted here that as 
GHG BACT is a new and evolving requirement, all methods typically used to 
identity potential control technologies were not necessarily available or relevant 
for preparing this GHG BACT analysis. 

Based on review of the available information resources, the 
technologies/measures listed in Table 8-1 below were identified as being 
potentially applicable for controlling GHG emissions from each emission source 
associated with the proposed project. 
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TABLE 8-1: Summary of Potentially Applicable Control Technologies 

Source Potentially Applicable 
Descriotions Control Technologies 

Hot Oil Heater Combustion air controls ~ limitations on excess air 
and Molecular 
Sieve Fuel selection/switching 

Regenerator Fuel gas preheating 
Heater 

Efficient heater and burner design 

Periodic tune-ups and maintenance for optimal thermal efficiency 

Heat recovery 

Oxygen trim control 

Proper operation and good combustion practices 

Flare - Proper operation and good combustion practices 
Continuous pilot 

Fuel selection operation and 
intermittent MSS 
control 

Minimize duration of Maintenance, Startup, and Shutdown activities 

Flare gas recovery 

Thermal Use of thermal oxidizers employing heat recovery 
Oxidizer (e.g. regenerative or recuperative thermal oxidizers) 

Use of other planned combustion processes in lieu of a separate thermal 
oxidizer 
Proper design, operation and good combustion practices 

Fugitive Leak detection and repair (LDAR) program for fugitive piping components 
Emissions 

Carbon capture and sequestration 
Plant-wide 

Use of electric-driven engines 

The top-down BACT analysis for GHG emissions from each applicable emission 
source from the proposed project is presented in Table 8-2 below. 
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stream reduces the heating load, increases thermal 
efficiency nnd, therefore, reduces emissions. However, this 

is more relevant to large boilers (> 100 

more efficient 
new burners will be utilized. Lonestar will utilize burner 
management systems on the heaters, !ruch that intelligent 
flame ignition, flame intensity controls, and flue gas 

n,"o 
thermal efficiency. 

Tho 

RBLC 
Database 

RBLC 
Database 

primary and secondary heat exchangeTl! that heat the hot I RBLC 
oil (heat transfer medium for the Site) to recover this Database 
euergy and reduce the overall energy use in the plants 
TertiIIT)' exchangers IIlso recover heat and contribute to 
overall energy efficiency. Finally, the combustion 
cunvective section is used to preheat the hot oil to the 
extent that the fiual exiting flue gas temperature is reduced 

40 

For the Hot Oil heater, Lonestar will 
not be preheating the natural gas because more 
efficient options arc available. For the Regen 
heater, preheating the fuel gas is not feasible due 
to the size of the heater « I 00 MMBh-J/nr) and 
because more efficient options are available. 

Fensible. 

BACT ~ 

BACT 

BACT I~ 

BACT I~ 
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Table 8~2: Top~Down BACT Anal sis for GHG Emissions 

STEP 1. IDENTIFY Am POLLUTION CONTROL 
Emission Source TECHNOLOGIES 

PSD Control 
Source Description Pollutant Technology Control TeChnology Description 

HOT OIL HEATER, GHG Proper Oparnthm nnd The formation ofGHGs can be controlled by proper 
MOLE SIEVE Good Combustion operation and using good combustion practices. Proper 
REGENRA TION Practices operation involves providing the proper air-to-fuel ratio, 
HEATER residence time, temperature, and combustion zone 

turbulence essential to maintain low OHG emissions. 
Good combustion techniques include: operator practices; 
maintenance knowledge; and maintenance practices. 
Further information on the good combustion practices that 
Lone Star shall implement e5 BACT is provided in Section 
8.5. 

FLARE GHG Proper Operation lind The formation of GHGs can be controlled by proper 
Good Combustion operation and using good combustion practices. Poor flare 
Practices combustion efficiencies lead to higher methane emissions 

and higher overall OHG emissions. Poor combustion 
efficiencies can occur at very low flare rates, very high 
flow rates (i.e., high flare exit velocities), and when flaring 
gas with low heat content and excessive steam to gas mass 
flows. Lone Star will monitor the BTU contenl on the 
flared gas, and will have air IIl!sisted combustion allowing 
for improved flare gas combustion conlrol and minimizing 
periods of poor combustion. Plense note that the flare is 
not a process flllfe, but an intennittenl use MSS flare. 
TherefClre, D() cClntinuous stream (other than pilot gas) is 
being combusted, and add-on controls are nol technicaUy 
felll!ible. Periodic maintenance will help maintain the 
efficiency oflhe Flare. The Flare will also be operated in 
accordance with 40 CFR §60.18, including heating value 
and exit velocity requirements, lIS well as pilot flame 
monitClring. Good combustion techniques that will be 
implemented shall include: 
- Operator practices 
_ Maintenance knowledge 
- Maintenance practices 

Further information on the Good Combustion Practices 
that Lonestar shal! implement as GHO BACT for the Flare 
is orovided in Section 8.5. 

FLARE Fuel Selection Use of low carbon fuels such as nalural gas, which 
represents the available pilot and supplemental fuel type 
with the lowest carbon inlensity on a heat input basis. 

Environmental Resoun:es M!IIIagernent 41 

STEP 4. 
EVALUATE AND 

STEP3. RANK DOCUMENT 
REMAINING MOST 

STEP2. EUMINATE TECHNICALLY CONTROL EFFECTIVE 
INFEASIBLE OPTIONS TECHNOLOGIES CONTROLS 

RBLC 
Database STEPS. 

Informatio Typical Overall Cost Effectiveness SELEC 
n Technical Feasibility Control Efficiency ($lton) TBACT 

Not listed in Feasible. NA NA Selected as 

i) RBLC BACT 
Database 

Not listed in Feasible. NA NA Selected as 

i) RBLC BACT 
Database 

No! listed in Feasible. NA NA Selected as 

i) RBLC BACT 
Datablll!e 
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Environmentw Resources Mill\llgement 

STEP 1. IDENTllY Am POLLUTION CONTROL 

Control 

Maintenance, Startup, 
Shutdown Activities 

Flure Gus 
Recovery 

coordinate inlet filter change outs, pump/compressor 
maintenance, and meter recalibration in order to minimize 
flaring events. 

gas recovery compressor system to recover 
flared gas to the fuel gas system. 

recovery 
oJl:idizers employing I regeneT!ltive or 
heat recovery (e.g. 

oxidizers) 

regenerative or 
recuperative thermnl 
oxidizers) 

STEP 2. ELIMINATE TECHNICALLY 

RBLC 
Database 

Informatio 
n 

RBLe 
Database 

Feasible. 

Not listed in I Infeasible. Please 
RBLC process flare, hut an intermittent use MSS flare. 
Database Therefore, no continuous stream (other than pilot 

gas) is being combusled, and flare gas recovery 
is infeasible to implement. 

RBLe 
Database 

and regenerative thermal oxidizers and will 
prnvide additinnal information when a vendor is 
finalized. 

Use of other planned 
combustion processes 
over n gepnrate 
thermal oxidizer 

Use of exi!rting combustion processes (e.g. flare or heaters) I Not limed in 
over a separate thermal oxidizer RBLC 

Infensible. The thermal oxidizer has a higher 
destruction efficiency (99%) than the flare 
(98%). As such, use of the flare in lieu ofthe 
thermal oxidizer is considered infeasible. 
Fur1her, the waste stream has very low heat 
content « 100 Btu/scf). Therefore, it is not 
feasible to send this stream to the proposed 
heaters as the stream will not combum properly 
and could cause mechanica.! problems within that 
heater causing inefficient operation. 

operntion and good 
combustion prnctices 

the thermal oxidizer. Temperature monitoring will ensure 
proper thermal oxidizer operation. Good combustion 
techniques that will be implemented shal! include: 
- Operator practices 
- Maintenance knowledge 
- Maintenance practices 

Database 

RBLe 
Database 

STEP3. RANK 
REMAINING 

CONTROL 

EVALUATE AND 
DOCUMENT 

MOST 
EFFECTIVE 

STEPS. 
Cost Effectiveness I SELEC 

TBACT 

BACT ~ 

~ 

BACT 
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FUGITIVE 
EMISSIONS 

FUGITIVE 
EMISSIONS 

PLANT-WIDE 

PSD 

GHG 

GHG 

GHG 

STEP 1. IDENTIFY AIR POLLUTION CONTROL STEP 2. ELIMINATE TECHNICALLY 

STEPl. RANK 
REMAlNlNG 

CONTROL 

Control 

I Implementation of a 
LDARprogram 

compressor 
seals 

Use of rod packing for 
reciprocating 
compressors 

driven pneumatic 
controllers or 

I LDAR progrllIJ)s are 
and vary in stringency. LDAR is currently only required 
for VOC sources, Metbane is not considered 11 VOC, so 
LDAR is not required for streams containing 11 high 
content ofmethBJle. Organic y!!por BJlalyzers or cameras 
are commonly used in LDAR programs. TCEQ's 28VHP 
LDAR is currently the most stringent program, which can 
achieve efficiencies of97% for valves. Lone Star will 
implement TCEQ's 28LAER program, which is more 
stringent than 28VHP, on all VOC lines associated with 
the Project; this program will result in II collateIlli 
reduction ofGHG emissions from these piping 
com onents. 
The use of dry compressor seals instead of wet seals can 
reduce leaks 

Lone Star will utilize rod packing and will conduct annual 
in!ipections oftbe packing materials to determine when tbe 
packing needs replacing or any of the components need 

RBLC 
Database 

InformRtio 

I RBLC 
Dalllbase 

RllLC 
Database 

Not listed in 
RllLC 
Database 

(that contains GHG) than standard gas-driven C{lntrollers, I RllLC 
and compressed air-driven pneumatic controllers do not Database 

compressed air-driven I emit 
pneumatic GHG. 
Controllers 

Corbon 
Sequestration flue gas of a combnstion source after combustion has been I RBLC 

completed. Several systems are commercially available Database 
for separating CO2 from flue gas, the most common of 
which are amine-based absorber systems. Separating CO2 
from the flue gas must be paired witb some form of 
storage, or seques1ration, in order for the technology to 
provide any reduction in CO2 emissions. In fact, CO2 

separation without S'!orage actually results in an increase in 
total CO2 generation, since the separation system has an 

" 

Fc:uible. 

environmentally feasible for the Site. The 
of CO2 capture is to concentmte the CO2 stream 
from an emitting source for transport and 
injection at a storage site. CCS requires II highly 
concentrated, pure C02 stream for practical and 
economic reasons. Some oflhe equipment part 
of the proposed project does nol operate on a 
continuous basis. For e.g., the flare is not a 

but an intermittent use MSS flare. 

C:\Dorumnnlli and 

Overall 

STEP 4. 
EVALUATE AND 

DOCUMENT 
MOST 

EFFECTIVE 

STEP 5. 
Cost Effectiveness I SELEC 

TBACT 

BACT I ~ 

BACT 

NA Selected as 
BACT 

NA Selected as 
BACT 

B, Tables B-1 
B-3;the cost 
effe{ltiveness ofCCS is 
estimated to be $350.19 
peTton ofe02 
removed. Due to this 
high enS'! effectiveness, 
CCS is also 
ecnnomical!y 

~ 

~ 
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PSD 

Etwimnmental Resources M:Il1lIgement 

STEP 1. IDENTIFY Am POLLUTION CONTROL 

Control 

"d 

needs for system equipment. 

Dedicated sequestration involves 
into nn on-site or nearby geological formation, sllch lIS en 
active oil reservoir (enhanced oil recovery), a brine 
aquifer, an unmined coal seam, basalt rock formation, or 
organic shale bed. Geologic sequestration is being studied 
in several locations and geologies, with varying results and 
predictions. For geologic sequestration to be a feasible 
technology, a promising geologica! formation must be 
located at, or very near, the facility location. 

Orr-site sequestration involves utiliwtion ofa 3rd-party 
CO2 pipeline system to transport CO2 to more distant 
geologic formations that may be more conducive to 
sequestration than sites in the immediate area Building 
such a pipeline for dedicated use by a single facility is 
almost certain to make any project economically 
infeasible, from both an absolute and BACT-review 
perspective. However, such an option mEl}' be effective if 
adequate storage capacity exists dOYfflstream end 
reasonable transportation prices con be arranged with the 
pipeline operator. 

44 

STEP 2. ELIMINATE TECHNICALLY 

Database 
Informatio 

gas) is being combusted, and add-on controls life 
not technica!ly feasible. Therefore, CCS is 
considered technically infeasible for the flare. 

For the continuously operated equipment at the 
site (heaters, thermal oxidizer), eld:racting CO2 

from exhaust gases requires equipmenllo capture 
the flue gas exhaust and to separate and 
pressurize the CO, for transportation. The stack 
vent streams will be low pressure, high volume 
streams at II very high temperature, with low CO2 

content and win contain miscellaneous 
pollutants, such liS PM that can contllminote the 
seplII"ation process. Additionally, piping would 
need to be stainless steel due to the corrosive 

gM 
streams requires several steps: filtration, cooling, 
compression, CO2 removal using amine units, 
and recompression. Filtration would require the 
remOVHI of PM from the streams without creating 
too much back pressure on the upstream system 
(i.e., the facility's combustion processes). Next 
cooling: the installotion ofadditional cryogenic 
units or other cooling mechenisms (e.g. complex 
heat exchengers) would be required to reduce the 
temperature of the streams from over 800 F to 
less thnn 100 F prior to separation, compression, 
and transmission. The cryogenic units would 
require propane compression. Inlet compression 
would be needed to increase the pressure from 
atmospheric to the minimum of 700 pounds per 
square inch (psi) required for effioient CO2 

separation. The installation of a dedicated amine 
unit to capture the CO2 from the exhaust/wasle 
streams and a natuml gos-fired heater to separate 
COl from the rich amine would be required. 
Finally, the separated CO2 stream would require 
large compression equipment, capable of 
handling acidio gases (stainless steel compressor) 
with high energy consumptionlcost, to pressuriw 
the C02 from near atmospheric pressure 

STEP3. RANK 
REMAINING 
CONTROL 

Overall 

STEP 4. 
EVALUATE AND 

DOCUMENT 
MOST 

EFFECTIVE 

Cost Effectiveness 

Ii 
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STEP 1. IDENTIFY Am POLLUfION CONTROL 

PSD Control 

Environmentnl ReS()LlfCeS MlIlIlIgement 45 

STEP 2. ELIMINATE TECHNICALLY 

RBLC 
Database 

Informatio 

RBLe 
Database 

Moreover, because the electricity required to run 
all uflbe above mentioned equipment additional 
natural gas-fired generators would be required. 
Therefore, the fuel consumption and resultant 
combustion-related OHG emissions would be 
even greater than emissions from the proposed 

to have an additional 100 MMSCFD amine 
unit, cryogenic unit, and associated equipment 
(Le., heaters, CO2 surge tonks, compressor 
engines, and piping control system) greater than 
the size of the proposed plant. Engine 
horsepoWilT needed to compress the 
exhaust/waste gas streams for COl separator 
would be more than 28,000 bp [equivalent to 6 
Caterpillar 3616 engines@4735hpeach]. 
Notably each 3616 engine will generate nearly 
20,000 tpy C02 for a total of 120,000 tons of 
C02jus1 from the compression process to the 
dedicated amine unit. This compression 
configuration would have to be repeated to get 
the CO2 from the amine regenerator into a COl 
pipeline. Therefore, this 1ype of control strategy 
would generate over 250,000 tons of C02 which 
is nearly equivalent to the proposed project. 
Therefore, Lone Star believes that CCS is not 
BACT due to its negative environmental and 
energy impacts. 

