ENTERPRISE PRODUCTS HOLDINGS LLC

L]
Entel‘ Pr ISC ENTERPRISE PRODUCTS PARTNERS L.P. ENTERPRISE PRODUCTS OPERATING LLC
P I OdllCtS (General Partner)

March 11, 2019
7015 0640 0003 1834 8521
Return Receipt Requested

New Mexico Environment Department
Air Quality Bureau

Permits Section

525 Camino de los Marquez, Suite 1
Santa Fe, New Mexico 87505

RE: Operating Permit Renewal Application
Title V Permit No. P116-R2
Enterprise Field Services, LLC - Chaco Natural Gas Processing Plant

Sir or Madam:

Enterprise Field Services, LLC (“Enterprise”) is requesting renewal of Title V Operating Permit
No. P116-R2 for the Chaco Natural Gas Processing Plant in San Juan County, New Mexico. This
application is being submitted pursuant to 20.2.70.300.B(2) New Mexico Administrative Code.

We respectfully request the opportunity to review a complete copy of the revised draft permit
prior to permit issuance. Should you have any questions or require additional information
regarding this application, please contact me at (713) 381-6698 (rmhavalda@eprod.com) or
Bradley Cooley at (713) 381-5828.

Thank you,

o W Yoo, ‘2(7
P.E.

Robert Havalda Bradley J. Cooley,
Senior Engineer, Environmental Senior Manag{er, Environmental

/mbp
Attachments

P.O. BOX 4324 1100 LOUISIANA STREET
HOUSTON, TEXAS 77210-4324 HOUSTON, TEXAS 77002-5227
713.381.6500 www.enterpriseproducts.com
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Enterprise Field Services, LLC Chaco Natural Gas Processing Plant March 2019; Revision 0

For Department use only:

Mail Application To:

New Mexico Environment Department
Air Quality Bureau

Permits Section

525 Camino de los Marquez, Suite 1
Santa Fe, New Mexico, 87505

Phone: (505) 476-4300
Fax: (505)476-4375
www.env.nm.gov/agb

AIRS No.:

Universal Air Quality Permit Application

Use this application for NOI, NSR, or Title V sources.

Use this application for: the initial application, modifications, technical revisions, and renewals. For technical revisions, complete Sections, 1-A, 1-B, 2-E, 3, 9 and
any other sections that are relevant to the requested action; coordination with the Air Quality Bureau-permit-staff prior to submittal is encouraged to clarify submittal
requirements and to determine if more or less than these sections of the application are needed. Use this application for streamline permits as well For NOI
applications, submit the entire UA1, UA2, and UA3 applications on a single CD (no copies are needed). For NOIs, hard copies of UA1, Tables 2A, 2D & 2F, Section

3 and the signed Certification Page are required.

This application is submitted as (check all that apply): O Request for a No Permit Required Determination (no fee)

0 Updating an application currently under NMED review. Include this page and all pages that are being updated (no fee required).
Construction Status: [ Not Constructed [ Existing Permitted (or NOI) Facility 0 Existing Non-permitted (or NOI) Facility
Minor Source: [1aNOI20.2.73 NMAC [020.2.72 NMAC application or revision [0 20.2.72.300 NMAC Streamline application
Title V Source: O Title V (new) Title V renewal O TV minor mod. O TV significant mod. TV Acid Rain: 0 New 0 Renewal
PSD Major Source: [ PSD major source (new) O minor modification to a PSD source [ a PSD major modification

Acknowledgements:
C I acknowledge that a pre-application meeting is available to me upon request. I Title V Operating, Title IV Acid Rain, and NPR

applications have no fees.

O $500 NSR application Filing Fee enclosed OR 0O The full permit fee associated with 10 fee points (required w/ streamline
applications).
O Check No.: N/A in the amount of N/A

M T acknowledge the required submittal format for the hard copy application is printed double sided ‘head-to-toe’, 2-hole punched
(except the Sect. 2 landscape tables is printed ‘head-to-head’), numbered tab separators. Incl. a copy of the check on a separate page.
O This facility qualifies to receive assistance from the Small Business Environmental Assistance program (SBEAP) and qualifies for
50% of the normal application and permit fees. Enclosed is a check for 50% of the normal application fee which will be verified with
the Small Business Certification Form for your company.

O This facility qualifies to receive assistance from the Small Business Environmental Assistance Program (SBEAP) but does not
qualify for 50% of the normal application and permit fees. To see if you qualify for SBEAP assistance and for the small business
certification form go to https://www.env.nm.gov/agb/sbap/small business_criteria.html ).

Citation: Please provide the low level citation under which this application is being submitted: 20.2.70.300.B(2) NMAC

(e.g. application for a new minor source would be 20.2.72.200.A NMAC, one example for a Technical Permit Revision is
20.2.72.219.B.1.b NMAC. a Title V acid rain application would be: 20.2.70.200.C NMAC)

Section 1 - Facility Information

Al # if known (see 1%
3 to 5 #s of permit Updating

Section 1-A: Company Information IDEA ID No.): 1148 | Permit/NOI #: P116-R2
Facility Name: Chaco Natural Gas Processing Plant Plant primary SIC Code (4 digits): 1311

1
Plant NAIC code (6 digits): 211111

Facility Street Address (If no facility street address, provide directions from a prominent landmark): From 544 and 44/550 in
a | Bloomfield, drive south on 44/550 for approximately 12.3 miles and turn right on Rd. 7100. Follow for approximately 9.8

miles, the facility will be on vour left.
2 Plant Operator Company Name: Enterprise Products Operating LLC Phone/Fax: (713) 381-6595 / (281) 887-8086

Form Revision: 7/11/2017 Section 1, Page 1 Printed: 2/28/2019




Enterprise Field Services, LLC

Chaco Natural Gas Processing Plant

March 2019; Revision 0

a | Plant Operator Address: P.O. Box 4324, Houston TX 77210-4324
b | Plant Operator's New Mexico Corporate ID or Tax ID: 32-89188

3 Plant Owner(s) name(s): Enterprise Field Services, LLC Phone/Fax: (713) 381-6595 /(281) 887-8086
a | Plant Owner(s) Mailing Address(s): P.O. Box 4324, Houston TX 77210-4324

4 Bill To (Company): Enterprise Products Operating LLC Phone/Fax: (713) 381-6595 / (281) 887-8086
a | Mailing Address: P.O. Box 4324, Houston TX 77210-4324 E-mail: environmental@eprod.com

5 [X] preparer and O Consultant: Robert Havalda Phone/Fax: (713) 381-6595 / (281) 887-8086
a | Mailing Address: P.O. Box 4324, Houston, TX 77210-4324 E-mail: rmhavalda@eprod.com

6 Plant Operator Contact: James Licb Phone/Fax: 505-599-2159
a | Address: 614 Reilly Drive, Farmington, NM 87401-2634 E-mail: jplieb@eprod.com

7 Air Permit Contact: Robert Havalda Title: Senior Environmental Engineer

a

E-mail: rmhavalda@eprod.com

Phone/Fax: 713-381-6698 / 713-381-6811

b

Mailing Address: P.O. Box 4324, Houston TX 77210-4324

Section 1-B: Current Facility Status

la

Has this facility already been constructed? Yes ONo

1.b Ifyes to question 1.a, is it currently operating
in New Mexico? Yes ONo

If yes to question 1.a, was the existing facility subject to a Notice of

If yes to question 1.a, was the existing facility
subject to a construction permit (20.2.72 NMAC)

. . P
2 IDntsnt (NI(:311L(20.2.73 NMAC) before submittal of this application? before submittal of this application?
es © Yes ONo
- If yes, give month and year of shut down
?

3 Is the facility currently shut down? 0O Yes No (MM/YY): N/A
4 Was this facility constructed before 8/31/1972 and continuously operated since 1972? [X] Yes DO No
5 If Yes to question 3, has this facility been modified (see 20.2.72.7.P NMAC) or the capacity increased since 8/31/1972?

XlYes ONo ON/A

. prn - - " ~

6 Does this facility have a Title V operating permit (20.2.70 NMAC)? If yes, the permit No, is: P-116-R2

Xl Yes 00 No

Has this facility been issued a No Permit Required (NPR)? .
7 O Yes No If yes, the NPR No. is: N/A
8 Has this facility been issued a Notice of Intent (NOI)? O Yes No If yes, the NOI No. is: N/A

Does this facility have a construction permit (20.2.72/20.2.74 NMAC)? . .
9 Yes [No If yes, the permit No. is: 1555-M6

Is this facility registered under a General permit (GCP-1, GCP-2, etc.)? . .
10 O Yes No If yes, the register No. is: N/A

Section 1-C: Facility Input Capacity & Production Rate

1 What is the facility’s maximum input capacity? specify units (reference here and list capacities in Section 20, if more room is required)
a | Current Hourly: 29.17 MMscf/hr Daily: 700 MMscf/day Annually: 255,000 MMscf/yr
b | Proposed Hourly: 29.17 MMsct/hr Daily: 700 MMscf/day Annually: 255,000 MMscflyr

2 What is the facility’s maximum production rate? specify units (reference here and list capacities in Section 20, if more room is required)
a | Current Daily: 700 MMsc{/day Hourly: 29.17 MMscf/hr Annually: 255,000 MMscffyr
b | Proposed Daily: 700 MMscf/day Hourly: 29.17 MMscf/hr Annually: 255,000 MMscf/yr

Form Revision: 7/11/2017
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Section 1-D: Facility Location Information

1 Section: 16 Range: 12W | Township: 26N County: San Juan Elevation (ft): 6,020

2 UTM Zone: X112 or O13 Datum: ONAD27 [ONAD 83 X WGS 84

a | UTM E (in meters, to nearest 10 meters): 758,000 m E UTM N (in meters, to nearest 10 meters): 4,041,200 m N

b | AND Latitude (deg., min,, sec.): 36°29°00” N Longitude (deg., min., sec.): 108°07°13” W

3 Name and zip code of nearest New Mexico town: Bloomfield, NM 87413

Detailed Driving Instructions from nearest NM town (attach a road map if necessary): From 544 and 44/550 in Bloomfield,
drive south on 44/550 for approximately 12.3 miles and turn right on Rd. 7100. Follow for approximately 9.8 miles, the
facility will be on your left.

5 The facility is 14 miles southwest of Bloomfield, NM.

Status of land at facility (check one): [X] Private [1 Indian/Pueblo O Federal BLM 0O Federal Forest Service O Other
(specify)

List all municipalities, Indian tribes, and counties within a ten (10) mile radius (20.2.72.203.B.2 NMAC) of the property on
7 which the facility is proposed to be constructed or operated:
Municipalities: None; Indian Tribes: Navajo Nation; Counties: San Juan

20.2.72 NMAC applications only: Will the property on which the facility is proposed to be constructed or operated be closer
than 50 km (31 miles) to other states, Bernalillo County, or a Class I area (see

8 www.env.nm.gov/agb/modeling/class lareas.html)? O Yes X No (20.2.72.206.A.7 NMAC) If yes, list all with
corresponding distances in kilometers: N/A
9 Name nearest Class 1 area: Mesa Verde National Park

10 Shortest distance (in km) from facility boundary to the boundary of the nearest Class 1 area (to the nearest 10 meters): 80.1 km

Distance (meters) from the perimeter of the Area of Operations (AO is defined as the plant site inclusive of all disturbed

1 lands, including mining overburden removal areas) to nearest residence, school or occupied structure: 2,700 m

Method(s) used to delineate the Restricted Area: Fencing

“Restricted Area” is an area to which public entry is effectively precluded. Effective barriers include continuous fencing,
continuous walls, or other continuous barriers approved by the Department, such as rugged physical terrain with steep grade
that would require special equipment to traverse. If a large property is completely enclosed by fencing, a restricted area
within the property may be identified with signage only. Public roads cannot be part of a Restricted Area.

12

Does the owner/operator intend to operate this source as a portable stationary source as defined in 20.2.72.7.X NMAC?
OYes [XNo

A portable stationary source is not a mobile source, such as an automobile, but a source that can be installed permanently at

one location or that can be re-installed at various locations, such as a hot mix asphalt plant that is moved to different job sites.

13

Will this facility operate in conjunction with other air regulated parties on the same property? No [] Yes

14 If yes, what is the name and permit number (if known) of the other facility? N/A

Section 1-E: Proposed Operating Schedule (The 1-E.1 & 1-E.2 operating schedules may become conditions in the permit.)

1 Facility maximum operating (hg:;s ): 24 (%:yeik)i 7 (v_:,'ee‘ﬁ:?): 52 (% ): 8,760

2 | Facility’s maximum daily operating schedule (if less than 24 %y Start: N/A oo | End: N/A o
3 Month and year of anticipated start of construction: No construction is proposed.

4 Month and year of anticipated construction completion: No construction is proposed.

5 Month and year of anticipated startup of new or modified facility: Facility is in operation.

6 Will this facility operate at this site for more than one year? Yes ONo

Form Revision: 7/11/2017 Section 1, Page 3 Printed: 2/28/2019
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Section 1-F: Other Facility Information

1

Are there any current Notice of Violations (NOV), compliance orders, or any other compliance or enforcement issues related
to this facility? O Yes [XINo If ves, specify: N/A

If yes, NOV date or description of issue: N/A a

Is this application in response to any issue listed in 1-F, 1 or 1a above? 00 Yes X No If Yes, provide the 1¢ & 1d info below:

Document
Title: N/A

Provide the required text to be inserted in this permit: N/A

2 Is air quality dispersion modeling or modeling waiver being submitted with this application? OYes [XINo
3 Does this facility require an “Air Toxics” permit under 20.2.72.400 NMAC & 20.2.72.502, Tables A and/or B? O Yes [XI No
4 Will this facility be a source of federal Hazardous Air Pollutants (HAP)? X] Yes [ No
If Yes, what type of source? [X Major (1 >10 tpy of any single HAP OR  [X] >25 tpy of any combination of HAPS)
OR O Minor (O <10 tpy of any single HAP  AND [0 <25 tpy of any combination of HAPS)
5 Is any unit exempt under 20.2.72.202.B.3 NMAC? OYes [XNo
If yes, include the name of company providing commercial electric power to the facility: N/A
Commercial power is purchased from a commercial utility company, which specifically does not include power generated on
site for the sole purpose of the user.
Section 1-G: Streamline Application (This section applies to 20.2.72.300 NMAC Streamline applications only)
[ 1 | O 1 have filled out Section 18, “Addendum for Streamline Applications.” N/A (This is not a Streamline application.) l

Section 1-H: Current Title V Information - Required for all applications from TV Sources

(Title V-source required information for all applications submitted pursuant to 20.2.72 NMAC (Minor Construction Permits), or
20.2.74/20.2.79 NMAC (Major PSD/NNSR applications), and/or 20.2.70 NMAC (Title V))

1

Responsible Official (R.0.)

(202.70.300.D.2 NMAC): Graham W. Bacon Phone: 713-381-6595

R.O. Title: Executive Vice President R.O. e-mail: environmental@eprod.com

R. O. Address: P.O. Box 4324, Houston, TX 77210

Alternate Responsible Official

2 (20.2.70.300.D.2 NMAC): Ivan W. Zirbes FRonESFISERSIS0E
A.R.O. Title: Vice President A. R.O. e-mail: environmental@eprod.com
A.R. O. Address: P.O. Box 4324, Houston, TX 77210
Company's Corporate or Partnership Relationship to any other Air Quality Permittee (List the names of any companies that
3 have operating (20.2.70 NMAC) permits and with whom the applicant for this permit has a corporate or partnership
relationship): N/A
4 Name of Parent Company ("Parent Company” means the primary name of the organization that owns the company to be
permitted wholly or in part.): N/A
Address of Parent Company: N/A
Names of Subsidiary Companies ("Subsidiary Companies” means organizations, branches, divisions or subsidiaries, which are
5 owned, wholly or in part, by the company to be permitted.): N/A
6 Telephone numbers & names of the owners’ agents and site contacts familiar with plant operations: #: N/A

Form Revision: 7/11/2017 Section 1, Page 4 Printed: 2/28/2019
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Affected Programs to include Other States, local air pollution control programs (i.e. Bernalillo) and Indian tribes:

Will the property on which the facility is proposed to be constructed or operated be closer than 80 km (50 miles) from other
7 states, local pollution control programs, and Indian tribes and pueblos (20.2.70.402.A.2 and 20.2.70.7.B)? If yes, state which
ones and provide the distances in kilometers: Yes, Colorado (56 km), Southern Ute Indian Reservation (56 km), Jicarilla
Apache Indian Reservation (80 kilometers), Navajo Nation (14 km)

Form Revision: 7/11/2017 Section 1, Page 5 Printed: 2/28/2019
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Section 1-1 — Submittal Requirements

Each 20.2.73 NMAC (NOI), a 20.2.70 NMAC (Title V), a 20.2.72 NMAC (NSR minor source), or 20.2.74 NMAC (PSD) application
package shall consist of the following:

Hard Copy Submittal Requirements:

1) One hard copy original signed and notarized application package printed double sided ‘head-to-toe’ 2-hole punched as we
bind the document on top, not on the side; except Section 2 (landscape tables), which should be head-to-head. Please use
numbered tab separators in the hard copy submittal(s) as this facilitates the review process. For NOI submittals only, hard
copies of UAI, Tables 2A, 2D & 2F, Section 3 and the signed Certification Page are required. Please include a copy of the check
on a separate page.

2) Ifthe application is for a minor NSR, PSD, NNSR, or Title V application, include one working hard copy for Department use.
This copy does not need to be 2-hole punched, but must be double sided. Minor NSR Technical Permit revisions (20.2.72.219.B
NMAC) only need to fill out Sections 1-A, 1-B, 3, and should fill out those portions of other Section(s) relevant to the technical
permit revision. TV Minor Modifications need only fill out Sections 1-A, 1-B, 1-H, 3, and those portions of other Section(s)
relevant to the minor modification. NMED may require additional portions of the application to be submitted, as needed.

3) The entire NOI or Permit application package, including the full modeling study, should be submitted electronically on compact
disk(s) (CD). For permit application submittals, two CD copies are required (in sleeves, not crystal cases, please), with additional
CD copies as specified below. NOI applications require only a submittal.

4) 1If air dispersion modeling is required by the application type, include the NMED Modeling Waiver OR one additional
electronic copy of the air dispersion modeling including the input and output files. The dispersion modeling summary report
only should be submitted as hard copy(ies) unless otherwise indicated by the Bureau. The complete dispersion modeling study,
including all input/output files, should be submitted electronically as part of the electronic submittal.

5) If subject to PSD review under 20.2.74 NMAC (PSD) or NNSR under 20.2.79 NMC include,
a. one additional CD copy for US EPA,
b. one additional CD copy for each federal land manager affected (NPS, USFS, FWS, USDI) and,
¢. one additional CD copy for each affected regulatory agency other than the Air Quality Bureau.

Electronic Submittal Requirements [in addition to the required hard copy(ies)]:

1) All required electronic documents shall be submitted in duplicate (2 separate CDs). A single PDF document of the entire
application as submitted and the individual documents comprising the application.

2) The documents should also be submitted in Microsoft Office compatible file format (Word, Excel, etc.) allowing us to access the
text and formulas in the documents (copy & paste). Any documents that cannot be submitted in a Microsoft Office compatible
format shall be saved as a PDF file from within the electronic document that created the file. If you are unable to provide
Microsoft office compatible electronic files or internally generated PDF files of files (items that were not created electronically:
i.e. brochures, maps, graphics, etc,), submit these items in hard copy format with the number of additional hard copies
corresponding to the number of CD copies required. We must be able to review the formulas and inputs that calculated the
emissions.

3) It is preferred that this application form be submitted as 3 electronic files (2 MSWord docs: Universal Application section 1 and
Universal Application section 3-19) and of the tables (Universal Application section 2) on the CD(s). Please include
as many of the 3-19 Sections as practical in a single MS Word electronic document. Create separate electronic file(s) if a single
file becomes too large or if portions must be saved in a file format other than MS Word.

4y The shall be a maximum of 25 characters long (including spaces, if any). The format of the electronic
Universal Application shall be in the format: “A-3423-FacilityName”. The “A” distinguishes the file as an application submittal,
as opposed to other documents the Department itself puts into the database. Thus, all electronic application submittals should
begin with “A-”. Modifications to existing facilities should use the core permit number (i.e. ‘3423”) the Department assigned to
the facility as the next 4 digits. Use ‘XXXX for new facility applications. The format of any separate electronic submittals
(additional submittals such as non-Word attachments, re-submittals, application updates) and Section document shall be in the
format: “A-3423-9-description”, where “9” stands for the section # (in this case Section 9-Public Notice). Please refrain, as much
as possible, from submitting any scanned documents as this file format is extremely large, which uses up too much storage
capacity in our database. Please take the time to fill out the header information throughout all submittals as this will identify any
loose pages, including the Application Date (date submitted) & Revision # (0 for original, 1, 2, etc.; which will help keep track of
subsequent partial update(s) to the original submittal. The footer information should not be modified by the applicant.
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Table of Contents
Section 1: General Facility Information
Section 2: Tables
Section 3: Application Summary
Section 4: Process Flow Sheet

Section 5: Plot Plan Drawn to Scale

Section 6: All Calculations

Section 7: Information Used to Determine Emissions

Section 8: Map(s)

Section 9: Proof of Public Notice

Section 10:  Written Description of the Routine Operations of the Facility

Section 11:  Source Determination

Section 12:  PSD Applicability Determination for All Sources & Special Requirements for a PSD Application
Section 13:  Discussion Demonstrating Compliance with Each Applicable State & Federal Regulation
Section 14:  Operational Plan to Mitigate Emissions

Section 15:  Alternative Operating Scenarios

Section 16:  Air Dispersion Modeling

Section 17:  Compliance Test History

Section 18:  Addendum for Streamline Applications (streamline applications only)

Section 19:  Requirements for the Title V (20.2.70 NMAC) Program (Title V applications only)
Section 20:  Other Relevant Information

Section 21:  Addendum for Landfill Applications

Section 22:  Certification Page
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Enterprise Field Services, LLC

Chaco Natural Gas Processing Plant

Application Date: March 2019
Table 2-P: Greenhouse Gas Emissions

Revision #0

Applications submitted under 20.2.70, 20.2.72, & 20.2.74 NMAC are required to complete this Table. Power plants, Title V major sources, and PSD major sources must report
and calculate all GHG emissions for each unit. Applicants must report potential emission rates in short tons per year (see Section 6.a for assistance). Include GHG emissions
during Startup, Shutdown, and Scheduled Maintenance in this table. For minor source facilities that are not power plants, are not Title V, or are not PSD, there are three options
for reporting GHGs 1) report GHGs for each individual piece of equipment; 2) report all GHGs from a group of unit types, for example report all combustion source GHGs as a
single unit and all venting GHG as a second separate unit, OR 3) check the following box O By checking this box, the applicant acknowledges the total CO2e emissions are
less than 75,000 tons per year.

co N0 cH SF PFC/HFC as| T
. 1 2 2 4 6 GHG Mass
Unit No.| GWPs ton/yr ton/yr ton/yr ton/yr ton/yr* Basis Cozi
ton/yr’ ton/yr
mass GHG| 14,089.90 | 0.027 027 E E 14,090.19
8 COe | 14,089.90 | 791 6.64 2 = 14,104.45
11 mass GHG| 14,089.90 0.027 0.27 - - 14,090.19
COze 14,089.90 7.91 6.64 - - 14,104.45
mass GHG| 13,782.48 0.03 0.26 - - 13,782.77
& COe | 13,782.48 | 7.7 6.49 : : 13,796.71
13 |mass GHG| 13,782.48 0.026 0.26 - - 13.782.77
COze 13,782.48 7.74 6.49 - - 13,796.71
14 |massGHG| 1378248 | 0.03 0.26 2 z 13,782.77
COy 13,782.48 7.74 6.49 - - 13,796.71
17 mass GHG| 104,623.88 0.20 1.97 - - 104,626.05
CO,e 104,623.88 58.76 49.30 - - 104,731.94
qg |mass GHG/| 103,445.46 0.19 1.95 - - 103,447.60 ]
CO,.e 103,445.46| 58.10 48.74 - - 103,552.29
30 mass GHG 101.48 1.91E-04 0.002 - - 101.48
COqe 101.48 0.06 0.05 - - 101.58
32 mass GHG| 7.42922 0.014 0.14 - - 7,429.37
CO2e 7.42922 4.17 350 - - 7.436.89
mass GHG| 7.429.22 0.014 0.14 - - 742937
5 COye 7,429.22 4.17 3.50 - - 7,436.89
34 |mass GHG| 7.428.22 0.014 0.14 - - 7,429.37
CO2 7,429.22 4.17 3.50 - - 7.436.89
35 mass GHG| 59.,433.74 0.11 1.12 - - 59.434.98
CO,e 59,433.74 33.38 28.00 - - 59,495.13
36 mass GHG| 59,433.74 0.11 1‘12 - - 59.,434.98
CO2e 59,433.74 33.38 28.00 - - 59,495.13
37 mass GHG| 59,433.74 0.11 1.12 - - 59,434.98
CO.e 59,433.74 33.38 28.00 - - 59,495.13
42/43 mass GHG| 20,744.88 0.048 140.11 - - 20,885.04
CO2e 20,744.88 14.22 3,502.83 - - 24.261.93
44 mass GHG| -24,469.92 0.04 31.34 - - 24.501.30
CO,e 24,469.92 10.43 783.59 - - 25,263.94
s |mass GHG| 5.051.88 0.010 0.10 - - 5.051.98
COe 5,051.88 2.84 238 - - 5,057.09
48 pmass GHG| 3.934.92 0.0074 0.074 - - 3.935.01
CO2e 3.934.92 2.21 1.85 - - 3,938.99
49 mass GHG| 24,234.62 0.046 0.46 - - 24235.12
CO2e 24,234.62 13.61 11,42 - - 24.259.65
50 mass GHG| 11.528.10 0.022 0.22 - - 11.528.34
CO,e 11,528.10 6.47 5.43 - - 11.540.00
51a mass GHG| 2.674.52 0.0050 0.050 - - 2.674.57
CO2e 2,674.52 1.50 126 - - 2.677.28
§p  |mass GHG 70.09 8.61E-05 0.10 - - 70.20
CO2e 70.09 0.026 2.62 - - 72.73
42/43 |mass GHG 168 - 0.85 - - 2.53
SSM COze 1.68 - 21.26 - - 22.94
SSM | mass GHG 0.01 - 0.23 - - 0.24
BD CO,e 0.01 - 5.66 - - 5.66
Total |22 GHG| 565.875.59 1.06 182.35 - - 571,181.17
CO,e 565,875.59 | 317.07 4,558.65 - - 575,881.14
! GWP (Global ‘Warming Potential): Applicants must use the most current GWPs codified in Table A-1 of 40 CFR part 98. GWPs are subject to change, therefore, applicants need to check 40 CFR 98

to confirm GWP values.

% For HFCs or PFCs describe the specific HFC or PFC compound and use a separate column for each individual compound.

? For each new compound, enter the appropriate GWP for each HFC or PFC compound from Table A-1 in 40 CFR 98,

4 Green house gas emissions on a 'mass basis is the ton per year green house gas emission before adjustment with its GWP.,

§ CO0,e means Carbon Dioxide Equivalent and is calculated by multiplying the TPY mass emissions of the green house gas by its GWP

Form Revision: 5/3/2016
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Enterprise Field Services, LLC Chaco Natural Gas Processing Plant March 2019; Revision 0

Section 3

Application Summary

The Application Summary shall include a brief description of the facility and its process, the type of permit application, the
applicable regulation (i.e. 20.2.72.200.A.X, or 20.2.73 NMAC) under which the application is being submitted, and any air
quality permit numbers associated with this site. If this facility is to be collocated with another facility, provide details of the
other facility including permit number(s). In case of a revision or modification to a facility, provide the lowest level regulatory
citation (i.e. 20.2.72.219.B.1.d NMAC) under which the revision or modification is being requested. Also describe the
proposed changes from the original permit, how the proposed modification will affect the facility’s operations and emissions,
de-bottlenecking impacts, and changes to the facility’s major/minor status (both PSD & Title V).

Routine or predictable emissions during Startup, Shutdown, and Maintenance (SSM): Provide an overview of how SSM
emissions are accounted for in this application. Refer to "Guidance for Submittal of Startup, Shutdown, Maintenance
Emissions in Permit Applications (http:/www.env.nm.gov/agb/permit/app_form.html) for more detailed instructions on SSM
emissions,

Enterprise Field Services LLC owns & Enterprise Products Operating LLC operates (Enterprise) the Chaco Natural Gas
Processing Plant (Chaco Gas Plant), a natural gas processing plant.

The Chaco Gas Plant receives field gas via pipeline, compresses the gas, and cryogenically separates methane (residue gas)
from gas liquids. The residue and some liquids are transported from the facility by pipeline, while the condensate is
transported via tank truck.

The facility is currently authorized to operate under Title V Operating Permit No. P116-R2. Enterprise is submitting this Title
V Renewal in accordance with 20.2.70.300.B(2), which requires a Title V Permit renewal application be submitted at least
twelve (12) months prior to expiration of the current Title V Operating Permit (current permit expires March 13, 2020). No
modifications to the facility are associated with this application.

UA3 Form Revision: 10/04/16 Section 3, Page 1 Saved Date: 2/28/2019



Enterprise Field Services, LLC Chaco Natural Gas Processing Plant March 2019; Revision 0

Section 4

Process Flow Sheet

A process flow sheet and/or block diagram indicating the individual equipment, all emission points and types of control
applied to those points. The unit numbering system should be consistent throughout this application.

A Process Flow Diagram is included on the following page.

Form-Section 4 last revised: 8/15/2011 Section 4, Page 1 Saved Date: 2/28/2019
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Section 5
Plot Plan Drawn To Scale

A plot plan drawn to scale showing emissions points, roads, structures, tanks, and fences of property owned, leased, or under
direct control of the applicant. This plot plan must clearly designate the restricted area as defined in UA1, Section 1-D.12. The
unit numbering system should be consistent throughout this application.

A plot plan is included on the following page.
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®
Section 6
All Calculations

Show all calculations used to determine both the hourly and annual controlled and uncontrolled emission rates. All
calculations shall be performed keeping a minimum of three significant figures. Document the source of each emission factor
used (if an emission rate is carried forward and not revised, then a statement to that effect is required). If identical units are
being permitted and will be subject to the same operating conditions, submit calculations for only one unit and a note
specifying what other units to which the calculations apply. All formulas and calculations used to calculate emissions must be
submitted. The “Calculations” tab in the UA2 has been provided to allow calculations to be linked to the emissions tables.
Add additional “Calc” tabs as needed. If the UA2 or other spread sheets are used, all calculation spread sheet(s) shall be
submitted electronically in Microsoft Excel compatible format so that formulas and input values can be checked. Format all
spread sheets and calculations such that the reviewer can follow the logic and verify the input values. Define all variables. If
calculation spread sheets are not used, provide the original formulas with defined variables. Additionally, provide subsequent
formulas showing the input values for each variable in the formula. All calculations, including those calculations are imbedded
in the Calc tab of the UA2 portion of the application, the printed Calc tab(s), should be submitted under this section.

Tank Flashing Calculations: The information provided to the AQB shall include a discussion of the method used to estimate
tank-flashing emissions, relative thresholds (i.e., NOI, permit, or major source (NSPS, PSD or Title V)), accuracy of the model,
the input and output from simulation models and software, all calculations, documentation of any assumptions used,
descriptions of sampling methods and conditions, copies of any lab sample analysis. If Hysis is used, all relevant input
parameters shall be reported, including separator pressure, gas throughput, and all other relevant parameters necessary for
flashing calculation.