Further, although current technologies could be 
used to capture CO, from new and e:o;:isting 
plants, they are not ready for widespread 
implementation. Based upon on the issues 
identified above, Lone Star does not consider 
CCS to be a technically, economically, or 
commercially viable GHG control option for the 
Site. 

STEPl. RANK 
REMAINING 

CONTROL 

Typical Overall 

STEP 4. 
EVALUATE AND 

DOCUMENT 
MOST 

EFFECTIVE 

Cost Effectiveness 
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Table 8~2: TOD~n nVII BACT Analvsis for GHG E: - -"""""'11" 
STEP 4. 

EVALUATE AND 
STEP3. RANK DOCUMENT 
REMAINING MOST 

STEP 1. IDENTIFY AIR POLLUTION CONTROL STEP 2. ELIMINATE TECHNICALLY CONTROL EFFECTIVE 
Emission Source TECHNOLOGIES INFEASIRLE OPTIONS TECHNOLOGIES CONTROLS 

RBLC 
Database STEPS. 

PSD Control Informatio Typical Overall Cost Effectiveness SELEC 
Source Description Pollutant Technology Control Technology Description n Technical Feasibility Control Efficiency ($/tOD) TRACT 

PLANT-WIDE GHG Use of electric-driven The refrigeration compressors will be electric-driven, Not listed in Feasible_ 100% [5] NA Selected as 

~ Engines resulting in no GHG emissions from these sources. RBLC BACT 
Database 

[1]Availablc und Emerging Tcchnalagtcsfor RedUCing Greenhause Gas Emlss/on.l/rom the Petroleum Refining IndusTry, issued by EPA in October 2010. Section 3.0, SummEUY ofGHG Reduction Measures, Table I: Summmy ofGHG Reduction MeMures for the Petroleum Refinery Induslry. 

[2]40 CFR Part 98 Subpart C, Table Col. 

[3]Avol/ab/e and Emerging Tcchnologlesfor RedUCing Greenhouse Gas Emissions/rom the Petroleum Refining Industry, issued by EPA in October 2010. Section 5.1.1.5 Improved Maintenance. 

[4] Available and Emerging Technologiesfor Reducing Greenhouse Gas Emissions/rom the Petroleum R,,(lning Industry, issued by EPA in October 2010. Section 5.1.4, Carbon Capture. 

[5] Based upon only using electricity so no combusted related GHG emissions. 
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8.4 

Table 8-3: 

8.5 

SUMMARY - SELECTED BACT 

A summary of the proposed BACT for each applicable emission source part of the 
proposed project is provided in Table 8-3 below. 

Proposed GHG BACT 

Source Descriptions BACT Options 
Combustion air controls - limitations on excess air; 

Hot Oil Heater Fuel selection/switching; 
Efficient heater and burner design; 
Periodic tune-ups and maintenance for optimal thennal efficiency; 

Regeneration Heater Heat recovery; 
Proper operation and good combustion practices. 

Efficient heater and burner design 
Flare - Continuous pilot 
operation 

Periodic tune-ups and maintenance for optimal thennal efficiency 

Flare· MSS Minimize duration of Maintenance, Startup, and Shutdown activities 

Thennal Oxidizer Proper design, operation and good combustion practices 

Implementation of a 28LAER LDAR program 

Use of dJy compressor seals 

Fugitive Emissions 

Use of rod packing for reciprocating compressors 

Use oflew-bleed gas-driven pneumatic controllers or compressed air-driven 
pneumatic controllers 

Plant-wide Electric-driven compressor engines 

GOOD COMBUSTION PRACTICES 

The emissions ofGHGs can be controlled by using good combustion practices for 
operating and maintaining the combustion equipment to maximize fuel efficiency 
which will minimize emissions of CO2 on an energy output basis. By burning 
lesser fuel to perform the same amount of work, lesser amounts of CO2, CIL!, and 
N20 will be emitted to the atmosphere. A summary of the good combustion 
practices identified based on EPA guidance that Lonestar will implement are 
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summarized in Table 8-4 below. 12 

Table 8-4: Summary of Good Combustion Practices 

Good 
Combustion Practice Standard 
Tecbnique 

Operator - Official documented operating procedures, - Maintain written site specific 
practices updated as required for equipment or practice operating procedures in accordance 

change with Good Combustion Practices 
- Procedures include startup, shutdown, (GCPs), including startup, shutdown, 
malfunction and malfunction 
. Operating logs/record keeping 

Maintenance - Training on applicable equipment - Equipment maintained by personnel 
knowledge and procedures with training specific to equipment 

Maintenance - Official documented maintenance procedures, - Maintain site specific procedures for 
practices updated as required for equipment or practice best/optimum maintenance practices 

change 
- Routinely scheduled evaluation, inspection, - Scheduled periodic evaluation, 
overhaul as appropriate for equipment involved inspection, overhaul as appropriate. 
- Follow vendor recommendation Maintenance 
logs/record keeping 

Fuel quality - Monitor fuel quality - Fuel analysis where composition 
(analysis); - Periodic fuel sampling and analysis could vary and where of significance 
Use of clean - Lonestar shall use only pipeline quality natural to sulfur content 
fuels (natural gas. Natural gas bums more cleanly than fuels 
gas) with higher hydrocarbon content 

Combustion - Adjustment of air distribution system - Routine and periodic adjustments 
air based on visual observations and checks 
distribution - Adj uslment of air distribution based on 

continuous or periodic monitoring 

Good - Since the plant is a new construction, - Keep record of manufacturer's 
engineering all sources shall be operating at the best certificate and maintain the engines 
design efficiency possible by design. as per the manufacturer's guidelines. 

Conducting - Visible emissions observations shall be made - Maintain schedule and records of the 
visible and recorded in accordance with the visible emission observation made. 
emissions requirements specified in 40 CFR §64.7(c). 
observations 

12 http://www.epa.gov /ttnatwOl/iccr/ ctirss/ gcp.pdf 
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TABLEA-1 

GHG Emission Rate Summary 

Source Description 
CO2 CH. N20 
(tpy) (tpy) (tpy) 

Hot Oil Heater 137,943.19 2.60 0.26 
ReQenerator Heater 23,501.43 0.44 0.04 
FUQitives 0.002 0.001 --
MSS - Flare 52.40 -- --
Thermal Oxidizer 42,693.42 1.75E-01 1.79E-02 

Total 204,190.45 3.22 0.32 

NOTES: 

Low concentrations of miscellaneous air contaminants may be present. 
Other components present in trace quantities are not represented. 
This representation does not cover all operating scenarios. 

C02e 
(tpy) 

138,078.48 
23,524.48 

0.03 
52.40 

42,702.64 
204,358.04 
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EPN FIN 

EPN FIN 

u IO-~v"'V~ UIO-~v"'V~ 

NOTES: 

1) Fuel Heating Value = 

Design Heat 
Input 

(MMBtu/hr) 

CO, 

137,943 

TABLEA-2 

Hot Oil Heater Emission Rate Calculations 

Annual 
Operation 

(hIS) 
Fuel Type 

Annual Emissions (ton/yrl 3 

CH, N,O 

2.60 0.26 

1,020 BtU/sci 

Annual 

C02e 

138,078 

2) From 40 CFR 98.33, Tables C-l and C-2 
3) Sample Calculations: 

Healer annual emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (kg/MMBtu)] x [8,760 hr/yr] x [1 tonnel1 ,000 kg] x [1.10 tonltonne] = ton/yr 
and 

Healer annual emissions: [C02 annual emissions (ton/yr)J x [1] + [CH4 annual emissions (ton/yr)J x [21] + [N20 annual emissions (ton/yr)] x [31 D1 = ton C02e/yr 
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TABLEA-3 

Mole Sieve Regenerator Heater Emission Rate Calculations 

Design Heat Annual Annual Fuel Emission Factors :z 
EPN FIN Input Operation Fuel Type Use 1 CO, CH, N,O 

(MMBtufhr) (hIS) (MMscffyr) (kgfMMBtu) (kgfMMBtu) (kofMMBtu) 
U1>-bL;KIV" 46 8,760 NG 395 53.02 0.001 0,0001 

Annual Emissions Ct01!!i'.!1 
EPN FIN 

CO, CH, N,O C02e 

U'IO-bL;KIV" u ,o-~"'"""" 23,501 0.44 0.04 23,524 

NOTES: 

1) Fuel Heating Value = 1,020 Btu/sef 
2) From 40 CFR 98.33, Tables C-1 and C-2 
3) Sample Calculations: 

Heater annual emissions: [Design heat Input (MMBtu/hr)J x [Emission Factor (kgfMMBtu)] x [8,760 hr/yr] x [1 tonnel1 ,000 kg] x [1.10 ton/tonne] = ton/yr 
and 

Heater annual emissions: [C02 annual emissions (ton/yr)) x [1] + [CH4 annual emissions (ton/yr)J x [21] + [N20 annual emissions (tonfyr)] x [310] = ton C02e/yr 

Texas Registered Engineering Finn F-2393 C:\Documents and Seltings\araceli.soriano\Desktop\ETP\0140876 -Appendix A. Emission Calculations -2011-1130 PK 

I 
I 

II 
Ii 
i' 

! 

'I 
Ii 
! 

II I, 
r 

I 
I 

1 



TABLE A-4 

Thermal Oxidizer Emission Rate Calculations 

Emissions from Fuel Gas Combustion: 
Emissions from fuel gas combustion are based on emission factors in Tables C-1 and C-2 of 40 CFR 9a, Subpart C for natural gas and design firing rate of 
the thermal oxidizer. 

Process Data 1: 

Firing rate 
Fuel Heating Value = 

10 MMBtu/hr 
1,020 Btu/scf 

Maximum Hourly Emission Rate (Ibs/h,) 
Emission Point I CO, (Ib/hr) CH~(Ib/hr) N,o (Ib/hr) 

012-THERMO I 1168.890 I 0.022 0.0022 

Annual Average Emission Rate (tpy) 
Emission Point I CO, (tpy) I CH~'(tpy) 

012-THERMO 5119.74 0.097 0.010 

CO2 Emission Rates: 

Emission Point I CO, (Ib/h') CO, (tpy) 

012-THERMO I 1,084.71 4,751.04 

Notes; 
1) Firing rate and ORE were provided by vendor. 

Global Warming Potentials & Emission Factors: -
",.ODa. I:.mlSSlon 

Pollutant Warming Factor3 

Potential2 ". 
CO, 1 53.02 

CH, 21 1.0E-03 

N,O 310 1.0E-04 

CO,e (tpy) 

5124.757 

C02e Emission Rates: 

Emission Point CO,e (Ib/h,) I CO,. (tpy) 

012-THERMO 1,065.66 I 4,756.06 

2) Default global warming potentials from 40 CFR 98, Subpart A, Table A-1. 
3) Default emission factors from 40 CFR 98, Subpart C, Tables C-1 and C-2, for natural gas. 
4) Flue gas data provided by vendor. 
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Emissions from Waste Gas Combustion: 
Emissions from waste gas combustion are based on following -
1) Direct CO2 emissions from the waste gas, based on vendor provided data on thermal oxidizer inlet stream (Le. T. Oxid Blowr Suet stream) 

2) CO, generated by combustion of the waste gas, calculated using 40 CFR 98.233 Eq. W-21 

3) Direct CH4 emissions that are uncontrolled by the thermal oxidizer based on a destruction efficiency of 99% 

4) N,O emissions generated by combustion of waste gas, calculated using 40 CFR 98 Subpart W, Eq. W-40. 

Process Stream Data to Thermal Oxidizer 
Uncontrolled 

Streams Component 
Vapor Phase TotalVOC 

Flow Rate' 
Stream Lower 

Gas Firing Rate' 
Composition2 Emissions to Heating Value' 

TO' 
Ib/hr Ib/hr mmScf/hr Btu/scl MMBtu/hr I MMBtu/yr 

Carbon 
7,143.06 Dioxide 

Methane 1.80 234.93 I 0.092 I 102.12 I 9.36 I 82005.36 
Ethane 211.60 

Propane 114.46 
i-Butane 31.45 

T. Oxid Blowr n-Butane 3.61 

Suet' 
i-Pentane 16.35 
n-Pentane 13.36 
n-Hexane 11.16 
n-Heotane 0.26 
n-Oetane 0.09 
n-Nonane 0.00 
Propene 44.19 
Nitroqen 1,458.20 

Notes. 
1) Following streams are combined at the vent header to form the T. Oxid Blowr Suct stream: DEA Regen Acid Gas, Rich 
Amine Drum Vent, and Compressor Seals. Therefore the composition of the T. Oxid BloWT Suct stream is used to determine 
GHG emissions from the thermal oxidizer. 
Data on these streams are provided below lor completeness, however, only the T. Oxid Blowr Suct stream data are used in 
emission calculations. 
2) Vendor provided data 
3) Calculated by summing aliVOC components of the stream 
4) Calculated from stream LHV and flow rate 
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Vapor Phase 

Streams Component Composition2 Streams 

Ib/hr 

Carbon Dioxide 0.00 

Methane 0.00 

Ethane 0.00 

Propane 6.97 

i-Butane 9.19 

n-Butane 0.00 

Compressor Seals i-Pentane 0.00 DEA Regen Acid 
Gas 

n-Pentane 0.00 

n-Hexane 0.00 

n-Heptane 0.00 

n-Octane 0.00 

n-Nonane 0.00 

Propene 13.31 

Nitrogen 425.17 

Texas Registered Engineering Firm F-2393 

Vapor Phase Vapor Phase 
Component Composition2 Streams Component Composition2 

Ib/hr Ib/hr 

Carbon Dioxide 7,142.39 Carbon Dioxide 0.67 

Methane 0.18 Methane 1.62 

Ethane 25.80 Ethane 185.80 

Propane 8.81 Propane B2.50 

i-Butane 0.00 i-Butane 0.92 

n-Butane 0.00 n-Butane 1.29 

i-Pentane 0.00 Rich Amine Drum i-Pentane 0.62 
Vents 

n-Pentane 0.00 n-Pentane 0.47 

n-Hexane 0.09 n-Hexane 2.08 

n-Heptane 0.00 n-Heptane 0.26 

n-Octane 0.00 n-Octane 0.09 

n-Nonane 0.00 n-Nonane 0,00 

Propene 0.00 Propene 0.00 

Nitrogen 0.00 Nitrogen 0.00 
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CO, from 
N,O from Direct CO2 Emissions from Combustion Direct CH4 Emissions from 

Emissions from Waste Gas 1 of Waste Waste Gas3 Combustion of 

Waste Gas Gas2 Waste Gas4 

Iblhr I tpy tpy Iblhr I tpy tpy 
7,143.06 I 31,286.59 6287.10 0.02 I 0.08 0.0082 

Notes: 
1) Ijased on vendor provided data ot the I. UXlde 1::31owr ~uct stream. Assumed that I U does not control CU 2 emiSSions. 
2) Calculated using Eq. W-21 and W-36 of 40 CFR 98, Subpart W. Detailed calculations of carbon flow are provided below. 
3) Based on vendor provided data of the T. Oxide Blowr Suct stream and 99% destruction efficiency of the TO. Annual emissions are 
estimated assuming 8760 hours/year. 
4) Calculated using Eq. W-40 of 40 CFR 98, Subpart W. 

Carbon Flow for CO2 Combustion Emissions 

Carbon CO2 Emissions from 
Compound 

No. of 
MoIWt. Flow Rate' Concentration 1 Weighted 

Combustion3 
Carbons Flow' 

Iblhr % scflyr scflyr tov 
Methane 1 16.043 1.80 0.02 160,600 157,388 9.31 
Ethane 2 30.070 211.60 2.27 36,456,200 35,727,076 2,114.33 

Prooane 3 44.097 114.46 1.23 29,630,700 29,038,086 1,718.47 
i-Butane 4 58.123 31.45 0.34 10,920,800 10,702,384 633.37 
n-Butane 4 58.123 3.61 0.04 1,284,800 1,259,104 74.51 
i-Pentane 5 72.150 16.35 0.18 7,227,000 7,082,460 419.14 
n-Pentane 5 72.150 13.36 0.14 5,621,000 5,508,580 326.00 
n-Hexane 6 86.172 11.16 0.12 5,781,600 5,665968 335.31 
n-Heptane 7 100.198 0.26 0 0 0 0.00 
n-Octane 8 114.224 0.09 0 0 0 0.00 
n-Nenane 9 128.200 0.00 0 0 0 0.00 
Propene 3 42.080 44.19 0.47 11,322,300 11,095,854 656.65 

Total 108,405,000 106236900 6287.10 

Notes: 
1) Vendor provided data 
2) Based on mole fraction and number of carbon atoms in each compound. 
3) Eq. W-21 of 40 CFR 98, Subpart W. Assumed default value of n of 0.98. Conversion from scflyr to tpy is based on Eq. W-
36 of 40 CFR 98, Subpart W. 
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Total CO,e 

Emissions 
(tpy) 

Fuel Gas 5,124.76 
Combustion 
Waste Gas 37,577.89 

Total . __ ~702.64 
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TABLEA-5 

Equipment Leak Fugitives (EPN 019-FUG) 

Emission Estimate 

Emission Number of LDAR Control Methane CD, Methane Emissions 2 CO2 Emissions z 

ComDonent Service Factor 1 ComDonents Proaram Efficiencv (wi "{o) (wi 0) (Ib hr tpy . IID/hr) (tpy) 

GasNapor 0.00992 881 28LAER 97% 0.02% 0.03% 0.0001 0.000271 0.0001 0.0003 
Valves 3 LiQht Oil 0.0055 2.461 28LAER 97% 0.02% 0.03% 0.0001 0.000420 0.0001 0.0005 

Heavy Oil 0.0000185 28LAER 0% 0.02% 0.03% 0 0 0 0 

Pumps 4 
Liaht Oil 0.02866 50 28LAER 93% 0.02% 0.03% 0.0000 0.000104 0.0000 0.0001 
Heavy Oil 0.00113 28LAER 0% 0.02% 0.03% 0 0 0 0 

GasNaoor 0.00086 1.159 28LAER 75% 0.02% 0.03% 0.0001 0.000258 0.0001 0.0003 
Flanges/Connectors Liaht Oil 0.000243 2.835 28LAER 75% 0.02% 0.03% 0.0000 0.000178 0.0001 0.0002 

Heavy Oil 0.00000086 28LAER 75% 0.02% 0.03% 0 0 0 0 
Compressors GasNaoor 0.0194 3 28LAER 95% 0.02% 0.03% 0.0000 0.000003 0.0000 0.0000 
Relief Valves5 GasNapor 0.0194 51 28LAER 100% 0.02% 0.03% 0.00 0.00 0.00 0.00 

Liaht Oil 0.0165 34 28LAER 100% 0.02% 0,03% 0.00 0.00 0.00 0.00 
Other 6 Light Oil 0.0165 1 2BLAER 97% 0.02% 0.03% 0.0000001 0.000001 0.0000002 0.000001 

TDtal: 0.0003 0.0012 0.0004 0.0016 
Global Warming Potential (GWP) Factor: 21 1 

COze Emissions (Annual Emissions x GWP): 0.03 Methane 0.0016 CO2 

I Total COze Emissions: 0.028 tpy 

NOTES: 

1) EmisSion factors are for "Oil and Gas Production Operations" from TCEQ Guidance Package For Equipment Leak Fugitives Dated October 2000 
2) Annual emissions based on operation of fugitives 8,760 hoursfyear 
3) Relief valves in liquid service included in counts for light liquid valves per TCEQ guidance 
4) Leakless pumps not included in light liquid pump count 
5) Relief valves in gaseous service are equipped with rupture disks, resulting in 100% control (per TCEQ guidance) 
6) "Other" includes diaphragms, dump arms, hatches, instruments, meters, polished rods, and vents and are assumed to have same control efficiency as valves, 
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Flow rate' Event duration (hr) 
lib/event' 

17,760 12 

CO2 emissions 

Constituent Structure 

Methane CH. 

Ethane C2HS 

Propane C3HS 

i-Butane C4H10 

n-Butane C4H10 

n-Pentane CSH12 

n-Hexane C6H14 

COze Emission Rates3.4: 
EPNs COze (Ib/hr) 

EPN 004-FlARE 4,366.89 

NOTES: 

Events/yr 

2 

MW (Ib/lb-rnole) 

16 

30 

44 

58 

58 

72 

86 

CO,eltpy) 

52.40 

1) Flow ra1e and speciation was provided by ETP. 

TABLEA-6 

Flare MSS Emissions (EPN 004-FLARE) 
Greenhouse Gas Emissions 

ORE 

99% 

Mass Fraction Maximum Flow Maximum Flow 
(%)1 Rate lib/event) Rate (Ib/hr) 

2.5% 439.63 36.64 

68.1% 12,094.84 1,007.90 

21.4% 3,808.76 317.40 

2.5% 440.85 36.74 

3.9% 695.00 57.92 

0.5% 90.65 7.55 

0.4% 72.15 6.01 

2) The COz emission factor is estimated by assuming complete conversion of the carbon in the organic feed stream to CO 2. 

3) C02e emissions are calculated by multiplying the mass-based emissions of CO2, CH4, and N20 with the Global Warming Potentials for each. 

4) Flare emissions presented in this application represent MSS emissions generated by FRAC II train. 

CO2 Facto~ CO2 Emissions CO2 Emissions 
lib CO,/Ib) 

Ilb/hr) Itpy) 

2.75 100.75 1.21 

2.93 2,956.52 35.48 
3.00 952.19 11.43 

3.03 111.48 1.34 

3.03 175.75 2.11 

3.06 23.08 0.28 

3.07 18.46 0.22 
TOTAL 4,366.89 52.40 

Texas Registered Engineering Firm F-2393 C:\Documents and Setlings\araceILsoriano\Desktop\ETP\0140876 - Appendix A. Emission Calculations -2011-1130 PK 

I 
I 
" , 
'I 

Ii 

I 
I 
! 

I 



Supporting Documentation for BACT Analysis 
AppendixB 
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Project No. 0140876 

Environmental Resources Management 
15810 Park Ten Place, Suite 300 

Houston, Texas 77084 
(281) 600-1000 
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Table 8-1 

CCS Cost Analysis - Co, Exhaust Flow Rates 

Combustion CO2 Emissions 1 

Source 
EPN 

tonlvr 

Hot Oil Heater 003-SCRNE 137,943.19 
Amine 

Regenerator 004-SCRNE 23,501.43 
Heater 

MSS - Flare 004-FLARE 52.40 
Thermal 002-

42,693.42 
Oxidizer THERMO 

Total 204,190.45 

1See Appendix A for CO2 emission calculations. 

2Volumetric emissions of CO2 were calculated as follows: 

CO2 

Emissions2 

MMScflvr 

2,414.01 

411.28 

0.92 

747.13 

3,573.33 

CO2 (tons/yr) " 2000 (Ibfton) 144 (Ib/lb-mole)" 385 (scfIJb-mole) /10"6IMM 

3Exhaust flow was calculated as follows: 

Exhaust velocity (ft/sec) " 3600 (secJhr) " PI " (Stack Dia (ft)/2)"2 " (459.67 + 68F) I 
(459.67 + exhaust temperature (F»" 8760 (hr/yr) 110"'6/MM 
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Table B-2 

CO. Pipeline Data 

Pipeline Length (L) 35 miles 
Pipeline Diameter (D)' 8 inches 

Number of Injection Wells 0 
Uncontrolled CO, Emissions 204,190.45 ton/year 

559.43 tons/day 

Control Efficiency 90% 

Controlled CO, Emissions 
20,419.05 ton/year 

55.94 ton/day 

1 Distance to pipeline is calculated approximately based on location of Denbury Green Pipeline location in Chambers County as seen from the National 
Pipeline Mapping System (http://www.npms.phmsa.dot.govl) 

2 "Estimating Carbon Dioxide Transport and Storage Costs", National Energy Technology Laboratory, U.S. DOE, DOE/NETL - 201 0/1447, March 2010, 
Figure 4 
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Table 8-3 
Estimated Costs for CCS of Stack CO2 Emissions 

Type Units 
Costs 

Eauation Used' I Cost $ 
Pipeline Costs 

$ 
Pipeline Materials Diameter (inches), $64,632 + $1,85 X LX (330.5 X D' + 686.7 X D + 26,960) $3,535,594.60 

Length (miles) 

$ 
Pipeline Labor Diameter (inches), $341,627 + $1.85 X LX (343.2 X D' + 2,074 X D + 170,013) $13,846,521.55 

Length (miles) 

$ 
Pipeline Miscellaneous Diameter (inches), $150,166 + $1.58 X L X (8,417 X D + 7,234) $4,273,887.00 

Length (miles) 

$ 
Pipeline Right of Way Diameter (inches), $48,037 + $1.20 X L X (577 X D + 29,788) $1,493,005.00 

Length (miles) 

Other Capital Costs 
Inlet Compression - one 3516 

$ $2,500,000.00 
enaine' 

CO, Compression Equipment -
$ $2,500,000.00 

one 3516 engine' 
Cryogenic Unils/Amine 

$ $25,000,000.00 
Units/Dehydrators' 

CO, Surge Tank' $ $1,512,939.34 

Pipeline Control System4 $ $145,466.95 

Operation and Maintenance Costs' 

Fixed O&M I $/mile/year $8,632 I $302,120 

Total Cost $55,109,534.44 
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Amortized Cost 

Total Capital Investment (TCI) $ $54,807,414.44 
i (1 + i)"/((1 + i)" - 1) 

Capital Recovery Factor (CRF) i = interest rate = 0.08 0.15 
n = equipment life = 10 years 

Amortized Cost $ CRFXTCI $8,167,920.95 

Total Annualized Cost $ $8,470,041 

$/ton of CO, 
$414.81 Cost Effectiveness removed 

3Cost adjusted using average consumer price index to 2011 dollars from 2007 dollars based on data presented in "Estimating Carbon Dioxide Transport and Storage Costs", National 
Energy Technology Laboratory, U,S. DOE, DOE/NETL - 2010/1447, March 2010 
4Estimated cost obtained from vendor 

S"Estimating Carbon Dioxide Transport and Storage Costs", National Energy Technology Laboratory, U.S. DOE, DOEINETL - 201011447, March 2010 

Texas Registered Engineering Firm F-2393 C:\Documents and Settings\araceli.soriano\Desktop\ETP\Appendix B 

i 

I 



· --'----=--" -"---- --....::.:.=~.--.- -.. --.:.:.:::::.....'--------- ----.::==~---- ... 

TCEQ Permit Application Forms and Tables 
Appendix C 

December 2, 2011 
Project No. 0140876 

Environmental Resources Management 
15810 Park Ten Place, Suite 300 

Houston, Texas 77084 
(281) 600-1000 

C:\Documents and Settings\araceli.soriano\Desktop\ETP\16974Hrpt(12-2-2011).doc 



TABLE 4 
COMBUSTION UNITS 

OPERATIONAL DATA 

Number from flow diagram: 012-mERMO Model Number(if available): 

Name of device: Thermal Oxidizer Manufacturer 

CHARACTERISTICS OF INPUT 

Waste Material" Chemical Composition 

Min. Value Expected Ave. Value Expected Design Maximum 
Amine Unit Material (lblhr) (lblbr) (lb/hr) 

l. 

2. 

3. 

4. 

5. 

Gross Heating Value Btullb Minimum Maximum 
of Waste Material Air Supplied for 

(Wet basis if applicable) 1020 Waste Material 

Waste Material of Total Flow Rate Inlet Temperature 
Contaminated Gas (lblhr) (OF) 

Minimum Expected Design Maximum Minimum Expected Design Maximum 

Fuel Chemical Composition 

Material Min. Value Expected Ave. Value Expected Design Maximum 
(lblhr) (lblhr) (lblhr) 

l. 

2. 

3. 

4. 

Gross Heating Value Btullb 
Air Supplied for 

Minimum Maximum 
ofFuel 

Fuel 
SCFM (70°F & 14.7 psia) SCFM(70°F & 14.7 psia) 

*Describe how waste material is introduced into combustion unit on an attached sheet. Supply drawings, dimensioned and to scale 
to show clearly the design and operation of the unit. 