SSM Calculations: It is the applicant’s responsibility to provide an estimate of SSM emissions or to provide justification for
not doing so. In this Section, provide emissions calculations for Startup, Shutdown, and Routine Maintenance (SSM)
emissions listed in the Section 2 SSM and/or Section 22 GHG Tables and the rational for why the othets are reported as zero
(or left blank in the SSM/GHG Tables). Refer to "Guidance for Submittal of Startup, Shutdown, Maintenance Emissions in
Permit Applications (http://www.env.nm.gov/aqb/permit/app_form.html) for more detailed instructions on calculating SSM
emissions. If SSM emissions are greater than those reported in the Section 2, Requested Allowables Table, modeling may be
required to ensure compliance with the standards whether the application is NSR or Title V. Refer to the Modeling Section of
this application for more guidance on modeling requirements.

Glycol Dehydrator Calculations: The information provided to the AQB shall include the manufacturer’s maximum design
recirculation rate for the glycol pump. If GRI-Glycalc is used, the full input summary report shall be included as well as a
copy of the gas analysis that was used.

Road Calculations: Calculate fugitive particulate emissions and enter haul road fugitives in Tables 2-A, 2-D and 2-E for:
1. If you transport raw material, process material and/or product into or out of or within the facility and have PER
emissions greater than 0.5 tpy.
2. If you transport raw material, process material and/or product into or out of the facility more frequently than one
round trip per day.

Significant Figures:
A. All emissions standards are deemed to have at least two significant figures, but not more than three significant figures.
B. At least 5 significant figures shall be retained in all intermediate calculations.
C. In calculating emissions to determine compliance with an emission standard, the following rounding off procedures shall be
used:
(1) If the first digit to be discarded is less than the number 5, the last digit retained shall not be changed,;
(2) If the first digit discarded is greater than the number 5, or if it is the number 5 followed by at least one digit other than
the number zero, the last figure retained shall be increased by one unit; and
(3) If the first digit discarded is exactly the number 5, followed only by zeros, the last digit retained shall be rounded
upward if it is an odd number, but no adjustment shall be made if it is an even number.
(4) The final result of the calculation shall be expressed in the units of the standard.

Control Devices: In accordance with 20.2.72.203.A(3) and (8) NMAC, 20.2.70.300.D(5)(b) and (¢) NMAC, and
20.2.73.200.B(7) NMAC, the permittee shall report all control devices and list each pollutant controlled by the control device
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regardless if the applicant takes credit for the reduction in emissions. The applicant can indicate in this section of the
application if they chose to not take credit for the reduction in emission rates. For notices of intent submitted under 20.2.73
NMAC, only uncontrolled emission rates can be considered to determine applicability unless the state or federal Acts require
the control. This information is necessary to determine if federally enforceable conditions are necessary for the control device,
and/or if the control device produces its own regulated pollutants or increases emission rates of other pollutants.

All calculations are from previous applications and have been previously approved by the NMED.

Emissions units at the facility include the following;:
e Two Caterpillar G3616 SITA compressor engines equipped with two-way catalytic converters (units 8 and 11)
Two Clark TLA-10 compressor engines (units 12 and 14)
One Clark TLA-10 compressor engine equipped with a catalyst (unit 13)
Two GE Frame 5 turbines (units 17 and 18)
One Detroit Diesel 8V-921 standby air compressor, limited to 500 hours of operation per year
Three Caterpillar G3608 SITA compressor engines equipped with catalytic converters (units 32 through 34)
Three Solar Mars T-15000 turbines (units 35 through 37)
Three flares (units 42 through 44)
One thermal oxidizer (unit 46)
One heater (unit 48)
One Solar Taurus 60-70008 sales gas turbine (unit 49)
One Caterpillar G3612 TALE (Bisti 8) compressor engine (unit 50) equipped with a catalytic converter
One glycol dehydration unit fired by two identical reboilers (unit 51a) and a controlled vent (unit 51b)
Two condensate storage tanks (TK 28 and TK 29)
Bisti produced water tank (TK 49)
Process fugitives (F-001 through F-008; however lean oil plant fugitives (F-007) are removed)
Tank fugitives (F-009)
Cooling towers (CT-B and CT-C)
Ballard Tanks (BT1, 2, 3, 4)
Condensate Truck Loading (TRUCK)
Insignificant units including various low-vapor pressure storage tanks

This application proposes no changes to these units. PM emissions identified here were included in earlier applications, but not
explicitly identified on the forms. PM emissions were calculated with HAPCalc and were included on the HAPCalc printouts
given in previous applications.

NOx and CO emissions presented here are calculated based on test or manufacturers’ data as appropriate and as identified in
the relevant section, below. SO2 emissions from combustion units are calculated based on fuel consumption and a maximum
fuel total sulfur content of 5 gr/100 scf.

HAP emission rates are calculated from the best available data from either HAPCalc or AP-42 and have not been directly
measured. They are presented for informational purposes only, and are not intended to be enforceable limits. As a conservative
measure, HAP emissions were calculated with the emission factor (EF) set resulting in maximum potential emissions for each

unit type.

All fuel gas was assumed to have a heating value of 900 Btu per standard cubic foot (Btw/scf) for purposes of calculating gas
volumes and emissions. This is a lower heating value for natural gas and results in conservatively high fuel consumption and
emissions. All fuel gas is sweet natural gas of pipeline quality, containing no more than 5 grains of sulfur per 100 standard
cubic feet (5 gt/100 scf).

Stack parameters are estimated from the best available resources. In some cases no data is available for stack temperature
and/or flow; temperature is estimated based on general engineering knowledge and flow is calculated based on generic “F”
factors.
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Units 8 & 11

Units 8 and 11 (A8 and A11) are Caterpillar G3616 SITA turbocharged, four-stroke, reciprocating natural gas engines. The
units have been fitted with two-way catalytic converters for 20% control of CO and 65% control of VOCs. These units are
increment-consuming, replacing retired baseline Cooper-Bessemer GMWC-10°s,

Horsepower was derated from the sea level value using NMED’s recommended derate procedure for turbocharged engines (3%
per 1000 feet above 4000 feet). Uncontrolled emissions for units 8 and 11 were calculated based on manufacturer’s data.
Controlled emissions were calculated based on the catalytic converter manufacturer’s guaranteed control efficiencies for CO
and VOCs.

Fuel consumption, stack temperature, and exhaust flow were also provided by the manufacturer.

Calculation sheets and support data for these units have been duplicated from the 1995 application for NSR Permit 1555-MI,
and are included in this element for reference. SO, emissions were recalculated in the 1555-M3 permit application based on the
fuel consumption and a maximum fuel total sulfur content of 5 gr/100 scf. HAPs from these units were calculated using the
most recent version of GRI-HAPCalc, and are attached. As a conservative measure, the 65% VOC control efficiency of the
catalytic converter was not applied to the calculated HAPs.

Units 12 Through 14

Units 12, 13, and 14 (B1, B2, and B3) are Clark TLA-10 turbocharged, ten-cylinder, two-stroke, natural gas reciprocating
engines that have been retrofitted with controlled rapid-burn fuel cells for approximately 50% control of NOx emissions. Unit
13 is also equipped with a catalyst for 90% control of CO.

Emission calculations and manufacturer’s and test data for these units are included in this element in the interest of
completeness, and to facilitate future evaluation of increment consumption. Both calculations and support information are
duplicated from the 1995 application for NSR Permit 1555-M1. SO emissions were recalculated in the 1555-M3 permit
application based on the fuel consumption and a maximum fuel sulfur content of 5 gr/100 scf, as per the common industry
standard for pipeline-quality natural gas. HAPs from these units were also recalculated in that application using the most recent
version of GRI-HAPCalc, as attached.

Units 17 & 18

Units 17 and 18 (C1 and C2) are GE Frame 5 turbines. These turbines were tested by Cubix on April 17 and 18, 1995. The
maximum of the two tests was assumed to be representative. Cubix calculated the hp of the units during the test. The load
percentage was estimated by dividing the test horsepower by the site rated horsepower provided by the manufacturer rather
than the nameplate horsepower (rated at 1000 feet above mean sea level (msl)). The maximum emissions were scaled by this
calculated load percentage. A 10% safety factor was added to the maximum NOx and VOC emissions, and a 100% safety
factor was added to the maximum CO emissions.

Fuel consumption was taken from the Cubix test data for unit 18, while stack flow was calculated based on the test data for unit
17. Since the waste heat boiler previously associated with unit 18 was removed in NSR Permit 1555-M3, stack parameters for
the unit were recalculated. Stack temperatures for both units are now based on Cubix test data for unit 17.

Calculation sheets and test data for these units are included in this element, both as duplicated from the 1995 application for
NSR Permit 1555-M1. Stack parameters calculated for unit 18 when exhausting through the waste heat boiler have been
crossed out, as they are no longer valid, and the updated calculation sheet for stack parameters is included, as duplicated from
the application for 1555-M3. SO, emissions have been calculated based on the fuel consumption and a maximum fuel sulfur
content of 5 gr/100 scf. HAPs from units 17 and 18 were recalculated in the NSR Permit 1555-M3 permit application using the
most recent edition of GRI-HAPCalc, Version 3.01, as attached.

Unit 30
Unit 30 is an air compressor powered by a Detroit Diesel 8V-92T engine.

This unit operates intermittently, and is equipped with a meter that measures operating hours. The unit operates less than 500
hours per year. This schedule is limited by need for the air compressor, which is only used to cold-start engines and/or turbines
when plant compressed air is unavailable; it is therefore inherently limited in operating hours.

Emissions are calculated based on AP-42 emission factors. Stack parameters are based on engineering estimates and observed
parameters.
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Units 32 through 34

Units 32, 33, and 34 (Cryo 1-1, 2-1, and 3-1) are Caterpillar G3608 SITA turbocharged, eight-cylinder, four-stroke
reciprocating engines. The units are equipped with catalytic converters for 90% control of CO emissions, and 65% control of
VOCs.

Horsepower was derated from the sea level value using NMED’s recommended derate procedure for turbocharged engines (3%
per 1000 feet above 4000 feet). Potential emissions for units 31 through 34 were calculated based on manufacturer’s data. CO
and VOC emissions after catalyst control were calculated based on guaranteed control efficiencies from the catalyst
manufacturer’s data.

Fuel consumption, stack temperature, and exhaust flow were provided by the manufacturer.

Emission calculations and manufacturer’s data for these units are included in this element. Both calculations and support
information are duplicated from the 1995 application for NSR Permit 1555-M1. SO, emissions were recalculated in the
application for 1555-M3 based on the units’ fuel consumption and a maximum fuel sulfur content of 5 gr/100 scf. HAPs from
these units were also recalculated in that application using the most recent edition of GRI-HAPCalc, Version 3.01, as attached.

Units 35 Through 37
Units 35, 36, and 37 (Cryo 1-2, 2-2 and 3-2) are Solar Mars T-15000 turbines used for residue compression in the cryogenic
plant.

Horsepower was derated from the sea level value using NMED’s recommended derate procedure for turbines (2% per 1000
feet above 4000 feet). Emissions for these turbines were calculated based on manufacturer’s data. VOC emissions have been
assumed to be 12% of the THC emissions (approximately twice the NMHC-THC ratio in Table 3.2-2 of AP-42).

Fuel consumption, stack temperature, and exhaust flow were provided by the manufacturer.

Emission calculations and manufacturer’s data for these units are attached here. SO, emissions were recalculated in the NSR
Permit 1555-M3 application based on the fuel consumption and a maximum fuel sulfur content of 5 gr/100 scf. HAPs were
recalculated in the application for NSR Permit 1555-M3 using GRI-HAPCalc 3.01, and are also attached.

Units 42 & 43

Units 42 and 43 (flare 1 & 2, or inlet flare) are a staged flare complex located in the northwest section of the plant. This flare
contains one candlestick flare stack, unit 42, and a four-stage ground level flare, unit 43. Though identified separately, units 42
and 43 are actually one ground flare.

The flare functions as a process flare and emergency blowdown and safety flare. Under normal conditions, the candlestick flare
(unit 42) operates on pilot gas, purge gas and incidental emissions from compressor station vents, drain valves, relief valves,
etc. from the inlet end of the plant.

The pilot and purge gas is residue gas, which is mostly methane. The above ground flare pilot fuel flow was conservatively
estimated at 200 scf/hr. The pilot and purge gases were assumed to have a heat value of 900 Btu/scf, since they are primarily
methane.

In addition, NGL and methanol bullet tanks, storage tank relief valves, pressure regulator valves, drain valves, and vents
associated with the inlet compression are tied to the flare for safety. The maximum mass of this type of material flared is
approximately 100 Ib/hr, based on the nominal design rate described for small relief system leaks (“Condition #4”) in a March
4, 1993 memo. (“Condition #3”, described as the normal operating condition in the 1993 memo is no longer valid since the
lean oil process and third party amine treater have been removed.) The heating value of this gas was calculated based on a
laboratory analysis of the dehydrator inlet gas, and is approximately 929.22 Btu/scf.

Unit 43 is the other part of the staged flare, consisting of 197 flare tips of which 21 are active. Each tip is 8 feet high as
measured above the base of the pit. The ground level flares do not operate during routine conditions.

NOx and CO emissions have been calculated under the normal operating conditions described above using TNRCC GP-109
emission factors. The TNRCC guidance document provides separate factors for low Btu content (less than 1000 Btu/scf) and
high Btu content gas. VOC and HAP emissions are calculated from the mass fraction of the wet dehydrator gas inlet stream,
the specific volume of the gas stream components, the total volumetric flow, ), and an assumed 98% destruction efficiency.
H,S and SO- emissions for routine operation of unit 42 are calculated based on the fuel consumption and a maximum fuel
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sulfur content of 0.25 gr H28 /100 scf and 5 gr S/100 scf, and a 98% destruction of H»S by combustion. As a conservative
measure, the SO, composition is based on a 100% molar conversion of H2S to SO,.

An average heat release was calculated based on the calculated flow rate and fuel heating value. For the modeling of this unit, a
stack temperature of 1000°C and a stack velocity of 20 meters per second were used in accordance with NMED modeling
guidelines. An effective stack diameter was also calculated per NMED guidelines. A stack height of 25 feet above grade, as
measured, was used for modeling routine operation of the above ground flare.

Emissions under upset conditions were also calculated based on the emission factors described above. In non-routine operation,
unit 42 operates as stage one of a staged flare system. Under upset conditions, this flare and unit 43 receive up to 1,475,507
Ib/hr of gas (“Condition #1” in the 1993 memo) from an absolute worst-case scenario (a liquids storage tank fire with no
effective fire-fighting or drainage of hydrocarbons from the liquids storage tank area). Again, the pilot and purge gases will
have a lower heating value of 900 Btw/scf, while upset gases will have an average heating value of 929.22 Btu/scf, as
calculated for wet gas. Stack parameters were assumed in accordance with NMED guidelines. A stack height of 9 feet above
grade was used in previous applications for upset modeling of units 42 and 43, based on the height above grade of the
windbreak/radiation shield surrounding the flare pit.

Unit 44

Unit 44 (flare 3, or cryo flare) is a flare used as a process flare, a SSM and unit blowdown flare, and an emergency control
device for the cryogenic liquids plant. Under normal conditions, the cryo flare operates on pilot gas with a flow of
approximately 200 scf/hr (per manufacturer’s data), and condenser off-gas from the glycol dehydration unit is routed to the
flare for destruction. This emissions point will also serve to control emissions from the MDEA sweetening unit. This unit is
increment-consuming.

The pilot gas was assumed to have a heat value of 900 Btu/scf, since it is primarily methane.

Gas flow from the dehydrator condenser vent is 300 scf/hr, as obtained from GRI-GLYCalc 4.0 output. A recent flow test and
gas analysis of the flare input have been used to update the flare emissions during normal operations. These calculations are
included in this section.

NOx and CO emissions have been calculated under the normal operating conditions described above using the TNRCC GP-
109 emission factors. The TNRCC guidance document provides separate factors for low Btu content (less than 1000 Btu/scf)
and high Btu content gas. VOC and HAP emissions were calculated by applying an assumed 98% destruction efficiency to the
controlled regenerator emissions calculated by GRI-GL Y Calc.

The unit will now control H2S emissions from the MDEA sweetening unit when the thermal oxidizer (unit 46) is down. Flare
44 is assumed to have the same destruction efficiency, 98%, as Unit 46. SO2 emissions are assumed to be the result of 100%
conversion of H2S to SO2; as a conservative measure, 2% of the H2S is assumed to not be destroyed.

An average heat release was calculated based on the calculated flow rate and fuel heating value. For the modeling of this unit, a
stack temperature of 1000°C and a stack velocity of 20 meters per second were used in accordance with NMED modeling
guidelines. An effective stack diameter was also calculated per NMED guidelines.

Emissions under upset conditions were calculated based on the emission factors described above and a maximum designed

flow rate of 380,270 scf/hr. It is assumed that there are no more than 300 events per year, each lasting a total of one hour. Stack
parameters were assumed in accordance with NMED guidelines,

Unit 46
Unit 46 is a thermal oxidizer for H.S and VOC combustion.

NOx, CO, and VOC emissions for this unit have been calculated based on manufacturer’s data. SO, emissions have been
calculated based on a maximum H2S flow rate to the unit of 0.1 Ib-mol/hr, assuming complete combustion of the HS to SO,

Stack parameters were taken from manufacturer’s data.

Emission calculations and support data for unit 46 are included in this element, both as duplicated from the 1995 application
for NSR Permit 1555-M1. HAPs from this unit are negligible.

Unit 48
Unit 48 (HAT) is a HRC natural gas-fired heater.
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NO, CO, and VOC emissions from this unit are calculated from manufacturer’s data and AP-42 emission factors. The more
conservative of the two calculations for each pollutant with a manufacturer provided emission factor was used, with a safety
factor, to establish the emission limits. SO, emissions were calculated based on fuel consumption and a maximum fuel sulfur
content of 5 g S/100 scf.

Stack temperature, diameter, and height were determined from the design parameters for the unit. Stack flow is calculated from
the “F” factor for natural gas combustion.

Emission calculations and support data for this unit are included in this element. HAPs were calculated in the 1555-M3 permit
application using GRI-HAPCalc, Version 3.01, and are duplicated here for reference.

Unit 49
Unit 49 (TW) is a Solar Taurus 60-7000S natural gas-fired turbine that provides compression for gas sales to Transwestern
Pipeline.

Horsepower of the unit is based on manufacturer’s data under site conditions. NOx, CO, and VOC emissions for unit 49 are
also based on manufacturer’s data. SO, emissions were calculated based on fuel consumption and a maximum fuel sulfur
content of 5 g S/100 scf, or 0.00714 1b S/Mscf

Stack temperature and exhaust flow rate were determined from manufacturer’s data, while stack height and diameter are based
on engineering estimate.

Emission calculations and manufacturer’s data for this unit are attached. HAPs for this unit have been calculated with GRI-
HAPCalc, Version 3.01.

Unit 50

Unit 50 (Bisti 8B) is a Caterpillar G3612 TALE four-stroke lean burn natural gas engine. This unit was authorized as a
replacement for the former Bisti #8 engine in NSR modification 1555-M3, and is equipped with a catalytic converter for 93%
control of CO emissions and 65% control of VOCs.

Horsepower was provided by the manufacturer, then derated from the sea level value using NMED’s recommended derate
procedure for turbocharged engines (3% per 1000 feet above 4000 feet). NOx, CO, and VOC emissions are based on
manufacturer’s data. SO, emissions were calculated based on fuel consumption and a maximum fuel sulfur content of 5 gS/100
scf.

Stack temperature and exhaust flow rate were also based on manufacturer’s data, while stack height and diameter are
estimated.

Emission calculations and supporting data for this unit are included in this element. HAPs for this unit were calculated with
GRI-HAPCalc 3.01 in the application for 1555-M3.
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Unit 51

Unit 51a/b is a natural gas-fired glycol dehydrator equipped with a flash tank and condenser as control devices. Off-gas from
the flash tank will be recycled into the inlet gas stream, so flash gas emissions from the unit are zero. The condenser vent gas
stream will be routed to the Cryogenic Plant flare, unit 44, for destruction. Produced water from the condenser is transferred to
the West Ballard pond.

NOx, CO, and VOC emission calculations for the heaters (Unit 51a) were based on AP-42 data. SO, emissions were calculated
based on fuel consumption and a maximum fuel sulfur content of 0.25 g $/100 scf. Each burner is equipped with an identical
exhaust stack, with a stack diameter of two feet and a height of 29 feet above ground. These calculations are carried-forward
from previous applications.

Emission calculations for unit 51b are carried forward from previous applications.

Storage Tanks

The Chaco facility contains a number of liquid storage tanks. All tanks other than Tanks 28 and 29 are insignificant or trivial
activities due to vapor pressure, low emissions, or because they are not a source of regulated air pollutants. These tanks are
shown in Table 2-B of this application.

Emissions from Chaco’s condensate tanks, TK 28 and TK 29, were first calculated in the application for NSR Permit 1555-M3
and in a February 2005 application to modify Operating Permit P116, and later clarified in a December 2005 letter to the Air
Quality Bureau. In the letter, Enterprise submitted corrected emission calculations for the tanks which considered the presence
of a heated stabilizer upstream of TK28 and TK 29 (driving off all flashing losses from the inlet separator stream) and were
based on measured actual separator yields (resulting in higher condensate throughput than originally estimated). These
calculations and supporting information, duplicated here for reference, resulted in calculated emissions that are slightly lower
than the permit limits (24.0 tons per year of VOCs per tank). As such, Enterprise did not request a change in the VOC limits for
Tanks 28 and 29, and seeks to continue to operate under these limits despite actual lower VOC working and breathing losses.

Condensate liquids from the inlet separators at Chaco Natural Gas Processing Plant pass through a heated stabilizer before
being deposited in 4000 bbl storage tanks (TK 28 and TK 29). Emissions from the condensate storage tanks (TK 28 and TK
29) have been calculated using EPA’s TANKS version 4.0 based on estimated throughput. A profile of the separator liquids
was input into TANKS and identified as a new liquid (Separator Liquids). The profile is based on a separator liquid analysis. A
copy of the analysis and a breakdown of the components by weight percent are included. Though the emission calculations in
Tanks 4.0 show a lower emission rate than is used in the total calculations, no change is requested as it provides a higher
emission limit and it is how it has been previously permitted.

Chemical data for some of the tank liquid components were not already in the TANKS database (propane, isobutene, and n-
butane). Vapor pressures for these sub-components were estimated using data from Properties of Gases and Liquids (Reid,
Prausnitz & Poling, 1987).

Ambient temperatures were taken from TANKS for Pueblo, Colorado, due to the elevation and location of the facility. The
potential emission rate was estimated in accordance with 40 CFR 63.760 (subpart HH), where anticipated turnovers are
multiplied by a factor of 1.2 in order to determine the maximum turnover rate. A VRU efficiency of 98% was used to calculate
controlled working and breathing losses due to separator liquids.

Total working and breathing losses from the condensate tanks were determined by adding the VOC and HAP emissions from
the inlet separator and glycol dehydrator condenser streams. This is a conservative approach, as it estimates higher total
emissions than if the combined liquids were input as a single stream.

Ballard Tanks

The Ballard Tanks receive produced water from the 3-phase inlet separator and the glycol regenerator condenser (Unit 51b).
The EPA Water 9 program was used to calculate emissions from the Tanks. Inputs to the Water 9 program included calculated
water flow rates from the respective units, analyses of the respective water streams, and default parameters suggested by the
Water 9 program.

Fugitive Emissions

F-001 through F-008 are process fugitive emission units. Process fugitives in this application package are as calculated in the
original operating permit application; however, in previous applications process fugitives were presented as a single emission
unit, while they are now numbered individually, according to source. F-001 are process fugitive emissions from components in
field gas service, F-002 from fuel gas, F-003 from acid gas, F-004 from the deethanizer overhead gas, F-005 from condensate,
F-006 from NGL, and F-008 from components in refrigerant service. Process fugitive emissions were calculated by multiplying
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the EPA emission factors, as appropriate, by the number of each specific type of component. Copies of the relevant portions of
the 1995 Title V application and supporting data are included in this element for reference.

F-009 are fugitive emissions from storage tank components. Tank fugitive emission calculations were recalculated in the
application for NSR Permit 1555-M3 based on weight fraction estimates from GRI-HAPCalc. Benzene, toluene, ethylbenzene,
and xylene (BTEX) concentrations were based on the light liquid service factors from Table 21 of GRI-HAPCalc 3.01. The
hexane concentration was taken from Table 4-6 from an earlier version of HAPCalc. Only non-exempt tanks (Tanks 28 and 29)
are included in the unit total.

Cooling Tower Emissions

The two cooling towers, CT-B and CT-C are sources of particulate emissions. Calculations are based on the actual and existing
tower total dissolved solids and tower design criteria for recirculation rate and drift rate for induced draft cooling towers from
AP-42 13 4-1.

SSM Emissions

As indicated in flare discussion, most of the blowdown emissions from the engines and vessels are directed to flares 42/43 or
44. Also included are emissions when scheduled maintenance of the thermal oxidizer takes place and the tail gas from the
amine unit is routed to Unit 44. Please refer to the attached calculations for the flared SSM emissions. Note that the flares have
been previously modeled under upset conditions, representing a much higher emission rate than the current SSM emissions.

Malfunctions

In addition to the scheduled, routine, and predictable SSM events, the plant occasionally has emissions from malfunctions that
are either routed to flares 42/43 or 44 or vented to the atmosphere. Please refer to the attached calculations for the flared SSM
emissions. Enterprise is also adding 10.0 TPY of unflared Malfunction emissions.
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Enterprise Field Services, LLC
Chaco Natural Gas Processing Plant

February 2019; Title V Renewal Application

Units: 8,11

Description: CAT G3616 SITA, 4SLB RICE

1SO Rating: 4445 hp Mfg. data at sea leve!

Elevation: 6020 ft MSL

Derate: 6.06 % 3% derate per 1000 ft over 4000 ft

Site Rating: 4176 hp 1SO Rating * (1-%Derate)

Fuef Consumption: 6590 Btu/hp-hr  Mfg. data

Fuel Consumption: 27.5 MMBtu/hr  Fuel Consumption (Btu/hp-hr) * Derate hp * 1MMBtu/10%8tu
Fuel Heating Value: 900 Btu/scf Nominal

Fue!l Consumption: 30.6 Mscf/hr Fuel Consumption (MMBtu/hr) / Fuel Heating Value (Btu/scf) * 1000Mscf/MMscf

Criteria Pollutants Uncontrolled Emissions

NO, co voC 50, Tsp® PM,o" PM,
0.70 1.90 0.50 EF (g/hp-hr) Mfg. data
5 gr S/scf Naminal, natural gas
6.4 17.5 46 0.44 0.59 0.59 059  Ib/hrt
28.2 76.6 20.2 1.9 2.6 2.6 26  tonsfyr’
Criteria Pollutants Controlled Emissions

NO, co vOC S0, TsP® PM,," PM,.5"

6.4 17.5 4.6 0.44 0.59 0.59 0.59  Ib/hr {uncontrolled)
90% 65% Control !Efficiency5

6.4 1.8 1.6 0.4 0.59 0.59 059  Ib/hr (controlled)®

28.2 7.7 71 1.9 2.6 26 2.6 tonsfyr {controlled)®

! Hourly emission rates calculated using one of the appropriate equations:
ib/hr = EF {(g/hp-hr) * Engine hp (4176) * 11b/453.592g
Particulate 1b/hr = tons/yr * 1yr/8760hr * 2000lb/ton
S0, Ib/hr = 5gr/100scf * 11b/7000gr * 64/b SO2/32ib S * Fuel Consumption (Mscf/hr)
2 tons/yr = Ib/hr * 8760 hr/yr * 1ton/2000lb
% 50, emission calculated assuming a maximum sulfur content of 5gr/100scf and full conversion to SO,.
* Assumed TSP = PM,o = PM, 5; annual emission rate from GRI-HAPCalc 3.01
5 Control for CO and VOC emissions provided by Houston Industrial Silencer catalytic converter
® Ib/hr (controlled) = uncontrolied Ib/hr * {1 - Control Eff)

HAP Emissions
Annual emission rates from GRI-HAPCalc; hourly emission calculated assuming 8760hr/yr of operation

Acetaldehyde Acrolein Benzene HCHO n-Hexane Methanol Styrene Toluene 2,2,4-TMP Xylenes Total HAPs

0.0847 0.0798 0.0480 0.9146 - 0.1840 0.0004 0.0169 - 0.0059 1.3635  Ib/hr
0.3710 0.3497 0.2101 4.0058 - 0.8058 0.0016 0.0742 - 0.0259 5.9722  tonsfyr

Stack Parameters

Flow: 25278 acfm Mfg. data

Diameter: 2.33 ft Measured

Velocity: 98.81 ft/sec Calculated from acfm and diameter

Height: 22 ft

Temperature: 825 F Mfg. data



Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Units: 12-14

Description: Clark TLA10, 2SLB RICE

ISO Rating: 3400 hp Mfg. data at sea level

Elevation: 6020 ft MSL

Derate: 6.06 % 3% derate per 1000 ft over 4000 ft

Site Rating: 3194 hp ISO Rating * (1-%Derate)

Fuel Consumption: 8418 Btu/hp-hr Testing data

Fuel Consumption: 26.9 MMBtu/hr Fuel Consumption (Btu/hp-hr) * Derate hp

Fuel Heating Value: 900 Btu/scf Nominal

Fuel Consumption: 29.9 Mscf/hr  Fuel Consumption (MMBtu/hr) / Fuel Heating Value (Btu/scf)

Criteria Pollutants Uncontrolled Emissions

NO, co voC s0,° Tsp* PM,o* PM,"
5 gr S/scf nominal, natural gas
99.4 17.2 248 EF (b/hr)  Test data
99.40 17.24 2.48 0.43 1.12 1.12 1.12 Ib/hr1
435.37 75.51 10.86 1.87 4,91 4.91 4.91 tons/yr2

Criteria Pollutants Controlled Emissions®

NO, co voC S0, Tsp* PM,.* PM, 5"

99.4 17.2 248 0.43 1.1 1.1 1.1 Ib/hr {uncontrolled)
90% Control Efficiency®

49.7 1.8 2.48 0.43 1.1 1.1 1.1 Ib/hr (controlled)6

217.7 7.7 10.9 1.9 4.9 4.9 4.9 tons/yr (controlled)

! Hourly emissions for particulate = tons/yr * 1yr/8760hr * 2000lb/ton
Ib/hr SO, = 5gr/100scf * 11b/7000gr * 64lb SO2/32Ib S * Fuel Consumption (Mscf/hr}
Ib/hr PM = tons/yr * 1yr/8760hr * 20001b/ton
2 tons/yr = Ib/hr * 8760hr/yr * 1ton/2000Ib
tons/yr for particulate from GRI-HAPCalc 3.01
: SO, emission calculated assuming a maximum sulfur content of 5gr/100scf and full conversion to SO,.
* Assumed TSP = PMyq = PM, 5
® Controlled emissions only for unit 13; units 12 and 14 operate uncontrolled
¢ Control for CO provided by Houston Industrial Silencer catalytic converter for unit 13
Ib/hr (controlled) = Ib/hr (uncontrolled) * {1 - Control Eff}
Tested NO, emissions were 99.4Ib/hr; retrofit provided a 50% reduction for all units

HAP Emissions
Annual emission rates from GRI-HAPCalc; hourly emission calculated assuming 8760hr/yr of operation

Acetaldehyde Acrolein _ Benzene HCHO  n-Hexane Methano! Styrene  Toluene 2,2,4-TMP  Xylenes  Total HAPs
0.1663 0.0912 0.0484 1.5807 0.1106 0.1003 0.1747 0.0631 0.1945 0.0889 2.6938 Ib/hr
0.7283 0.3993 0.2118 6.9234 0.4844 0.4391 0.7654 0.2765 0.8517 0.3895 11.7988 tons/yr

Stack Parameters

Flow: 36,108 acfm Testing data

Diameter: 2.44 ft Mesured

Velocity: 129 ft/sec Calculated using acfm and diameter
Height: 35 ft Mesured

Temperature: 643 F Testing data



Enterprise Field Services, LLC
Chaco Natural Gas Processing Plant

Units: 17,18

Description: GE Frame 5 NG Turbine

ISO Rating: 19500 hp Mfg. data at sea level

Elevation: 6020 ft MSL

Derate: 4.04 % 2% derate per 1000 ft over 4000 ft
Site Rating: 18712 hp 1SO Rating * {1-%Derate)

Site Rating: 16200 hp Mfg. data

Fuel Heating Value: 1245 Btu/scf Cubix test data

Fuel Consumption: 145.3 Mscf/hr  Testing data

Fuel Consumption: 180.9 MMBtu/hr Fuel Consumption (Mscf/hr) * HHV (Btu/scf)

Permitted emissions for these units were determined by comparing initial permit limits with testing data in a previous permitting action.
If the testing emission rates with a safety factor resulted in a higher emission rate than the permitted value, the testing result was used.
if the permitted emission rate was higher, this value was used. The calcutations below show this iterative process.