FORM PI-2 (72-9) 

Flue Gas 
Released 

Material 

1. CO, 

2.H,O 

3.N, 

4. S02 

5.0, 

Temperature at 
Stack Exit 

eF) 

TABLE 4 
COMBUSTION UNITS 

(continued) 

CHARACTERISTICS OF OUTPUT 

Chemical Composition 

Min. Value Expected Ave. Value Expected 
(Ib/hr) (Ib/hr) 

50.8% 

0.0% 

46.6% 

0.1% 

2.47% 

Design Maximum 
(Ib/hr) 

Total Flow Rate Velocity at Stack Exit 
(Iblhr) (ftlsec) 

Minimum Expected Maximum Expected Minimum Expected Maximum Expected 

COMBUSTION UNIT CHARACTERISTICS 

Chamber Volume from Drawing Chamber Velocity at Average Chamber Temperature 
(fl' ) Average Chamber Temperature (OF) 

(ftlsec) 

Average Residence Time Exhaust Stack Height Exhaust Stack Diameter 
(sec) (Il) (Il) 

ADDITIONAL INFORMATION FOR CATALYTIC COMBUSTION UNITS 

Number and Type of Catalyst Bed Velocity Max. Flow Rate per Catalytic Unit 
Catalyst Elements (ftlsec) (Manufacturer's Specifications) 

SpecifY Units 

Attach separate sheets as necessary providing a description of the com bustion unit, including details regarding principle of 
operation and the basis for calculating its efficiency. Supply an assembly drawing, dimensioned and to scale, to show clearly 
the design and operation of the equipm ent. [fthe device has by passes, safety valves, etc., specifY when such bypasses are to 
be used and under what conditions. Submit explanations on control for tern perature, air flow rates, fuel rates, and other 
operating variables. 

10/93 
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Table 6 

BOILERS AND HEATERS 

Type of Device: Hot Oil Heater Manufacturer: 

Number from flow diagram: (EPN 013-SCRNE) Model Number: 

CHARACTERISTICS OF INPUT 

Type Fuel Chemical Composition Inlet Air Temp of Fuel Flow Rate 
(% by Weight) (after preheat) (scfm'" or Iblhr) 

Average I Design Maximum 

3,700 I 240 MMBtulhr 

Natural Gas Gross Heating Value 
of Fuel Total Air Supplied and Excess Air 

(specify units) Average Design Maximum 

1,020 Btu/set scfm" scfm' 
% excess % excess 

(vol) (vol) 

HEAT TRANSFER MEDIUM 

Type Transfer Medium Temperature OF Pressure (psia) Flow Rate (specify units) 

(Water, oil, etc.) Input Output Input Output Average Design Maximum 

Oil 

OPERATING CHARACTERISTICS 

Average Fire Box Temp. Fire Box Volume (ft?) Gas Velocity in Fire Box Residence Time 
at max. firing rate (from drawing) (fUsec) at max firing rate in Fire Box 

at max firing rate (sec) 

STACK PARAMETERS 

Stack Diameters Stack Height Stack Gas Velocity (ftlsec) Stack Gas Exhaust 

(@Ave. Flow Rate) (@Max.Flow Rate) Temp OF scfm 

7.6 ft 100 44.1 555 

CHARACTERISTICS OF OUTPUT 

Material Chemical Composition of Exit Gas Released (% by Volume) 

See Table 1(a) 

Attach an explanation on how temperature, ari flow rate, excess air or other operating variables are controlled. 

Also supply an assembly drawing, dimensioned and to scale, in plane, elevation, and as many sections as are needed to show clearly the 

operation of the combustion unit. Show interior dimensions and features of the equipment necessary to calculate in perfonnance . 

.,Standard Conditions: 70"F, 14.7 psia 



Table 6 

BOILERS AND HEATERS 

Type of Device: Molecular Sieve Regenerator Heater Manufacturer: 

Number from flow diagram: (EPN 013-SCRNE) Model Number: 

CHARACTERISTICS OF INPUT 

Type Fuel Chemical Composition Inlet Air Temp of Fuel Flow Rate 
(% by Weight) (after preheat) (sefm* or lh/hr) 

Average I Design Maximum 

3,700 I 34 MMBtu/hr 

Natural Gas Gross Heating Value 
of Fuel Total Air Supplied and Excess Air 

(specify units) Average Design Maximum 
1,020 BTU/sef sefm'" scfm* 

% excess % excess 
(vol) (vol) 

HEAT TRANSFER MEDIUM 

Type Transfer Medium Temperature of Pressure (psia) Flow Rate (specify units) 

(Water, oil, etc.) Input Output Input Output Average Design Maximum 

NIA 

OPERATING CHARACTERISTICS 

Average Fire Box Temp. Fire Box Volume (ft?) Gas Velocity in Fire Box Residence Time 
at max. firing rate (from drawing) (ft/sec) at max firing rate in Fire Box 

at max firing rate (sec) 

STACK PARAMETERS 

Stack Diameters Stack Height Stack Gas Velocity (ftJsec) Stack Gas Exhaust 

(@Ave. Flow Rate) (@Max.Flow Rate) Temp of scfm 
7.6 ft 100 44.1 555 

CHARACTERISTICS OF OUTPUT 

Material Chemical Composition of Exit Gas Released (% by Volume) 

See Table 1(a) 

Attach an explanation on how temperature, ari flow rate, excess air or other operating variables are controlled. 

Also supply an assembly drawing, dimensioned and to scale, in plane, elevation, and as many sections as are needed to show clearly the 

operation of the combustion unit. Show interior dimensions and features of the equipment necessary to calculate in performance. 

"Standard Conditions: 70°F, 14.7 psia 



Number from Flow Diagram: 004-FLARE 

Waste Gas Stream Material 

MSS Emissions 

% oftime this condition occurs 

Waste Gas Streams 

Fuel Added to Gas Streams 

Table 8 

FLARE SYSTEMS 

Manufacturer & Model No. (if available): 

CHARACTERISTICS OF INPUT 

Min. Value Expected Ave. Value Expected 

(scfm [68", 14.7 psia]) (scfm [68", 14.7 psia]) 

25 

0.27% 

Flow Rate (scfm [68", 14.7 psia]) 

Minimum Expected Design Max. 

Design Max. 

(scfm [68", 14.7 psia]) 

Temp. "F Pressure (psig) 

Number of Pilots Type Fuel Fuel Flow Rate (scfm [70", 14.7 psia]) per pilot 

1 Natural Gas 200 sefh 

For Stream injection Stream Pressure (psig) Total Stream Flow Temp. "F Velocity (fUsec) 

Minimum Expected Design Max. Rate (Ib/hr) 

Diameter of Steam Jets Design basis for steam injected 
Number of Jet Streams 

(inches) (Ib steamllb hydrocarbon) 

For Water Injection Water Pressure (psig) Total Water Flow Rate (gpm) No. of Diameter of Water 

Min. Expected Design Max. Min. Expected Design Max. Water Jets Jets (inches) 

Flare Height (tt) 415 Flare tip inside diameter (tt) 

CapitallnstalJed Cost $ Annual Operation Cost $ 
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This Addendum 1 to the GHG PSD permit application, submitted to EPA Region 6 on 
December 7, 2011, clarifies the changes in emissions between the originally authorized 
FRAC I train and the “as built” FRAC I train, for Non-attainment New Source Review 
(NNSR) and Greenhouse Gas Prevention of Significant Deterioration (GHG PSD) review. 
 
NNSR Review 
The original FRAC I emission sources were authorized via a TCEQ Standard Permit for Oil 
and Gas Facilities (30 TAC §116.620), issued to LDH Energy on December 13, 2010.  Since the 
issuance of that permit, Energy Transfer Partners purchased LDH Energy’s Mont Belvieu 
facility, and re-designed the FRAC I train for specific emission sources.  The following table 
shows the changes between the original FRAC I emissions (2010) and the “as built” FRAC I 
emissions of VOC and NOX for these specific sources.  Note that the originally authorized 
Flare source (which will service both FRAC I and FRAC II trains) and the Miscellaneous 
Maintenance source have not been revised, so the emissions from these sources did not 
change with the FRAC I train re-design. 
 

Comparison Between Original FRAC I Emissions and 
“As Built” FRAC I Emissions for VOC and NOX (tpy) 

 VOC NOX 
Original FRAC I (2010)   

Heaters 7.51 13.93 
Thermal Oxidizer 0.01 0.16 

Cooling Tower 5.52 --- 
Tanks 0.03 --- 

As Built FRAC I   
Heaters 7.47 13.84 

Thermal Oxidizer 10.53 4.85 
Cooling Tower * 0 --- 

Tanks 0.06 --- 
Change from Original to As Built   

Heaters -0.04 -0.09 
Thermal Oxidizer 10.52 4.69 

Cooling Tower -5.52 --- 
Tanks 0.03 --- 

Total Change 4.99 4.60 
*  The original cooling water tower has been replaced with a vapor mist cooling water heat exchange 
system.  Due to its design, the vapor mist heat system is not expected to have air pollutant emissions. 
 
As shown in Table A-1(a) of the Standard Permit application for FRAC II, submitted to the 
TCEQ in mid-January 2012, the total VOC and NOX emissions increase due to the FRAC II 
project are 18.13 tons per year (tpy) and 18.74 tpy, respectively.  When the above emission 
changes for FRAC I are added to the FRAC II emissions increase, the total VOC and NOX 
emissions increases are 23.12 tpy and 23.34 tpy, respectively.  Each total is below the 25 tpy 
emissions increase threshold for triggering NNSR for modification projects in the Houston-
Galveston-Brazoria “severe” ozone non-attainment area.  Therefore, the Lone Star Mont 
Belvieu FRAC II project is a minor modification, and the NNSR program does not apply. 
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GHG PSD Review 
As stated in the Introduction (Section 1.0) of the GHG PSD application, the initial Standard 
Permit for the existing gas plant (FRAC I) was issued on December 13, 2010, prior to 
implementation of the PSD Tailoring Rule (which became effective January 2, 2011). 
Construction for FRAC I was started prior to July 1, 2011.  The FRAC I project, 
therefore, was not subject to the PSD Tailoring Rule, and GHG emissions were not 
estimated for FRAC I sources at the time of the original application. 
 
In response to EPA’s recent request, GHG emissions were estimated for the original 
FRAC I heater and thermal oxidizer and compared to the “as built” FRAC I heaters 
and thermal oxidizer, where the “as built” FRAC I GHG emissions were assumed to 
be equal to the FRAC II GHG emissions.  The following table shows this comparison. 
 

Comparison Between Original FRAC I Emissions and 
“As Built” FRAC I Emissions for GHG (tpy) 

 CH4 N2O CO2 CO2e * 
 Original FRAC I (2010)     

Heater 3.06 0.31 162,454.55 162,613.88 
Thermal Oxidizer 0.01 0.00 4,751.04 4,751.35 

As Built FRAC I **     
Heaters 3.04 0.30 161,444.63 161,602.96 

Thermal Oxidizer 0.18 0.02 42,693.42 42,702.64 
Change from Original to As Built     

Heaters -0.02 -0.01 -1,009.93 -1,010.92 
Thermal Oxidizer 0.17 0.02 37,942.38 37,951.29 

Total Change  0.15 0.01 36,932.46 36,940.37 
*   Value incorporates Global Warming Potential (GWP) of the individual GHG 
**  Assumes values equal to FRAC II GHG emission rates 
 
The following table shows the total GHG emissions that result from adding the change in 
GHG emissions going from the original FRAC I design to the “as built” FRAC I design with 
the estimated FRAC II GHG emissions. 
 

Total GHG Emissions From Adding FRAC I Change to FRAC II (tpy) 
 CH4 N2O CO2 CO2e * 

Change in FRAC I Emissions 0.15 0.01 36,932.46 36,940.37 
FRAC II Emissions 3.22 0.32 204,138.05 204,305.60 

Total  3.37 0.33 241,070.51 241,245.97 
 
As described in the GHG PSD application, the existing Mont Belvieu gas plant is considered 
a major GHG source because its site-wide potential GHG emissions are greater than the 
applicable thresholds of 100,000 tpy on a CO2e-basis and 250 tpy on a mass basis under Step 
2 of the Tailoring Rule.  The FRAC II project is considered a major modification to the 
existing site, and thus subject to federal PSD review, because it will have a net increase of 
GHG emissions above the modification applicability threshold of 75,000 tpy CO2e.  
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This Addendum 2 to the GHG PSD permit application submitted to EPA Region 6 on 

December 7, 2011, addresses (1) BACT for the as-built FRAC I emissions sources and (2) 
Additional Impacts for a PSD permit application.  For the FRAC II project, the only PSD 

pollutant is Greenhouse Gas (GHG). 

 
BACT for As Built FRAC I Sources 

The FRAC 1 as-built sources are similar in design and operation to the FRAC II sources.  

Therefore, the GHG BACT analysis and limits proposed for the applicable FRAC II sources 
shall also apply to the as-built FRAC I sources. 

 

Additional Impacts 
EPA’s November 2010 guidance document, PSD and Title V Permitting Guidance for 
Greenhouse Gases (Page 49), is clear that EPA does not require applicants or permitting 
authorities to perform an additional impact analysis or address the Class I area provisions of 
the PSD regulations when GHGs are the sole pollutants being permitted, as in this 
permitting action.  We understand from a phone conversation with EPA Region 6 that an 
internal workgroup at EPA changed this directive and EPA now seeks additional impact 
analyses of PSD pollutants even when GHGs is the only pollutant being permitted.  Region 
6’s change to the widely distributed and well-know GHG guidance issued by EPA 
Headquarters must go through proper notice and comment rulemaking.  While we contest 
EPA’s Region 6 request and the new directive as being contrary to the purpose of EPA-
issued guidance and the protections afford by notice and comment rulemaking 
requirements, Lone Star nonetheless provides the requested information. 

 

The additional impact analyses provision in 40 CFR §51.21(o) request that the permit 
application provide an analysis of the impairment to visibility, soils and vegetation that 

would occur as a result of the source or modification and general commercial, residential, 

industrial and other growth associated with the source or modification.  The permittee does 
not need provide an analysis of the impact on vegetation having no significant commercial 

or recreational value.   Additionally, under §51.21(o)(2), the applicant should provide an 

analysis of the air quality impact projected for the area as a result of general commercial, 
residential, industrial and other growth associated with the source or modification.  Finally, 

under §51.21(o)(3), the permittee may need to address visibility in any Federal Class I area 

near the proposed new stationary source for major modification as necessary and 
appropriate. 

 

The emissions increase of NOx, VOC, CO, SO2, and PM10/2.5 associated with the FRAC II 
project are considered to have insignificant impacts under both the PSD and Nonattainment 

NSR programs to the environment surrounding the Mont Belvieu site.  Potential increases 

are regulated and governed by the EPA-approved minor source permitting programs in 
Texas.  In approving these programs, EPA made a determination that permits issued to 

minor sources of PSD pollutants are protective of the National Ambient Air Quality 

Standards and general air quality.  Because the FRAC II project potential emission increases 
of non-GHG pollutants are being permitted under EPA’s approved minor source permitting 

program, significant impairment to soils and vegetation is not expected.  Furthermore, the 

Mont Belvieu site is located in an industrial area where there is no vegetation having 
significant commercial or recreational value.  Almost the entire GHG emissions from the 
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proposed FRAC II project will be made up of carbon dioxide (CO2), with very small 

amounts of methane (CH4) and nitrous oxide (N2O).  Because the effects of GHG emissions 
are typically evaluated on a global scale (i.e., for global warming), and because CO2 actually 

benefits vegetation (i.e., plants take in CO2 to produce oxygen), impairment to soils and 

vegetation due to GHG is not expected.  See “Endangered Species Act and GHG Emitting 
Activities,” Robert J. Meyers, USEPA Office of Air and Radiation, October 3, 2008. 

 

Lone Star does not expect any significant commercial or residential growth associated with 
the project.  Employment at the Mont Belvieu facility is expected to total approximately 40 - 

50 personnel once the facility becomes fully operational.  No significant impact on local air 

quality conditions is expected that might otherwise accompany significant population 
growth.  Personnel hired for this project will likely be drawn from the existing regional 

population, with no appreciable changes in traffic or other growth associated parameters. 

 
The nearest Class I area to the Mont Belvieu facility is the Breton Wilderness Area, located 

approximately 550 kilometers from Mont Belvieu.  EPA guidance states that projects of the 

size being proposed in this permitting action that are further than 100  kilometers from a 
Class I area may not affect a Class I area.  Thus, further analysis of the project’s impact on air 

quality and AQRV’s in Class I areas is not necessary.  Given the large distance from the 

Mont Belvieu facility, Lone Star does not impact a Class I area as a result of the FRAC II 
project. 

 



Additional Response to EPA questions on GHG PSD application  - Lone Star, 
Mont Belvieu - Frac II
James Smith  to: Aimee Wilson 05/24/2012 04:19 PM
Cc: "Weiler, Jeff", Vikram Kashyap , Deever Bradley

History: This message has been forwarded.

1 attachment

Aimee, on behalf of Energy Transfer, ERM submits this additional response to your technical review 
questions regarding the GHG PSD application for Lone Star's Mont Belvieu Frac II project.  We believe 
these responses address your questions.  Please respond with questions. 
 
Best regards,
 
James Smith
ERM
3029 S. Sherwood Forest Blvd, Ste. 300
Baton Rouge, LA 70816
 
direct:  (225) 368-2020
fax:      (225) 292-3011
cell:     (713) 689-4572
james.smith@erm.com
www.erm.com
 

This electronic mail message may contain information which is (a) LEGALLY PRIVILEGED, PROPRIETARY IN NATURE, OR 
OTHERWISE PROTECTED BY LAW FROM DISCLOSURE, and (b) intended only for the use of the Addressee (s) names herein. If 
you are not the Addressee (s), or the person responsible for delivering this to the Addressee (s), you are hereby notified that 
reading, copying, or distributing this message is prohibited. If you have received this electronic mail message in error, please contact 
us immediately at (281) 600-1000 and take the steps necessary to delete the message completely from your computer system. 
Thank you, Environmental Resources Management.

Please visit ERM's web site: http://www.erm.com
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This Addendum 1 to the GHG PSD permit application, submitted to EPA Region 6 on 
December 7, 2011, clarifies the changes in emissions between the originally authorized 
FRAC I train and the “as built” FRAC I train, for Non-attainment New Source Review 
(NNSR) and Greenhouse Gas Prevention of Significant Deterioration (GHG PSD) review. 
 
NNSR Review 
The original FRAC I emission sources were authorized via a TCEQ Standard Permit for Oil 
and Gas Facilities (30 TAC §116.620), issued to LDH Energy on December 13, 2010.  Since the 
issuance of that permit, Energy Transfer Partners purchased LDH Energy’s Mont Belvieu 
facility, and re-designed the FRAC I train for specific emission sources.  The following table 
shows the changes between the original FRAC I emissions (2010) and the “as built” FRAC I 
emissions of VOC and NOX for these specific sources.  Note that the originally authorized 
Flare source (which will service both FRAC I and FRAC II trains) and the Miscellaneous 
Maintenance source have not been revised, so the emissions from these sources did not 
change with the FRAC I train re-design. 
 

Comparison Between Original FRAC I Emissions and 
“As Built” FRAC I Emissions for VOC and NOX (tpy) 

 VOC NOX 
Original FRAC I (2010)   

Heaters 7.51 13.93 
Thermal Oxidizer 0.01 0.16 

Cooling Tower 5.52 --- 
Tanks 0.03 --- 

As Built FRAC I   
Heaters 7.47 13.84 

Thermal Oxidizer 10.53 4.85 
Cooling Tower * 0 --- 

Tanks 0.06 --- 
Change from Original to As Built   

Heaters -0.04 -0.09 
Thermal Oxidizer 10.52 4.69 

Cooling Tower -5.52 --- 
Tanks 0.03 --- 

Total Change 4.99 4.60 
*  The original cooling water tower has been replaced with a vapor mist cooling water heat exchange 
system.  Due to its design, the vapor mist heat system is not expected to have air pollutant emissions. 
 
As shown in Table A-1(a) of the Standard Permit application for FRAC II, submitted to the 
TCEQ in mid-January 2012, the total VOC and NOX emissions increase due to the FRAC II 
project are 18.13 tons per year (tpy) and 18.74 tpy, respectively.  When the above emission 
changes for FRAC I are added to the FRAC II emissions increase, the total VOC and NOX 
emissions increases are 23.12 tpy and 23.34 tpy, respectively.  Each total is below the 25 tpy 
emissions increase threshold for triggering NNSR for modification projects in the Houston-
Galveston-Brazoria “severe” ozone non-attainment area.  Therefore, the Lone Star Mont 
Belvieu FRAC II project is a minor modification, and the NNSR program does not apply. 
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GHG PSD Review 
As stated in the Introduction (Section 1.0) of the GHG PSD application, the initial Standard 
Permit for the existing gas plant (FRAC I) was issued on December 13, 2010, prior to 
implementation of the PSD Tailoring Rule (which became effective January 2, 2011). 
Construction for FRAC I was started prior to July 1, 2011.  The FRAC I project, 
therefore, was not subject to the PSD Tailoring Rule, and GHG emissions were not 
estimated for FRAC I sources at the time of the original application. 
 
In response to EPA’s recent request, GHG emissions were estimated for the original 
FRAC I heater and thermal oxidizer and compared to the “as built” FRAC I heaters 
and thermal oxidizer, where the “as built” FRAC I GHG emissions were assumed to 
be equal to the FRAC II GHG emissions.  The following table shows this comparison. 
 

Comparison Between Original FRAC I Emissions and 
“As Built” FRAC I Emissions for GHG (tpy) 

 CH4 N2O CO2 CO2e * 
 Original FRAC I (2010)     

Heater 3.06 0.31 162,454.55 162,613.88 
Thermal Oxidizer 0.01 0.00 4,751.04 4,751.35 

As Built FRAC I **     
Heaters 3.04 0.30 161,444.63 161,602.96 

Thermal Oxidizer 0.18 0.02 42,693.42 42,702.64 
Change from Original to As Built     

Heaters -0.02 -0.01 -1,009.93 -1,010.92 
Thermal Oxidizer 0.17 0.02 37,942.38 37,951.29 

Total Change  0.15 0.01 36,932.46 36,940.37 
*   Value incorporates Global Warming Potential (GWP) of the individual GHG 
**  Assumes values equal to FRAC II GHG emission rates 
 
The following table shows the total GHG emissions that result from adding the change in 
GHG emissions going from the original FRAC I design to the “as built” FRAC I design with 
the estimated FRAC II GHG emissions. 
 

Total GHG Emissions From Adding FRAC I Change to FRAC II (tpy) 
 CH4 N2O CO2 CO2e * 

Change in FRAC I Emissions 0.15 0.01 36,932.46 36,940.37 
FRAC II Emissions 3.22 0.32 204,138.05 204,305.60 

Total  3.37 0.33 241,070.51 241,245.97 
 
As described in the GHG PSD application, the existing Mont Belvieu gas plant is considered 
a major GHG source because its site-wide potential GHG emissions are greater than the 
applicable thresholds of 100,000 tpy on a CO2e-basis and 250 tpy on a mass basis under Step 
2 of the Tailoring Rule.  The FRAC II project is considered a major modification to the 
existing site, and thus subject to federal PSD review, because it will have a net increase of 
GHG emissions above the modification applicability threshold of 75,000 tpy CO2e.  
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This Addendum 2 to the GHG PSD permit application, submitted to EPA Region 6 on 
December 7, 2011, addresses (1) BACT for the as-built FRAC I emissions sources and (2) the 
requirement to address Additional Impacts for a PSD permit application.  For the FRAC II 
project, the only PSD pollutant is Greenhouse Gas (GHG). 
 
BACT for As Built FRAC I Sources 
The FRAC 1 as-built sources are similar in design and operation to the FRAC II sources.  
Therefore, the GHG BACT analysis and limits proposed for the applicable FRAC II sources 
shall also apply to the as-built FRAC I sources. 
 
Additional Impacts 
An additional impacts analysis was not included in the FRAC II GHG PSD application based 
upon the EPA’s recommendation outlined in their November 2010 guidance document, PSD 
and Title V Permitting Guidance for Greenhouse Gases (Page 49).  The EPA believes it is not 
necessary for applicants or permitting authorities to assess impacts from GHGs in the 
context of the additional impacts analysis or Class I area provisions of the PSD regulations 
because of the scale of GHG impacts to the environment.  Although it is clear that GHG 
emissions contribute to global warming and other climate changes that result in impacts on 
the environment, climate change modeling and evaluations of risks and impacts of GHG 
emissions are typically conducted for changes in emissions orders of magnitude larger than 
the emissions from individual projects that might be analyzed in PSD permit reviews.  
Quantifying the exact impacts attributable to a specific GHG source obtaining a permit in 
specific places and points would not be possible with current climate change modeling. 
 
 
 



Revised Addendum 2
Weiler, Jeff  to: Aimee Wilson 06/05/2012 08:28 AM
Cc: "'Wilkins, Tim'", 'James Smith'

History: This message has been replied to and forwarded.

1 attachment

Attached is the updated addendum to address the additional impacts.  Let me know if this is acceptable.
 
Regards,
Jeff Weiler
Energy Transfer Company
Environmental Manager
210-403-7323 Office
210-289-4550 Cell
210-403-7523 Fax
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This Addendum 2 to the GHG PSD permit application submitted to EPA Region 6 on 

December 7, 2011, addresses (1) BACT for the as-built FRAC I emissions sources and (2) 
Additional Impacts for a PSD permit application.  For the FRAC II project, the only PSD 

pollutant is Greenhouse Gas (GHG). 

 
BACT for As Built FRAC I Sources 

The FRAC 1 as-built sources are similar in design and operation to the FRAC II sources.  

Therefore, the GHG BACT analysis and limits proposed for the applicable FRAC II sources 
shall also apply to the as-built FRAC I sources. 

 

Additional Impacts 
EPA’s November 2010 guidance document, PSD and Title V Permitting Guidance for 
Greenhouse Gases (Page 49), is clear that EPA does not require applicants or permitting 
authorities to perform an additional impact analysis or address the Class I area provisions of 
the PSD regulations when GHGs are the sole pollutants being permitted, as in this 
permitting action.  We understand from a phone conversation with EPA Region 6 that an 
internal workgroup at EPA changed this directive and EPA now seeks additional impact 
analyses of PSD pollutants even when GHGs is the only pollutant being permitted.  Region 
6’s change to the widely distributed and well-know GHG guidance issued by EPA 
Headquarters must go through proper notice and comment rulemaking.  While we contest 
EPA’s Region 6 request and the new directive as being contrary to the purpose of EPA-
issued guidance and the protections afford by notice and comment rulemaking 
requirements, Lone Star nonetheless provides the requested information. 

 

The additional impact analyses provision in 40 CFR §51.21(o) request that the permit 
application provide an analysis of the impairment to visibility, soils and vegetation that 

would occur as a result of the source or modification and general commercial, residential, 

industrial and other growth associated with the source or modification.  The permittee does 
not need provide an analysis of the impact on vegetation having no significant commercial 

or recreational value.   Additionally, under §51.21(o)(2), the applicant should provide an 

analysis of the air quality impact projected for the area as a result of general commercial, 
residential, industrial and other growth associated with the source or modification.  Finally, 

under §51.21(o)(3), the permittee may need to address visibility in any Federal Class I area 

near the proposed new stationary source for major modification as necessary and 
appropriate. 

 

The emissions increase of NOx, VOC, CO, SO2, and PM10/2.5 associated with the FRAC II 
project are considered to have insignificant impacts under both the PSD and Nonattainment 

NSR programs to the environment surrounding the Mont Belvieu site.  Potential increases 

are regulated and governed by the EPA-approved minor source permitting programs in 
Texas.  In approving these programs, EPA made a determination that permits issued to 

minor sources of PSD pollutants are protective of the National Ambient Air Quality 

Standards and general air quality.  Because the FRAC II project potential emission increases 
of non-GHG pollutants are being permitted under EPA’s approved minor source permitting 

program, significant impairment to soils and vegetation is not expected.  Furthermore, the 

Mont Belvieu site is located in an industrial area where there is no vegetation having 
significant commercial or recreational value.  Almost the entire GHG emissions from the 
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proposed FRAC II project will be made up of carbon dioxide (CO2), with very small 

amounts of methane (CH4) and nitrous oxide (N2O).  Because the effects of GHG emissions 
are typically evaluated on a global scale (i.e., for global warming), and because CO2 actually 

benefits vegetation (i.e., plants take in CO2 to produce oxygen), impairment to soils and 

vegetation due to GHG is not expected.  See “Endangered Species Act and GHG Emitting 
Activities,” Robert J. Meyers, USEPA Office of Air and Radiation, October 3, 2008. 

 

Lone Star does not expect any significant commercial or residential growth associated with 
the project.  Employment at the Mont Belvieu facility is expected to total approximately 40 - 

50 personnel once the facility becomes fully operational.  No significant impact on local air 

quality conditions is expected that might otherwise accompany significant population 
growth.  Personnel hired for this project will likely be drawn from the existing regional 

population, with no appreciable changes in traffic or other growth associated parameters. 

 
The nearest Class I area to the Mont Belvieu facility is the Breton Wilderness Area, located 

approximately 550 kilometers from Mont Belvieu.  EPA guidance states that projects of the 

size being proposed in this permitting action that are further than 100  kilometers from a 
Class I area may not affect a Class I area.  Thus, further analysis of the project’s impact on air 

quality and AQRV’s in Class I areas is not necessary.  Given the large distance from the 

Mont Belvieu facility, Lone Star does not impact a Class I area as a result of the FRAC II 
project. 