February 2019; Title V Renewal Application

Emission Calculations

NO, co voc* $0,° TSP® PMy"  PM,s°
Previous Permit 1.634 0.892 0.0 g/hp-hr [Previously permitted C-1 emission rate @ 15,955 hp}
Limits for Unit 17 57.5 314 0.0 ib/hr [g/hp-hr * 15,955hp * 1I1b/453.592¢]
(c-1) 251.7 137.5 0.0 tons/yr [Ib/hr * 8760hr/yr * 1ton/20001b]
Previous Permit 1.913 0.886 0.0 g/hp-hr [Previously permitted C-2 emission rate @ 16,117 hp]
Limits for Unit 18 68.0 31.5 0.0 Ib/hr [g/hp-hr * 16,117 hp * 11b/453.592g]
(C-2) 297.7 137.9 0.0 tons/yr {Ib/hr * 8760hr/yr * 1ton/20001b]
49,22 2.56 0.2462 Ib/hr [Test data for C-1 at 13,471hp (83% load)]
83.2 83.2 83.2 % load [tested hp (13,471) / site hp {16,200 - mfg. data)]
Testing Data for 59,2 3.1 0.30 Ib/hr, adjusted [Ib/hr / %4load]
Unit 17 (C-1) 10.0% 100% 10% Safety factor
65.1 6.2 0.33 Ib/hr with safety factor [Ib/hr, adjusted * (1 + safety factor)]
285.2 27.0 1.4 tons/yr [Ib/hr (with safety factor) * 8760hr/yr * 1ton/2000Ib]
62.16 1111 0.5690 ib/hr [Test data for C-2 at 14,422hp (89% load)]
89.0 89.0 89.0 % load [tested hp (14,422) / site hp (16,200 - mfg. data)]
Testing Data for 69.8 12.5 0.64 Ib/hr, adjusted {lb/hr / %load]
Unit 18 (C-2) 12.5% 10% 10% Safety factor
78.5 13.7 0.70 Ib/hr with safety factor [Ib/br, adjusted * (1 + safety factor)]
343.9 60.1 3.1 tons/yr [tb/hr (with safety factor) * 8760hr/yr * 1ton/2000Ib]
2.1 Ib/hr
78.5 31.5 0.70 2.1 1.0 1.0 1.0 Ib/hr [maximum of the 4 calculations above]
343.9 137.9 3.1 9.1 4.5 45 4.5  tons/yr [maximum of the 4 calculations above]

Footnotes for calculations on previous page
! Testing on the units was for THC. VOC is assumed to be 12% of THC for unit 18, based on AP-42 ratio
2 S0, emission calculated assuming a maximum sutfur content of Sgr/100scf and full conversion to SO,.
Ib/hr = 5gr/100scf * 11h/7000gr * 641b SO2/32Ib S * Fuel Consumption (Mscf/hr)
3 Assumed TSP = PMyq = PM, 5; annual emission rate from GRI-HAPCalc 3.01

HAP Emissions
Annual emission rates from GRI-HAPCalc; hourly emission calculated assuming 8760hr/yr of operation

Acetaldehyde Acrolein__ B e HCHO  n-Hexane Methanol _Styrene  Toluene 2,24-TMP _ Xylenes Total HAPs
0.6186 0.0093 0.0192 0.6044 0.0537 - - 0.0147 0.0573 0.0444 1.4843 Ib/hr
2,7094 0.0406 0.0841 2.6471 0.2353 - - 0.0642 0.2509 0.1944 6.5014 tons/yr

Unit 17 Stack Parameters

Flow: 7,990,000 scf/hr Cubix test data

Flow: 1,333,167 scf/min Calculated

Temperature: 766 F Cubix test data

Ambient Pressure: 23.98 in. Hg Cubix test data

Flow: 391,737 acfm scf/min * Pyo/Poaac * Teraek/ Tetd
Stack Area: 40.25 sq. ft Cubix test data (7' x 5.75')
Velocity: 162 ft/sec Calculated Flow / Area
Equiv. Diameter 7.16 ft Calculated

Height: 41 ft Measured

Unit 18 Stack Parameters

Flow: 7,990,000 scf/hr Cubix test data

Flow: 1,333,167 scf/min Calculated

Temperature: 766 F Cubix test data

Flow: 385,972 acfm scf/min * Poa/Puack ® Tetack/ Teta
Stack Area: 40 sq. ft Cubix test data (7' x 5.75")
Velocity: 161 ft/sec Calculated

Equiv. Diameter 7.14 ft Calculated

Height: 40.25 ft Measured



Enterprise Field Services, LLC
Chaco Natural Gas Processing Plant

Unit:
Description:

ISO Rating:
Elevation:

Derate:

Site Rating:

Fuel Consumption:

Fuel Heating Value:

Fuel Density:
Heat Input:

Annual Fuel Usage:

Operating Hours:

30

450 hp
6020 ft MSL
6.06 %
423 hp
25.4 gal/hr
19300 Btu/lb
7.1 Ib/gal
3.474 MMBtu/hr
12676 galfyr
500 hours

Criteria Pollutants Uncontrolled Emissions

Detroit Diesel 8V 921 standby air compressor

Mfg. data at sea level

3% derate per 1000 ft over 4000 ft
1SO Rating * {1-%Derate)

Mfg. data

Nominal

Maximum yearly usage

February 2019; Title V Renewal Application

NO, co voC S0, Tsp? PM,, PM,”
0.031 0.00668 0.0025141  0.00205 0.0022 0.0022 0.0022 EF (Ib/hp-hr)1
14.0 3.0 1.1 0.92 1.0 1.0 10 Ib/hr?
61.1 13.2 5.0 40 43 43 43  tonsfyr
Criteria Pollutants Controlled Emissions®
NO, co voC S0, TSP? PM,o> PM, 5
14.0 3.0 1.1 0.92 1.0 1.0 1.0 lb/hr
35 0.75 0.28 0.23 0.25 0.25 0.25 tons/yr
1 Emission factors from AP-42 Table 3.3-1
2 Assumed TSP = PMyo = PM, 5
o Hourly emission rates calculated using the following equation:
tb/hr = EF (Ib/hp-hr) * 1SO engine hp
* tonsfyr = Ib/hr * 8760 hr/yr * 1ton/2000lb
® Controlled emissions calculated based on a maximum of 500 hours/yr
HAP Emissions
Calculated using emission factors from AP-42 Table 3.3-2 (10/1996)
Acetaldehyde Acrolein  Benzene HCHO n-Hexane Methanol  Styrene  Toluene 2,2,4-TMP Xylenes Total HAPs
7.67E-04 9.25E-05 9.33E-04 - - - - 4,09E-04 - 2.85E-04 0.0063704 1b/MMBtu
0.0027 0.0003 0.0032 - - - - 0.0014 - 0.0010 0.0221 Ib/hr
0.00067 0.000080 0.00081 - - - - 0.00036 - 0.00025 0.0055  tons/yr
Stack Parameters
Temperature: 500 F Engineering estimate
Height: 16 ft estimated
Diameter: 0.75 ft estimated
Moisture: 10 % nominal
0, 15 % nominal
0, F-Factor: 9190 dscf/MMBtu Method 19
Site Pressure: 23.95 in. Hg
Flow: 1884.9002 dscf/min heat input * O, F-Factor * (20.9/(20.9 - %0,))
Flow: 4757 acf/min flow (scf/min) * (Temp + 460) / 528 *29.92 / Site Pressure / (100% - %Moisture)



Enterprise Field Services, LLC

February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Units: 32-34

Description: CAT G3608 SITA, 4SLB RICE

iSO Rating: 2222 hp Mfg. data at sea level

Elevation: 6020 ft MSL

Derate: 6.06 % 3% derate per 1000 ft over 400 ft

Site Rating: 2087 hp ISO Rating * (1-%Derate)

Fuel Consumption: 6935 Btu/hp-hr  Mfg. data

Fuel Consumption: 14.5 MMBtu/hr Fuel Consumption (Btu/hp-hr) * Derate hp

Fuel Heating Value: 900 Btu/scf Nominal

Fuel Consumption: 16.1 Mscf/hr Fuel Consumption {(MMBtu/hr) / Fuel Heating Value (Btu/scf)

Criteria Pollutants Uncontrolled Emissions

NO, co voC 50, TSP® M, PM,s°

1.00 1.90 0.50 EF (g/hp-hr)*
46 8.7 2.30 0.23 0.29 0.29 0.29  Ib/he?

20.2 38.3 10.1 1.0 13 13 13 tonsfyr®

Criteria Pollutants Controlled Emissions

NO, co voC 50, Tsp® PM,,° PM,

1.00 0.19 0.18 EF (g/hp-hr)°

4.6 0.87 0.83 0.23 0.29 0.29 0.29 Ib/hr (controlled)
20.2 3.8 3.6 1.0 1.3 1.3 13 tons/yr (controlied)

! Emission factors from manufacturer data

2 Hourly emission rates calculated as follows:
Ib/hr = EF (g/hp-hr) * Engine hp * 11b/453.592g
Particulate Ib/hr = tonsfyr * 1yr/8760hr * 2000!b/ton

® tons/yr = Ib/hr * 8760 hr/yr * 1ton/2000lb

* 50, emission calculated assuming a maximum sulfur content of 5gr/100scf and full conversion to SO,.
Ib/hr = 5gr/100scf * 11b/7000gr * 641b S02/32Ib S * Fuel Consumption (Mscf/hr)

* Assumed TSP = PM,, = PM, ¢; annual emission rate from GRI-HAPCalc 3.01

¢ Control for CO and VOC emissions provided by Johnson Mathey catalytic converter

HAP Emissions
Annual emission rates from GRI-HAPCalc; hourly emission calculated assuming 8760hr/yr of operation

Acetaldehyde Acrolein  Benzene HCHO n-Hexane Methanol Styrene  Toluene 2,2,4-TMP _ Xylenes  Total HAPs

0.0423 0.0399 0.0240 0.4571 - 0.0919 0.0002 0.0085 - 0.0030 0.6815  Ib/hr
0.1854 0.1748 0.105 2.002 - 0.4027 0.0008 0.0371 - 0.0130 2.9849  tonsfyr
Stack Parameters
Flow: 14,413 acfm Mfg. data
Diameter: 1.67 diameter Measured
Velocity: 108.7 velocity flow / area
Height: 22 ft Measured

Temperature: 868 F Mfg. data



Enterprise Field Services, LLC February 2018; Title V Renewal Application
Chaco Natural Gas Processing Plant

Units: 35-37

Description: Solar Mars T-15000, NG Turbine

ISO Rating: 15000 hp Mfg. data at sea level

Elevation: 6020 ft MSL

Derate: 4.04 % 2% derate per 1000 ft over 4000 ft

Site Rating: 14394 hp ISO Rating * (1-%Derate)

Site Rating: 11818 hp Mfg. data

Fuel Consumption: 7721 Btu/hp-hr  Mfg. data

Fuel Consumption: 91.2 MMBtu/hr Fuel Consumption (Btu/hp-hr} * Mfg. site hp
Fuel Heating Value: 900 Btu/scf Nominal

Fuel Consumption: 101.4 Mscf/hr Fuel Consumption (MMBtu/hr) / Fuel Heating Value (Btu/scf)

Criteria Pollutants Uncontrolied Emissions

NO, co vOC S0, Tsp* PM,o* PM,s"
76.2 2.4 0.24 1.4 0.75 0.75 075  lb/hrt
333.6 10.4 1.0 6.3 3.3 3.3 3.3 tonsfyr?

! |b/hr = tons/yr * 1yr/8760hr * 2000lb/ton

% Maximum emission rate {tons/yr) from manufacturer data for NO,, CO and THC. THC assumed to be 12% VOC, based on AP-42 ratio.
Particulate emission rate {tons/yr) from GRI-HAPCalc 3.01

® 50, emission calculated assuming a maximum sulfur content of 5gr/100scf and full conversion to SO,.
Ib/hr = 5gr/100scf * 11b/7000gr * 64ib SO2/32Ib S * Fuel Consumption {Mscf/hr)

* Assumed TSP = PMjq = PM,5; annual emission rate from GRI-HAPCalc 3.01

HAP Emissions
Annual emission rates from GRI-HAPCalc; hourly emission calculated assuming 8760hr/yr of operation

Acetaldehyde Acrolein Benzene HCHO n-Hexane Methanol  Styrene Toluene  2,2,4-TMP  Xylenes Total HAPs
0.4513 0.0068 0.0140 0.4409 0.0392 - - 0.0107 0.0418 0.0324 1.0828 Ib/hr
1.9765 0.0296 0.0614 1.9311 0.1717 - - 0.0469 0.1830 0.1418 4.7428 tonsfyr
Stack Parameters
Mass flow rate: 335,491 Ib/hr Mfg. data
Volumetric flow: 252,397 acf/min Calculated below
Diameter: 7.5 ft Minimum
Velocity: 95.2 ft/sec flow / area
Height: 50 ft Minimum
Temperature: 907 F Mfg. data
Volumetric Flow Calculations
Site Altitude: 6020 ft MSL
Standard Pressure: 29.92 in. Hg
Site Pressure: 23.92 in. Hg
MW exhaust gas: 27.6 Ib/lb-mol®
Gas constant, R: 21.8 in. Hg * cf /Ib-mol * deg. R

1245.8 cf/Ib-mol  RT/P (ideal gas)
Specific Volume: 45.1 cf/lb specific volume / MW
Exhaust Density: 0.022153648 Ib/cf 1 / specific volume
Flow Rate: 252397 acf/min mass flow rate * specific volume * 1hr/60min



Enterprise Field Services, LLC
Chaco Natural Gas Processing Plant

Units:
Description:

42,43
Flares

Routine flow, Gas Analysis, 03/02/10

February 2019; Title V Renewal Application

Mass Spec. Spec.
Wet MW *wet Btu/scf * Fraction Volume  Volume VOC
Component MW vol/mol% vol% LHV Btu/scf wet vol % (wet) t*/1b ft’/lb
Water 18.02 0.000% 0.0000 0 0.00 0.00% 21.06
Nitrogen 28.01 1.224% 0.3429 0 0.00 1.99% 13.547
Argon/Oxygen 3189 0.290% 0.0928 0 0.00 0.54% 135
CO, 44.01 0.727% 0.3200 0 0.00 1.86% 8.623
H,S 34.08 0.000% 0.0000 586.71 0.00 0.00% 11.136
Methane 16.04 94.413% 15.1467 909.1 858.31 87.82% 23.65
Ethane 30.07 1.933% 0.5813 1617.8 31.27 3.37% 12.62
Propane 44,10 0.793% 0.3497 23159 18.37 2.03% 8.606 4.830
|-Butane 58.12 0.145% 0.0843 3001 4.35 0.49% 6.529 0.670
N-Butane 58.12 0.223% 0.1296 3010.5 6.71 0.75% 6.529 1.030
|-Pentane 72.15 0.079% 0.0570 36979 2.92 0.33% 5.26 0.294
N-Pentane 72.15 0.048% 0.0346 3706.8 1.78 0.20% 5.26 0.179
Cyclopentane 70.14 0.000% 0.0000 3512.2 0.00 0.00% 5.411 0.000
n-Hexane 86.18 0.000% 0.0000 4403.9 0.00 0.00% 4.404 0.000
other Hexanes 86.18 0.125% 0.1077 4403.49 5.50 0.62% 4.509 0.399
Heptanes 100.21 0.000% 0.0000 5100.3 0.00 0.00% 3.787 0.000
2,2,4-TMP 114.23 0.000% 0.0000 5778.9 0.00 0.00% 3.865 0.000
Benzene 78.11 0.000% 0.0000 3591.0 0.00 0.00% 4.858 0.000
Toluene 92.14 0.000% 0.0000 42735 0.00 0.00% 4,119 0.000
Ethylbenzene 106.17 0.000% 0.0000 4970.6 0.00 0.00% 3.574 0.000
Xylenes 106.17 0.000% 0.0000 4957.0 0.00 0.00% 3.574 0.000
C8+ 114.23 0.000% 0.0000 5796.1 0.00 0.00% 3.322 0.000
Total 100% 17.25 929.22 100% 7.402
NMEHC (vOC() 1.41%
Fuel Data
Flare Pilot 200 scf/hr Mig
0.2 Mscf/hr
900.00 Btu/scf Min typical natural gas
180.0 MBtu/hr  Pilot heat input Btu/scf * scf/hr / 1000
0.18 MMBtu/hr MBtu/hr * MMBtu / 1000MBtu
Flared Gos 18100.00 scf/hr Flow measurements; 03/02/2010
120% Safety factor
39.82 Mscf/hr
929.2 Btu/scf Calcutated
37.0 MMBtu/hr heat input
Total
37.2 MMBtu/hr Pilot + Flared gas
350.6 MMscf/yr  Pilot+ Flared gas
Stack Parameters
1000 °C Exhaust temperature Per NMAQB guidelines
20 m/sec Exhaust velocity Per NMAQB guidelines
130 ft Flare height Design
Pilot
16.04 g/mol Fue! gas molecular weight Mol. wt. of methane, the dominant species
12,600 cal/sec Heat release (q) MMBtu/hr * 10° * 252 cal/Btu + 3600 sec/hr
10,178 O an = {1-0.048{MW)¥?)
0.1009 m Effective stack diameter (D) D =(10%g,)"?
Pilot and Flared Gas
17.23 g/mol Fuel gas molecular weight Volume weighted mol. wt. of all components
2.45E+07 calfsec Heat release (q) MMBtu/hr * 10° * 252 cal/Btu + 3600 sec/hr
1.976+07 q,. a, = q(1-0.048(MwW)*?)
44329 m Effective stack diameter (D) D= (10'6q,,)1/ 2



Enterprise Field Services, LLC

Chaco Natural Gas Processing Plant

Emission Rates

February 2019; Title V Renewal Application

Pilot
NO, co voC H,$ SO, Units
0.1380 0.2755 Ib/MMBtu  TNRCC RG-109
4£-04 Ib H,5/Mscf  Purchased sweet natural gas fuel, 0.25 gr H,5/100scf
7.14E-05 Ib HyS/hr H,S rate * fuel usage
7E-03 Ib S/Mscf Purchased sweet natural gas fuel, 5 gr S/100scf
1E-03 Ib SO,/hr* SO, rate * fuel usage
mol% Assume no VOC content in purchased fuel {methane)
/b Specific volume (methane)
0.00 Ib/hr vol. Gas * mole fraction / specific volume
100% 100% 100% 100% 100% % Safety Factor
0.2760 0.5510 Ilb/MMBtu__ Unit emission rate with Safety Factor
0.050 0.099 ib/hr Ib/MMBtu * MMBtu/hr
0.000 1.4E-04 3.4-03 Ib/hr 98% combustion H,S; 100% conversion to SO,
0.22 0.43 0.000 6.3E-04 1.5E-02 tpy 8760 hrs/yr
Flared Gas
NO, co voC H,S SO,  Units
0.1380 0.2755 Ib/MMBty  TNRCC RG-109
1.41% 0.00% mol% Flare Gas (assume no VOC content in purchased fuel)
7.4 11.136 #/1b Specific volume
76.02 0.000 Ib/hr vol. Gas * mole fraction / specific volume
5.13 10.24 Ib/hr th/MMBtu * MMBtu/hr
76.02 0.0 Ib/hr Uncontrolled emissions
332.95 0.0 tpy Uncontrolied emissions
pilot + flared gas 5.2 10.3 15 0.00014 0.0034  Ib/hr 98% combustion H,S and VOC; 100% conversion to SO,
22.7 45.3 6.7 0.00063 0.015 tpy 8760 hrsfyr
HAP Emissions
Vol/Day Spec. Vol Uncontrolled Emissions Controlied
HAP Vol % (scf/hr) (scf/Ib) (tb/hr} ({tpy) {Ib/hr) {tpy)
Hexanes 0.125% 22.6 4.404 5.1 0.9 1.03E-01 1.88E-02
Benzene 0.000% 0.00 3.865 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Toluene 0.000% 0.00 4,119 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ethylbenzene 0.000% 0.00 3.574 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xylenes 0.000% 0.00 3.574 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 0.1027 0.0188



Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Unit: 44
Description: Cryo plant process and emergency flare

Dehydrator Regenerator Overheads and Misc. Plant Feed Gas Composition (Gas analysis 03/02/2010):

" " Mass Spec. Spec.

Component mMw vol‘;vr::I% M‘\’Ivol 9‘2’ “ BtT/:;:f \::;/::If y [raction  Volume - Volume
(wet) f*/ib  vOC /b

Water 18.02 0.00% 0.0000 0 0.00 0.00% 21.06
Nitrogen 28.01 8.50% 2.3811 0 0.00 8.01% 13.547
Argon/Oxygen 31.99 2.08% 0.6654 0 0.00 2.24% 13,5
o, 44.01 4.65% 2.0478 0 0.00 6.89% 8.623
H,S 34.08 0.00% 0.0000  586.71 0.00 0.00% 11.136
Methane 16.04 28.79%  4.6194 909.1 261.77 15.54% 23.65
Ethane 30.07 40.49%  12.1741  1617.8  654.98 40.96% 12,62
Propane 44.10 10.76% 47444 23159  249.17 15.96% 8.606 5.979
J-Butane 58.12 1.14% 0.6643 3001 34.30 2.24% 6.529 0.482
N-Butane 58.12 1.87% 1.0863 3010.5 56.27 3.66% 6.529 0.788
|I-Pentane 72.15 0.57% 0.4134 3697.9 21.19 1.39% 5.26 0.195
N-Pentane 72.15 0.43% 0.3088  3706.8 15.87 1.04% 5.26 0.145
Cyclopentane 70.14 0.00% 0.0000  3512.2 0.00 0.00% 5.411 0.000
n-Hexane 86.18 0.72% 0.6162  4403.9 31.49 2.07% 4.404 0.203
other Hexanes 86.18 0.00% 0.0000  4403.49 0.00 0.00% 4,509 0.000
Heptanes 100.21 0.00% 0.0000  5100.3 0.00 0.00% 3,787 0.000
2,2,4-TMP 114.23 0.00% 0.0000  5778.9 0.00 0.00% 3.865 0.000
Benzene 78.11 0.00% 0.0000  3591.0 0.00 0.00% 4,858 0.000
Toluene 92.14 0.00% 0.0000  4273.5 0.00 0.00% 4.119 0.000
Ethylbenzene 106.17 0.00% 0.0000  4970.6 0.00 0.00% 3.574 0.000
Xylenes 106.17 0.00% 0.0000  4957.0 0.00 0.00% 3574 0.000
c8+ 114.23 0.00% 0.0000  5796.1 0.00 0.00% 3.322 0.000
Total 100% 29.72 1325.03 100% 7.792

(mixture mol. wt)  (mixture heating vaiue)
NMEHC (VOC)  15.49%

Fuel Data
Flare Pilot 200 scf/hr Mfg
0.2 Mscf/hr
900.00 Btu/scf Min typical natural gas
180.0 MBtu/hr  Pilot heat input Btu/scf * dscf/hr / 1000
0.18 MMBtu/hr MBtu/hr / 1000
Flared Gas 16200.00 scf/hr Flow measurements; 03/02/2010

80% Safety factor

29.16 Mscf/hr

1325.0 Btu/scf Caleulated
38.6 MMBtu/hr heat input

Total
38.8 MMBtu/hr Pilot + Flared gas
257.2 MMscffyr  Pilot+ Flared gas



Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Emission Rates

Pilot
NOx co vOC H,S SO, Units
0.1380 0.2755 Ib/MMBtu  TNRCC RG-109 (high Btu; other)
4E-04 Ib H,5/Mscf  Purchased sweet natural gas fuel, 0.25 gr H,5/100scf
7.14E-05 Ib H,S/hr H,S rate * fuel usage
7E-03  Ib $/Mscf Purchased sweet natural gas fuel, 5 gr 5/100scf
16-03  |b SOy /hr* SO, rate * fuel usage
mol% Assume no VOC content in purchased fuel (methane)
/b Specific volume (methane)
0.00 Ib/hr vol. Gas * mole fraction / specific volume
100% 100% 100% 100% 100% % Safety Factor
0.2760 0.5510 Ib/MMBtu __ Unit emission rate with Safety Factor
0.050 0.099 tb/hr Ib/MMBtu * MMBtu/hr
0.000 1.4E-04 0.0034 Ib/hr 98% combustion H,S; 100% conversion to SO,
0.22 0.43 0.000  6.3E-04 0.015 tpy 8760 hrs/yr
Flared Gos
NOx co vOC H,S S0, Units
0.1380 0.2755 Ib/MMBtu  TNRCC RG-109 (high Btu; other)
15.49% 0.00% mol% Flare Gas (assume no VOC content in purchased fuel)
7.8 11.136 ft*/Ib Specific volume
579.59 0.000 Ib/hr vol. Gas * mole fraction / specific volume
5.36 10.69 Ib/hr Ib/MMBtu * MMBtu/hr
579.59 0.0 Ib/hr Uncontrolled emissions
2538.59 0.0 tpy Uncontrolled emissions
pilot + flared gas 5.407 10.79 11.59 1.43E-04 0.0034 Ib/hr 98% combustion H,S and VOC; 100% conversion to SO,
23.681 47.28 50.77 6.26E-04 0.015 tpy 8760 hrs/yr
HAP Emissions
Vol/Day Spec. Vol Uncontrolied Emissions Controlled *
HAP Vol % (scf/hr) (scf/Ib) (Ib/hr) {tpy) (Ib/hr} (tpy)
Hexanes 0.715% 115.8 4,404 26.3 4.8 5.26E-01 9.60E-02
Benzene 0.000% 0.00 3.865 0.00E+00 0.00E+00  0.00E+00 0.00E+00
Toluene 0.000% 0.00 4,119 0.00E+00 0.00E+00  0.00E+00 0.00E+00
Ethylbenzene 0.000% 0.00 3.574 0.00E+00 0.00E+00  0.00E+00 0.00E+00
Xylenes 0.000% 0.00 3.574 0.00E+00  0.00E+00  0.00E+00 0.00E+00
Total 0.5260 0.0960
Stack Parameters
Temperature: 1000 °C Per NMAQB guidelines
Velocity: 20 m/sec Per NMAQB guidelines
Height: 130 ft Design
Pilot
16.04 g/mol Fuel gas molecular weight Mol. wt. of methane, the dominant species
12,600 cal/sec Heat release (q) MMBtu/hr * 10° * 252 cal/Btu + 3600 sec/hr
10,178 Gy ay, = q(1-0.048(MW)*?)
0.1009 m Effective stack diameter (D) D= (10'5q,.)1’2
Pilot and Flared Gas
29.55 g/mol Fuel gas molecular weight Volume weighted mol. wt. of all components
1.80E+07 cal/sec Heat release (q) MMBtu/hr * 10°* 252 cal/Btu + 3600 sec/hr
1.336+07 Gn 0, = q(1-0.048(MW)*?)

3.6477 m Effective stack diameter (D) D = (10%q,)*?



Enterprise Field Services, LLC

February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Unit: 46

Description: Callidus Thermal Oxidizer

NG Flow Rate: 9666.7 scf/hr Mfg. data

Annual NG Flow Rate: 84.7 MMscffyr  Assuming 8760hr/yr 0.2320008
Exhaust Flow: 24630 acfm Mfg. data

Exhaust Flow: 7197 scfm Mfg. data

Criteria Pollutants Uncontrolled Emissions

NO, co voC 50, H,S
120 50 ppmvd Maximum concentration
4.5 1.3 0.10 Ib/hr Manufacturer guarantee

0.10 Ib-mol/hr  H,S inlet mass flow rate®

0.10 Ib-mol/hr SO, exhaust flow rate?

10 ppmv Maximum H,S in exhaust®
0.0961  Ib/scf H,S density Perry's

45 13 0.10 6.4 041  lo/hf®
19.7 5.7 0.44 28.0 1.8 tpy ib/hr * 8760 hrs/yr * ton/2000 |b

! Manufacturer data
2 Assumes 100% destruction of H,S

3 Ib/hr for SO, = SO, exhaust flow {Ib-mol/hr) * MW SO, (64 Ib/Ib-mol)
Ib/hr for H2S = ppmv * exhaust flow (scfm) * 60min/hr * density (0.0961 Ib/scf)

Stack Parameters

Exhaust Temperature 1000 °F Manufacturer data

Exhaust Flow 24630 acfm Manufacturer data

Stack Diameter 3 ft

Stack velocity 58 ft/s Exhaust flow (acfm} * (min/60 s) *(4/(P|*Dz))

Stack Height 30 ft Manufacturer data
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Enterprise Field Services, LLC February 2019; Title V Renewal Application

Chaco Natural Gas Processing Plant

Unit:
Description:

F-001
Field gas fugitives

Representative Gas Analysis

Component Mole Fraction” MW Wt./Mole Wt. Fract.
Methane 0.849 16.0 13.58 0.69
Ethane 0.077 301 2.32 0.12
Propane 0.034 44.1 1.50 0.08
Butanes 0.014 58.1 0.81 0.04
Pentanes 0.005 72.2 0.36 0.02
Hexanes+ 0.004 86.2 0.34 0.02
Hydrogen Sulfide 0 34.1 0.00 0.00
Other (non-HC) 0.017 43.9 0.75 0.04
Total 1.00 19.67 1.00
TOC: 1.00
Total NMEHC (VOC): 0.15
voc/T0C: 0.15
Emission Calculations
EF ToC ___ T0C
(kg THC/ Emissions Emissions
Component Count hr/source)’ (b/hr)®  (tonsfyr)*
Valves 1498 4.50E-03 14.86 65.09
Flanges/Connections 4890 3.90€-04 4.20 18.42
Relief Valve 139 8.80E-03 2.70 11.81
Open Ended Lines 300 2.00E-03 1.32 5.79
Pump Seals 0 2.40E-03 0.00 0.00
Compressor Seals 20 8.80E-03 0.39 1.70
THC Emissions:  23.47 102.81
VOC Emissions: 3.60 15.78

! Gas composition obtained from inlet gas analysis on cryo plant P&ID
2 Emission factors from 1995 Protocol for Equipment Leak Emission Estimates

(EPA-453/R-95-017) Table 2-4
% Ib/hr = kg/hr/source * Count * 2.20462Ib/kg
* tons/yr = Ib/hr * 8760hr/yr * 1ton/2000lb

HAP Emission Calculations

HAP HAP
Emissions Emissions

HAP Wt %° Ib HAP/Ib TOC _ (Ib/hr)® {tpy)’
Hexane 1.68 0.02 0.39 172
Benzene 0.023 0.00023 0.0054 0.024
Toluene 0.038 0.00039 0.0092 0.040
Ethylbenzene 0.002 0.00002 0.00047 0.0021
Xylenes 0.01 0.00010 0.0023 0.010
Total HAP Emissions: 0.41 1.80

% Hexane content from cryo plant P&ID analysis of hexane+ minus BTEX:
C6+ = 1.75-0.023-0.039-0.002-0.010 = 1.676
BTEX content of field gas from Table 4-6 of GRI-HAPCalc Manual for NG.
Speciation based on results of API-GRi bag study.

5 Ib/hr = wt% * THC emission rate {Ib/hr) / 100

7 tons/yr = wt% * THC emission rate (tons/yr) / 100



Enterprise Field Services, LLC
Chaco Natural Gas Processing Plant

February 2019; Title V Renewal Application

F-002
Fuel gas fugitives

Unit:
Description:

Representative Gas Analysis

Component Mole Fraction® MW Wt./Mole Wt. Fract.
Methane 0.984 16.0 15.74 0.96
Ethane 0.004 30.1 0.12 0.01
Propane 0 441 0.00 0.00
Butanes 0 58.1 0.00 0.00
Pentanes 0 72.2 0.00 0.00
Hexanes+ 0 86.2 0.00 0.00
Hydrogen Sulfide 0 34.1 0.00 0.00
Other {(non-HC) 0.012 43.9 0.53 0.03
Total 1.00 16.39 1.00
TOC: 1.00
Total NMEHC (VOC): 0.01
VOC/TOC: 0.01
Emission Calculations
EF TOC ToC |
(kg THC/  Emissions Emissions
Component Count hr/source)®>  (Ib/hr)® (tons/yr)*
Valves 803 4.50E-03 8.0 34.9
Flanges/Connections 2589 3.90E-04 2.2 9.7
Relief Valve 67 8.80E-03 13 5.7
Open Ended Lines 161 2.00E-03 0.7 31
Pump Seals 0 2.40E-03 0.0 0.0
Compressor Seals 12 8.80E-03 0.23 1.0
THC Emissions: 12.43 54.47
VOC Emissions: 0.091 0.40

! Gas composition obtained from fuel gas analysis on cryo plant P&ID

2 Emission factors from 1995 Protoco! for Equipment Leak Emission Estimates
(EPA-453/R-95-017) Table 2-4

® Ib/hr = kg/hr/source * Count * 2.20462Ib/kg

4 tons/yr = Ib/hr * 8760hr/yr * 1ton/2000lb

Note: Fuel gas is methane with a small fraction of ethane. Therefore, there are no HAP
fugitive emissions associated with the components in fuel gas service.



Enterprise Field Services, LLC February 2019; Title V Renewal Application

Chaco Natural Gas Processing Plant

F-003
Acid gas fugitives

Unit:
Description:

Representative Gas Analysis

Component Mole Fraction® MwW Wt./Mole Wt. Fract.
Methane 9.40E-05 16.0 0.0015 0.000034
Ethane 0.002 30.1 0.060 0.0014
Propane 1.70E-04 44.1 0.0075 0.00017
Butanes 0 58.1 0.0000 0.00000
Pentanes 0 72.2 0.0000 0.00000
Hexanes+ 0 86.2 0.0000 0.00000
Hydrogen Sulfide 1.90E-04 34.1 0.0065 0.00015
Other (non-HC) 0.998 43.9 43.81 1.00
Total 1.00 43.89 1.00
TOC: 0.0016
Total NMEHC (VOC): 0.00017
VOC/TOC: 0.11
Emission Calculations
EF TOC ___ TOC
(kg THC/ Emissions Emissions
Component Count hr/source)*  (Ib/hr)®  (tons/yr)*
Valves 33 4.50E-03 0.3 1.4
Flanges/Connections 102 3.90E-04 0.1 0.4
Relief Valve 2 8.80E-03 0.0 0.2
Open Ended Lines 7 2.00E-03 0.0 0.1
Pump Seals 0 2.40E-03 0.0 0.0
Compressor Seals 0 8.80E-03 0.00 0.0
THC Emissions: 0.48 2.12
VOC Emissions:  0.053 0.23

! Gas composition obtained from acid gas analysis on cryo plant P&ID

2 Emission factors from 1995 Protocol for Equipment Leak Emission Estimates
(EPA-453/R-95-017) Table 2-4

% Ib/hr = kg/hr/source * Count * 2.20462Ib/kg

* tons/yr = Ib/hr * 8760hr/yr * 1ton/2000lb

Note: Acid gas is primarily carbon dioxide with a small fraction of light hydrocarbons and hydrogen sulfide.
Therefore, there are no HAP fugitive emissions associated with the components in acid gas service.



Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Unit: F-004
Description: Deethanizer overhead fugitives

Representative Gas Analysis

Component Mole Fraction* MW Wt./Mole Wt. Fract.
Methane 0.015 16.0 0.24 0.01
Ethane 0.7209 30.1 21.70 0.64
Propane 0.1551 44,1 6.84 0.20
Butanes 0.027 58.1 1.57 0.05
Pentanes 0.004 72.2 0.29 0.01
Hexanes+ 0.001 86.2 0.09 0.00
Hydrogen Sulfide 0 34.1 0.00 0.00
Other (non-HC) 0.074 43.9 3.25 0.10
Total 1.00 33.97 1.00
TOC: 1.00

Total NMEHC (VOC): 0.26

VOC/TOC: 0.26

Emission Calculations

EF ~ . TOC TOC
(kg THC/  Emissions Emissions
Component Count hr/source)’  {Ib/hr)®  (tons/yr)*
Valves 92 4.50E-03 0.9 4.0
Flanges/Connections 294 3.90E-04 03 11
Relief Valve 11 8.80E-03 0.2 0.9
Open Ended Lines 18 2.00E-03 0.1 0.3
Pump Seals 0 2.40E-03 0.0 0.0
Compressor Seals 3 8.80E-03 0.06 0.3
THC Emissions: 1.52 6.63
VOC Emissions: 0.39 1.72

! Gas composition from deethanizer gas analysis on cryo plant P&ID

2 Emission factors from 1995 Protocol for Equipment Leak Emission Estimates
(EPA-453/R-95-017) Table 2-4

® Ib/hr = kg/hr/source * Count * 2.20462ib/kg

* tons/yr = Ib/hr * 8760hr/yr * 1ton/2000lb

HAP Emission Calculations

HAP HAP
Emissions  Emissions
{HAP Wt. %° (Ib/hr)® (tpy)’
Hexane 0.18 0.0027 0.012
Benzene 0.023 3.49E-04 0.0015
Toluene 0.039 5.91E-04 0.0026
Ethylbenzene 0.002 3.03E-05 1.33E-04
Xylenes 0.01 1.52E-04 6.64E-04
Total HAP Emissions: 0.0038 0.017

® Hexane content estimated from cryo plant P&ID analysis of hexane+ minus BTEX:
C6+ = 0.25-0.023-0.039-0.002-0.010 = 0.176
BTEX content of deethanizer overhead gas from Table 4-6 of GRI-HAPCalc Manual for NG.
Speciation based on results of API-GRI bag study.

® Ib/hr = wt% * THC emission rate (Ib/hr) / 100

7 tons/yr = wt% * THC emission rate (tons/yr) / 100



Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Unit: F-005

Description: Condensate fugitives

Representative Gas Analysis

Component Mole Fraction* MW Wt./Mole Wt. Fract.
Methane - 16.0 - 0.00
Ethane - 30.1 - 0.00
Propane - 441 - 0.00
Butanes - 58.1 - 0.00038
Pentanes - 72.2 - 0.041
Hexanes+ - 86.2 - 0.93
Hydrogen Sulfide - 34.1 - 0.00
Other (non-HC) - 439 - 0.03
Total 0.00 0.00 1.00
TOC: 0.97

Total NMEHC (VOC): 0.97

VOC/TOC: 1.00

Emission Calculations

EF TOC TOC
(kg THC/  Emissions Emissions
Component Count hr/source)>  (Ib/hr)’  (tons/yr)*
Valves 132 2.50E-03 0.7 3.2
Flanges/Connections 396 2.10E-04 0.2 0.8
Relief Valve 0 7.50E-03 0.0 0.0
Open Ended Lines 26 1.40E-03 0.1 0.4
Pump Seals 6 1.30E-02 0.2 0.8
Compressor Seals 0 7.50E-03 0.00 0.0
THC Emissions: 1.16 5.09
VOC Emissions: 1.16 5.09
Requested VOC Emissions™  3.61 15.80

! Condensate composition from Chaco/Lindrith drip analysis, 2/16/95

2 Emission factors from 1995 Protocol for Equipment Leak Emission Estimates
(EPA-453/R-95-017) Table 2-4

3 |b/hr = kg/hr/source * Count * 2.20462Ib/kg

* tons/yr = Ib/hr * 8760hr/yr * 1ton/2000lb

® As requested in NSR Permit 1555-MS

HAP Emission Calculations

HAP HAP

Emissions  Emissions
HAP Wt. %" {lb/hr)’ (tpy)®
Hexane 0.85 0.010 0.043
Benzene 0.023 0.00027 0.0012
Toluene 0.039 0.00045 0.0020
Ethylbenzene 0.002 0.000023 0.00010
Xylenes 0.01 0.00012 0.00051
Total HAP Emissions: 0.011 0.047

§ Hexane content estimated from cryo plant P&ID analysis of hexane+ minus BTEX:
C6+ = 0.926-0.023-0.039-0.002-0.010 = 0.852
BTEX content of condensate from Table 4-6 of GRI-HAPCalc Manual for NG.
Speciation based on results of API-GRI bag study.

7 Ib/hr = wt% * THC emission rate {Ib/hr) / 100

® tons/yr = wit% * THC emission rate (tons/yr) / 100



Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Unit: F-006
Description: NGL fugitives

Representative Gas Analysis

Component Mole Fraction® MW Wt./Mole Wt. Fract.
Methane 0 16.0 0.00 0.00
Ethane 0.009 30.1 0.27 0.01
Propane 0.454 44.1 20.02 0.37
Butanes 0.224 58.1 13.01 0.24
Pentanes 0.116 72.2 8.38 0.16
Hexanes+ 0.084 86.2 7.24 0.13
Hydrogen Sulfide 0 34.1 0.00 0.00
Other {non-HC) 0.113 43.9 4.96 0.09
Total 1.00 53.9 1.00
TOC: 1.00
Total NMEHC {(vOC}): 0.90
VOC/TOC: 0.90
Emission Calculations
EF TOC TOC |
(kg THC/ Emissions Emissions
Component Count hr/source)’  (lb/hr)®  (tons/yr)
Valves 934 2.50E-03 51 22,5
Flanges/Connections 3165 2.10E-04 15 6.4
Relief Valve 144 7.50E-03 2.4 10.4
Open Ended Lines 187 1.40E-03 0.6 2.5
Pump Seals 20 1.30E-02 0.6 2.5
Compressor Seals 0 7.50€E-03 0.00 0.0
THC Emissions:  10.14 44,43
VOC Emissions: 9.16 40.12

! Gas composition obtained from deethanized NGL gas analysis on cryo plant P&ID

% Emission factors from 1995 Protocol for Equipment Leak Emission Estimates
(EPA-453/R-95-017) Table 2-4

3 lb/hr = kg/hr/source * Count * 2.20462Ib/kg

* tons/yr = Ib/hr * 8760hr/yr * 1ton/2000lb

HAP Emission Calculations

HAP HAP
Emissions  Emissions

HAP Wt. %° (Ib/hr)’ {tpy)’
Hexane 13.36 1.35 5.93
Benzene 0.023 0.0023 0.010
Toluene 0.039 0.0040 0.017
Ethylbenzene 0.002 0.00020 0.0009
Xylenes 0.01 0.0010 0.004
Total HAP Emissions: 1.4 6.0

® Hexane content estimated from cryo plant P&ID analysis of hexane+ minus BTEX:
C6+ =13.43-0.023-0.039-0.002-0.010 = 13.356
BTEX content of NGL from Table 4-6 of GRI-HAPCalc Manual for NG.
Speciation based on results of API-GRI bag study.

® Ib/hr = wt% * THC emission rate {Ib/hr) / 100

7 tons/yr = wt% * THC emission rate (tons/yr) / 100



Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Unit: F-008
Description: Refrigerant fugitives

Representative Gas Analysis

Component Mole Fraction® MW Wt./Mole Wt. Fract.
Methane 0 16.0 0.00 0.00
Ethane 0 30.1 0.00 0.00
Propane 1 44.1 4410 1.00
Butanes 0 58.1 0.00 0.00
Pentanes 0 72.2 0.00 0.00
Hexanes+ 0 86.2 0.00 0.00
Hydrogen Sulfide 0 34.1 0.00 0.00
Other (non-HC) 0 43.9 0.00 0.00
Total 1.00 44,10 1.00
TOC: 1.00
Total NMEHC (VOC): 1.00
VOC/TOC: 1.00
Emission Calculations
~EF TOC TOC
(kg THC/  Emissions Emissions
Component Count hr/source)’ (Ib/hr)? (tons/yr)“
Valves 254 4,50E-03 25 11.0
Flanges/Connections 762 3.90E-04 0.7 29
Relief Valve 29 8.80E-03 0.6 25
Open Ended Lines 51 2.00E-03 0.2 1.0
Pump Seals 0 2.40E-03 0.0 0.0
Compressor Seals 4 8.80E-03 0.08 0.3
THC Emissions: 4.04 17.70
VOC Emissions: 4.04 17.70

! Refrigerant gas is 100% propane. Propane is not a HAP.
Therefore, there are not HAP fugitive emissions associated with components in refrigerant service.
2 Emission factors from 1995 Protocol for Equipment Leak Emission Estimates
(EPA-453/R-95-017) Table 2-4
® Ib/hr = kg/hr/source * Count * 2.20462Ib/kg
* tons/yr = Ib/hr * 8760hr/yr * 1ton/2000Ib



Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Unit: F-009
Description: Tank fugitives

Representative Gas Analysis

Component Mole Fraction® MW Wt./Mole Wi, Fract.
Methane 0.849 16.0 13.58 0.69
Ethane 0.077 30.1 2.32 0.12
Propane 0.034 441 1.50 0.08
Butanes 0.014 58.1 0.81 0.04
Pentanes 0.005 72.2 0.36 0.02
Hexanes+ 0.004 86.2 0.34 0.02
Hydrogen Sulfide 0 34.1 0.00 0.00
Other (non-HC) 0.017 43.9 0.75 0.04
Total 1.00 19.67 1.00
TOC: 1.00
Total NMEHC (VOC): 0.15
VOC/TOC: 0.15
Emission Calculations
EF TOC T0C |
(kg THC/  Emissions Emissions
Component Count hr/source)’  (Ib/hr)®>  (tons/yr)*
Valves 14 2.50E-03 0.077 0.34
WFIanges/Connections 50 2.10E-04 0.023 0.10
Relief Valve 0 7.50E-03 0.0 0.0
Open Ended Lines 0 1.40E-03 0.0 0.0
Pump Seals 0 1.30E-02 0.0 0.0
Compressor Seals 0 7.50E-03 0.00 0.0
THC Emissions: 0.10 0.44
VOC Emissions:  0.015 0.067

! Gas composition obtained from inlet gas analysis on cryo plant P&ID

% Emission factors from 1995 Protocol for Equipment Leak Emission Estimates
(EPA-453/R-95-017) Table 2-4

% Ib/hr = kg/hr/source * Count * 2.20462lb/kg

* tons/yr = Ib/hr * 8760hr/yr * 1ton/2000lb

Note: Only non-exempt tanks are included in tank fugitive emission calculations.

HAP Emission Calculations

HAP HAP

Emissions  Emissions
HAP wt, %’ (Ib/hr)° (tpy)’
Hexane 0.30 0.00030 0.0013
Benzene 0.027 0.000027 0.00012
Toluene 0.075 0.000075 0.00033
Ethylbenzene 0.017 0.000017  0.000075
Xylenes 0.036 0.000036 0.00016
Total HAP Emissions: 0.00046 0.0020

® BTEX fractional compositions from Table 21, GRI-HAPCalc 3.01,
light liquid service factors. Hexane concentration in gas from Table 4-6
of an earlier version of HAPCalc.

€ Ib/hr = wt% * THC emission rate (Ib/hr) / 100

7 tons/yr = wt% * THC emission rate (tons/yr) / 100
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Enterprise Field Services, LLC

Chaco Natural Gas Processing Plant

February 2019; Title V Renewal Application

Unit: BT-1to BT-4
Description: 400-bbl ballard tanks
Produced Water Separator Condensor
flow rate, bpy | 161229 213466 |
safety factor 20% 20% bpy gpy
Calculated flowrate, bpy 193474.8 256159.2 449634 18,884,628
Liquid Concentration, (g/m3 = mg/l) Henry's Component

Separator Condensor Total Total Constant at partial

Compound Tavg pressure
g/m3 g/m3 g/m3 mole/m3 atm-m3/mol psia

BENZENE 36.00 480.00 288.95 3.6991 3.48E-03 0.1894
TOLUENE 47.00 330.00 208.23 2.2599 3.80E-03 0.1263
ETHYLBENZENE 1.50 6.10 4.12 0.0388 4.50E-03 0.0026
XYLENE 14.00 70.00 45.90 0.4324 4.23E-03 0.0269
2 BUTANONE 0.00 13.00 7.41 0.1027 2.48E-05 0.0000
PROPANONE 18.00 74.00 49.90 0.8604 2.42E-05 0.0003
1,2,4 -TRIMETHYLBENZENE 0.00 1.50 0.85 0.0071 3.73E-03 0.0004
1,3,5 -TRIMETHYLBENZENE 0.00 0.74 0.42 0.0035 3.57€-03 0.0002
CUMENE 0.00 0.35 0.20 0.0017 8.93E-03 0.0002
NAPHTHALENE 0.16 0.05 0.10 0.0008 7.85E-04 0.0000
2 METHYLNAPHTHALENE 0.13 0.02 0.07 0.0005 4.50E-04 0.0000
PYRIDINE 0.36 0.37 0.37 0.0046 5.54E-06 0.0000
PHENOL 0.19 0.93 0.61 0.0065 3.54E-07 0.0000
HYDROXYMETHYLBENZENE 0.00 0.10 0.06 0.0005 1.67E-07 0.0000
2,4 DIMETHYLPHENOL 0.00 0.03 0.02 0.0001 4.37E-07 0.0000
3,4-DIMETHYLPHENOL 0.23 0.18 0.21 0.0017 4.60E-26 0.0000
WATER 999882.43 999022.62 999392.59 55460.1882 n/a 0.2439

Note 1 Source: R.Sander: Henry's Law Constants at http://www.npch-mainz.npg.de/~sander/res/henry.htmi

Note 2 Water 9 compound properties

Avg. Liquid Surface Temp, F 58.5362 Tavg ; TANKS 4.09d Site Meteorological Data

Vapor Pressure at T, 0.52016 psia, calculated from Henry's Law for hydrocarbons and Raoult's Law for water
Vapor DensityatT,,,  0.00613 lb/ft” ideal gas law at Tavg.
I TANKS New Compound Inputs
ILiquid Density at 602F 8.3498 llb/gal
Liguid Molecular Weight 18.0708 /mole
Vapor Molecular Weight 57.7293 /mole
TANKS Vapor Pressure 402F 50°F 60°F 70°F 80°F 902F 1002F
Option 1 Inputs, psia 0.32425 0.44983 0.61693 0,83681 1.12311 1.49215 1.96323
Emissions Annual Mass Fraction Lost
pp tpy Flow, ppy to Emissions
Vapor Emissions {incl. H,0) 2.508 157,683,213 0.0032%
BENZENE 2178.297 1.089 40,262.19 5.4103%
TOLUENE 1712.956 0.856 28,601.16 5.9891%
ETHYLBENZENE 40.087 0.020 566.38 7.0777%
XYLENE 419.668 0.210 5,303.38 6.6578%
2 BUTANONE 0.397 0.000 957.70 0.0414%
|PROPANONE 2.615 0.001 6,216.96 0.0421%
1,2,4 -TRIMETHYLBENZENE 6.902 0.003 118.05 5.8467%
1,3,5 -TRIMETHYLBENZENE 3.251 0.002 67.81 4.7947%
CUMENE 3.850 0.002 27.18 14.1658%
NAPHTHALENE 0.165 0.000 17.50 0.9449%
2 METHYLNAPHTHALENE 0.063 0.000 10.26 0.6169%
PYRIDINE 0.004 0.000 56.52 0.0078%
PHENOL 0.000 0.000 103.19 0.0005%
HYDROXYMETHYLBENZENE 0.000 0.000 9.38 0.0002%
2,4 DIMETHYLPHENOL 0.000 0.000 2.99 0.0006%
3,4-DIMETHYLPHENOL 0.000 0.000 33.98 0.0000%
Water 646.863 0.323 157,599,859 0.0004%
THC Emissions: 5015.12 251 |
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Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Emission Unit: 44
Source Description: Air-assisted flare during scheduled shutdowns of the Thermal oxidizer (Unit 46)

Dehydrator Regenerator Overheads and Misc. Plant Feed Gas Composition (Gas analysis 03/02/2010):

Mass Spec. Spec.
Wet MW*wet LHV Btu/scf *  Fraction Volume Volume

Component MW vol/mol% vol % Btufscf wetvol%  (wet) f/Ib VOC ft*/Ib
Water 18.02 0.00% 0.0000 0 0.00 0.00% 21.06
Nitrogen 28.01 8.50% 2.3811 0 0.00 8.01% 13.547
Argon/Oxygen 31.99 2.08% 0.6654 0 0.00 2.24% 135
CO, 44,01 4.65% 2.0478 0 0.00 6.89% 8.623
H.S 34.08 0.00% 0.0000 586.71 0.00 0.00% 11.136
Methane 16.04 28.79% 4.6194 909.1 261.77 15.54% 23.65
Ethane 30.07 40.49% 12,1741 1617.8 654.98 40.96% 12.62
Propane 44.10 10.76% 4.7444 2315.9 249.17 15.96% 8.606 5.979
|-Butane 58.12 1.14% 0.6643 3001 34.30 2.24% 6.529 0.482
N-Butane 58.12 1.87% 1.0863 3010.5 56.27 3.66% 6.529 0.788
I-Pentane 72.15 0.57% 0.4134 3697.9 21.19 1.39% 5.26 0.195
N-Pentane 72.15 0.43% 0.3088 3706.8 15.87 1.04% 5.26 0.145
Cyclopentane 70.14 0.00% 0.0000 3512.2 0.00 0.00% 5.411 0.000
n-Hexane 86.18 0.72% 0.6162 4403.9 31.49 2.07% 4.404 0.203
other Hexanes 86.18 0.00% 0.0000 4403.49 0.00 0.00% 4.509 0.000
Heptanes 100.21 0.00% 0.0000 5100.3 0.00 0.00% 3.787 0.000
2,2,4-TMP 114.23 0.00% 0.0000 5778.9 0.00 0.00% 3.865 0.000
Benzene 78.11 0.00% 0.0000 3591.0 0.00 0.00% 4.858 0.000
Toluene 92.14 0.00% 0.0000 4273.5 0.00 0.00% 4,119 0.000
Ethylbenzene 106.17 0.00% 0.0000 4970.6 0.00 0.00% 3.574 0.000
Xylenes 106.17 0.00% 0.0000 4957.0 0.00 0.00% 3.574 0.000
C8+ 114.23 0.00% 0.0000 5796.1 0.00 0.00% 3.322 0.000
Total 100% 29.72 1325.03 100% 7.792

(mixture mol. wt) (mixture heating value)
NMEHC (VOC)  15.49%



Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Emission Unit: 44
Source Description: Air-assisted flare during scheduled shutdowns of the Thermal oxidizer (Unit 46)
MDEA Tail Gas (Carried forward from previous applications; normally routed to the thermal oxidizer)

Mass Spec. Spec.

Wet MW*wet LHV Btu/scf * Fraction  Volume Volume

Component MW vol/mol%  vol % Btu/scf wetvol%  [(wet) */tb voc ft*/Ib
Water 18.02 7.22% 1.3012 0 0.00 3.08% 21.06
Nitrogen 28.01 0.00% 0.0000 0 0.00 0.00% 13.547
O, 4401 92.98%  40.9188 0 0.00 96.73% 8.623
H,S 34.08 0.02% 0.0064 586.71 0.11 0.02% 11.136
Methane 16.04 0.01% 0.0015 909.1 0.09 0.00% 23.65
Ethane 30.07 0.18% 0.0547 1617.8 2.95 0.13% 12.62
Propane 44.10 0.02% 0.0074 2315.9 0.39 0.02% 8.606 0.009
I-Butane 58.12 0.00% 0.0000 3001 0.00 0.00% 6.529 0.000
N-Butane 58.12 0.02% 0.0109 3010.5 0.57 0.03% 6.529 0.008
I-Pentane 72.15 0.00% 0.0000 3697.9 0.00 0.00% 5.26 0.000
N-Pentane 72.15 0.00% 0.0000 3706.8 0.00 0.00% 5.26 0.000
Cyclopentane 70.14 0.00% 0.0000 3512.2 0.00 0.00% 5.411 0.000
n-Hexane 86.18 0.00% 0.0000 4403.9 0.00 0.00% 4.404 0.000
other Hexanes 86.18 0.00% 0.0000 4403.49 0.00 0.00% 4.509 0.000
Heptanes 100.21 0.00% 0.0000 5100.3 0.00 0.00% 3,787 0.000
2,2,4-TMP 114.23 0.00% 0.0000 5778.9 0.00 0.00% 3.865 0.000
Benzene 78.11 0.00% 0.0000 3591.0 0.00 0.00% 4.858 0.000
Toluene 92.14 0.00% 0.0000 4273.5 0.00 0.00% 4119 0.000
Ethylbenzene 106.17 0.00% 0.0000 4970.6 0.00 0.00% 3.574 0.000
Xylenes 106.17 0.00% 0.0000 4957.0 0.00 0.00% 3574 0.000
C8+ 114.23 0.00% 0.0000 5796.1 0.00 0.00% 3.322 0.000
Total 100% 42.30 4.10 100% 0.017

{mixture mol. wt} {mixture heating value}
NMEHC (vOC}  0.04%



Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Emission Unit: 44
Source Description: Air-assisted flare during scheduled shutdowns of the Thermal oxidizer {Unit 46)
Fuel Data
300.0 Btu/scf, Target HV of all f'lared gas
Pilot 20 scf/hr Nominal pilot
0.020 Mscf/hr
900.00 Btu/scf Min typical natural gas
18.0 MBtu/hr  Pilot heat input Btu/scf * dscf/hr / 1000
0.02 MMBtu/hr MBtu/hr / 1000
SSM / Assist 60854 scf/hr Maximum allowed SSM flowrate while meeting NSPS A heat content requirement
10300 Btu/scf Residue gas
62.7 MMBtu/hr  SSM
Flared Gos 16200.00 scf/hr Flow measurements; 03/02/2010
(Entec March 2010 ) 25% Safety factor
20.25 Mscf/hr
1325.0 Btu/scf Calculated
26.8 MMBtu/hr Flared gas heat input
Tail Gas 532.8 moles/hr  design

0.73024 gas constant; ft3*atm/R/Ib-mol
202181.7 scf/hr (ideal gas taw)
4.1 Btu/scf Calculated
0.8 MMBtu/hr Tail gas heat input

Total
89.5 MMBtu/hr Pilot + SSM / Assist+ Flared Gas (Entec)
63.5 MMBtu/hr Pilot + SSM (Assist) +MDEA tail gas
90.4 MMBtu/hr  Pilot+ Assist+ Flared gas + MDEA tail gas
Stack Parameters
1000 °C Exhaust temperature Per NMAQB guidelines
20 m/fsec Exhaust velocity Per NMAQB guidelines
130 ft Flare height Design
Pilot
16.04 g/mol Fuel gas molecular weight Mol. wt. of methane, the dominant species
1,260 cal/sec Heat release (q) MMBtu/hr * 10° * 252 cal/Btu + 3600 sec/hr
1,018 an 0 = (1-0.048(MW)*?)
0.03 m Effective stack diameter (D) D = (10°%g,)*?
All Flared Gas
41.37 g/mol Fuel gas molecular weight Volume weighted mol. wt. of all components
6.33E+06 cal/sec Heat release (q) MMBtu/hr * 10° * 252 cal/Btu + 3600 sec/hr
4,37E+06 n q, = 6(1-0.048(MW)?)

2.091 m Effective stack diameter (D) D= (10'6q,,)1/z



Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Emission Unit: 44
Source Description: Air-assisted flare during scheduled shutdowns of the Thermal oxidizer (Unit 46)

Emission Rates

Pilot and SSM / Assist
NOX co voC H,S 50, Units
0.1380 0.2755 Ib/MMBtu TNRCC RG-109 {high Btu; other)
4E-04 I H,5/Msct Purchased sweet natural gas fuel, 0.25 gr H,5/100scf
7.14E-06 Ib H,S/hr H,S rate * fuel usage
76-03  IbS/Mscf Purchased sweet natural gas fuel, 5 gr S/100scf
0.43 b SO,/hr* SO, rate * fuel usage
0.00% mol% Assume no VOC content in purchased fuel {methane)
23.7 /b Specific volume {methane)
0.00 th/hr vol. Gas * mole fraction / specific volume
100% 100% 100% 100% 100% % Safety Factor
0.2760 0.5510 Ib/MMBtu _Unit emission rate with Safety Factor
17.305 0.010 Ib/hr lb/MMBtu * MMBtu/hr
0.000 1.4E-05 0.87  Ib/hr 98% combustion H,S; 100% conversion to SO,
Flared gas
NOx [oe] VOC H,S S0, Units
0.1380 0.2755 Ib/MMBtu TNRCC RG-109 (high Btu; other)
15.49% 0.00% mol% Flare Gas {assume no VOC content in purchased fuel)
7.8 11.136 f#3/1b Specific volume
402.49 0.000 1b/hr vol. Gas * mole fraction / specific volume
12.36 24.67 Ib/hr Ib/MMBtu * MMBtu/hr
402.49 0.0 Ib/hr Uncontrolled emissions
1762.91 0.0 tpy Uncontrolled emissions
Flaring MDEA tail gas
NOx (o) vOoC H,S SO, Units
0.0641 0.5496 Ib/MMBtu TNRCC RG-109 (low Btu; other}
0.04% 0.02% mol% Flare Gas {assume no VOC content in purchased fuel)
0.017 11.136 /I Specific volume
0.02 3.408 Ib/hr vol. Gas * mole fraction / specific volume
4.07 34.91 Ib/hr ib/MMBtu * MMBtu/hr
0.02 3.4 Ib/hr Uncontrolled emissions
0.07 14.9 tpy Uncontrolled emissions
pilot + offgas+tail gas 33.73 59.59 8.05 0.07 7.28  Ib/hr 98% combustion H,S and VOC; 100% conversion to SO,
4.18 7.39 1.00 0.01 0.90 tpy 248 hrsfyr
Safety factor 35% 35% 35% 50% 50%
45,54 80.45 10.87 0.10 1093 Ib/hr
5.65 9.98 1.35 0.01 135 tpy
HAP Emissions Off gas
HAP Vol % Vol/Day  Spec. Vol Uncontrolled Emissions Controlled *
(scf/hr) (scf/Ib) {Ib/hr) (tpy) (Ib/hr) (tpy)
Hexanes 0.715% 115.8 4.404 26.3 4.8 5.26E-01| 9.60E-02
Benzene 0.000% 0.00 3.865 0.00E+00 0.00E+00 | 0.00E+00| 0.00E+00
Toluene 0.000% 0.00 4.119 0.00E+00 0.00E+00 | 0.00E+00| 0.0OE+00
Ethylbenzene 0.000% 0.00 3.574 0.00E+00 0.00E+00 | 0.00E+00| 0.00E+00
Xylenes 0.000% 0.00 3.574 0.00E+00 0.00E+00 | 0.00E+00| 0.00E+00
Total 0.5260 0.0960
HAP Emissions Tail gas
HAP Vol % Vol/Day  Spec. Vol Uncontrolied Emissions Controlled *
(scf/day)  (scf/lb) _(lb/day) {toy) {Ib/hr) {tpy)
Hexanes 0.000% 0 4.404 0.0 0.0 0.0000
Benzene 0.000% 0 3.865 0.0 0.0 0.0000
Toluene 0.000% 0 4.119 0.0 0.0 0.0000
Ethylbenzene 0.000% 0 3.574 0.0 0.0 0.0000
Xylenes 0.000% 0 3.574 0.0 0.0 0.0000
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Enterprise Field Services, LLC Chaco Natural Gas Processing Plant March 2019; Revision 0

Section 6.a

Green House Gas Emissions
(Submitting under 20.2.70, 20.2.72 20.2.74 NMAC)

Title V (20.2.70 NMAC), Minor NSR (20.2.72 NMAC), and PSD (20.2.74 NMAC) applicants must
estimate and report greenhouse gas (GHG) emissions to verify the emission rates reported in the public notice, determine
applicability to 40 CFR 60 Subparts, and to evaluate Prevention of Significant Deterioration (PSD) applicability. GHG
emissions that are subject to air permit regulations consist of the sum of an aggregate group of these six greenhouse gases:
carbon dioxide (COy), nitrous oxide (N>O), methane (CHa), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and
sulfur hexafluoride (SFs).