 



Response to EPA questions on GHG PSD application  - Lone Star, Mont 
Belvieu - Frac II
James Smith  to: Aimee Wilson 05/08/2012 02:46 PM
Cc: "Weiler, Jeff", Deever Bradley , Pradnya Kulkarni

1 attachment

Aimee, on behalf of Energy Transfer, ERM submits this response to your technical review questions 
regarding the GHG PSD application for Lone Star's Mont Belvieu Frac II project.  We believe these 
responses address your questions, but please let us know otherwise.
 
Regards,
 
James Smith
ERM
3029 S. Sherwood Forest Blvd, Ste. 300
Baton Rouge, LA 70816
 
direct:  (225) 368-2020
fax:      (225) 292-3011
cell:     (713) 689-4572
james.smith@erm.com
www.erm.com
 

This electronic mail message may contain information which is (a) LEGALLY PRIVILEGED, PROPRIETARY IN NATURE, OR 
OTHERWISE PROTECTED BY LAW FROM DISCLOSURE, and (b) intended only for the use of the Addressee (s) names herein. If 
you are not the Addressee (s), or the person responsible for delivering this to the Addressee (s), you are hereby notified that 
reading, copying, or distributing this message is prohibited. If you have received this electronic mail message in error, please contact 
us immediately at (281) 600-1000 and take the steps necessary to delete the message completely from your computer system. 
Thank you, Environmental Resources Management.

Please visit ERM's web site: http://www.erm.com
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Dear Aimee, 
 
Thank you for giving Lone Star NGL, LLC (Lone Star) this chance to respond to 
your questions resulting from your technical review of our GHG PSD 
application.  The following paragraphs summarize our responses to the questions 
that we received from you on March 29, April 3, and April 4, 2012.  Please review 
our responses, and should you have any follow-up or additional questions, do 
not hesitate to call Jeff Weiler (Energy Transfer Partners) at (210) 403-7323 or 
James Smith (ERM) at (225) 368-2020. 
 
1. The permit application indicates that Lone Star will utilize “efficient heater and 

burner design.”  Please provide benchmarking data or any other technical support 
information to support your conclusion.  EPA notes that the application does detail 
the type of equipment and proposed technology for energy efficiency but does not have 
a comparative benchmark study to indicate other similar industry operating or 
designed units, nor does it compare the design efficiency of the process to other 
similar or alike processes. 
 
Lone Star has not yet purchased specific equipment for the FRAC II unit.  
Therefore, we cannot provide equipment specifications particular to the 
FRAC II process.  However, in the permit application submitted by Lone Star 
to EPA on December 11, 2012, we proposed the following control 
technologies as Best Available Control Technologies (BACT) for the proposed 
Hot Oil Heater and Regeneration Heater: 
 
‐ Combustion air controls - limitations on excess air; 
‐ Fuel selection/switching; 
‐ Efficient heater and burner design; 
‐ Periodic tune-ups and maintenance for optimal thermal efficiency; 
‐ Heat recovery; and 
‐ Proper operation and good combustion practices. 

Although specific equipment have not yet been purchased, the currently 
proposed Hot Oil and Regen heater burners for FRAC II will be John 
Zink Ultra-Low NOx burners (ULNBs).  In addition, a burner management 
system (BMS) will be in place for both heaters for optimal heater 
performance.  Efficient heater and burner design was proposed as BACT as 
new burner design improves the mixing of fuel, creating a more efficient heat 
transfer.  Because this is a new facility, new burners will be utilized.  Older, 
improperly sized, or mechanically deteriorated burners are typically 
inefficient.  Inoperable dampers, broken registers, or clogged nozzles will 
render an otherwise good burner into a poor performer.  These inefficiencies 
result in incomplete combustion and the need for higher excess air.  The 
potential for efficiency gains from new burners is a function of the difference 
between the old and new technologies.  Per the example scenario provided in 
EPA’s Available and Emerging Technologies for Reducing Greenhouse Gas 
Emissions from Industrial, Commercial, and Institutional Boilers (October 2010), a 
natural gas burner requiring 2 percent excess oxygen (O2) (or 10 percent 
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excess air) in the flue gas has an efficiency of about 84 percent.  A less efficient 
burner, requiring 5 percent O2 (or about 25 percent excess air), has about an 
83 percent efficiency, a 1 percent net loss in efficiency.  Further, EPA has 
estimated that there could be up to 6% CO2 reduction as a result of 
retrofitting or replacing old burners with new burners.1  In addition, Lone 
Star will utilize burner management systems on the heaters, such that 
intelligent flame ignition, flame intensity controls, and flue gas recirculation 
optimize the efficiency of the devices.  Such improved combustion measures 
will also contribute to incremental efficiency gains and resulting CO2 
reductions. 
 
Note that it is difficult to determine an accurate thermal efficiency for the Hot 
Oil Heater.  Thermal efficiency relates to the amount of heat (Btu) that the 
burner produces to the amount of heat actually transferred to the thermal 
fluid (hot oil), with wasted heat mostly released out of the stack (small heat 
losses due to air leakage or as a result of poor insulation of the heater shell).  
As described in Section 5.0 of the permit application, the Hot Oil Heater for 
FRAC II will provide the heat to generate hot oil to be transferred in a 
network of piping that will circulate the oil through various areas of the 
FRAC II process (i.e., Amine Regeneration unit, Molecular Sieve regeneration 
unit, and as needed to various heat exchangers throughout the process).  
Because of the complexity of the hot oil system with regard to heat loss, it will 
be difficult to establish a single thermal efficiency for the heater. 
 
For the FRAC II Unit, Lone Star proposes an output based BACT limit for the 
heaters, in lb CO2 emitted per barrels of natural gas liquids produced (i.e., lb 
CO2/bbl).  We will commit to such a BACT limit, in lieu of heater-specific 
operating parameter limits (e.g. thermal efficiency, excess air, flue gas exhaust 
temperature, etc.). 
 

2. The application provides a five-step BACT analysis for Carbon Capture and 
Sequestration (CCS) and concludes that the use of this technology is economically 
unviable.  A cost analysis with a comparison to the current projects annualized cost 
needs to be provided to support a determination of economic unviability. 
 
The estimated annualized cost for the CCS control is $8,470,041 (see PSD 
application, Appendix B, Table B-3).  The estimated annualized cost for the 
FRAC II project is $32,311,773.78 (see attached calculation). 
 

3. How many barrels per day, or year, will be processes by the FRAC II unit? 
 
The FRAC II unit will produce approximately 100,000 barrels per day of 
liquid products. 

                                                 
1 Table 1 of Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from 
Industrial, Commercial, and Institutional Boilers, U.S. EPA, Office of Air and Radiation, Office of Air 
Quality Planning and Standards, (Research Triangle Park, NC: October 2010). 
http://www.epa.gov/nsr/ghgdocs/iciboilers.pdf. 
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4. Plot Plan - Can I get a plot plan that identifies the FRAC II project? 
 

The plot plan submitted with the PSD application shows the proposed FRAC 
II train.  We have labeled the plot plan with the words “FRAC II” to be clear 
that the plot plan represents FRAC II. 
 

5. What are the emissions of CH4 and N2O from the flare and thermal oxidizer? 
 
CH4 and N2O emissions from the Thermal Oxidizer were provided in Table 
A-4 of Appendix A.  For better understanding, a summary table is now 
included at the end of Table A-4 and is copied below. 

 
Table 1.  Total GHG Emissions from Thermal Oxidizer (tpy) 

  Total CO2e 
Emissions (tpy) 

Total CH4 
Emissions (tpy) 

Total N2O 
Emissions  
(tpy) 

Total CO2 
Emissions (tpy) 

Fuel Gas 
Combustion 5,124.76 0.10 0.01 5,119.74 

Waste Gas 37,577.89 0.08 0.01 31,286.59 
Total 42,702.64 0.18 0.02 36,406.32 

 
CH4 and N2O emissions from the Flare result from pilot gas and MSS stream 
combustion.  As noted in Section 1.0 (Introduction) of the PSD application, 
the application only addresses new and affected existing sources associated 
with the FRAC II project.  The site Flare will support both the FRAC I and 
FRAC II processes; therefore, it is an existing affected source.  Flare emissions 
were originally authorized via the FRAC I minor new source TCEQ Standard 
Permit in 2010, prior to the start of the GHG PSD Tailoring Rule (January 2, 
2011).  Flare emissions from FRAC I (previously authorized) resulted from 
FRAC I MSS combustion as well as pilot gas combustion.  The current GHG 
PSD application only addresses FRAC II MSS combustion because the natural 
gas flowrate to the pilots remains unchanged for the FRAC II project.  GHG 
emissions from the Flare pilots were not considered in 2010.  However, for 
completeness, the Flare GHG emissions from pilot gas combustion are 
provided below: 

 
Table 2.  GHG Emissions from Flare Pilot Gas Combustion (lb/hr, tpy)  
(for informational purposes only) 

CO2 
Hourly 
Emissions 
(lb/hr) 

CO2 
Annual 
Emissions 
(tpy) 

CH4 
Hourly 
Emission 
Rate 
(lb/hr) 

CH4 
Annual 
Emission 
Rate (tpy) 

N2O 
Hourly 
Emission 
Rate 
(lb/hr) 

N2O 
Annual 
Emission 
Rate (tpy) 

CO2e 
Hourly 
Emission 
Rate 2 
(lb/hr) 

CO2e 
Annual 
Emission 
Rate 
(tpy) 

23.845 104.443 0.0004 0.002 0.00004 0.0002 23.87 104.55 
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6. What is the EPN for fugitives? 

 
The FRAC II fugitives source is EPN 019-FUG. 
 

7. What is the DRE of the flare? Page 18 shows 99.9%, but the BACT analysis for the 
TO says the flare has a 98% DRE. 
 
The Thermal Oxidizer will have a control efficiency of 99% (used in Table A-4 
for TO emission rate calculations).  The Flare will also have a control 
efficiency of 99% (used in Table A-6 for Flare MSS emissions).  We have 
corrected the typos in Section 5.0 (Process Description and Flow Diagram) 
and Section 8.0 (BACT, Table 8-2).  See attached revised pages. 
Additionally, in Table 8-2 of the permit application (BACT summary), we 
originally wrote for the thermal oxidizer that, “The thermal oxidizer has a 
higher destruction efficiency (99%) than the flare (98%).  As such, use of the 
flare in lieu of the thermal oxidizer is considered infeasible.”  Because both 
control devices have the same destruction efficiency, this statement has been 
re-worded to say “It is not technically feasible to use the flare in lieu of the 
thermal oxidizer for normal operation (only upset conditions), because the 
flare cannot handle the volume of waste streams to be routed to the thermal 
oxidizer.  The flare is for intermittent use only, for combusting intermittent 
MSS streams.” 
 

8. I'm extremely confused by the TO emissions.  Table A-1 does not match Table A-4. 
 Table A-4 is confusing in itself.  

 
Table A-4 has been updated with additional notes for better understanding, 
and the updated table is attached to this response.  This updated table 
replaces Table A-4 in the submitted PSD application. 
 
Essentially, emissions from the Thermal Oxidizer result from:  

(a) combustion of fuel gas 
(b) combustion of process waste gas 
 

(a) combustion of fuel gas: 
 

Emissions from fuel gas combustion are based upon a firing rate of 10 
MMBtu/hr and emission factors from 40 CFR 98 Subpart C.  Example 
calculations are given in Section 6.2.1 of the PSD application. 
 
(b) combustion of process waste gas: 
 
Emissions from process waste gas combustion are based upon the 
composition of waste process gas sent to the TO (the waste process gas 
stream is called “T. Oxid Blowr Suct”, see Table A-4).  The stream contains 
CO2, which will result in direct CO2 emissions from the TO.  Additional CO2 
emissions will result from combustion of organics in the waste process gas 
stream.  Further, the waste stream contains methane (CH4).  Using a control 
efficiency of 99% for the thermal oxidizer, any uncontrolled CH4 emissions  
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are counted towards direct CH4 emissions from the thermal oxidizer.  Finally, 
nitrous oxide (N2O) emissions from the waste process gas stream are 
calculated based upon the heating value of the stream.  Example calculations 
are given in Section 6.2.2 of the PSD application. 
 

9. Will the heaters have low-NOx stage/quenching burners? 
 

Although specific equipment have not yet been purchased, the currently 
proposed Hot Oil and Regen heater burners for FRAC II will be John 
Zink Ultra-Low NOx burners (ULNBs).  In addition, a burner management 
system (BMS) will be in place for both heaters for optimal heater 
performance. 
 

10. Are the MSS emissions for the heaters expected to be the same as or lower than the 
emissions from normal operations? 

 
The heaters are not expected to have GHG emissions in excess of the 
proposed allowable emission rates during periods of maintenance, startup, or 
shutdown because the fuel firing rates will be below the maximum rate and 
proper combustion is expected to commence very quickly. 
 

11. Will there be oxygen analyzers for the waste gas to the TO? 
 

Lone Star does not plan to use oxygen analyzers on the waste gas streams to 
the thermal oxidizer.  In lieu of analyzers, Energy Transfer will obtain, at least 
once per year, an updated analysis of the Amine Unit waste gas streams, to 
document the CO2 and methane content of the streams.  This analysis will be 
considered to be representative of the gas streams for the calendar year 
during which it was taken, and will be used to estimate emissions from the 
thermal oxidizer (together with fuel gas combustion). 



Amortized Project Costs (without carbon capture and sequestration)
(April 21, 2012)

Total Capital Investment (TCI) $317,241,758

i = interest rate = 0.08
n = equipment life = 20 years

Amortized Installation Costs = 
CRF*TCI $32,311,773.78

Total Project Annualized Cost = $32,311,773.78

Note: Plant equipment life is expected to be 20 years due to normal plant life expectations.
CCS equipment is expected to have a life of 10 years due to extreme acidic nature of CO2.