Calculating GHG Emissions:

1. Calculate the ton per year (tpy) GHG mass emissions and GHG COze emissions from your facility.

2. GHG mass emissions are the sum of the total annual tons of greenhouse gases without adjusting with the global warming
potentials (GWPs). GHG COz¢ emissions are the sum of the mass emissions of each individual GHG multiplied by its GWP
found in Table A-1 in 40 CFR 98 Mandatory Greenhouse Gas Reporting.

3. Emissions from routine or predictable start up, shut down, and maintenance must be included.

4. Report GHG mass and GHG COze emissions in Table 2-P of this application. Emissions are reported in short tons per
year and represent each emission unit’s Potential to Emit (PTE).

5. All Title V major sources, PSD major sources, and all power plants, whether major or not, must calculate and report GHG
mass and CO2e emissions for each unit in Table 2-P.

6. For minor source facilities that are not power plants, are not Title V, and are not PSD there are three options for reporting
GHGs in Table 2-P: 1) report GHGs for each individual piece of equipment; 2) report all GHGs from a group of unit types,
for example report all combustion source GHGs as a single unit and all venting GHGs as a second separate unit; 3) or check
the following O By checking this box, the applicant acknowledges the total CO2e emissions are less than 75,000 tons per
year.

Sources for Calculating GHG Emissions:

e  Manufacturer’s Data

e AP-42 Compilation of Air Pollutant Emission Factors at http://www.epa.gov/ttn/chief/ap42/index.html

e  EPA’s Internet emission factor database WebFIRE at http:/cfpub.epa.gov/webfire/

e 40 CFR 98 Mandatory Green House Gas Reporting except that tons should be reported in short tons rather than in
metric tons for the purpose of PSD applicability.

e  API Compendium of Greenhouse Gas Emissions Methodologies for the Oil and Natural Gas Industry. August 2009
or most recent version.

e  Sources listed on EPA’s NSR Resources for Estimating GHG Emissions at http://www.epa.gov/nsr/clean-air-act-
permitting-greenhouse-gases:

Global Warming Potentials (GWP):

Applicants must use the Global Warming Potentials codified in Table A-1 of the most recent version of 40 CFR 98
Mandatory Greenhouse Gas Reporting. The GWP for a particular GHG is the ratio of heat trapped by one unit mass of the
GHG to that of one unit mass of CO; over a specified time period.

“Greenhouse gas" for the purpose of air permit regulations is defined as the aggregate group of the following six gases:
carbon dioxide, nitrous oxide, methane, hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride. (20.2.70.7 NMAC,
20.2.74.7 NMAC). You may also find GHGs defined in 40 CFR 86.1818-12(a).

Metric to Short Ton Conversion:

Short tons for GHGs and other regulated pollutants are the standard unit of measure for PSD and title V permitting
programs. 40 CFR 98 Mandatory Greenhouse Reporting requires metric tons.

1 metric ton = 1.10231 short tons (per Table A-2 to Subpart A of Part 98 — Units of Measure Conversions)
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Facility Name: Chaco Natural Gas Processing Plant
Industry Segment: Onshore natural gas processing

Subpart W_

Applicable Process Units:
Glycol Dehydrator

Flare

Flare

Unit8 & 11

Units 12,13, 14

Units 17 & 18

Units 35, 36, 37

Unit 49

Unit 50

Unit C-1000, C-2000, C-3000

Glycol Dehyrator

Unit 41 - Cryo Flare

Units 42/43 - Inlet and Emergency Flares
Chaco Reciprocating Compressor

Chaco Reciprocating Compressor

Chaco GE Frame 5 Centrifugal Compressors
Chaco Residue Centrifugal Compressor (Mars)
Chaco Transwestern Centrifugal (Centaur)
Chaco Bisti #8 Reciprocating Compressor
Chaco Electric Reciprocating Compressor

Subpart C

Applicable Process Units:
Eng 8,11

Eng 12,13, 14

Eng 50

Turb 17,18

Turb 35, 36, 37

Turb 49

Glyco! Regenerator Heater
Mole sieve regen. Heater
TO Unit 46

Chaco Plant Total Emissions

MT/yr CO, MT/yr CH, MT/yrN,O MT/yr COe

Cryo Flare (44) 22,198.76 28.43 0.03 22,919.09
Inlet/Emergency Flare (42/43) 18,819.46 127.11 0.04 22,010.08
Glycol Dehydrator (51b} 63.59 0.09 0.00 65.98
Engine Unit 8 Blowdowns 0.17 0.08 - 2,29
Engine Unit 11 Blowdowns 0.17 0.08 - 2.29
Engine Unit 12 Blowdowns 0.17 0.08 - 2.29
Engine Unit 13 Blowdowns 0.17 0.08 - 2.29
Engine Unit 14 Blowdowns 0.17 0.08 - 2.29
Turbine 17 Blowdowns 0.01 0.16 - 4.05
Turbine 18 Blowdowns 0.002 0.04 - 1.09
Engine Unit 32 Blowdowns 0.17 0.08 - 2.29
Engine Unit 33 Blowdowns 0.17 0.08 - 2.29
Engine Unit 34 Blowdowns 0.17 0.08 - 2.29
Turbine 35 Blowdowns 0.003 0.002 - 0.06
Turbine 36 Blowdowns 0.003 0.002 - 0.06
Turbine 37 Blowdowns 0.003 0.002 - 0.06
Turbine 49 (TW) Blowdowns 0.001 0.001 - 0.03
Engine 50 (Bisti 8) Blowdowns 0.17 0.08 - 2.29
Engine Unit 8 Combustion 12,782.15 0.24 0.02 12,795.36
Engine Unit 11 Combustion 12,782.15 0.24 0.02 12,795.36
Engine Unit 12 Combustion 12,503.27 0.24 0.02 12,516.18
Engine Unit 13 Combustion 12,503.27 0.24 0.02 12,516.18
Engine Unit 14 Combustion 12,503.27 0.24 0.02 12,516.18
Engine 30 Combustion 92.06 0.002 0.0002 92.15

Engine 32 Combustion 6,739.68 0.13 0.01 6,746.64

Engine 33 Combustion 6,739.68 0.13 0.01 6,746.64

Engine 34 Combustion 6,739.68 0.13 0.01 6,746.64

Engine 50 (Bisti 8) Combustion 10,458.13 0.20 0.02 10,468.93
Regen Heaters (51a) Combustion 2,426.29 0.05 0.005 2,428.79
Mol Sieve Heater {48) Combustion 3,569.71 0.07 0.01 3,573.39
Turbine 17 Combustion 94,913.30 1.79 0.18 95,011.33
Turbine 18 Combustion 93,844.25 1.77 0.18 93,941.17
Turbine 35 Combustion 53,917.45 1.02 0.10 53,973.14
Turbine 36 Combustion 53,917.45 1.02 0.10 §3,973.14
Turbine 37 Combustion 53,917.45 1.02 0.10 53,973.14
Turbine 49 (TW) Combustion 21,985.30 0.41 0.04 22,008.01
Thermal Oxidizer (46) Combustion 4,582.99 0.09 0.01 4,587.72
Subpart C 476,917.5 8.99 0.899 477,410.10

Subpart W 41,083.3 156.61 0.075 45,021.11
Total CO2e (MTons) 522,431.20|
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Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Glycol Dehydrator

Emission Rate CO, (MT/yr) 63.59

Emission Rate CH, (MT/yr) 0.09

* Emissions Controlled to condenser/combustion device

Condenser
Condenser Flow Rate (SCF/YR) 632,472.00
Fuel Composition (Mole Fraction) 0.0937 Cco,
*From Condenser Vent Stream from GlyCalc 0.3910 CH,
0.1320 Ethane
0.1560 Propane
0.1114 Butane
0.0572 Pentanes +
Total CO, Combusted 63.59
Total CH,; Uncombusted 0.09
Total N,O 0.0001
Total CO,e  65.98




Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Units 8 & 11 - Caterpillar G 3616 SITA Engine and Reciprocating Compressor

Unit 8 Unit 11
Operating Hours [ 8760 | 8,760 |
Venting Measurements Unit 8 Unit 11
Blowdown Valve* 30.18 30.18
Inlet/Residue Compressor Inlet Inlet
Mole Fraction CH, 0.8357 0.8357 From Inlet Gas analysis tab
Mole Fraction CO, 0.0121 0.0121 From Inlet Gas analysis tab
Reporter Emission Factor
*vents to Flare Controlled Emissions
Uncontrolled Emissions (Flares 42/43)
CO, MT (Blowdown) 0.1683 0.1683 0.1683 0.1683
Total MT CO, 0.17 0.17 0.17 0.17
CH, MT (Blowdown) 4.2420 4.2420 0.0848 0.0848
Total CH4 MT 4.24 4.24 0.08 0.08
Total MT CO2e 106.22 106.22 2.29 2.29
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Enterprise Field Services, LLC
Chaco Natural Gas Processing Plant

February 2019; Title V Renewal Application

Unit 17 & 18 - GE Frame 5 Turbine and Centrifugal Compressor

Operating Hours

Venting Measurements

Blowdown Valve

Inlet/Residue Compressor

Mole Fraction CH,
Mole Fraction CO,

€O, MT (Blowdown)
Total MT CO,

CH, MT (Blowdown)
Total CH, MT

Unit 17 (C-1) Unit 18 (C-2)
8,760 [ 8,760
Unit 17 (C-1) Unit 18 (C-2)
1.15 0.31
Inlet Inlet
0.8357 0.8357
0.0121 0.0121

All Blowdowns are Uncontrolled

(SSM Blowdown)

Total CO2e

0.0064 0.0017
0.01 0.002
0.1616 0.0436
0.16 0.04
4.05 1.09

From Inlet Gas analysis tab

From Inlet Gas analysis tab
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Enterprise Field Services, LLC

February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Unit 49 - Solar Centaur Turbine and Centrifugal Compressor

Unit 49 (TW)
Operating Hours I 8,760 |
Venting Measurements Unit 49 (TW)
Blowdown Valve* 0.31
Inlet/Residue Compressor Residue
Mole Fraction CH, 0.9668 From Residue Gas analysis
Mole Fraction CO, 0.0090 From Residue Gas analysis
Reporter Emission Factor
*Vents to Flare
Controlled Emissions
Uncontrolled Emissions (Flares 42/43)
0.001
CO, MT (Blowdown) 0.0013 3
Total MT CO2 0.001 0.001
CH, MT (Blowdown) 0.0504 0.0010
Total MT CH4 0.05 0.001
Total CO2e 1.26 0.03




Enterprise Field Services, LLC February 2019; Title V Renewal Application
Chaco Natural Gas Processing Plant

Unit 50 (Bisti #8) - Caterpillar 3612 TALE Engine and Reciprocating Compressor

Unit 50 (Bisti #8)

Operating Hours | 8,760 J

Venting Measurements Unit 50 (Bisti #8)

Blowdown Valve* 30.18

inlet/Residue Compressor Inlet

Mole Fraction CH, 0.8357 From Inlet analysis
Mole Fraction CO, 0.0121 From inlet analysis

Reporter Emissions Factor

*Vents to Flare

Controlled Emissions

Uncontrolled Emissions (Flares 42/43)
CO, MT (Blowdown) 0.1683 0.1683
Total MT CO2 0.17 0.17
CH, MT (Blowdown) 4.2420 0.0848
Total MT CH, 4.24 0.08
Total CO2e 106.22 2.29
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Enterprise Field Services, LLC Chaco Natural Gas Processing Plant March 2019; Revision 0

Section 7

Information Used To Determine Emissions

Information Used to Determine Emissions shall include the following:

B If manufacturer data are used, include specifications for emissions units and control equipment, including control
efficiencies specifications and sufficient engineering data for verification of control equipment operation, including
design drawings, test reports, and design parameters that affect normal operation.

If test data are used, include a copy of the complete test report. If the test data are for an emissions unit other than the
one being permitted, the emission units must be identical. Test data may not be used if any difference in operating
conditions of the unit being permitted and the unit represented in the test report significantly effect emission rates.

M If the most current copy of AP-42 is used, reference the section and date located at the bottom of the page. Include a
copy of the page containing the emissions factors, and clearly mark the factors used in the calculations.

0 If an older version of AP-42 is used, include a complete copy of the section.

M If an EPA document or other material is referenced, include a complete copy.

O Fuel specifications sheet.

If computer models are used to estimate emissions, include an input summary (if available) and a detailed report, and a
disk containing the input file(s) used to run the model. For tank-flashing emissions, include a discussion of the method
used to estimate tank-flashing emissions, relative thresholds (i.e., permit or major source (NSPS, PSD or Title V)),
accuracy of the model, the input and output from simulation models and software, all calculations, documentation of
any assumptions used, descriptions of sampling methods and conditions, copies of any lab sample analysis.

The following items were used to calculate emission estimates:

Units §, 11
e Engine Manufacturer Data
e Catalyst Manufacturer Data
e GRI-HAPCalc

Units 12-14
o Test Data
e GRI-HAPCalc

Units 17, 18
e Test Data
e GRI-HAPCalc
[ ]
Unit 30
e  AP-42 Table 3.3-1 (10/1996)
e GRI-HAPCalc

Units 32-34
e Engine Manufacturer Data
e  Catalyst Manufacturer Data
e GRI-HAPCalc

Units 35-37

¢ Manufacturer Data
e GRI-HAPCalc

Form-Section 7 last revised: 8/15/2011 Section 7, Page 10 Saved Date: 2/28/2019



Enterprise Field Services, LLC Chaco Natural Gas Processing Plant March 2019; Revision 0

Units 42, 43
e  Gas Analysis, dated 3/2/2010

TRNCC RG-109 (October 2010)

Unit 44

Gas Analysis, dated 3/2/2010
TRNCC RG-109 (October 2010)

Unit 46
s  Manufacturer Data

Unit 48
e  Manufacturer Data
e AP-42 Tables 1.4-1 and 1.4-2 (7/1998)

e GRI-HAPCalc

Unit 49
e  Manufacturer Data

¢ GRI-HAPCalc

Unit 50

¢ Engine Manufacturer Data

Catalyst Manufacturer Data
GRI-HAPCalc

Unit 51a

AP-42 Tables 1.4-1 and 1.4-2 (7/1998)
GRI-HAPCalc

TK28, TK29
e  Condenser Liquid Tanks 4.0 Output

Separator Liquids Tanks 4.0 Output
GLYCalc Aggregate Report with stream analyses

Fugitives (F-001 to F-009)
e Gas Analyses
e 1995 Protocol for Equipment Leak Emission Estimates (EPA-453/R-95-017) Table 2-4
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Supporting Information: Units 8 & 11



mmn' interoffice Memerandum

Factltny

fate

Flant/
Oftica

Bmpariwent

Atteation

88 PIant Or  Departmemt  AStantion
breice

May 8, 1995

LEC

Gas Engipe Product Bestray 118 URCIT (Dota)

Walt E. Earleson

Subject : E1 Prso / Mustang / Chaco C3616 Gas Compression Engine

The approved G3616 industrial engine rating is tistod balaw. In sddition the turndown power

and speed are listed for the given sitc conditions. The emission ratings are based on the
stiached fuel composition.

Engine . qiéle
R 9.2:1

Speed (rpem) 1000
Contimuous Rating (bbp) 4175
SCAC Wagx Inlet 1308,
Jacket Water Outiet
Altitude (ft)

Max Ambicut Texp
Fuoci Mcthane # (fm)
Turadown Speed.
Tumdows Power (Bp)

Lond
NOx2sNO2 (g/bp-hr)
Co (/bhp-ir)

HCtotal  (glbbpr
NMNEHC ummpag

%% - S0% 25%
0.70 0.70 190
1.50 1.9 278
607 6.14 551
0.51 0.52 0.50
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88-A24D, ext 5752
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:1'industrial Performance -

100% 79% 50% 26%

Aspiration TA TA TA TA
Spesed mpm ( 900 900 a90a 900
JW / Outlat Temperature (°F) TDUJ 190 1680 160
A/C /intet Temperalure (*F) 130 130 130 110
Engine Powar bhp 4000 3000 2000 1000
NOx (a3 NQo) g/ohp-hr 0.70 0.70 .70 1.75
co g/bhp-hr 1.90 1.80 1.90 242
HC (Total) g/bhp-hr 5.28 5.45 S.50 a7
HC (Non-Mathana} g/ohp-hr 0.8 0.8 0.8 0.5
Exhaust Oxygsn % (dry) 119 1.7 11.3 83
BSFC Btwhp-hr nominal 6590 6805 7285 8750
Compressor Out Pressura n. Bg abs BEB 522 383 13
Campressar Qut Temperalure (F) 290 233 183 141
Intaka WManiold Pressure in. Hg aba 66.8 502 38.3 23.1
intake Manifoid Temperatute (°F) 148 145 141 . 1318
) Air-Fusl Ratio volivol 20.10 © 18.80 18.80 14.90
Timing “8TDC 22 22 22 22
Input Energy (LHV) Baymin 5% 439,333 340,250 242.167 162,500
Work Biu/min £3% 189,680 T 127280 - 84,840 42,420
Exhaust (LHV) Btw/min £10% 162,148 130,123 91.593 57,718
Exhausl (1o $50°F) Btwmin £10% 96,071 77,715 £4.333 C 3742
Aliarcooler Buymin 5% 26,126 12,623 2,738 234
Radiation Buv/min £25% 18,891 18.033 17,878 18,887
Qil Cocler Btwmin £20% 18,500 12,202 17.880 18,080
Jacket Walar Btu/min +10% 43,980 35,009 27.637 25329
Air Flow bhr 44,550 34,19 22,724 12,215
Alr Flaw {safm @ 7T7°F, 13.8 psia) 10,812 8,137 " 5,413 2810
Exhaust FHow fohe 45.8083 35,200 23,484 122712
Exhaust Flow {cfm @ stack T, 14.5 psle) 25.278 19,765 . . 13,397 7,861
Exhaust Siack Temp (°F) 825 850 872 1,001
Fuel Flow (scih @ 80°F, 14.7 psia) 29127 22,558 16,055 10773

Aftercooler Heat Rejection Factors
G616 Industrial ~ 130°F SCAC
) 750~1000 rpm
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Houston Industrial Silencing

EMISSIONS REDUCTION SYSTEMS DIVISION

i
DATE: Jupe 2. 13895 PAX §: _ 915-541-5248 .
TO: Dick Sumper .
COMPANY: ___ El Paso Natural Gas .
FROM: Horold L. Harris "
REVERENCE: _ Chaco Station / CAT 36167A rated 4445HP at 3000RPM
Tatal No. of pages, including this ones 2 ' %

P T IRy e T F L At T L Lt A Y A T I Y T s 2t il

Pear Dick:

The DelOx Silencer in Oxidation Service, Nodel DeCOEx-44C28PC will
provide the following performance:

€O production of 1.9 gm/hp/hr reduned to 0.19 gm/hp/hr

NMHC production (VOC) of 0.5 gm/hp/br reduced te 0.1750
gm/hp/hr baged on fuel gas analysis suhwitted

Conversion efficiency will begin at about 95% with the new catalyst
and with time will accumlate products of occmbustion such as
sulphated ash (recommend engine lube ©ll contain less than 0.5%
volume ‘ash content) to nask the catilyst sxuzface and reduce
efficiency. . Reduoction efficiency should not go above the stated
0.1750 gma/bp/hr for VOC unlesa &n engine malfunction ocours or
axcessive oll usage is experlenced. Annual cleaning is recommended
or at least an amnual inspection is recommended.

The DeNUx Silencer in oxidation service will provide “commerclael”
quality silencing, and HIS will warrant the performance for a
pexiod of three (1) yearas for st;rt—ng date, provided the catzlyst
module is free flowing by pericdic cleaning. Materials used in,
and workmanship on, the DaROx Silencer are alwo warranted for three

{3) years.

Rll catalyet applicatiooe for the DeNOx Silencer are designed in
campliance with local, state and federal regulatory levels. They
are also in accordance with EPA and O6HA guidelines.

§744 Writhom Drive . Houston, Texas 77085 . 713-463-8983 . Fax 713-483-8061 @



. Page 2

The catalyst substrate la ‘made of stainless steel with chevrone
shaped corrugations which form the cell structura of the wmodule.
The catalyst module is stratagically located near the wmid-section
where the ssaling and mechanical support structure provides a large
safety factor against engine backfire.

Sincerely,

HOUSTOR IMDUSTRIAL SILENCING
BExissjioris Reduction Systems Division

Prosident
HLH1dmz

JOTAL P32



Fluoranthene 0,0001 0.0000037000 g/bhp-hr EPA
Pyrene 0.0001 0.0000045000 g/bhp-hr EPA
Chrysene 0.0001 0.0000023000 g/bhp-hr EPA
Benzo (b} fluoranthene 0.0000 0.0000005000 g/bhp-hr EPR
Benzo(e}pyrene 0.0000 0.0000014000 g/bhp~hx EPA
Benzo(g,h,i)perylene 0.0000 0,0000014000 g/bhp-~hr EPA
Vinyl Chloride 0.0016 0.,0000492000 g/bhp-hr EPA
Methylene Chloride 0.0021 0.0000660000 g/bhp-hr EPA
1,1-pichloroethane 0.0025 0.0000779000 g/bhp~hr EPA
1,3-Dichloropropene 0.0028 0.0000871000 g/bhp-~hr EPA
Chlorobenzene 0.0032 0,0001003000 g/bhp~hrx EPA
Chloroform 0.0030 0.0000941000 g/bhp-hr EPA
1,1,2-Trichloroethane 0.0034 0.0001050000 g/bhp-hr EPA
1,1,2,2-Tetrachleroethane 0.0042 0.0001320000 g/bhp~hr EPA
Carbon Tetrachloride 0.0039 0.0001211008 g/bhp-hr EPA
Total HAPs: 7.6659
Criteria Pollutants
PM 1.0605 0.0328609000 g/bhp-hr EPA
co 33.6614 1,0462086000 g/bhp-hr EPA
NMEHC 12,5301 0.3894404000 g/bhp-hr EPA
NOx 433.2447 13.4653981000 g/bhp-hr EPA
802 0.0624 0.0019406000 g/bhp-hr EPA
Other Pollutants

Butryaldehyde 0.0107 0.0003333000 g/bhp-hr EPA
Chloxoethane 0.0002 0.0000062000 g/bhp-hxr EPA
Methane 132.7343 4,1254283000 g/bhp-~hr EPA
Ethane 11,1497 0.3465360000 g/bhp-hr EPA
Propane 4,4493 0.1382844000 g/bhp-hr EPA
Butane 0.0574 0.0017855000 g/bhp-hr EPA
Cyclopentane 0.0241 0.0007492000 g/bhp-hr EPA
n-Pentane 0.2761 0.0085809000 g/bhp-hr EPA
Methylcyclohexane 0.1306 0.0040594000 g/bhp-hr EPA
1,2-pichloroethane 0.0025 0.0000779000 g/bhp~hr EPA
1,2~pichloropropane 0.0029 0.0000888000 g/bhp~hr EBA
n-Octane 0.0373 0,0011584000 g/bhp-hr EPA
1,2,3-Trimethylbenzene 0,0024 0.0000759000 g/bhp-hr EPA
1,2,4~-Trimethylbenzene 0.0015 0.0000472000 g/bhp-hr EPA
1,3,5-Trimethylbenzene 0.0036 0.0001116000 g/bhp-hr EPA
n-Nonane 0.0117 0.0003630000 g/bhp-hr BPA
co2 11,680.6178 363.0376535000 g/bhp-hr EPA

Unit Number: 8, 11

Hours of Operation: 8,760 Yearly

Rated Horsepower: 4,176 hp

Fuel Type: NATURAL GAS

Engine Type:
Emission Factor Set:
Additional EF Set:

06/16/2013  15:00:12

4-Stroke, Rich Burn
FIELD > EPA > LITERATURE
~-NONE-

GRi-HAPCalz 3.01

Page @of 23



Calculated Emissions

Chemical Name Emissions Emission Factor EF Set
(ton/yr)

HAPs
Formaldehyde 4.0058 0.0994289000 g/bhp-hr GRI Field
Methanol 0.8058 0.0200000000 g/bhp-~hr GRI Field
Acetaldehyde 0.3710 0.0092080000 g/bhp-hr EPA
1,3-Butadiene 0.0882 0.0021881000 g/bhp-hr EPA
Acrolein 0.3497 0.0086799000 g/bhp-hr EPA
Benzene 0.2101 0.0052145000 g/bhp-hr EPA
Toluene 0.0742 0.,0018416000 g/bhp-hr EPA
Ethylbenzene 0.0033 0.0000818000 g/bhp~hr EPR
Xylenes{(m, p, o) 0.0259 0.0006436000 g/bhp-hr EPA
Styrene 0.0016 0.0000393000 g/bhp-hr EPA
Naphthalene 0.0129 0.,0003205000 g/bhp-hr EPA
Ethylene Dibromide 0.0028 0.0000703000 g/bhp-hr EPA
Vinyl Chloride 0.0010 0.0000237000 g/bhp-hr EPA
Methylene Chloride 0.0055 0.0001360000 g/bhp-hr EPA
1,1-Dichloxoethane 0.0015 0,0000373000 g/bhp-hr EPA
1,3-Dichloropropene 0.0017 0,0000419000 g/bhp-hr EPA
Chlorobenzene 0.0017 0.0000426000 g/bhp-hr EPA
Chloroform 0.0018 0.0000452000 g/bhp~hr EPA
1,1,2-Trichloroethane 0.0020 0.0000505000 g/bhp-hr EPA
1,1,2,2-Tetrachloroethane 0.0034 0,0000835000 g/bhp-hr EPA
Carbon Tetrachloride 0.0024 0.0000584000 g/bhp-hx EPA
Total HAPs: 5.9722

Criteria Pollutants

PM 2.5809 0.0640597000 g/bhp-hr EPA
co 584.1801 14.5000000000 g/bhp-hr GRI Field
NMEHC 3.9358 0,0976901000 g/bhp-hr EPA
NOx 737.2756 1%.3000000000 g/bhp-hz GRI Field
502 0.0782 0.0019406000 g/bhp-hr EPA

Other Pollutants

Butryaldehyde 0.0065 0.0001604000 g/bhp-hr EPA

Methane 30.5820 0.7590788000 g/bhp-hr EPA

Ethane 9.3607 0.2323441000 g/bhp~hr EPA

1,2~pichloroethane 0.0015 0.0000373000 g/bhp-hr EPA

1, 2-Dichloropropane 0.0017 0.0000429000 g/bhp-hr EPA

Cco2 14,626.164%9 363.0376935000 g/bhp-hr EPA
==

05/16/2013  15:08:12 GRI-HAPCalc 3.01 Page 9 of 23



Supporting Information: Units 12, 13, & 14



Summary of Results

. Unit B-1
Company: El Paso Natural Gas (EPNG)
Plant: Chaco Gas Plant B
Location: Near Blaomfield, New Mexico
Source: Clark TLA-10
Compressor Engine (Engioe #B-1)
Technicians: RJK, JHC
Test Rus No, C-39 C-10 C-41 C-42
Date 4/18/95 4718785 4/18/95 /18195
Start Time 13:08 14:30 15:45 17:30
Etgg Time 14:20 15:30 16:43 18:30
\Engine/Compressor Operation
Engine Speed (rpm) 303 301 301 300
Ignition Timing ("BTDC) 9 - 9 9 9
Air Manifold Pressure ("Hg) 16.2 16.2 16.1 159
Ajr Manifold Temperature (°F) 106 108 108 108
Fuel Static Pressure (psig) 314 32 e 32
Fuel Diff. Pressure ("H20) 37 37.5 37.7 322
Fuel Temp. (°F) 582 56.7 557 51
| Fuel Manifold Press. (psig) 211 215 214 192
Fuel Flow (SCFHY 24454 24787 24789 23122
Turbo Inlet Temp. (°F) 58 S8 54 s
Compressor Load Step 10 10 10 13
Station Suction Pressure (psig) 350.8 366.9 367 360
Station Suction Temp. (*F) 93 © 94 93 89
Station Discharge Pressure (psig) B28.1 826.2 830 844.9
Suwation Discharge Temp. (°F) 205 202 204 201
Torque (%) 20.2 51 91.3 785
Engine Load (BHP) 0N64.6 30953 - 31048 2670.5
Brake Specific Fuel Consemption (BTU/Hp-hr)HHV 8538 8569 8543 9264
Brake Specific Fuel Consumption (BTU/Hp-he)LHV 7684 7712 7689 8338
Ambient Conditions
Temperature (°F wet) 42 42 42 - 41
Temperature (°F dry) 45 43 43 44
Barometer (in. Hg) 23.94 2391 2390 23.89
Humidity (1bs/1h of air) 0.0063 0.0063 |  0.0068 0.0060
Mensured Emissions
NOx (ppmyv) 8750 900.0 869.0 47.0
€O (ppmv) 205 214 212 2183
02 (%) 14.6 14.7 14.8 156
CO2 (%) 3.3 3.36 336 2.92
Fo ) 1.9} 185 1.81 1.81
THC via EPA Method 252 (ppmv as Methane, dry) 886 898 841 1949
'VOC viz Fuel Analysis {(ppmv as Methane, dry) 253 257 246 55.7
C! & C2 via EPA Method 18 (ppmv as Methane, dry) 805 8i3 825 1894
VOC: noy-Cl & €2 THC (ppmv as Methane, dry) 8! 85 36 55
Stack Volumetric Flow Rates
via Pitot Tube (SCFH, dry) 7.70E+05 7.60E405 7.64E+0S 1.50E+05
vig 02 F-Factor (SCFH, drv) T4SEHS 7.74E408 7 B8E+05 8.46E+05
via CO2 F-Factor (SCFH, dry) 8.23E+{05 8 22E441S B.22EH)S 8.82E+{0S
Calculated Emission Rates (via Pitot Tube}
‘MOx {Ibs/hry §0.5 £1.7 79.3 400
CO (Ibshr) 1.5 11.8 1.8 1.9
THC (ibs. %) 28.4 284 2.4 60.8
[VOC (bs/hs) fuet analysis 081 0.81 0.78 1.74
(VOC (Jbshr) nen-Cl & C2 THC 2.59 1 259 1.14 1.71
NOx (g/hp-hr) ite2 | 1199 11.60 6.51
\CO (g/hp-hr) 170 1.74 172 2.02
THC (g/hp-hr) 420 436 4.00 10.33
VOC (ghp-tur} fuel analysis 212 0.12 0.1 G.36
VOC tg'hp-hr} sen-Cl & C2 THC 0.38 8.19 C.17 0.29

Testing By Cubix Corporstion, Austia, Texas

25



. Summary of Results

{VOC (3/hp-hr) son-C1 & C2 THC

Unit B-2
Cornpany: EI Paso Natural Gas (EPNG)
Plang: Chaco Gas Plant B
Location: Near Bloomfield, New Mexico
Seurce: Clark TLA-10
Compressor Epgine (Engine #B-2)
Technicians: RJK, JHC
{Test Run No. C-43 C-44 C-45 C-36
Date 4118/95 /18795 4/18595 419755
Start Time 19:28 20:48 22:00 08:00
Stop Time 20:28 21:48 23:00 09:00
'Engine/Compressor Operation
Engine Speed (rpm) 300 o 301 301
Ignition Timing *BTDC) 9 9 9 9
Ajr Magifold Pressure ("Hg) i6 16.1 16 16.1
Air Manifold Temperature (°F) 103 104 104 103
Fuel Static Pressure (psig) 314 2 32 32
Fue! Diff. Pressure ("H20) 36.8 372 373 29.6
Fuel Temp. (°F) 50.4 52.1 53 55
Fuel Manifold Press. (psig) 19.5 19.6 19.6 17.1
Fuel Flow (SCFH) 24551 24808 24785 22024
Turbo Inlet Temp. {(°F) 49 48 49 49
Compressor Load Step 10 10 10 14
Station Suction Pressure (psig) 362 361 351.8 363
* |Station Suction Temp. (°F) - 90 89 80 85
Station Discharge Pressure (psig) 824 832 8212 834
Station Discharge Temp. (°F) 203 201 202 193,
Torque (%) 94 92 92 75
Engine Load (BHP) 3206 31536 1131 2573
Brake Specific Fuel Consumption (BTU/Hp-hr)HHV 8194 8417 8470 9167
Brake Specific Fuel Consumption (BTU/Hp-hr)LHV 7374 7576 7623 8281
|Arabient Conditions '
Temperature (°F wet) 38.5 37 37 35
Temperature (°F dry) 40 385 383 36
Baroroeter (in. Hg) 2389 23.89 23.88 23.80
Humidity (ibs/ibof air) 0.0058 0.0054 0.0055 0.0051
Measured Emissions
NOx (ppmv} 868.0 906.0 911.0 2930
CO (ppmv) 256 235.4 266.7 259.5
02 (%) 14.6 14.8 146 154
CO2 (%) 3.42 351 347 3.02
Fo L85 1.81 1.83 1.81
THC via EPA Method 25a (ppmv as Methane, dry) 734 739 730 1785
VOC via Fuel Analysis (ppmv as Methane, dry) 210 211 20.9 511
Cl1 & C2 via EPA Method 18 {ppmv as Methane, dry) 705 666 623 1639
VOC: oonCl & C2 THC (pprov as Methane, dry) 9 73 H 146
Stack Volumetsic Flow Rates
via Pitot Tube (SCFH, dry) 7.49E+05 1.53E+05 7.53E+05 B.ORE+(S
via O2 F-Factor (SCFH, dry) 7.51E+05 7.57E+05 7.56E+05 7.81E4+08
via CO2 F-Factor (SCFH, dry) 8 00E+05 1.87E+05 7.96E+05 8.13E+05
‘Calculsted Emission Rates (vis Pitot Tube)
NOx (Ibs/hn) 71.6 814 2.9 28.3
fCO {ibs/tr) 13.9 } 12.8 146 15.2
| THC (ibs/hn) 28 | 231 pri 60.0
VOC (Tbsihr) fuel analysis 665 | 046 0.65 172
VOC (Ibs/hr) aon-Cl & C2 THC 0.90 i 228 335 450
INOx (g/hp-tr) 10.99 i 1173 11.88 4.99
CO (ghp/hr) 197 185 212 260
[THC (g/hpitr) 3.23 I 333 331 10.58
{YOC (phg-hr) 0.09 0.0 0.09 0.30
! 0.13 ] 0.33 049 0.87

Testing By Cubix Corporstion, Austin, Texas

27



RIFTVTIVITIE NN 2 G

e RSN 2 SN 2NN e s .

Unit B-3
Company: El Pase Natural Gas (EPNG)
Plant: Chaco Gas Plant B
Location: Near Bloomfield, New Mexico
Source; Clark TLA-10
Compressor Engine (Engine #B-3)
Technicians: RJK, JHC
Test Run No. C-47 C-48 C-49 C-50
Date 3i19/95 4719195 4/19/95 4/19/95
Start Time 10:04 11:16 12:25 13:50
Stop Time 11:04 12:16 13:25 14:50
Engine/Compressor Operation
Engine Speed (rpm) 298 296 296 297
Ignition Timing (°BTPC) 9 9 9 9
Air Manifold Pressure {"Hg) 15.8 16 16 16
Alr Manifold Temperature (°F) 99 100 99 101
Fuel Static Pressure (psig) 32 32 32 32
Fuel Diff, Pressure ("H20) 37 37 w 316
Fuel Temp. (°F) 62.3 64 644 676
Fuel Manifold Press. (psig) 24.9 25.1 24.9 22.5
Fuel Flow (SCFH) 24518 24425 24434 22488
Turbo Iatet Temp. (°F) 44 48 49 56
Compressor Load Step 10 10 10 14
Station Suction Pressure (psig) 3529 354.5 367 3282
Station Suction Temp. (°F) 83 Y 86 . 96
Station Discharge Pressure (psig) 8289 826.2 835.6 £10.9
Station Discharge Temp. {°F) 200 200 201 206.3
Torque (%) 89 89 89 74
Engine Load (BHP) 3041.9 3030.5 - 3025.1 25359
Brake Specific Fuel Consumption (BTU/Hp-hr)HHY B632 8632 8651 9497
Brake Specific Fuel Consumption (BTU/Hp-hi)LHY 7769 1769 7786 8548
Ambient Conditicns
Temperature °F wer) 38 38 4] 43
Temperature (°F dry) 39 3 43 45
Barometer (in. Hg) 23.77 23.78 23.79 23.80
Hurnidity (tbs/1b of air) 0.0058 0.0058 0.0063 0.0068
Measured Emissions
NOx (ppmv) 1012 1055.0 1032.0 615.0
'CO (ppmv) 2713 2367 2443 284.5
02 {%) 145 14,5 14.5 15.3
CO2 (%) 350 3.50 3.49 3.09
Fo 1.82 1.82 1.83 1.81
THC via EPA Method 25a {pprov as Mcthane, dry) 1012 1051 1055 2500
VOC via Fuel Analysis (ppmv as Methane, dry) 289 30.1 30.2 71.5
C1 & C2 vis EPA Method 1§ (ppmv as Methane, dry) 960 981 1004 2293
VOC: non-Ci & C2 THC (pprov as Methane, dry) 52 70 51 207
Stack Volumetric Flow Rates
via Pitot Tube (SCFH, dry) 7.27E+0S 7.39E+05 7.65E+05 B.C3E+05
via Q2 F-Factor (SCFH, dry) 7TAGE+DS 71.43E+0§ T4)1E+05 1.79E+0§
ivia CO2 F-Factor {SCFH. drv) 7.81E+0S 7.78E+05 7.81E+05 8.11E+05
Calculated Emission Rates {via Pitot Tube} :
NOx (tbs/hr) 878 91,2 94.3 56.0
CO (bs/hi) 12.0 12.7 13.6 16.6
THC @bs/ir) 3046 32.3 3335 2835
VOC (tbs/hr) fuel analysis 0.87 092 0.96 2.39
VOC (bshe) non-C1 & C2 THC 1.57 215 161 6.91
NOx (g/hp-hr) 13.11 13.96 14.15 10.57
CO (g/hp/hr) 1.79 19} 304 .97
THC (ghphy) 4.5 4.84 5.03 14.94
VOC (g/hp-hr} fuel analysis 0.13 8.14 0.14 0.43
|VOC (g/hp-hr) non-Ci & C2 THC 0.23 032 0.24 1.24

Testing By Cubix Corporation, Austin, Texss
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(Engine Units )

Unit Number: 12-14

Hours of Cperation: 8,760 Yearly

Rated Horsepower: 3,194 hp

Fuel Type: NATURAL GAS

Engine Type: 2-8troke, Lean Burn
Emission Factor Set: FIELD > EPAR > LITERATURE
Additional EF Set: 2SLB CLARK

Calculated Emissions

Chenical Name Emissions Emission Factor EF Set
{ton/yr)
HAPs

Formaldehyde 6,9234 0.2246805150 g/bhp-hx 25LB CLARK
Methanol 0.4391 0.0142496430 g/bhp-hr 2SLB CLRRK
Acetaldehyde 0.7283 0.,0236340480 g/bhp-hr 281LB CLARK
1,3-Butadiene 0.0902 0.0028272730 g/bhp-~hr 28LB CLARK
Acrolein 0.3993 0.0129580700 g/bhp-hr ° 2SLB CLARK
Benzene 0.2118 0.0068736470 g/bhp~hr 2SLB CLARK
Toluene 0.2765 0.0089727270 g/bhp-hr 2SLB CLARK
Ethylbenzene 0.0071 0.0002300000 g/bhp-~hr 281LB CLARK
Xylenes(m,p,0) 0.3895 0.0126390000 g/bhp-hr 2SLB CLARK
2,2,4-Trimethylpentane 0.8517 0.0276400000 g/bhp-hr 2SLB CLARK
n~Hexane 0,4844 0.0157200000 g/bhp-hr 28LB CLARK
Phenol 0.0108 0.0003500000 g/bhp-hr 2SLB CLARK
Styrene 0.7654 0.0248380000 g/bhp-hrx 2SLB CLARK
Waphthalene 0.0173 0,0005600000 g/bhp~hr 2SLB CLARK
2-Methylnaphthalene 0.0080 0.0002600000 g/bhp-hr 2SLB CLARK
Acenaphthylene 0.0012 0.0000400000 g/bhp~hr 2SLB CLARK
Biphenyl 0.0009 0.0000300000 g/bhp-hr 25LB CLARK
Acenaphthene 0.0005 0.0000170000 g/bhp-hr 2SLB CLRRK
Fluorene 0,0007 0,0000240000 g/bhp-hr 2SLB CLARK
Anthracene 0.0003 0.0000096000 g/bhp-hr 28LB CLBRK
Phenanthrene 0.0014 0.0000460000 g/bhp-hr 281LB CLARK
Ethylene Dibromide 0.0075 0.0002422000 g/bhp-hx EPA
Fluoranthene 0.0001 0.0000032000 g/bhp-~hr 25LB CLARK
Pyrene 0.0002 0.0000061000 g/bhp-hr 2SLB CLARK
Benz {a) anthracene 0.0001 0.0000043000 g/bhp-hr 25LB CLARK
Chrysene 0.0002 0.0000076000 g/bhp-hr 2S8LB CLARK
Benzo(e) pyrene 0.0000 0.0000001000 g/bhp-hr EPA

Vinyl Chloride 0.0025 0.0000815000 g/bhp-hr EPA
Methylene Chloride 0.0150 0.0004852000 g/php-hr EPA
1,1-Dichlorcethane 0.0040 0,0001290000 g/bhp-hr EPA

1, 3-Dichloropropene 0.0045 0.0001446000 g/bhp-hr EPA
Chlorobenzene 0.0045 0.0001465000 g/bhp-hr EPA
Chlerofornm 0.0048 0.0001554000 g/vhp-hr EPA
1,1,2-Trichloroethane 0.0054 0.0001739000 g/bhp-hr EPA
1,1,2,2~Tetrachloroethane 0,0067 0,0002188000 g/bhp-hr EPA

Carbon Tetrachloride 0.0062 0.0002003000 g/bhp-hr EPA
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Propanal 0.1294 0.0042000000 g/bhp-hxr 2SLB CLARK
Total BAPs: 11.7988

Criteria Pollutants

PM 4.9130 0.1594396000 g/bhp-hr EPA
co 36.1438 1.1729521800 g/bhp-hr 2518 CLARK
NMHC 66,3279 2.1525000000 g/bhp~hx 2SLB CLRRK
NMEHC 59.3176 1.9250000000 g/bhp-hr 2S1LB CLARK
NOx 405.9929 13,1754448460 g/bhp-hr 2SLB CLARK
802 0.0598 0.0019406000 g/bhp-hr EPA

Other Pollutants

Cylclohexane 0.1989 0.0064550000 g/bhp~hr GRI Field
Butryaldehyde 0.0444 0.0014422000 g/bhp-hr EPA
Methane 102.1535 3.3151250730 g/bhp-hr 25LB CLARK
Acetylene 0.0363 0.0011764710 g/bhp-hr 2SLB CLARK
Ethylene 1.3420 0.0435505920 g/bhp-hr 2SLB CLARK
Ethane 11.3550 0.3684360060 g/bhp-hr 2SLB CLARK
Propylene 0.8954 0.0290563990 g/bhp-hr 2SLB CLARK
Propane 41,0103 0.1301436150 g/bhp-hr 2SLB CLARK
Isobutane 0.3007 0.0097600000 g/bhp-hr 23LB CLARK
Butane 0.3996 0.0129682810 g/bhp~hr 2SLB CLARK
Cyclopentane 0.3279 0.0106400000 g/bhp-hr 2SIB CLARK
Butyrald/Isobutyraldehyde 0.1313 0.0042600000 g/bhp-hr 28LB CLARK
Pentane 1.9983 0.0648481100 g/bhp-hr 2SLB CLARK
n-Pentane 0.3556 0.0115400000 g/bhp~hr 2SLB CLARK
Cyclohexane 0.3808 0.0123563640 g/bhp-hr 2SLB CLARK
Hethylcyclohexane 0.6330 0.0205420000 g/bhp-hr 2SLB CLARK
1,2-Dichloroethane 0.0043' 0.0001393000 g/bhp~hr EPA
1,2-Dichloropropane 0.0045 0.0001472000 g/bhp-hr EPA
n-Qctane 0.8451 0.0274240000 g/bhp-hr 2SLB CLARK
1,2,3-Trimethylbenzene 1.0045 0.0326000000 g/bhp-hr 2SLB CLARK
1,2,4-Trimethylbenzene 1.0065 0.0326620000 g/bhp-hr 2SLB CLARK
1,3,5-Trimethylbenzene 1,0045 0.0326000000 g/bhp-hx 25LB CLARK
n-Nonane 1,0723 0.0348000000 g/bhp-hr 25LB CLARK
coz 131,186.7746 363.0376935000 g/bhp-hy EPA

Unit Bumber: 32-34

Hours of Operation: 8,760 Yearly

Rated Horsepower: 2,087 hp

Fuel Type: NATURAL GAS

Engine Type: 4-Stroke, Lean Burn

Emission Factor Set: FIELD > EPA > LITERATURE

Additional EF Set: ~NONE-

Calculated Emissions

Chemical Name Emissions Emission Factor EF Set

{ton/yr)
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Summary of Results

Unit C-1
Company: EL PASO NATURAL GAS
Plant: Chaco Plant
Location: Four Corners New Mexico
Technicians: RJK, JHC
Source: GE F#5 Unit C-1
Test Number |- €37
Date: 4/17/95
Start Time 21:04
Stop Time 22:04
Turbine Operation LR
Turbine Speed (RPM) 5095.0
% Load 69
BHP 13471
Available Hp - 19500
Gas Compressor Suction Press. (psia) 1332
Gas Compressor Suction Temp. (°F) 49.5
Gas Compressor Discharge Press. (psia)| 2324
Gas Compressor Discharge Temp. (°F) 1284
Stack Temp. (°F) 766
‘Annubar Coefficient 0.6347
Fuel Heating Value (Bnw/SCF-HHY) 1241
Fuel Specific Gravity 0.72904
Fuel Flow (SCF/hr) 137080
Fuel Flow (MMBw/hr) 140.92
Plant C Fuel Flow (SCF/ur) 284302
Plant C Fuel Flow (MMBtwhr) 292.26
Ambient Conditions Ny T
Temperature (°F wet) 35
| Temperature (°F dry) 38
Barometer (in. Hg) 23.98
Humidity (IbsAb of air) 0.0046
Measured Emissions e
NOx (ppmv) 51.6
NOx (ppm @ 15% 02) 78.7
NOx (ppm @15% 02, ISO Day) 90.6
CO (ppmv) 44
CO (ppmv at 15% O2) 6.7
02 (%) 17.03
CO2 (%) 229
THC (ppmvd as C1 by M-25a) 6.30
Cl & C2 (ppmvd as C| by M-18) 556
VOC (ppmvd as C1) 0.74
VOC (ppmvd as C1 at 15% 02) 1.1
Stack Flow Rates (SCFH) LT
02 Stoichiometry 7.99E+06
Mass Emissions - |
NOx (lbs/hr) 4922
CO (ibs/hr) 2.56
THC (lbs/he) 2.10
VOC (lbsthr) 02462 |

Testing by Cubix Corporativn, Austia, Texas
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A uisiy Al
Summary of Results
Unit C-2

Company: EL PASO NATURAL GAS
Plant: Chaco Plant
Location: Four Corners New Mexico

Technicians: RJK, JHC

Source: GE F#5 Unit C-2

Test Number < C-38 -
Date: 4/18/95
Start Time 9:20
Stop Time 10:20
Turbine Operation

Turbine Speed (RPM) 5098.0
% Load 74
BHP 14422
Available Hp 19500
Gas Compressor Suction Press. (psig) 2284
Gas Compressor Suction Temp. (°F) 130.1

Gas Compressor Discharge Press. (psi) 383.3
Gas Compressor Discharge Temp. (°F) 211.6

Stack Temp. (°F) © 477
Annubar Coefficient 0.6347
Fyel Heating Value (Ba/SCF-HHV) 1245
Fuel Specific Gravity -1 073174
Turbine Fuel Flow (SCF/hr) 145312
Turbine Fuel Flow (MMBtu/hr) 149,38
Ambient Conditions TR
Temperature (°F wet) ‘ 38
Temperature (°F dry) 39
Barometer (in. Hg) 24.00
Humidity (1bs/1b of air) 0.0057
Measured Emissions o
NOx (ppmv) 68.5
NOx (ppm @ 15% 02) 934
NOx (ppm @15% O2, ISO Day) 109.5
CO (ppmv) 204
CO (ppmv at15% O2) 274
02 (%) 16.51
CO2 (%) 259
THC (ppmvd as Cl by M-25a) 15.20
C1 & C2 (ppmvd as C1 by M-18) 18.05
YOC (ppmvd as C1} -2.85
VOC (ppmvd as Cl at 13% O2) -3.8
Stack Flow Rates (SCFH) :

(2 Steichiometry 7.49E+06
Mass Emissions

NOx (lbs/hr) 682.16
CO (lbs/hr) 1.1t
THC (lbsfhr) 4.74
VOC (ibs/hr) -0.8888

Testing by Cubix Corporation, Austin, Texas



frurblne Units

)

Unit Number: 17, 18
Rours of Operation: 8,760 Yearly
Rated Horsepower: 16,200 hp

Fuel Type: NATURAL GAS
Emission Factor Set:

Additional EF Set:

FIELD > EPA > LITERATURE
~RONE-

Calculated Emissions

Chemical Name Emissions Emission Factor EF Set
(ton/yr}
HAPs
PAHs 0.0015 0.0000097000 g/bhp-hr EPA
Formaldehyde 2.6471 0.0169368000 g/bhp-hr GRI Field
Acetaldehyde 2.7024 0.0173357000 g/bhp~hr GRI Field
1,3-Butadiene 0,0096 0.0000616000 g/bhp-hr GRI Field
Acrolein 0.0406 0.0002600000 g/bhp-hr GRI Field
Propional 0.1352 0.0008650000 g/bhp-hr GRI Field
Propylene Oxide 0.019% 0.0001273000 g/bhp-hr EPA
Benzene 0.0841 0.0005384000 g/bhp-hr GRI Field
Toluene 0.0642 0.0004110000 g/bhp-hr GRI Field
Ethylbenzene 0,0220 0.0001405000 g/bhp-hr EPA
Xylenes {m, p,0) 0.1944 0.0012441000 g/bhp-hr GRI Field
2,2, 4-Trimethylpentane 0.2508 0.0016053000 g/bhp~hr GRI Field
n-Hexane 0.2353 0.0015058000 g/bhp-hr GRI Field
Phenol 0,0172 0.0001101000 g/bhp-hr GRI Field
Naphthalene 0.0012 0,0000076000 g/bhp-hr GRI Fleld
2-Methylnaphthalene 0.0002 0.0000013000 g/bhp-hr GRI Field
Biphenyl 0.0517 0.0003305000 g/bhp-hr GRI Field
Phenanthrene 0,.0001 0.0000005000 g/bhp-hr GRI Field
Chrysene 0.0002 0.0000010000 g/kbhp-hr GRI Field
Beryllium 0.0000 0.0000001000 g/bhp~hr GRI Field
Phosphorus 0.0102 0.0000652000 g/bhp-hr GRI Field
Chromium 0.0013 0.0000082000 g/bhp-hr GRI Field
Manganese 0.0027 0.0000175000 g/bhp-hr GRI Field
Nickel 0.0010 0.0000061000 g/bhp-hr GRI Field
Cobalt 0.0003 0.0000016000 g/bhp-hr GRI Field
Arsenic 0.0001 0.0000006000 g/bhp-hr GRI Field
Selenium 0.0000 — 0.0000003000 g/bhp-hr GRI Field
Cadmium 0.0000 0.0000002000 g/bhp-hr GRI Field
Mercury 0,0004 0.0000027000 g/bhp-hx GRI Field
Lead 0.0005 0.0000034000 g/bhp-hr GRI Field
Total HAPs: 6.5014
Criteria Pollutants
PM 4,5281 0.0289720000 g/bhp-hr EPA
co 329,5053 2,1082842000 g/bhp-hr GRI Field
NMHC 30,3013 0.1938780000 g/bhp-hr GRI Field
05/18/2013 156:09:13 GRI-HAPCalc 3.01 Page 10 of 23



NWEHC 1.4408 0.0092184000 g/bhp-hr EPA
NOx 195.7015 1.2521629000 g/bhp-hr GRI Field
502 0.1605 0.0010272000 g/bhp-hr GRI Field

Other Pollutants

Methane 154,2890 0.9971923000 g/bhp~-hr GRI Field
Acetylene 1.1199 0.0071654000 g/bhp-~hr GRI Field
Ethylene 2,1810 0.0139545000 g/bhp-hr GRI Field
Ethane 23.4567 0.1500837000 g/bhp-hr GRI Field
Propane 2.5007 0.0160000000 g/bhp~hr GRI Field
Isobutane 0.7502 0.0048000000 g/bhp-hr GRI Field
Butane 0,8127 0.0052000000 g/bhp-hr GRI Field
Cyclcpentane 0.2581 0.0016511000 g/bhp-hr GRI Field
Butyrald/¥scbutyraldehyde 0.2094 0.0013400000 g/bhp-hr GRI Field
n-Pentane 12,6830 0.0811500000 g/bhp-hr GRI Field
Cyclohexane 0.9571 0.0061240000 g/bhp~hr GRI Field
Methylcyclohexane 1.3802 0,0088312000 g/bhp-hr GRI Field
n-Octane 0.4984 0.0031889000 g/bhp~hr GRI Field
1,3,5-Trimethylbenzene 0.4689 0.0030000000 g/bhp-hr GRI Field
n-Nonane 0.0832 0.0005326000 g/bhp~hr GRI Field
co2 75,467.5009 482,8660778000 g/bhp-hr EPRA
Vanadium 0,0001 0.0000007000 g/bhp-hr GRI Field
Copper 0.0032 0.0000205000 g/bhp-hr GRI Field
Molybdenum 1) 0.0032 0.0000203000 g/bhp-hr GRI Field
Barium 0.0036 0.0000229000 g/bhp-hr GRI Field

Unit Nﬁmber: 35-37

Hours of Operation: 8,760 Yearly

Rated Horsepower: 11,818 hp

Fuel Type: NATURAL GAS

Emission Factor Set: FIELD > EPA > LITERATURE

Additional EF Set: -NONE~

Calculated Emissions

Chemical Name Emissions Enission Factor EF Set
{ton/yr)
HAPs

PAHs 0.0011 0.0000097000 g/bhp-hx EPA
Formaldehyde 1.9311 0.0169368000 g/php-hrx GRI Field
Acetaldehyde 1.9765 0,0173357000 g/bhp~hr GRI Field
1,3~Butadiene 0.0070 0.0000616000 g/php-hr GRI Field
Acrolein 0.0296 0.0002600000 g/bhp-hr GRI Field
Preplonal 0.,0986 0.0008650000 g/bhp-hr GRI Field
Propylene Oxide 0.0145 0.0001273000 g/bhp-hr EPA
Benzene 0.0614 0.0005384000 g/bhp-hr GRI Field
Toluene 0.0469 0.0004110000 g/bhp~hr GRI Field
Ethylbenzene 0.0160 0.,0001405000 g/bhp-hr EPA
Xylenes{m,p,0) 0.1418 0.0012441000 g/bhp-hr GRI Field
2,2,4-Trimethylpentane 0.1830 0.0016053000 g/bhp-hr GRI Field
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Table 3.3-1. EMISSION FACTORS FOR UNCONTROLLED GASOLINE

AND DIESEL INDUSTRIAL ENGINES*

Gasoline Fuel Diedel Fuel
(SCC 2-02-003-01, 2-03-003-01) (SCC 2-02-001+-02, 2-03-001-01)
Emission Factor | Emission Factor || Emission Factor || Emission Factor | EMISSION

(Ib/hp-hr) (Ib/MMBtu) (I1b/hp-hr) (Ib/MMBtu) FACTOR

Pollutant (power output) (fuel input) (power output) (fuel input) RATING
NO, 0.011 1.63 0.031 441 D
co 6.96 E-03¢ 0.99¢ 6.68 E-03 0.95 D
SO, 5.91 E-04 0.084 2.05 E-03 0.29 D
PM-10° 7.21 E-04 0.10 2.20 E-03 0.31 D
CO;f 1.08 154 1.15 164 B
Aldehydes 4.85 E-04 0.07 4.63 E-04 0.07 D

TOC

Exhaust 0.015 2.10 247 E-03 0.35 D
Evaporative 6.61 E-04 0.09 0.00 0.00 E
Crankcase 4.85 E-03 0.69 4.41 E-05 0.01 E
Refueling 1.08 E-03 0.15 0.00 0.00 E

® References 2,5-6,9-14. When necessary, an averag; brake-speeifie-fuel consumption (BSFC) of

7,000 Btu/hp-hr was used to convert from Ib

hr, multiply by 0.608. To convert from Ib/MMBtu to ng/J, multiply by 430. SCC = Source
Classification Code. TOC = total organic compounds.

® PM-10 = particulate matter less than or equal to 10 pm aerodynamic diameter. All particulate is

assumed to be < 1 um in size.

tu to Ib/hp-hr. To convert from lb/hp-hr to kg/kw-

¢ Assumes 99% conversion of carbon in fuel to CO, with 87 weight % carbon in diesel, 86 weight %

carbon in gasoline, avere;ge BSFC of 7,000 Btu/hp-hr, diesel heating value of 19,300 Btu/lb, and

value o

asoline heatin 20,300 Btu/Ib.

¢ Instead of 0.439 Ib/hp-hr (power output) and 62.7 Ib/mmBtu (fuel input), the correct emissions
factors values are 6.96 E-03 1b/hp-hr (power output) and 0.99 1b/mmBtu (fuel input), respectively.

This is an editorial correction. March 24, 2009

3.3-6

EMISSION FACTORS
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Table 3.3-2. SPECIATED ORGANIC COMPOUND EMISSION
FACTORS FOR UNCONTROLLED DIESEL ENGINES?

EMISSION FACTOR RATING: E

Emission Factor

(Fuel Input)
Pollutant (I1b/MMBtu)
Benzene’ 9.33 E-04
Toluene? 4.09 E-04
Xylenes? 2.85 E-04
Propylene 2.58 E-03
1,3-Butadiene®™® <3.91 E-05
Formaldehyde® 1.18 E-03
Acetaldehyde® 7.67 E-04
Acrolein” <9.25 E-05
Polycyclic aromatic hydrocarbons (PAH)
Naph’chaleneb 8.48 E-05
Acenaphthylene <5.06 E-06
Acenaphthene <1.42 E-06
Fluorene 2.92 E-05
Phenanthrene 2.94 E-05
Anthracene 1.87 E-06
Fluoranthene 7.61 E-06
Pyrene 4.78 E-06
Benzo(a)anthracene 1.68 E-06
Chrysene 3.53 E-07
Benzo(b)fluoranthene <9.91 E-08
Benzo(k)fluoranthene <1.55 E-07
Benzo(a)pyrene <1.88 E-07
Indeno(1,2,3-cd)pyrene <3.75 E-07
Dibenz(a,h)anthracene <5.83 E-07
Benzo(g,h,l)perylene <4.89 E-07
TOTAL PAH 1.68 E-04

2 Based on the uncontrolled levels of 2 diesel engines from References 6-7. Source Classification

r_Cadgsw-Qﬂl-w‘QOl-(H—TA-me&d—&mﬂJT/MMBtu to ng/J, multiply by 430.
b Hazardous air pollutant listed in the Clean Air Act.

¢ Based on data from 1 engine.

10/96

Stationary Internal Combustion Sources
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Supporting Information: Units 32, 33, & 34
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acitiny 88 Plant Or  Depirtment Atteatien

. ortice
Date May 8, 1995

Pant/
oHice LEC

beparwment  Clas Engine Product
stutien Walt E. Eazleson
' Subject : KCI 93-0064 Indnstrial Enghue

The approved rating for the G3608 industeial engine ia listad below. This document replaces
the inquiry response dated February 16, 1995, The emission limits are based on the aitached

DestTay Filz Intil (OaLs)

fuel conrposition.

Engine 3608

CR 9.2:1 Guaranioe:

Coatinuous Rating 2080 bip BSFC hry+2 5%

Specd 1000 rpm NOx (ghbbp-br)

SCAC Water Inlet 1308 cCO (ghip-hr)

Jacket Water Qutlet -~ 190F HC total (gbhp-ty)

Altitude <6020 ft NMNEHC (g/bhp-hr)

Max Ambient Tanp 95¥

s Fucl Methane # 81.7

Heat Rejection: Exhaust; ‘

Afexcooler®® (kW) 35435% Flow (ks 23870

Oil Cooler -~ ~ (kW) 200+20% Temp. (F) 365 -

Jacket Water (kW) 4E5410%

Eagine Speed (rpm) 1000 x0 50
Afercnales / O Cooler . ({LUnin) 1200 1080 900
Jacket Water (L/min) 1460 1313 1095
Aflercooler / Oil Cooler (kPa) 295 240 170
Jacket Water (kPx) 295 240 170

»* A flercooler data inoludea the site specific sftercooler heat rejection factor.
Please let me know if thexs are sny other questions.