Capital Recovery Factor (CRF)
i (1 + i)n/((1 + i)n - 1) 0.10



0 300 600

SCALE FEET

DATE:
W.O.NO.:

DESIGN:
SCALE: REV.:
DRAWN: CHKD.:

H:\DWG\K11\0140876c001.DWG , 11/18/2011 12:11:43 PM
11/18/2011

E
R

M
-S

ou
th

w
es

t, 
In

c.
 T

X
 P

E
 F

irm
 N

o.
 2

39
3

FIGURE 2
SITE PLOT PLAN

Lone Star NGL Mont Belview Gas Plant
Mont Belvieu, Texas

ST EFC ST
AS SHOWN

PLANT
NORTH

TRUE
NORTH

33°

rodney.miller
Stamp



 

Environmental Resources Management  6 2012\140876\3408BR.doc 

 

Table 8-2:  Top-Down BACT Analysis for GHG Emissions – Revised 4-21-2012 

Emission Source 
STEP 1.  IDENTIFY AIR POLLUTION CONTROL 

TECHNOLOGIES 
STEP 2.  ELIMINATE TECHNICALLY 

INFEASIBLE OPTIONS 

STEP 3.  RANK 
REMAINING 
CONTROL 

TECHNOLOGIES 

STEP 4.  
EVALUATE AND 

DOCUMENT 
MOST 

EFFECTIVE 
CONTROLS 

Source Description 
PSD 

Pollutant 
Control 

Technology Control Technology Description 

RBLC 
Database 

Information Technical Feasibility 
Typical Overall 

Control Efficiency 
Cost Effectiveness 

($/ton) 

STEP 5.  
SELECT 

BACT 
HOT OIL HEATER, 
MOLE SIEVE 
REGENRATION 
HEATER 

GHG Combustion Air 
Controls - 
Limitations on Excess 
Air 

Excessive combustion air reduces the efficiency of hot oil 
heater burners.  Oxygen monitors and intake air flow 
monitors can be used to optimize the fuel/air mixture and 
limit excess air.   

Not listed in 
RBLC Database 

Feasible.  
 
 

1% - 3% [1] NA – Selected as 
BACT   

    Fuel 
Selection/Switching 

Lonestar will be firing only pipeline quality natural gas, 
which results in 28% less CO2 production than fuel oils 
(see 40 CFR Part 98, Subpart C, Table C-1, for a 
comparison of the GHG emitting potential of various fuel 
types). 

Not listed in 
RBLC Database 

Feasible. 28% [2] NA – Selected as 
BACT   

    Fuel Gas Preheating Air preheater package consists of a compact air-to-air 
heat exchanger installed at grade level through which the 
hot stack gases from the convective section exchange 
heat with the incoming combustion air.  Preheating the 
fuel stream reduces the heating load, increases thermal 
efficiency and, therefore, reduces emissions. However, 
this technology is more relevant to large boilers (>100 
MMBtu/hr).  

Not listed in 
RBLC Database 

Infeasible.  For the Hot Oil heater, Lonestar will 
not be preheating the natural gas because more 
efficient options are available.  For the Regen 
heater, preheating the fuel gas is not feasible due 
to the size of the heater (< 100 MMBtu/hr) and 
because more efficient options are available. 

      

    Efficient heater and 
burner design 

New burner design improves the mixing of fuel, creating 
a more efficient heat transfer. Because this is a new 
facility, new burners will be utilized. Lonestar will utilize 
burner management systems on the heaters, such that 
intelligent flame ignition, flame intensity controls, and 
flue gas recirculation optimize the efficiency of the 
devices. 

Not listed in 
RBLC Database 

Feasible. NA NA – Selected as 
BACT   

    Periodic tune-ups and 
maintenance for 
optimal thermal 
efficiency 

Lonestar will tune the heaters once a year for optimal 
thermal efficiency. 

Not listed in 
RBLC Database 

Feasible. 1% - 10% [3] NA – Selected as 
BACT   

  Heat Recovery The hot effluent from the hot oil heater is cooled in the 
primary and secondary heat exchangers that heat the hot 
oil (heat transfer medium for the Site) to recover this 
energy and reduce the overall energy use in the plants. 
Tertiary exchangers also recover heat and contribute to 
overall energy efficiency. Finally, the combustion 
convective section is used to preheat the hot oil to the 
extent that the final exiting flue gas temperature is 
reduced to its practical limit. 

Not listed in 
RBLC Database 

Feasible. NA NA – Selected as 
BACT  
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Table 8-2:  Top-Down BACT Analysis for GHG Emissions – Revised 4-21-2012 

Emission Source 
STEP 1.  IDENTIFY AIR POLLUTION CONTROL 

TECHNOLOGIES 
STEP 2.  ELIMINATE TECHNICALLY 

INFEASIBLE OPTIONS 

STEP 3.  RANK 
REMAINING 
CONTROL 

TECHNOLOGIES 

STEP 4.  
EVALUATE AND 

DOCUMENT 
MOST 

EFFECTIVE 
CONTROLS 

Source Description 
PSD 

Pollutant 
Control 

Technology Control Technology Description 

RBLC 
Database 

Information Technical Feasibility 
Typical Overall 

Control Efficiency 
Cost Effectiveness 

($/ton) 

STEP 5.  
SELECT 

BACT 
HOT OIL HEATER, 
MOLE SIEVE 
REGENRATION 
HEATER 

GHG Proper Operation and 
Good Combustion 
Practices 

The formation of GHGs can be controlled by proper 
operation and using good combustion practices.  Proper 
operation involves providing the proper air-to-fuel ratio, 
residence time, temperature, and combustion zone 
turbulence essential to maintain low GHG emissions. 
Good combustion techniques include: operator practices; 
maintenance knowledge; and maintenance practices.  
Further information on the good combustion practices 
that Lone Star shall implement as BACT is provided in 
Section 8.5. 

Not listed in 
RBLC Database 

Feasible. NA NA – Selected as 
BACT  

 

FLARE GHG Proper Operation and 
Good Combustion 
Practices 

The formation of GHGs can be controlled by proper 
operation and using good combustion practices.  Poor 
flare combustion efficiencies lead to higher methane 
emissions and higher overall GHG emissions. Poor 
combustion efficiencies can occur at very low flare rates, 
very high flow rates (i.e., high flare exit velocities), and 
when flaring gas with low heat content and excessive 
steam to gas mass flows. Lone Star will monitor the BTU 
content on the flared gas, and will have air assisted 
combustion allowing for improved flare gas combustion 
control and minimizing periods of poor combustion. 
Please note that the flare is not a process flare, but an 
intermittent use MSS flare. Therefore, no continuous 
stream (other than pilot gas) is being combusted, and 
add-on controls are not technically feasible. Periodic 
maintenance will help maintain the efficiency of the 
Flare. The Flare will also be operated in accordance with 
40 CFR §60.18, including heating value and exit velocity 
requirements, as well as pilot flame monitoring.  Good 
combustion techniques that will be implemented shall 
include: 
 - Operator practices 
 - Maintenance knowledge 
 - Maintenance practices 
 
Further information on the Good Combustion Practices 
that Lonestar shall implement as GHG BACT for the 
Flare is provided in Section 8.5. 

Not listed in 
RBLC Database 

Feasible. NA NA – Selected as 
BACT   

FLARE   Fuel Selection Use of low carbon fuels such as natural gas, which 
represents the available pilot and supplemental fuel type 
with the lowest carbon intensity on a heat input basis. 

Not listed in 
RBLC Database 

Feasible. NA NA – Selected as 
BACT   
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Table 8-2:  Top-Down BACT Analysis for GHG Emissions – Revised 4-21-2012 

Emission Source 
STEP 1.  IDENTIFY AIR POLLUTION CONTROL 

TECHNOLOGIES 
STEP 2.  ELIMINATE TECHNICALLY 

INFEASIBLE OPTIONS 

STEP 3.  RANK 
REMAINING 
CONTROL 

TECHNOLOGIES 

STEP 4.  
EVALUATE AND 

DOCUMENT 
MOST 

EFFECTIVE 
CONTROLS 

Source Description 
PSD 

Pollutant 
Control 

Technology Control Technology Description 

RBLC 
Database 

Information Technical Feasibility 
Typical Overall 

Control Efficiency 
Cost Effectiveness 

($/ton) 

STEP 5.  
SELECT 

BACT 
FLARE - MSS GHG Minimize Duration of 

Maintenance, Startup, 
Shutdown Activities 

Minimize outage time of the Y-grade deethanizer and 
coordinate inlet filter change outs, pump/compressor 
maintenance, and meter recalibration in order to 
minimize flaring events. 
 
 

Not listed in 
RBLC Database 

Feasible. NA  NA – Selected as 
BACT   

    Flare Gas 
Recovery 

Install flare gas recovery compressor system to recover 
flared gas to the fuel gas system. 

Not listed in 
RBLC Database 

Infeasible.  Please note that the flare is not a 
process flare, but an intermittent use MSS flare. 
Therefore, no continuous stream (other than 
pilot gas) is being combusted, and flare gas 
recovery is infeasible to implement. 
 
 

      

THERMAL OXIDIZER GHG Use of thermal 
oxidizers employing 
heat recovery (e.g. 
regenerative or 
recuperative thermal 
oxidizers) 
 
 

Use of thermal oxidizers employing heat recovery (e.g. 
regenerative or recuperative thermal oxidizers) 

Not listed in 
RBLC Database 

Feasible.  ETP is evaluating both recuperative 
and regenerative thermal oxidizers and will 
provide additional information when a vendor is 
finalized. 

    

  

    

Use of other planned 
combustion processes 
over a separate 
thermal oxidizer 

Use of existing combustion processes (e.g. flare or 
heaters) over a separate thermal oxidizer 

Not listed in 
RBLC Database 

Infeasible.  It is not technically feasible to use 
the flare in lieu of the thermal oxidizer for 
normal operation (only upset conditions), 
because the flare cannot handle the volume of 
waste streams to be routed to the thermal 
oxidizer.  The flare is for intermittent use only, 
for combusting intermittent MSS streams. 
 
 

      

THERMAL OXIDIZER  Proper design, 
operation and good 
combustion practices 

Periodic maintenance will help maintain the efficiency of 
the thermal oxidizer. Temperature monitoring will ensure 
proper thermal oxidizer operation.  Good combustion 
techniques that will be implemented shall include:  
 - Operator practices 
 - Maintenance knowledge 
 - Maintenance practices 
 
Further information on the Good Combustion Practices 
that Lonestar shall implement as BACT is provided in 
Section 8.5. 

Not listed in 
RBLC Database 

Feasible. NA NA – Selected as 
BACT   
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Table 8-2:  Top-Down BACT Analysis for GHG Emissions – Revised 4-21-2012 

Emission Source 
STEP 1.  IDENTIFY AIR POLLUTION CONTROL 

TECHNOLOGIES 
STEP 2.  ELIMINATE TECHNICALLY 

INFEASIBLE OPTIONS 

STEP 3.  RANK 
REMAINING 
CONTROL 

TECHNOLOGIES 

STEP 4.  
EVALUATE AND 

DOCUMENT 
MOST 

EFFECTIVE 
CONTROLS 

Source Description 
PSD 

Pollutant 
Control 

Technology Control Technology Description 

RBLC 
Database 

Information Technical Feasibility 
Typical Overall 

Control Efficiency 
Cost Effectiveness 

($/ton) 

STEP 5.  
SELECT 

BACT 
FUGITIVE 
EMISSIONS 

GHG Implementation of a 
LDAR program 

LDAR programs are designed to control VOC emissions 
and vary in stringency. LDAR is currently only required 
for VOC sources. Methane is not considered a VOC, so 
LDAR is not required for streams containing a high 
content of methane.  Organic vapor analyzers or cameras 
are commonly used in LDAR programs. TCEQ’s 28VHP 
LDAR is currently the most stringent program, which can 
achieve efficiencies of 97% for valves.  Lone Star will 
implement TCEQ’s 28LAER program, which is more 
stringent than 28VHP, on all VOC lines associated with 
the Project; this program will result in a collateral 
reduction of GHG emissions from these piping 
components. 

Not listed in 
RBLC Database 

Feasible. NA NA – Selected as 
BACT  

 

  Use of dry compressor 
seals 

The use of dry compressor seals instead of wet seals can 
reduce leaks 

Not listed in 
RBLC Database 

Feasible. NA NA – Selected as 
BACT  

 

  Use of rod packing for 
reciprocating 
compressors 
 

Lone Star will utilize rod packing and will conduct 
annual inspections of the packing materials to determine 
when the packing needs replacing or any of the 
components need servicing. 

Not listed in 
RBLC Database 

Feasible. NA NA – Selected as 
BACT 

 

FUGITIVE 
EMISSIONS 

GHG Use of low-bleed gas-
driven pneumatic 
controllers or 
compressed air-driven 
pneumatic 
Controllers 
 
 

Low-bleed gas-driven pneumatic controllers emit less gas 
(that contains GHG) than standard gas-driven controllers, 
and compressed air-driven pneumatic controllers do not 
emit 
GHG. 
 

Not listed in 
RBLC Database 

Feasible. NA NA – Selected as 
BACT  

 

PLANT-WIDE GHG Carbon Capture and 
Sequestration 

Carbon capture entails the separation of CO2 from the 
flue gas of a combustion source after combustion has 
been completed.  Several systems are commercially 
available for separating CO2 from flue gas, the most 
common of which are amine-based absorber systems.  
Separating CO2 from the flue gas must be paired with 
some form of storage, or sequestration, in order for the 
technology to provide any reduction in CO2 emissions.  
In fact, CO2 separation without storage actually results in 
an increase in total CO2 generation, since the separation 
system has an energy demand as well, in the form of a 
reboiler for regenerating amine solution rich in CO2, and 
electrical needs for system equipment. 
 

Not listed in 
RBLC Database 

Infeasible.  The use of CCS is not technically or 
environmentally feasible for the Site.  The goal 
of CO2 capture is to concentrate the CO2 stream 
from an emitting source for transport and 
injection at a storage site. CCS requires a highly 
concentrated, pure CO2 stream for practical and 
economic reasons.   Some of the equipment part 
of the proposed project does not operate on a 
continuous basis.  For e.g., the flare is not a 
process flare, but an intermittent use MSS flare. 
Therefore, no continuous stream (other than 
pilot gas) is being combusted, and add-on 
controls are not technically feasible. Therefore, 
CCS is considered technically infeasible for the 

80% [4] As shown in Appendix 
B, Tables B-1 through 
B-3, the cost 
effectiveness of CCS is 
estimated to be $350.19 
per ton of CO2 
removed.   Due to this 
high cost effectiveness, 
CCS is also 
economically 
infeasible. 
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Table 8-2:  Top-Down BACT Analysis for GHG Emissions – Revised 4-21-2012 

Emission Source 
STEP 1.  IDENTIFY AIR POLLUTION CONTROL 

TECHNOLOGIES 
STEP 2.  ELIMINATE TECHNICALLY 

INFEASIBLE OPTIONS 

STEP 3.  RANK 
REMAINING 
CONTROL 

TECHNOLOGIES 

STEP 4.  
EVALUATE AND 

DOCUMENT 
MOST 

EFFECTIVE 
CONTROLS 

Source Description 
PSD 

Pollutant 
Control 

Technology Control Technology Description 

RBLC 
Database 

Information Technical Feasibility 
Typical Overall 

Control Efficiency 
Cost Effectiveness 

($/ton) 

STEP 5.  
SELECT 

BACT 
 flare.   