ﬁagen D. Schuefﬁ;." @;{L}' &

. Novinger eirs

Gas Pngine Prodoct 3 (9 16)
Large Engine Center

88-A24D), ext 5752

[ e e
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GIMSEA,

100% T6% so% 25%
Aspraion 2 TA TA TA
Spesd pm 1000 1000 foca
JW/ Oulet Temparaluze (°F) 190 180 190 190
AC ! inlet Temporatoe (1) 0o 130 130 130
Engine Powor bhp e [~ i1 1111 Ge
HOx (a3 NO3) phlphr 1.00 1.00 1.00 1.90
co grhp-hr 150 1.90 180 2.7
MG (Toad Gbhpy L 580 590 430
HC (Non-Mathang) gmhp-u 0.70 oM 0.88 0.68
Exhavel Oxygon % (cryy 138 118 12 190.0
nSFC, Bluhgp-lir 6876 Fakl 700 780
Camprassor Out Preesure in, Hg ads ro.4 8rS3 85 w20
Caongrossnt Ot Yempmaluse (1) 20 280 185 118
Intaxo Manib it Prassum . lig abe 6.7 50.8 Ny - 223
ntgke Manfiols Tomperavta (*F) B U1 115 ”a 138
Alr-Fuel Reliv vaifheol 1840 1970 15.40 18.80 ‘
Timirg ATTC = ”. »n 22
gt Energy (LHV) Gu/min £5% 284,604 197480 142,678 poESD
Werk Diw/min 3% 94257 70683 47,129 23.584
Extusint (! HV) Blumin £10% £3,682 73,583 53.70% 30,020
Ewust (to 15C"Y) Buimnin 110% 87832 45320 34,068 20.8p8 ©
Aforcoolor Buwirin 1L% 14827 7.740 1,828 -422
Radiation Buvnin £25% 1T 12244 11,264 " tuaT?
R Cacler Ravmin £20% 11,495 11010 10,458 10,333
Jeckot Wuler - Bafmin 410% 27885 =13 12200 15387
Nr Fow By 24.80% 18.891 18,071 7.0(0
Ur Mow (sdm & 777, 139 peia) 8842 4500 3.113 1,687
pauct Flow ®B/Ar 19,437 13,801 7.273
Cxhawt Flow ofm @ rinch T, 14.9 i) ) g 11,151 795 4,505
Exhaual Stack Tenpershrs (Y9 e M s 017 with
Fuol Flow (eah @ 80°F, 14,7 pala) . 18,080 1309 045 8,008
Aftercoolar Heat RglectionFactors
G800 industial £ 150°F 8CAL
. 7505-3000 rpemy
7004 - .y
8000
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Ambient Tempersiure (°F)
20 EPNG Chaco Plant 209 June, 1994
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aeld

PosHt™ brand fax wansminal memo 7673 {# slseges » ‘ Lean Bum)
Srbopl P‘M\Kt Man r{]u Mmé’!"ﬂ‘ Fik = £ Junet, 1995
gggUSER: e (T T Kevin Fikes
POSAl g n% e b3 & - * 9:;-25(;-1246
ADDRESS: (™ p H% * j = 2:% :
ol HE2I . 918-250-4076

| FLANGE SIZE:
{ SCOPE OF SUPPLY:

ummmm«m Awmumc:hﬁudmﬁowmmd(m
contert in gas exhaust from engine grogter than 2,00%)
TEMPERATURE: Maximum confiauous service tamperature Is 4, 250°F, Nomwa) operating
tempesature ranges are B50°F t0 4,150°F. A high femperaiure Kmil shis-down controller is
recuired in the putict of the converter,
DELYA BACK PRESSURE: - Expected goross fhe celalyst syslem « 6.0° Ho0.
LUBE Of SPECIFICATION: Sulfated ash < 8.50% by weight, phaspheruus <500 ppen;
zine < 400 ppex; Consgmplion cate < 0.0015 IYBRp-Ir.

z 1S Moatis from the date of sldpment or 12 months from the date of ttartuyy,
witian notice required,
JERMS: Pdce fimn for thidy (30) Says from date of quotation. Payment net thity (30) days from
inveice. JME crecit appeoval mauired,

Bob Bittner, Sr. Inside Sales Engineer (610-971-3182)

CATALYTIC SYSTEMS DIVISION
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Total 11.7989

Criteria Pollutants

PM 4.9130 0.159439€0 g/bhp-hr EPA
| co 36.1438 1.17295218 g/bhp-hr 25LB CLARK
NMHC 66.3279 2.15250000 g/bhp-hr 25018 CLARK
NMEHC 59.3178 1.9250C060 g/bhp-hr 25LB CLARK
NOx 405.9929 13.17544484 g/bhp-hr 2SLB CLARK
502 0.0588 0.00194060 g/bhp-hr EPA
Other Pollutants
Cylclohexane 0.1988 0.006455C0 g/bhp-hr GRI Field
Butryaldehyde 0.0444 0.00144220 g/bhp-hr EPA
Methane 102.1535 3.31512507 g/bha-hr 2SLB CLARK
Acetylene 0.0363 0.00117647 g/bhp-hr 2SLB CLARK
Ethylene 1.3420 0.04355059 g/ohp-hr 2SLB CLARK
Ethane 11.3850 0.36849600 p/bhp-hr 25L8 CLARK
Propylene 0.8954 0.02505835 g/bhp-hr 2SLB CLARK
Propane 4.0103 0.13014361 g/bhp-hr 2518 CLARK
Iscbutane 0.3007 0.00976000 g/bhp-hr 25LB CLARK
Butane : 0.3996 0.01296828 g/bhp-hr 25LB CLARK
Cyclopentane 0.3279 0.01064000 g/bhp-hr 2SLB CLARK -
Butyrald/isobutyraldehyde 0.1313 0.00426060 g/bhp-hr 2518 CLARK
Pentane 1.9983 0.06484811 g/bhp-hr 2518 CLARK
n-Pentane 0.3558 0.01154000 g/bhp-hr 2SLB CLARK
Cyclohexane 0.3808 0.01235836 g/bhp-hr 2518 CLARK
-’ Methylcyclohexane 0.6330 0.02054200 g/bhp-hr 2S81LB CLARK
) 1,2-Dichloroethane 0.0043 0.00013530 g/bhp-hr EPA
) 1,2-Dichloropropane 0.0045 0.00014720 g/bhp-hr EPA
n-Octane 0.8451 0.02742400 g/bhp-hr 2SLB CLARK
1,2,3-Trimethylbenzene 1.0045 0.03260000 g/bhp-hr 251LB CLARK
1,2,4-Trimethylbenzene 1.0065 0.03266200 g/ohp-hr 28LB CLARK
1,3,5-Trimethylbenzene 1.0045 0.03260000 g/bhp-hr 2518 CLARK
n-Nonane 1.0723 0.03480000 g/bhp-hr 2SLB CLARK
coz 11,186.7746 363.03769350 g/bhp-hr EPA
e I NI UNIT L 1o3d o oot i o 51—t om & e £+ srr i e e e S 4 1 2 e b o o poroms e e i
Hours of Operation: 8,760 Yearly '
Rate Power: 2,087 hp
Fuel Type: NATURAL GAS
Engine Type: 4-Stroke, Rich Burn

Emission Factor Set; FIELD > EPA » LITERATURE
Additional EF Set: -NONE-

Calculated Emissions (ton/yr)

‘ Chemical Name Emissions Emission Factor Emission Factor Set
HAPs
Formaldehyde 2.0020 0.09942890 g/bhp-he GRI Field
Methanol 0.4027 0.02000000 g/bhg-hr GRI Field

Acetaldehyde 0.1854 0.00920800 g/bhp-hr EPA



Acrolein 0.1748 0.00867990 g/bhp-hr EPA

Benzene 0.1050 0.00521450 g/bhp-hr EFA
Toluene ‘ 0.0371 0.00184160 g/bhp-hr EPA
Ethylbenzene 0.0018 0.00008180 g/bhp-hr EPA

; Xylenes(m,p,o) 0.0130 0.00064360 g/bhp-hr EPA
Styrene 0.0008 0.00003830 g/bhp-hr EPA
Naphthalene . 0.0065 0.00032050 g/bhp-hr EPA
Ethylene Dibromide 0.0014 0.00007030 g/bhp-hr " EPA
Vinyl Chloride 0.0605 0.00002370 g/bhp-hr EPA
Methylene Chloride 0.0027 0.00013600 g/bhp-hr EPA
1,1-Dichlorosthane 0.0008 0.00003730 g/bhp-hr EPA
1,3-Dichloraprapene 0.0008 0.00004190 g/bhp-hr EPA
Chlorcbenzene 0.0009 0.00004280 g/bhp-hr EPA
Chlorofarm 0.0009 0.00004520 g/bhp-hr EPA
1,1,2-Trichlaroethane 0.0010 0.00005050 g/bhp-hr EPA
1,1,2,2-Tetrachloroethane 0.0017 0.00008350 g/bhp-hr EPA
Carbon Tetrachloride 0.0012 0.00005840 g/bhp-hr EPA

Total 2.9849
Criteria Pollutants :
PM . 1.2898 0.06405970 g/bhp-hr EPA
co 291.9502 ’ 14.50000000 g/bhp-hr . GRI Field
NMEHC 1.9669 0.08769010 g/bhp-hr EPA ‘
NOx 368.4612 ) 18.30000000 g/bhp-hr GRi Field
802 0.0391 0.00194060 g/bhp-hr EPA
Other Pollutants

Butryadehyde 0.0032 0.00016040 g/bhp-hr EPA
Methane " 15.2897 075907880 g/bhp-hr EPA
Ethane . 4.6781 0.23234410 g/bhp-hr EPA
1,2-Dichloroethane 0.0008 0.00003730 g/bhp-hr EPA
1,2-Dichlaropropane 0.0008 0.00004250 g/bhp-hr EPA
coz 7.309.5800 363.03769350 g/bhp-hr EPA

Unit Name:UNIT 50

Hours of Operation: 8,760 Yearly
PR = § | B Y R TR O T K 1 TN o « B A
Fuel Type: NATURAL GAS

Engine Type: 4-Stroke, Lean Burn

Emission Factor Set: EPA > FIELD > LITERATURE
Additional EF Set: -NONE-

Calculated Emissions (ton/yr)

Chemical Name Emissions Emission Factor Emission Factor Set
HAPs

Tetrachicroethane 0.00063 0.00000820 g/bhp-hr EPA

Formaldehyde 5.6067 0.17425810 g/bhp-hr EPA

Methanot 0.2655 0.00825080 g/bhp-hr EPA

Acetatdehyde 0.8877 0.02758080 g/bhp-hr EFA

1,3-Butadiere 0.0284 0.00088120 g/bhp-hr EPA

A raca N N1RARTAN n/bhn-hr FPA
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R wy Daws mun Pl Syvtam
NAPIERALA, GP 20-APR-95 GAS
Engine Rerfortanas Cads Engine Peviarmenaa Deta " | Pust Type
REV. 2.70 REV. 2.0 SD NATURAL GAS
Elevation Feet [ 70
inlet Loss n.H20 | 0
Exhaust Losy in. H2O [+
Amblent Tempersturs Deg.F [+ BEDO
Relstive Humidity % (__ 600
Driven Equipment Speed RPN
Specitied Losd Hp [ FOLL)
Net Output Fawer Hp. [ 14550
Hest Ratg BouMp-he 7731
Nominal Net Output Power Hp | 15000|¢ —
Nomins| Hett Rats Btu/Hp 7490
Fuel Flgw MAtB N 11234
Engine Exhmust Flow mmiy | 335491
Ezhaust Temperature Dag. F o
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CRITICAL WARMINCGSE TN USE OF LATA YOR PTRMITTING

1. Shorxt term permitting valuec such as PPMV ur lbas./hr. should ba based
on worstl. cuge actual apevatiyg conditions specific to the application
a! he site. Worsl cuse for ona pollutant is not nacaessarily the
game for anather. The valucs on this fora xrea only predicted emissions
At one specific oparating condition; not necednarily tho worst onge.

2. Long term rafarenics enigsion unfts (A.g. tong/yr.) should ruference the
average conditiony at the gite (e.g. ISQ). That pumber chould net be -
durived from the worst cace value yafarcneed sbove, or copversaely this

- avevage uygt nat ba used te calculate vorst csune. . .

3. Noaminal values arc baead on actua)] tesl. resuylts, or prodiated in the
case of no actual engine testu. Expactod maxinum values should ka
reraranced for pexrmitting.

4. If a SoYahOxX model f« planned to be installed in Lhe future, use no
lesc thun S0 PEHV CO.

he following predicted cnigrions performance is hased on the following'
gpacific single point: (caa grtachad)

=,
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-2—33 04 333.6 2.31 10.4 1.240 8.6 TON/YR | . - .
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emissions are basted on thea attached fuel cuaaposition, ar, San Diego
natural gan or equivaleni:,

4. 12 the mhove infornmation is being used ragerding cexisting equipment,
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NUEHC 1.4409 0.0032184000 g/bhp-hr EEA
NOx 195.7015 1.2521629000 g/bhp-hr GRI Field
so2 0.1605 0.0010272000 g/bhp-hr GRI Field
Other Pollutants
Methane 154.2890 0.9971923000 g/bhp~hr GRI Field
Acetylene 1.1199 0.0071654000 g/bhp-hr GRI Field
Ethylene 2.1810 0.0139545000 g/bhp-hr GRI Field
Ethane 23,4567 0.1500837000 g/bhp-hr GRI Field
Propane 2.5007 0.0160000000 g/bhp~hr GRI Field
Isobutane 0.7502 0.0048000000 g/bhp-hr GRI Field
Butane 0.8127 0,0052000000 g/bhp-hzr GRI Field
Cyclopentane 0.2581 0.0016511000 g/bhp-hxr GRI Field
Butyrald/Isobutyraldehyde 0.2094 0.0013400000 g/bhp-hr GRI Field
n-Pentane 12.6830 0.0811500000 g/bhp-hr GRI Field
Cyclohexane 0.9571 0.0061240000 g/bhp-hr GRI Field
Methylcyclohexane 1.3802 0.0088312000 g/bhp-hr GRI Field
n-Cctane 0.4984 0.0031889000 g/bhp-hr GRI Field
1,3,5-Trimethylbenzene 0.4689 0.0030000000 g/bhp-hr GRI Field
n-Nonane 0.0832 0.0005326000 g/bhp~hr GRI Field
co2 75,467.5009 482,8660778000 g/bhp-hr EPA
Vanadium 0,0001 0.0000007000 g/ohp-hr GRI Field
copper 0.0032 0.0000205000 g/bhp~hr GRI Field
Molybdenum 3 0.0032 0.0000203000 g/bhp-hr GRI Field
Barium 0.0036 0.0000229000 g/bhp~hr GRI Field
—— SRS S e

Unit Number: 35-37

Hours of Operation: 8,760 Yearly

Rated Horsepower: 11,818 hp

Fuel Type: NATURAL GAS

Emission Factor Set: FIELD > EPA > LITERATURE

Additional EF Set: -NOWE-

Calculated Emissions
Chemical Name Emissions Emission Factor EF Set

{ton/yr)
HAPs
PhHs 0.0011 0.0000087000 g/bhp-hr EPA
Formaldehyde 1.9311 0.0169368000 g/bhp-hr GRI Field
Acetaldehyde 1.9765 0.0173357000 g/bhp-hr GRI Field
1,3~Butadiene 6.0070 0.0000616000 g/php-hr GRI Field
Acrolein 0.0296 0.0002600000 g/bhp-hr GRI Field
Proplonal 0.0986 0.0008650000 g/bhp-hr GRI Field
Propylene Oxide 0.0145 0.0001273000 g/bhp-hr EPA
Benzene 0.0614 0.0005384000 g/bhp-hr GRI Field
Toluene 0.0462 0.0004110000 g/bhp-hr GRI Field
Ethylbenzene 0.0160 0.0001405000 g/bhp-hr EPA
Xylenes {m,p, o) 0.1418 0.0012441000 g/bhp-hr GRI Field
2,2,4-Trimethylpentane 0.1830 0.0016053000 g/bhp-hr GRI Field
05/18/2013 15:09:13 GRI-HAPCalg 3.01 Page 11 of 23



n~Hexane 0.1717 0.0015058000 g/bhp~hr GRI Field
Phenol 0.0126 0.0001101000 g/bhp-hr GRI Field
Naphthalene 0.0009 0.0000076000 g/bhp-hr GRI Field
2-Methylnaphthalene 0.0001 0.0000013000 g/bhp-hr GRI Field
Biphenyl 0.0377 0,0003305000 g/bhp-hr GRI Field
Phenanthrene 0.0001 0.0000005000 g/bhp-hr GRY Field
Chrysene 0,0001 0.0000010000 g/bhp-hr GRI Field
Beryllium 0.0000 0.0000001000 g/bhp-hr GRI Field
Phosphorus 0.0074 0,0000652000 g/bhp-hr GRI Field
Chromiumn 0.0009 0,0000082000 g/bhp-hr GRI Field
Manganese 0.0020 0.0000175000 g/bhp~hr GRI Field
Nickel 0.0007 0.0000061000 g/bhp~hr GRI Field
Cobalt 0.0002 0.0000016000 g/bhp-hr GRI Field
Arsenic 0.0001 0.0000006000 g/bhp-hr GRI Field
Selenium 0.0000 0.0000003000 g/bhp-hr GRI Field
Cadminm 0.0000 0.0000002000 g/bhp-hr GRI Field
Mercury 0.0003 0.0000027000 g/bhp-hr GRI Field
Lead 0,0004 0.0000034000 g/bhp-hr GRI Field
Total HAPs: 4,7428
Criteria Pollutants

M 3,3032 0.0289720000 g/bhp-hr EPA

co 240.3762 2.1082842000 g/bhp-hr GRI Field
NMHC 22.1050 0,1938780000 g/bhp~hr GRI Field
NMEHC 1.0510 0.0092184000 g/bhp~hr EPA

NOx 142.7654 1.2521629000 g/bhp-hr GRI rield
502 0,1171 0.0010272000 g/bhp-hr GRI Field

Other Pollutants
Methane 112,5548 0.9871923000 g/bhp-hr GRI Field
Acetylene 0.8170 0.0071654000 g/bhp-hr GRI Field
Ethylene 1.5910 0,0139545000 g/bhp-hr GRI Field
Ethane 17.1118 0.1500837000 g/bhp~hr GRI Field
Propane 1.8242 0.0160000000 g/bhp~hr GRI Field
Isobutane 0.5473 0.0048000000 g/bhp-hr GRI Field
Butane 0.5929 0,0052000000 g/bhp-hr GRI Field
Cyclopentane 0.1883 0.0016511000 g/bhp-hr GRI Field
Butyrald/Isobutyraldehyde 0.1528 0.0013400000 g/bhp-hr GRI Field
n~-Pentane 9.2523 0.0811500000 g/bhp-hr GRI Field
Cyclohexane 0.6902 0.0061240000 g/bhp-hr GRI Field
Methylcyclohexane 1.0069 0.0088312000 g/bhp-hr GRI Field
n-Octane 0.3636 0.0031889000 g/bhp-hr GRI Field
1,3,5~Trimethylbenzene 0.3420 0.0030000000 g/bhp-hr GRI Fleld
n-Nonane 0.0607 0.0005326000 g/bhp~hz GRI Field
coz 55,054.0078 482,8660778000 g/bhp-hr EPA
Vanadium 0.0001 0.0000007000 g/bhp-hr GRI Field
Copper 0.0023 0.0000205000 g/bhp-hr GRI Field
Molybdenum 0.0023 0,0000203000 g/bhp-hr GRI Field
Barium 0.0026 0.000022%000 g/bhp~hr GRI Field
05/18/2013 15:09:13 GRI-HAPCalc 3.01 Page 12 of 23
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Technical Disclaimer

This document is intended as guidance to explain the specific requirements for
new source review permitting of flares and vapor oxidizers; it does not
supersede or replace any state or federal law, regulation, or rule. References
to abatement equipment technologies are not intended to represent minimum
or maximum levels of Best Available Control Technology (BACT).
Determinations of BACT are made on a case-by-case basis as part of the New
Source Review of permit applications. BACT determinations are always
subject to adjustment in consideration of specific process requirements, air
quality concerns, and recent developments in abatement technology.
Additionally, specific health effects concerns may indicate stricter abatement
than required by the BACT determination.

The represented calculation methods are intended as an aid in the completion
of acceptable submittals; alternate calculation methods may be equally
acceptable if they are based upon, and adequately demonstrate, sound
engineering assumptions or data.

These guidelines are applicable as of this document’s publication date but are
subject to revision during the permit application preparation and review
period. It is the responsibility of the applicants to remain abreast of any
guideline or regulation developments that may affect their industries.

The electronic version of this document may not contain attachments or forms
(such as the PI-1, Standard Exemptions, or tables) that can be obtained
electronically elsewhere on the TNRCC Web site.

The special conditions included with these guidelines are for purposes of
example only. Special conditions included in an actual permit are written by
the reviewing engineer to address specific permit requirements and operating
conditions.
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Chapter 2—Types of Flare and Oxidizer Systems

This document provides guidance for two classes of vapor combustion control
devices: flares and vapor oxidizers. While there may be some overlap between the
two, flares have generally been treated separately by the EPA and the TNRCC, in
large part because flares have an open flame and often cannot be sampled, so
emissions are estimated based on the results of flare testing performed in the early
1980s. Each of the two classes will be dealt with separately in each of the chapters
of this document.

Combustion Control Devices NOT Discussed. This document will not cover
permitting of RCRA or BIF units because the requirements for these units often go
beyond the requirements for state air permitting. Incinerators used to treat solid
wastes are covered in another technical guidance document, Incinerators. Guidance
for combustion control devices associated with spray paint booths, coatings
operations, and semiconductor facilities should be obtained by calling the TNRCC
New Source Review Permits Division at (512) 239-1250.

Flares

Flare systems generally are open-flame control devices used for disposing of waste
gas streams during both routine process and emergency or upset conditions. In
addition to simple, unassisted flares, typical smokeless flare systems include, but are
not limited to, the following:

o Enclosed Flares/Vapor Combustors. Enclosed flares are used in disposing of
waste gas streams in instances where a visible flame is unacceptable. Applications
include chemical processing, petroleum refining and production, and municipal
waste gas treatment. These may be referred to as vapor combustors and can have
more than one burner in the stack.

o Steam-Assisted Flares. Steam-assisted flares are used in disposing of
low-pressure waste gas streams when steam is available and practical to minimize
smoking from the flare. Applications are similar to those of enclosed flares. Flares
might also be assisted with natural gas if readily available on site; these flares
would undergo a case-by-case review.

o Air-Assisted Flares. Air-assisted flares are used in disposing of low-pressure
waste gas streams when practical or when steam utilities are not available to
minimize smoking from the flare. Applications include chemical processing,
petroleum refining and production, and pipeline transportation.

» Sonic Flares. Sonic flares are used in disposing of high-pressure waste gas

streams. Applications include gas production, pipeline transportation, and
treatment plants.

Draft Page 3 of



* Multipoint Flare Systems. Multipoint flare systems are used in disposing of both
high- and low-pressure waste gas streams. Multiple burner tips in conjunction with
a staged control system provide for controlled combustion. Applications are similar
to those of air-assisted flares.

Vapor Oxidizers

These devices generally do not have an open flame but have an exhaust stack which
allows for sampling and monitoring of exhaust emissions. The most common type,
thermal, relies on the combustion heat of the waste gas and assist fuel (if required)
to oxidize the waste gas air contaminants. Other types include:

* Recuperative. In this case, the waste gas is directed to a heat exchanger to be
preheated by the exhaust gas, to minimize the need for additional assist fuel.
Recuperative oxidizers are considered a subset of thermal oxidizers in this
document.

e Regenerative. Combustion takes place in a chamber with a heat sink, such as
ceramic saddles, which retains the heat of combustion, allowing for combustion
of more dilute vapor streams (which have a low heat of combustion) at a lower
cost. These units generally have multiple chambers, which allow for the preheat
of one chamber by exhaust gases while combustion takes place in another
chamber.

 Catalytic. Combustion takes place over a catalyst that allows for combustion at
a lower temperature (in the range of 600 to 800°F as opposed to greater than
1400°F for many thermal oxidizers). Catalytic oxidizers function best with a
waste stream with constant flow and composition.

Draft Page 4 of



Chapter 5—Emission Factors, Efficiencies, and Calculations

This chapter provides detailed instructions for the calculations necessary to verify
BACT and estimate emissions from flares and vapor oxidizers. Flares must be
checked to determine whether they will satisfy the flow and thermal requirements of
40 CFR § 60.18, and their emissions are determined by the use of emission factors.
Example calculations are provided for these flare calculations.

Oxidizer emissions are determined by using previous sampling results or emission
factors from the manufacturer or AP-42. These calculations are very similar to the
flare calculations and are only discussed in general terms.

Flares: Introduction

Although emissions from emergency flares are not included in a permit when it is
issued, emissions should be estimated for both routine process flares and emergency
flares. Sometimes, emissions of routine pilot gas combustion may be included in an
issued permit for emergency flares (although not required).

In this section, the flare emission factors and destruction efficiencies are presented
first. This information is followed by sample calculations that demonstrate how to
ensure that the requirements of 40 CFR § 60.18 are satisfied and how to estimate
emissions from a flare. Flare data in Attachment B (typical refinery flare) will be
used as a basis in most of the following calculations. Flare data in Attachment C
(acid gas flare) will be used as a basis in the example calculations for SO, emissions.

Flare Emission Factors

The usual flare destruction efficiencies and emission factors are provided in Table 4.
The high-Btu waste streams referred to in the table have a heating value greater than
1,000 Btu/scf.

Flare Destruction Efficiencies

Claims for destruction efficiencies greater than those listed in Table 4 will be
considered on a case-by-case basis. The applicant may make one of the three
following demonstrations to justify the higher destruction efficiency: (1) general
method, (2) 99.5 percent justification, or (3) flare stack sampling.

Table 4. Flare Factors
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Waste Stream Destruction/Removal Efficiency (DRE)

vocC 98 percent (generic)

99 percent for compounds containing no more than 3 carbons that
contain no elements other than carbon and hydrogen in addition to the
following compounds: methanol, ethanol, propanol, ethylene oxide and
propylene oxide

H,S 98 percent
NH, case by case
CO case by case

Air Contaminants | Emission Factors

thermal NO, steam-assist: high Btu 0.0485 Ib/MMBtu
low Btu 0.068 Ib/MMBtu
other: high Btu 0.138 Ib/MMBtu
low Btu 0.0641 Ib/MMBtu
fuel NO, NO, is 0.5 wt percent of inlet NH,, other fuels case by case
Cco steam-assist: high Btu 0.3503 1b/MMBtu
low Btu 0.3465 Ib/MMBtu
other: high Btu 0.2755 Ib/MMBtu
low Btu 0.5496 Ib/MMBtu
PM none, required to be smokeless
SO, 100 percent S in fuel to SO,

*The only exeption ot this is if inorganics might be emitted from the flare. In the case of landfills,
the AP-42 PM factor may be used. In other cases, the emissions should be based on the composition
of the waste stream routed to the flare.

Draft Page 19 of



Supporting Information: Unit 46



T R D R L A A R S X AT T (O JE Y ok gl S IO TN
AT LS ABCHNOLOGIES INC, ~ FAX FRANSVULEAL SHEET +,

7130 Sotxh Lewls, Sube (138
Tulsa, OK 7413¢

PHONE: (915) $23-2200 FAX: (918) §23.23901

TO1 Steve Tzap/Al Furrell FROM; Roop Bhan
COMPANY': Cunillual Resources DATF: September 11, 1998
FAX NO.: 505-564-4017 PAGES: 1

RE: Thermal Oxidizer System

Proposat No, 1-y80/-170078-RT
e e el

The flue gas flowrate -out of the stack 1s caleulated te be 24,630 ACFM af actual condirions
{11.6 PSLA apd {000 Qegrees 1), According ro Walt, the 30- &, stack kas bren deemed g
sdequite by the envirunmental authotitios.

Tu oader to mtxt'm rathet tough schedule on this jub, we do expect the purchase order o be
plased roday,

If we: can be of any further hiclp, please let e know,
Best regands,

te; Walt Breualin 281-370-4895
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7130 South Lewis, Sulte 635
Tulse, OK 74136

PHONE: (918) 523.2209 FAX: (918) 523-2391
e e e

TO: Walt Braunlin FROM: Roop Bhan
COMPANY: Cardinal Resources DATE: August 20, 1998
FAX NO.: 281.370-4855 PAGES: 1
RE: Incinerator System

Proposal No. T-9/(11-170075-HT

P e e ]

This fs in respunse to your fax of August 20. We are pleased to confirm e fullowing
cmissions from the urit; -

CO 1.3 th/hr

NCx 4.5

voQ g
We will also guarantes 2 destruction efficlency of 99 percent for hydrogen suifide snd
hydrocartums. ,

: |

We can gusrantce the sbove numbsrs only 4t a temperature of 1500 F and above. It is quite
possible that an emissivns test duricg actual cperatign may indicate that a temperanine nf less
than 1500 F is able to achieve the desired results. Jo Lhar case, the unit can be operated. ag the
lower temperature.: However, we cannot give you s pusmawee for a lower opcrating
tcmperature bassd on ovr experlence with similar u.r.% in the past. :

I¥ you nead further infuninution of have any questiors, pleass do not heslwte o cugact me
a:.gt&szs-n%. !

=zt regards,
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Cardinal Resources, Inc.
CTI Proposal No. T-9807-170075-HT

August 4, 1998

B.

1.

DESIGN SUMMARY SHEET

Waste Conditions (as given in customer’s inquiry)

FIoWTate, MMSOCED ..ottt ettt e et e aer e aeenanns 6.82
TEMPETANUTE, OF wovevrirer ittt st s sas sttt e se e en e s e arasra b bem siassae s 130
Pressure available, PSIZ. ..o creeseircemrontessemmiremieierinmesssessisertssssesseessessonsosaesmnn. 24

Operating Conditions

. a. Thermal oxidizer temperature, °F .. ..coocoiiiiiiiiriiiiiiceeiaens 1500
b. Thermal oxidizer residence time, S8C. cuviiiiiiieiireerceieneennvvsrannn, 1.0
c. EXCESS AIL, T0 VOl .. ittt ettt vr e, 25

Auxiliary Fuel Requirement

a. Fuel gas pressure required, PSIE ...cocvvuieiiiiiiniiiiiiiiin e aannn, 35
b. Fuel required, MMBW/T L.oooiiiiiiiiiiii e, 8.7
Utility Requirements

a. Electricity at 440 V/3 phase/60 HZ , HP ...............coocviniiininn... 10.0
b. Electricity at 110 V/1 phase/60 HZ, kVA. .......coooviiiiiiiiiannn, 1.5
c. Instrument air at 80 psig

Other Data

a. Total maximum heat release, MMBtu/hr................., 92
b. Waste gas heat release, MMBtu/hr ...l as
c. Combustion air requiremeat, SCFM .............cvveninnn, o renieas 2020

Preheat Exchanger Data

a.  Flue gas temperature in, °F......oocooveiviveieiieiieeennnn. i eeene 1500
b. Flue gas temperature out, °F .. ... 1000
c. Waste gas temperature in, °Foooo 13

d. Waste gas temperature out, “F.................. e 800
€. Heat removed, MMBww/hro. L G e eneean s s en e er e .63

Pressure Drops (Air), Inches W.C,

a. Burner & DUCNg . ..o 5
b. 1 3K O T N i
c. Preheater, cold side/hotside. . ..o U 181
d. Ducting/Stack........ooocoviiiiiini e T
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Cardinal Resources, Inc.
CTI Proposal No. T-9807-170075-HT

August 4, 1998

Performance Data

Based on the waste conditions given in customer’s inquiry and based on
operating the equipment per conditions outlined in this proposal, we will

guarantee the following:

Destruction efficiency of 0rganics, %........oovvviiiiiiiiinviiiiiniiiin 99 +
NOX, ppmV ..ot A 120
(0{0 T -1+) ¢\ AP USRNSSR 50
H,S, ppmV ., e e 10



£
ArrTech Emiranmontat Systarms, Ine.

G505 South Lewls, Sulte 230
Tinsn, Ohfaioing 741906
PIXMD; (315) 7984400

Fas {D18) Y1801

W

T0: ABS RANDALL DATE: May 1, 1

HOUSTON, TEXAS yin s
ATTHN: RAYNE HARK:S SENDER: REED T. MELTON
YOUR REF. ASSR # 00152 ArrTuch REF2 Pi-220
FAX NO.: {713)-735 6758 TUTAL PAGES: g

firciuding this page) B

CC; Pi-z2o FILE
[918) 7434404 ) o if twwre! 1 A peohien In trergminsion, pleave oAl » &g} ransans

Riayre:

Plensa rnots owr proposal for tha subjext thenme! oxidizar per you? request of 2st weak. initially | noed
1o correct 8n error i ouwr origingl data prasentsd two (7] weeks ago to Bl Paso.