 
For the continuously operated equipment at the 
site (heaters, thermal oxidizer), extracting CO2 
from exhaust gases requires equipment to 
capture the flue gas exhaust and to separate and 
pressurize the CO2 for transportation.  The stack 
vent streams will be low pressure, high volume 
streams at a very high temperature, with low 
CO2 content and will contain miscellaneous 
pollutants, such as PM that can contaminate the 
separation process.  Additionally, piping would 
need to be stainless steel due to the corrosive 
nature of CO2. 

PLANT-WIDE GHG Carbon Capture and 
Sequestration 
(continued) 

Dedicated sequestration involves the injection of CO2 
into an on-site or nearby geological formation, such as an 
active oil reservoir (enhanced oil recovery), a brine 
aquifer, an unmined coal seam, basalt rock formation, or 
organic shale bed.  Geologic sequestration is being 
studied in several locations and geologies, with varying 
results and predictions.  For geologic sequestration to be 
a feasible technology, a promising geological formation 
must be located at, or very near, the facility location. 
 
Off-site sequestration involves utilization of a 3rd-party 
CO2 pipeline system to transport CO2 to more distant 
geologic formations that may be more conducive to 
sequestration than sites in the immediate area.  Building 
such a pipeline for dedicated use by a single facility is 
almost certain to make any project economically 
infeasible, from both an absolute and BACT-review 
perspective.  However, such an option may be effective if 
adequate storage capacity exists downstream and 
reasonable transportation prices can be arranged with the 
pipeline operator. 

 The CO2 separation from the exhaust /waste gas 
streams requires several steps: filtration, 
cooling, compression, CO2 removal using amine 
units, and recompression.  Filtration would 
require the removal of PM from the streams 
without creating too much back pressure on the 
upstream system (i.e., the facility’s combustion 
processes). Next cooling: the installation of 
additional cryogenic units or other cooling 
mechanisms (e.g. complex heat exchangers) 
would be required to reduce the temperature of 
the streams from over 800 F to less than 100 F 
prior to separation, compression, and 
transmission.  The cryogenic units would 
require propane compression.  Inlet compression 
would be needed to increase the pressure from 
atmospheric to the minimum of 700 pounds per 
square inch (psi) required for efficient CO2 
separation. The installation of a dedicated amine 
unit to capture the CO2 from the exhaust/waste 
streams and a natural gas-fired heater to separate 
CO2 from the rich amine would be required.   
Finally, the separated CO2 stream would require 
large compression equipment, capable of 
handling acidic gases (stainless steel 
compressor) with high energy consumption/cost, 
to pressurize the CO2 from near atmospheric 
pressure up to the receiving pipeline pressure to 
transfer offsite.  Moreover, because the 
electricity required to run all of the above 
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Table 8-2:  Top-Down BACT Analysis for GHG Emissions – Revised 4-21-2012 

Emission Source 
STEP 1.  IDENTIFY AIR POLLUTION CONTROL 

TECHNOLOGIES 
STEP 2.  ELIMINATE TECHNICALLY 

INFEASIBLE OPTIONS 

STEP 3.  RANK 
REMAINING 
CONTROL 

TECHNOLOGIES 

STEP 4.  
EVALUATE AND 

DOCUMENT 
MOST 

EFFECTIVE 
CONTROLS 

Source Description 
PSD 

Pollutant 
Control 

Technology Control Technology Description 

RBLC 
Database 

Information Technical Feasibility 
Typical Overall 

Control Efficiency 
Cost Effectiveness 

($/ton) 

STEP 5.  
SELECT 

BACT 
mentioned equipment additional natural gas-
fired generators would be required.  Therefore, 
the fuel consumption and resultant combustion-
related GHG emissions would be even greater 
than emissions from the proposed project.   

PLANT-WIDE GHG Carbon Capture and 
Sequestration 
(continued) 

 Not listed in 
RBLC Database 

To process this stream for CCS, the Site would 
need to have an additional 100 MMSCFD amine 
unit, cryogenic unit, and associated equipment 
(i.e., heaters, CO2 surge tanks, compressor 
engines, and piping control system) greater than 
the size of the proposed plant.  Engine 
horsepower needed to compress the 
exhaust/waste gas streams for CO2 separator 
would be more than 28,000 hp [equivalent to 6 
Caterpillar 3616 engines @ 4735 hp each].   
Notably each 3616 engine will generate nearly 
20,000 tpy CO2 for a total of 120,000 tons of 
CO2 just from the compression process to the 
dedicated amine unit.  This compression 
configuration would have to be repeated to get 
the CO2 from the amine regenerator into a CO2 

pipeline.  Therefore, this type of control strategy 
would generate over 250,000 tons of CO2 which 
is nearly equivalent to the proposed project.  
Therefore, Lone Star believes that CCS is not 
BACT due to its negative environmental and 
energy impacts.  
 
Further, although current technologies could be 
used to capture CO2 from new and existing 
plants, they are not ready for widespread 
implementation.  Based upon on the issues 
identified above, Lone Star does not consider 
CCS to be a technically, economically, or 
commercially viable GHG control option for the 
Site. 
 

    

PLANT-WIDE GHG Use of electric-driven 
Engines 

The refrigeration compressors will be electric-driven, 
resulting in no GHG emissions from these sources. 

Not listed in 
RBLC Database 

Feasible. 100% [5] NA – Selected as 
BACT  

 

 
[1] Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from the Petroleum Refining Industry, issued by EPA in October 2010.  Section 3.0, Summary of GHG Reduction Measures, Table 1: Summary of GHG Reduction Measures for the Petroleum Refinery Industry. 
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[2] 40 CFR Part 98 Subpart C, Table C-1. 

[3] Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from the Petroleum Refining Industry, issued by EPA in October 2010.  Section 5.1.1.5 Improved Maintenance. 

[4] Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from the Petroleum Refining Industry, issued by EPA in October 2010.  Section 5.1.4, Carbon Capture.  

[5] Based upon only using electricity so no combusted related GHG emissions.



TABLE A-4 (Revised 4-21-2012)

Thermal Oxidizer Emission Rate Calculations

Process Data1: Table A-4a. Global Warming Potentials & Emission Factors:
10 MMBtu/hr

Fuel Heating Value = 1,020 Btu/scf

Table A-4b. Maximum Hourly Emission Rate (lbs/hr) CO2 1 53.02
Emission Point CO2 (lb/hr) CH4 (lb/hr) N2O (lb/hr) CH4 21 1.0E-03
012-THERMO 1168.890 0.022 0.0022 N2O 310 1.0E-04

Table A-4c. Annual Average Emission Rate (tpy)
Emission Point CO2 (tpy) CH4 (tpy) N2O (tpy) CO2e (tpy)

012-THERMO 5119.74 0.097 0.010 5124.757

Notes:
1) Firing rate and DRE were provided by vendor.

3) Default emission factors from 40 CFR 98, Subpart C, Tables C-1 and C-2, for natural gas.

Section 6.2 of the permit application decribes thermal oxidizer emissions in detail.  Briefly, emissions from the thermal oxidizer will result from combustion 
of fuel gas and combustion of waste gas from the process.  Therefore, emissions from each contributing gas are calculated below.

Firing rate

Emissions from Fuel Gas Combustion:
Emissions from fuel gas combustion are based on average firing rate of 10 MMBtu/hr and emission factors in Tables C-1 and C-2 of 40 CFR 98, Subpart C 
for natural gas and design firing rate of the thermal oxidizer.

2) Default global warming potentials from 40 CFR 98, Subpart A, Table A-1.

Pollutant
Global 

Warming 
Potential2

Emission 
Factor3

(kg/MMBtu)
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TABLE A-4 (Revised 4-21-2012)

Thermal Oxidizer Emission Rate Calculations

Emissions from waste gas combustion can be divided into the following - 
1) Direct CO2 emissions from the waste gas, based on vendor provided data on thermal oxidizer inlet stream (i.e. T. Oxid Blowr Suct stream)
2) CO2 generated by combustion of the waste gas, calculated using 40 CFR 98.233 Eq. W-21
3) Direct CH4 emissions that are uncontrolled by the thermal oxidizer based on a destruction efficiency of 99%
4) N2O emissions generated by combustion of waste gas, calculated using 40 CFR 98 Subpart W, Eq. W-40.

The table below provided composition of of the thermal oxidizer inlet process stream called T. Oxid Blowr Suct.

Streams Component
Vapor Phase 
Composition2

Uncontrolled 
Total VOC 

Emissions to 
TO3 

Flow Rate2 Stream Lower 
Heating Value2 

lb/hr lb/hr mmScf/hr Btu/scf MMBtu/hr MMBtu/yr
Carbon 
Dioxide 7,143.06

Methane 1.80 234.93 0.092 102.12 9.36 82005.36
Ethane 211.60

Propane 114.46
i-Butane 31.45
n-Butane 3.61
i-Pentane 16.35
n-Pentane 13.36
n-Hexane 11.16
n-Heptane 0.26
n-Octane 0.09
n-Nonane 0.00
Propene 44.19
Nitrogen 1,458.20

Notes:

2) Vendor provided data
3) Calculated by summing all VOC components of the stream
4) Calculated from stream LHV and flow rate

Table A-4d. Process Stream Composition Data to Thermal Oxidizer

Emissions from Waste Gas Combustion:

T. Oxid Blowr 
Suct1

Gas Firing Rate4 

1) Following streams are combined at the vent header to form the T. Oxid Blowr Suct stream: DEA Regen Acid Gas, Rich 
Amine Drum Vent, and Compressor Seals.  Therefore the composition of the T. Oxid Blowr Suct stream is used to determine 
GHG emissions from the thermal oxidizer.
Data on these streams are provided below for completeness in Table A-4e, however, only the T. Oxid Blowr Suct stream 
data are used in emission calculations.
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TABLE A-4 (Revised 4-21-2012)

Thermal Oxidizer Emission Rate Calculations

Vapor Phase 
Composition2

Vapor Phase 
Composition2

Vapor Phase 
Composition2

lb/hr lb/hr lb/hr

Carbon Dioxide 0.00 Carbon Dioxide 7,142.39 Carbon Dioxide 0.67

Methane 0.00 Methane 0.18 Methane 1.62
Ethane 0.00 Ethane 25.80 Ethane 185.80

Propane 6.97 Propane 8.81 Propane 82.50
i-Butane 9.19 i-Butane 0.00 i-Butane 0.92
n-Butane 0.00 n-Butane 0.00 n-Butane 1.29
i-Pentane 0.00 i-Pentane 0.00 i-Pentane 0.62
n-Pentane 0.00 n-Pentane 0.00 n-Pentane 0.47
n-Hexane 0.00 n-Hexane 0.09 n-Hexane 2.08
n-Heptane 0.00 n-Heptane 0.00 n-Heptane 0.26
n-Octane 0.00 n-Octane 0.00 n-Octane 0.09
n-Nonane 0.00 n-Nonane 0.00 n-Nonane 0.00
Propene 13.31 Propene 0.00 Propene 0.00
Nitrogen 425.17 Nitrogen 0.00 Nitrogen 0.00

DEA Regen Acid 
Gas

Table A-4e. Composition of individual process streams contributing to the Thermal Oxidizer inlet stream (see Note 1 above)

Rich Amine Drum 
Vents

Component Streams ComponentStreams Component Streams

Compressor Seals
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TABLE A-4 (Revised 4-21-2012)

Thermal Oxidizer Emission Rate Calculations

CO2 from 
Combustion 

of Waste 
Gas2 (see Table 

A-4g below for 

detailed 

calculations)

N2O from 
Combustion of 

Waste Gas4

lb/hr tpy tpy lb/hr tpy tpy
7,143.06 31,286.59 6287.10 0.02 0.08 0.0082

Notes:
1) Based on vendor provided data of the T. Oxide Blowr Suct stream.  Assumed that TO does not control CO 2 emissions.
2) Calculated using Eq. W-21 and W-36 of 40 CFR 98, Subpart W.  Detailed calculations of carbon flow are provided below in Table A-4g.

4) Calculated using Eq. W-40 of 40 CFR 98, Subpart W.

Flow Ratea Concentrationb
Carbon 

Weighted 
Flowc

lb/hr % scf/yr scf/yr tpy
Methane 1 16.043 1.80 0.02 160,600 157,388 9.31
Ethane 2 30.070 211.60 2.27 36,456,200 35,727,076 2,114.33

Propane 3 44.097 114.46 1.23 29,630,700 29,038,086 1,718.47
i-Butane 4 58.123 31.45 0.34 10,920,800 10,702,384 633.37
n-Butane 4 58.123 3.61 0.04 1,284,800 1,259,104 74.51
i-Pentane 5 72.150 16.35 0.18 7,227,000 7,082,460 419.14
n-Pentane 5 72.150 13.36 0.14 5,621,000 5,508,580 326.00
n-Hexane 6 86.172 11.16 0.12 5,781,600 5,665,968 335.31
n-Heptane 7 100.198 0.26 0 0 0 0.00
n-Octane 8 114.224 0.09 0 0 0 0.00
n-Nonane 9 128.200 0.00 0 0 0 0.00
Propene 3 42.080 44.19 0.47 11,322,300 11,095,854 656.65

108,405,000 106,236,900 6287.10

Notes:
a) Vendor provided data
b) Based on mole fraction and number of carbon atoms in each compound.

Table A-4g. Determination of CO2 emissions from waste process gas combustion  (see Note 2 above)

3) Based on vendor provided data of the T. Oxide Blowr Suct stream and 99% destruction efficiency of the TO.  Annual emissions are 
estimated assuming 8760 hours/year.

c) Eq. W-21 of 40 CFR 98, Subpart W.  Assumed default value of η of 0.98.  Conversion from scf/yr to tpy is based on Eq. W-
36 of 40 CFR 98, Subpart W.

CO2 Emissions from 
CombustioncCompound No. of 

Carbons Mol Wt.

Total

Direct CO2 Emissions from 
Waste Gas1

Direct CH4 Emissions from 
Waste Gas3Emissions from 

Waste Gas

Table A-4f. Emissions from Combustion of Waste Gas 

The Table below provides emissions from waste process gas combustion based on composition of the Thermal Oxidizer inlet stream called 
T. Oxid Blowr Suct (provided in Table A-4d).

Texas Registered Engineering Firm F-2393  2012\140876\3408BR.xls



TABLE A-4 (Revised 4-21-2012)

Thermal Oxidizer Emission Rate Calculations

Total CH4 

Emissions 
(tpy)

Total N2O 
Emissions  

(tpy)

Total CO2 

Emissions 
(tpy)

Total CO2e 
Emissions 

(tpy)
Fuel Gas 

Combustion 0.10 0.01 5,119.74 5,124.76

Waste Gas 
Combustion 0.08 0.01 37,573.69 37,577.89

Total 0.18 0.02 42,693.42 42,702.64

Table A-4h. Total GHG Emissions from Thermal Oxidizer (tpy)
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