1. Base Case: Tal Gas Component Mols/Hr

@ 120°F co2 49534
CH4 0.08
C25 087
caHg 0.09
C4H10 0.10
H2S 0.10
H20 3848
Total 53276 MW 42201

Combustor Conditions: 1,400°1 @ 1.0 Sec.

Netural Gas fired:  14.533 MMBTU/Hr (LHV) or 18,034.5 BCFH of CH4
16.036 MMBTU /Kr (HHY)

Flus Gas! Component  Mols/Hr
o2 43.24
N2 457,89
co2 538.81
H2O 12823
502 0.1

e

TOTAL  1,208.148 M.V, - 34340

Yl g d QIR STy ST CAAT BT iy
- . hEETE Y EBGELALE rpethe NERR] [ ot N



Supporting Information: Unit 48
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EMISSION COMBUSTION SOURCES



TABLE [.4-2. EMISSION FACTORS FOR CRITERIA POLLUTANTS AND GREENHOUSE GASES
FROM NATURAL GAS COMBUSTION*

Emission Factor
Pollutant (Ib/108 scf) Emission Factor Rating
cop 120,000 A
Lead 0.0005 D
N,0 (Uncontrolled) 22 E
N,0 (Controlled-low-NO, bumer) ' 0.64 E
PM (Totaly - 7.6 D
PM (Condensable)® 5.7 D
PM (Filterable)® . 1.9 B
SO, : 0.6 A
TOC Il B
Methane 23 B
voC ] 55 C

* Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data
are for all natural gas combustion sources. To convert from 1b/10° scf to kg/10° m’, multiply by 16. To
convert from Ib/10° scf to 15/MMBty, divide by 1,020. The emission factors in this table may be
converted to other natural gas heating values by multiplying the given emission factor by the ratio of the
specified heating value to this average heating value. TOC =Total Organic Compounds.

VOC = Vplatile Organic Compounds.

b Based on approximately 100% conversion of fuel carbon to CO,. CO,[Ib/10° scf] = (3.67) (CON)
(CYD), where CON = fractional conversion of fuel carbon to CO,, C = carbon content of fuel by weight
(0.76), and D = density of fuel, 4.2x10* 16/10° scf. .

< Al PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter.
Thetefore, the PM emission factors presented here may be used to estimate PM,y, PM, ; or PM,
emissions, Total PM is the sum of the filterable PM and condensible PM. Condensible PM is the
particulate matter collected using EPA Method 202 (or equivalent). Filterable PM is the particulate
matter collected on, or prior to, the filter of an EPA Method 5 (or equivalent) sampling train.

4 Based on 100% conversion of fuel sulfur to SO,.

Assumes sulfur content is natural gas of 2,000 grains/10° scf. The SO, emission factor in this table can
be converted to other natural gas sulfur contents by multiplying the SO, emission factor by the ratio of
the site-specific sulfur content (grains/10f scf) to 2,000 grains/10° scf.

1.4-6 EMISSION FACTORS 7/98




GRI-HAPCalc ©®3.01

External Combustion Devices Report

Faclility ID:
Operation Type:
Facility Name:
User Name:

Units of Measure:

ENTERPRISE CHACO
GAS PLANT
CHACO GAS PLANT

U.S. STANDARD

Notes:

These emissions are Indicated on the report with a "0".
Emissions between 5.00E-09 and 5.00E-05 tons {or tonnes) per year are represented on the report with "0.0000".

[External Combustion Devices)

Note; Emlssions less than 5.00E-09 tons (or tonnes) per year are considered Insignificant and are treated as zero.

Unit Name; 48

Hours of Operation;

8,760 Yearly

0670272013

Heat Input; 7.68 MMBtu/hr

Fuet Type: NATURAL GAS

Device Type: HEATER

Emission Factor Set: FIELD > EPA > LITERATURE
Additional EF Set: -NONE-

Calculated Emissions (tonfyr)

Emission Factor

Chemical Name Emissions
HAPs
3-Methylcholanthrene 0.0000
7,12-Dimethylbenz(ajanthracene 0.0000
Formaldehyde 0.0284
Methanol 0.0324
Acetaldehyde 0.0248
1,3-Butadiene 0.0116
Benzene 0.0262
Toluene 0.0342
Ethylbenzene 0.07141
Xylenes(m,p,0) 0.0444
2,2 4-Trimethylpentane 0.0856
n-Hexane 0.0473
Phenol 0.0000
Styrene 0.0699
Naphthalene 0.0000
2-Methyinaphthalene 0.0000
Acenaphthylene 0.0000
Biphenyl 0.0000
Acenaphthene 0.0000
Fluorens 0.0000
Anthracene 0.0000
Phenanthrene 0.0000
Fluoranthens 0.0000
Pyrene 0.0000
21:21:05 GRI-HAPCale 3.01

0.0000000018 1b/MMBiU
0.0000000157 Ib/AMMBtu
0.0008440090 1b/MMBtu
0.0009636360 Ib/MMBtu
0.0007375920 1b/MMBLU
0.0003423350 1b/MMBIu
0.0007480470 lb/MMBLu
0.0010163310 Ib/MMBtu
0.0021128220 Ib/MMBtu
0.0013205140 Ib/MMBtu
0.0028417580 Ib/MMBtu
0.0014070660 Ib/MMBtu
0.0000001070 Ib/MMBtu
0.0020788960 Ib/MMBtu
0.0000005100 b/MMBtu
0.0000001470 [b/MMBtu
0.0000000670 Ib/MMBLtu
0.0000004730 1b/MMBlu
0.0000000900 Ib/MMBtu
0.0000000800 1b/MMBtu
0.0000000870 Ib/MMBtu
0.0000000600 Ih/MMBtu
0.0000000800 Ib/MMBtu
0.0000000830 Ib/MMBIu

Emission Factor Set

EPA

EPA

GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Fisld
GRI Field
GRI Field
GRI Field
GRI Field
GRI Fleld
GRI Fleld
GRI Field
GRI Field
GRI Fleld
GRI Field
GRI Field
GRI Field
GRI Fleld
GRI Fisld

Page 1 of 4



Benz{a)anthracene
Chrysene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,l)perylene
Indeno(1,2,3-c.d)pyrene
Dibenz(a,h)anthracene
Lead

Total
Criteria Pollutants

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

voc

PM

PM, Condensible
PM, Filterable
co

NMHC

NOx

802

Other Pollutants

06/02/2013

Dichlorobenzene
Methane

Acetylene

Ethylene

Ethane

Propylene

Propane

Isobutane

Butane

Cyclopentane

Pentane

n-Pentane

Cyclohexane
Methylcyclohexane
n-Octane
1,2,3-Trimethylbenzene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbsnzene
n-Nonane

Coz

21:21:06

0.4848

0.1814
0.2506
0.1880
0.0627
1.0887
0.2969
3.2635
0.0198

0.0000
0.3539
0.4709
0.0319
0.0885
0.0789
0.0359
0.0492
0.0463
0.0380
0.1166
0.0478
0.0309
0.0740
0.0960
0.11561
0.1151
0.1151
0.1231

3,957.4668

GRI-HAPCalc 3.01

0.0000000870 Ib/MMBtuU
0.0000001170 b/MMBLU
0.0000000700 Ib/MMBtu
0.0000001500 1b/MMBtu
0.0000007600 [b/MMBtu
0.0000002600 Ib/MMBtu
0.0000001200 Ib/MMBtu
0.0000001030 |b/MMBLu
0.0000004902 1h/MMBtu

0.0053921569 Ib/MMBtu
0.0074509804 IbAVMBtu
0.0055882353 Ib/MMBtu
0.0018627451 1b/MMBtu
0.0323636360 Ib/MMBtu
0.0085294118 Ib/MMBty
0.0970167730 Ib/MMBtu
0.0005880000 Ib/MMBiu

0.0000011765 (b/MMBtu
0.0105212610 tb/MMBtu
0.0140000000 {b/MMBtu
0.0009476310 Ib/MMBtu
0.0026312210 Ib/MMBtu
0.0023454550 1b/MMBtu
0.0010686280 |b/MMBtu
0.0014640770 Ib/MMBIU
0.0013766990 Ib/MMBtu
0.0011304940 lb/MMBtu
0.0034671850 Ib/MMBtu
0.0014221310 1b/MMBtu
0.0009183830 {b/MMBtu
0.0022011420 Ib/MMBLtu
0.0028538830 Ib/MMBtu
0.0034224540 Ib/MMBiu
0.0034224540 1b/MMBtu
0.0034224540 |b/MMBtu
0.0036604170 {b/MMBIU

117.6470588235 Ib/MMBlu

GR Field
GRI Field
GRI Field
GRI Field
GRI Field
GRi Field
GRI Field
GRI Field
EPA

EPA
EPA
EPA
EPA
GRI Fleld
EPA
GRi Field
EPA

EPA

GRI Field
GRI Field
GRI Field
GRI Field
GRiFleld
GRI Fleld
GRI Field
GRI Field
GRI Fleld
GRI Field
GRI Fleld
GRI Fiald
GRI Field
GRI Field
GRI Field
GRI Field
GRI Fisld
GRI Field
EPA

Page 2 of 4
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Solar Turbines PREDICTED EMISSION PERFORMANCE

A Caterpitler Company

Customer Enging Modei
El Paso New Mexico TAURUS 60-7000S
Job IO CS/MD 59F MATCH
SOLONOX RETROFIT
inquiry Number Fuet Type Water injection
SD NATURAL GAS NO
Run By Date Run I Engine Emigsions Data Engines Tested
Anthony M Jones 29-Jul-03 REV. 0.1 0
NOx EMISSIONS CO EMISSIONS UHC EMISSIONS
Nominal Maximum Nominal Maximum Nominal Maximum

L

1 |[ 6039 Hp  100.0% Load [ Elev. 6020 ft | Rel. Humidity 60.0% | Temperature 0 Deg. F |

PPMvd at 15% 02 * 42.00 . 50.00 . 25.00
ton/yr > 34.91 . 25.30 v 7.24
1brm/MMBtu (Fuel LHV) ¢ 0.168 . 0.122 . 0.035
Tbm/(MW-hr) v 1.77 v 1.28 * 0.37
as turbine shaft pwr,
(@ lbm'}'m)l * 7.97) | . 578 | * 1.65|
[2 ][5721Hp _ 100.0% Load | Elev. 6020 ft | Rel. Humidity 60.0% | Temperature 32.0 Deg. F |
PPMvd at 15% 02 v 42.00 . 50.00 * 25.00
ton/yr ‘ 33.48 . 24.26 . 8.95
Ibm/MMBtu (Fuel LHV) . 0.168 . 0.122 > 0.035
Ibm/(MW-hr) * 1.79 v 1.30 . 0.37
as turbine shaft pwr) . .

@ lbm'/’,hr)l . 7.64] | . 554 | * 1.59 |
[3 ][ 5425Hp  100.0% Load | Efev. 6020 ft [ Rel. Humiidity 60.0% | Temperature 59.0 Deg. F |
PPMvd at 15% 02 * 42.00 . 50.00 . 25.00
ton/yr . 32.10 . 23.26 . 6.66
Ibm/MMBtu (Fuel LHV) . 0.167 ¢ 0.121 . 0.035
ibm/(MW-hr) ¢ 1.81, . 1.31 . 0.38

{(gas turbine shaft pwr, :
_ :bm’fhr) [ . 7.33) | v 531) | * 1.52|

Important Notes

1. For shori-term ernission limits such as Ibs/r., Solar recommends using "worst case” anticipated operating

conditions specific to the application and the site conditions. Worst case for cne poffutant is not
necessarily the same for another. The emission vaiues on this form are only predicled emissions at

the specific cperating conditions listed.

2. Solar's typical SoLoNOx warranty is for greater than 0 deg F, and between 50% and 100% load for gas

fuel, and between 80% and 100% load for liquid fuel. An emission warranty for non-SoLoNOx equipment
is for greater than O deg F and between 80% and 100% load.

. Fuel must meet Solar standard fuel specification ES 9-98. Predicted emissions are based on the attached
fuel composition, or, San Diego natural gas or equivalent.

. i needed, Sclar can provide generic documents to address turbine operation outside typical warranty
ranges, as well as non-warranted emissions of SO2, PM10/2.5, VOC, and formaidehyde.

. Solar can optionally provide factory testing in San Diego to ensure the actual unit{s} meet the above
values within the toferances quoted. Pricing and schedule impact will be provided upon request.




Solar Turbines PREDICTED EMISSION PERFORMANCE

A Caterpiflar Company
Customer Engine Model
El Paso New Mexico TAURUS 60-70008
05 1D CS/MD 5SF MATCH

SQLONOX RETROFIT

Inquiry Number mype Walet inection
SD NATURAL GAS NO

Aun By Date Run Engine Emissions Data Engines Tested

Anthony M Jones 29-Jul-03 REV. 0.1 0

NOx EMISSIONS CO EMISSIONS UHC EMISSIONS
Nominal. Maximum Nominal Maximum Nominal Maximum

4 || 5002Hp  100.0% Load | Elev. 6020 ft| Rel Humidity 60.0% | Temperature 75.0 Deg. F |

PPMvd at 15% 02 v 42.00 N §0.00. N 25.00
" tonfyr . 30.08 . 21.80 ” 6.24
" Ibm/MMBtu (Fuel LHV) - 0.166 * 0.120 * 0.034
1bm/(MW-hr) " 1.84 ¢ 1.33 * 0.38
as turbine shaft pwr)
(@ lbm'fm) | ’ 6.87| | . 4.98| | * 1.43 |

Important Notes

1. For short-term emission limits such as ibs/hr., Solar recommends using "worst case" anticipated operating
conditions specific to the application and the site conditions. Worst case for one poliutant is not
necessarily the same for another. The emission values on this form are only predicted emissions at
the specific operating conditions listed.

2. Solar's typical Sol.oNOx warranty is for greater than 0 deg F, and between 50% and 100% load for gas
fuel, and between 80% and 100% load for liquid fuel. An emission warranty for non-ScL.oNOx equipment
is for greater than O deg F and between 80% and 100% load.

3. Fuel must meet Solar standard fuel specification ES 8-98. Predicted emissions are based on the attached
fusl composition, or, San Diego natural gas or equivalent.

4. If needed, Solar can provide generic documents to address turbine operation outside typical warranty
ranges, as well as non-warranted emissions of S0O2, PM10/2.5, VOC, and formaidehyde.

5. Solar can optionally provide factory testing in San Diego to ensure the actual unit(s) meet the above
values within the tolerances quoted. Pricing and schedule impact will be provided upon raquest.




Solar Turbines

A Catespillar Company

PREDICTED ENGINE PERFORMANCE

Customer

Modet

£ p New Mexi TAURUS 60-7000S
aso New wviexico Package Type
CS/MD
Job 1D Maich
59F MATCH

Aun By Date Run l Fugl System

Anthony M Jones 29-Jul-03 GAS

Engine Performance Gode Engine Performance Data Fuet Typs

REV. 3.23 REV. 6.2 SD NATURAL GAS

DATA FOR NOMINAL PERFORMANCE
Elevation feet 6020
inlet Loss in H20 3.0
Exhaust Loss in H20 3.0
Accessory on GP Shaft HP 14.0
Co [z s 1]

Engine inlet Temperature deg F o 32,0 §9.0 75.0
Relative Humidity % 60.0 60.0 80.0 60.0
Driven Equipment Speed rem [ d3s48) [ 13a7a) [ 13407) [ 13286]
Specified Load HP FULL FULL FULL | FULL
Net Output Power HP 6038 5721 5425 5('}031
Fuel Flow mmBtu/hr 4732 45.48 43.82 41.32
Heat Rate Btu/HP-hr 7836 7950 _ 8078 8260
Therm Eff % 32.48| |- 32.01 31.50 30.81
Engine Exhaust Flow Ibm/hr | 145704 1401 12_| 134284 127241
Exhaust Temperature deg F 842 877 908 919

Fusl Gas Compostion | CH4 92.79| C2H6 _ 4.16| C3H8 _0.84)| C4 0.18| C5 0.04] C6 0.04

(Volume Percent CO2__ 0.44| H2S 0.0001[N2 - 1.51

Fuel Gas Properies | LHV (Btu/Scf §39.2 | Specific Gravity 0.5970 | Wobbe Index at 60F _1215.6




Unit Number:

Hours of Operation:
Rated Horsepower:
Fuel Type:

Emission Factor Set:
Additional EF Set:

Calculated Emissions

49

8,760 Yearly

6,039 hp

NATURRL GAS

FIELD > EPA > LITERATURE
~-NONE~

Chemical Name Emissions Emission Factor
(ton/yr)
HaPs

_ PRHs 0.0006 0.00000970600 g/bhp-hr
Formaldehyde '0.9868 0.0169368000 g/bhp-hr
Acetaldehyde 1.0100 0.0173357000 g/bhp-hr
1, 3-Butadiene 0.0036 0.0000616000 g/bhp-hr
Acrolein 0.0151 0.0002600000 g/bhp-hr
Propional 00,0504 0.0008650000 g/bhp-hr
Propylene Oxide 0.0074 0.0001273000 g/bhp-hr
Benzene 0.0314 0.0005384000 g/bhp-hr
Toluene 0.0239 0.0004110000 g/bhp-hr
Ethylbenzene 0.0082 0,0001405000 g/bhp~hr
Xylenes (m,p,o) 0.0725 0.0012441000 g/bhp-hr
2,2, 4-Trimethylpentane 0.0935 0.0016053000 g/bhp-hr
n-Hexane 0.0877 0.0015058000 g/bhp-hr
Phenol 0.0064 0.0001101000 g/bhp-hr
Naphthalene 0.0004 0.0000076000 g/bhp-hr
2-Methylnaphthalene 0.0001 0.0000013000 g/bhp-hr
Biphenyl 0.0193 0.0003305000 g/bhp-~hr
Phenanthrene 0.0000 0,0000005000 g/bhp-hx
Chrysene 0.0001 0,0000010000 g/bhp-hr
Beryllium 0.0000 0.0000001000 g/bhp-hr
Phosphorus 0.0038 0.0000652000 g/bhp-hr
Chromium 0.0005 0.0000082000 g/bhp~hr
Manganese 0.0010 0,0000175000 g/bhp-hr
Nickel 0.0004 0.0000061000 g/bhp-hx
Cobalt 0.0001 0.0000016000 g/bhp-hr
Arsenic 0.0000 0.0000006000 g/bhp-hr
Selenium 0.0000 0.0000003000 g/bhp-hr
Cadmium 0.0000 0.0000002000 g/bhp~-hr
exrcury 0.0002 0.0000027000 g/bhp-hr
Lead 0.0002 0.0000034000 g/bhp-hr
Total HAPs: 2,4236

Criteria Pollutants
P 1.6880 0.0289720000 g/bhp-hr
co 122.8323 2.1082842000 g/bhp-hr
NMHC 11,2957 0.1938780000 g/bhp-hr
NMEHC 0.5371 0.0092184000 g/bhp~hr
NOx 72,9532 1,2521629000 g/bhp-hr
05/18/2013 15:09:13 GRI-HAPCwsic 3.01

EF Set

EPA
GRI
GRI
GRI
GRI
GRI
EPA
GRI
GRI
EPA
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRT
GRI
GRI
GRI
GRI
GRT
GRI
GRI
GRI
GRI
GRI
GRI
GRI

EPA
GRI
GRI
EPA
GRI

Field
Field
Field
Field
Field

Field
Field

Field
Field
Field
Field
Flelq
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field

Fleld
Field

Field
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502 0.0598 0.0010272000 g/bhp-hr GRI Field
Other Pollutants

Methane 57,5155 0.9871923000 g/bhp-hr GRI Field
Acetylene 0.4175 0.0071654000 g/bhp~hr GRI Field
Ethylene 0.8130 0.0139545000 g/bhp-hr GRI Field
Ethane 8.7441 0.1500837000 g/bhp-hx GRI Field
Propane 0.9322 0.0160000000 g/bhp~hr GRI Field
Isobutane 0.2797 0.0048000000 g/bhp-hr GRI Field
Butane 0.3030 0.0052000000 g/bhp-hr GRI Field
Cyclopentane 0.0962 0.0016511000 g/bhp-hr GRI Field
Butyrald/Isobutyraldehyde 0.0781 0.0013400000 g/bhp-hr GRI Field
n-Pentane 4,7279 0.0811500000 g/bhp-hr GRI Field
Cyclohexane 0.3568 0.0061240000 g/bhp~hx GRI Field
Methylcyclohexane 0.5145 0.0088312000 g/bhp-hr GRI Fleld
n-Cctane 0.1858 0.0031889000 g/bhp-hr GRI Field
1,3,5-Trimethylbenzene 0.1748 0.0030000000 g/bhp-hr GRI Field
n-Nonane 0.0310 0.0005326000 g/bhp-hr GRI Field
Cco2 28,132.6073 482.8660778000 g/bhp~hr EPA

Vanadium 0.0000 0.0000007000 g/bhp-hr GRI Fleld
Ccopper 0,0012 0.0000205000 g/bhp-hr GRI Field
Holybdenum 0.0012 0.0000203000 g/bhp-hxr GRI Field
Bazium 0.0013 0.0000229000 g/bhp-hr GRI Field

05/18/2013 15:09:14 GRI-HAPCalc 3.01 Page 14 of 23
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2 ‘Shown with
Optional Equipment

FEATURES

m FULL RANGE OF ATTACHMENTS
« Wide range of bolt-on system expansion
attachments, factory designed and tested

m UNMATCHED PRODUCT SUPPORT
OFFERED THROUGH WORLDWIDE
CATERPILLAR DEALER NETWORK
+ More than 1,500 dealer outlets
» Caterpillar factory-trained dealer

technicians service every aspect of your -

petroleum engine ) ‘

99.7% of parts orders filled within 24

hours — worldwide

+ Caterpiltar parts and laber warranty

« Preventive maintenance agreements

available for “repair before failure”
options

+ Scheduled Qil Sampling {S+0«5}

program matches your oil sample
against Caterpillar set standards to
determine:

- internal engine component condition
- presence of unwanted fluids

- presence of combustion by-products

m SINGLE-SOURCE SUPPLIER

« Caterpillar:

- casts engine blocks, heads,
eylinder liners, and flywheel housings

- machines critical components
- assembles complete engine
Owrniership of these manufacturing
processes enables Caterpillar to produce
high quality, dependable product.

« Factory-designed systems built at
Caterpillar SO certified facilities

Gas
Petroleum
Engine

G3612

3195-3550 bhp
2383-2647 bkW.
900-1000 rpm

CATERPILLAR® ENGINE SPECIFICATIONS
V-12, 4-Stroke-Cycle

Bore—in{mm) ..........convvinns 11.8 (300)
Stroke — in (mmb ..........oonnet 11.8 (300)
Displacement —cuin (L}........ 15,528 (254.4)
Aspiration...... Turbocharged and Aftercooled
Capacity for Liquids — U.S. gal {L)

Jacket Water Circuit'............... 177 (668)

Aftercooler Circuit’. ........oociinte 17 {64)

Lube Oil System (refill) ........... 272 (1030)
Package Shipping Weight

Dry}—1Ibtkg)......ccoeuv 55,300 (25 084)
‘Engine anly

r G3612

« Low emissions

+ Broad operating speed range and
ability to burn a wide spectrum of
gaseous fuels

« Caterpillar Advanced Digital Engine
Management (ADEM Ili} control system
with detonation-sensitive timing control
for individual cylinders - '

* Robust diesel strength design provides.
prolonged life and lower owning and
cperating costs.

m TESTING

* Prototype. testing on every model;
~ proves computer design
- verifies system torsional stability
-~ functionality tests every model

« Every Caterpillar engine is dynamometer
tested under full load to ensure proper
engine performance.

= WEB SITE
« For additional information on all your
petroleum power requirements, visit
www.cat-cilandgas.com.

LEHWOB14-0Y



CATERPILLAR

(G3612 GAS PETROLEUM ENGINE

FACTORY INSTALLED STANDARD & OPTIONAL EQUIPMENT

SYSTEM STANDARD OPTIONAL
Air Inlet Air cleaner — standard-duty Heavy-duty air cleaner with precleaners
Inlet air adapter Heavy-duty air cleaner with rain protection
Charging System Charging alternators

Control Systern

Caterpillar ADEM i1l control systam
provides elestronic governing integrated
with air/fuel ratio control and individual
cylinder ignition timing control

Custam control system software is available
for non-standard ratings. Software is field
programmable using flash memory,

Cooling System

Jacket water pump

Jacket water tharmostats and housing
Aftercooler pump

Aftercocler water thermostats and housing
Single-stage aftercooler

Expansion tank
Flexible connections
Jacket water heater

Flexible ballows adapters

Exhaust Systemn  Dry wrapped exbaust manifoids
Vertical outlet adapter Exhaust expandér
Weld flangeas
Flywhael/ SAE No. 00 flywheel
Flywhee!l Housing SAE No. 00 fiywheel housing
SAE standard rotation
Fuel System Gas admission valves with electranically Fusl fitter
controlled fuel supply pressure Gas pressure regulator
Flexible connection
Low energy fuel system
Corrosive gas fuel system
Ignition System ADEM ili control system senses individual CSA certification
cylinder detonation and controls
individual cylinder timing
{nstrumentation LCD display panel monitors engine Remote data monitoring and speed control
parameters and displays diagnostic codes Compatibie with Cat Electronic Technician (ET)
and Data View
Customer Communication Module (CCM)
Display panel deletion is optional
Lube System Crankcase breathers (top mounted} Air or electric motor-driven prelube

Qil cooler
Oil filter
Cif pan drain valve

Duptex oil fitter
LH or RH service
Lube oil makeup system

Mounting Systemn

Engine mounting feet {six total}

Mounting plates {set of six)

Front stub shafts

Power Take-Offs
Protection Electronic shutoff system with purge cycle
Crankcase explosion relief valves
Gas shutoff valve
Starting Systam Air starting system Aur pressure reducing valve
Natural gas starting system
General Paint, Caterpillar yeliow Engine barring device

Vibration dampers

Damper guard

LEHWO814.01



CATERPILLAR

G3612 GAS PETROLEUM ENGINE

*at 100% load and speed

TECHNICAL DATA
G3612 Gas Petroleum Engine — 900-1000 rpm
DM5312-00 DM5310-00
Engine Power
@ 100% Losd bhp (bkW} 3195 {2383} 3550 (2647)
@ 75% Load bhp {bkW) 2397 {1787) 2662 (1985}
Engins Spesd rpm 800 1000
SCAC Tamperature °F {°C) 130 {54) 130 ({54)
Compression Ratio 9.0:1 9.0:1
Emissions*
NO, g/bhp-hr 0.70 0.70
co g/bhp-hr 2.50 2.50
Total Hydrocarbons g/bhp-hr 5.85 6.15
Fus! Consumption
@ 100% Load Bru/bhp-hr (MJ/bkW-hr} 6,570 (9.30) 6,760 {9,57)
@ 75% Load Btu/bhp-hr (MJ/bkW-hr) 6,805 (9.63) 7.050 (9.98)
Heat Balance
Heat Rejection to Jacket Water
@ 100% Load Btu/mn {bkW) 32,168 {566) 36,195 {836)
@ 75% Load Btu/mn (bkW) 28,721 (505) 31,271 (550}
Heat Rejection to Aftercooler
@ 100% Load Btu/mn {(bkW) 21,222 (373} 26,609 (466)
@ 75% Load Btuw/mn (bkW} 9,333 (164) 14,525 {255)
Heat Rejection to Exhaust
@ 100% Load Btu/mn {bkW)} 134,721 (2369) 154,673 (2720)
@ 75% Load Btu/mn (bkW) 107,091 (1883) 123,759 (2176}
Exhaust System:
Exhaust Gas Flow Rate
@ 100% Load cfm {m¥Ymin) 20,624 (584) 23,461 {664}
@ 75% Load cfm {m?/miny 16,100 (456} 18,554 (525)
Exhaust Stack Temperature
@ 106% Load °F (°C) 846 (452) BS5B {459}
@ 75% Load °F {*C) 867 {464) 878 {470}
intake System
Air inlet Flow Rate
@ 100% Load cfm {m?fmin) 2,527 (241} 8,588 (272}
@ 75% Load ¢ftn {m¥rmin} §,542 (185} 7.477 212}
Gas Prassurs psi tkPa} 43 {285) 43 [298)

LEHWO0B14-01



CATERPILLAR G3612 GAS PETROLEUM ENGINE

GAS PETROLEUM ENGINE

186.42 93.68
(4735.1) {2378.5) {

126.77
(3219.9}
DHVIENSIONS Note: General configuration not to be used
Length in (mm 186.42 (4735.1) ;or m_sta!l?tmz. Se:e general dimension
rawings )

Width in{mm) | 93.68 (2379.5) gs for detail
Height in {mm) 126.77 {3218.9)
Shipping Weight Ib {kg) 55,300 (25 084)

RATING DEFINITIONS AND CONDITIONS

Engine performance is obtained in accordance Conditions: Power for gas engines is based on
with SAE J1995, IS03046/1, BS5514/1, and fuel having an LHY of 805 Btu/cu ft $33.74 kJA)
DiN6271/1 standards, at 29.91 in. Hg (101 kPa) and 59° F {15° C}. Fuel
rate is based on a cubic meter at 29.61 in. Mg

Transient response data is acquired from an , N . .

engine/generator cormbination at normal LTGO!;Pa} age :01{ Fns.8 C".A" flow is

operating temperature and in accordance with i;ewsg = g‘: éc g o a'z 29'61_ iy Hg (100 kPa)

{SO3046/1 standard ambient conditions. Also in 214 77" F (25" C1. Exhaust flow is based on a

accordance with SAE J1995, BS5514/1, and cubic foot at 28.61 in. Hg (100 kPa) and stack
temperature.

DIN6271/1 standard reference conditions.

TMi Referance No.: DME312.-00, OMS310-00

Materials and specifications are subjest to change withaut notice.

LEHWOB14-01 (9-01) Printed 1n U.S A, €200 Caterpifiar
i All rights reserved.

The intgrnationsl System of Units SI! is used in this publicatron,



®
G3612 GAS ENGINE TECHNICAL DATA BATE HPI I_I_ AR
Industrial/Petroleum 07/01
ENGINE SPEED (rpm): 10 FUEL TYPE: Nat Gas
COMPRESSION RATIO: 9:1 MIN. FUEL PRESSURE {PSIG): 43
AFTERCOOLER WATER (°F) 129 MIN, RATED METHANE NUMBER: €6
JACKET WATER OUTLET (°F) 190 RATED ALTITUDE @ 77°F (ft): 5000
IGNITION SYSTEM: DST FUEL LHV (BTU/SCFY). 805
EXHAUST MANIFOLD: DRY
I RATING NOTES LOAD 100% 75% 50%
ENGINE POWER [4Y73) bhp 3550 2662 1775
ENGINE EFFICIENCY (150 30481) 1) % 86 37.0 34.9
ENGINE EFFICIENCY (NOMINAL) (1) %o 78 36.1 33.3
, ENGINE DATA ,
FUEL CONSUMPTION {150 048s)| n BTU/bhp-hr 6601 GB84 7488
FUEL CONSUMPTION . (NOMINAL) (1) BTUmhp-hr 8761 7051 7650
AIR FLOW (@ 77°F, 13.9 psia) ft3/min 9,623 7384 5051
AIR MASS FLOW Inhr 40,345 . 30,958 21,178
COMPRESSOR OUTLET PRESSURE psi (abs) 36.4 20.4 204
COMPRESSOR OUTLET TEMPERATURE °F 300 245 154
INLET MANIFOLD PRESSURE psi (abs)y 35.1 273 18.7
INLET MANIFOLD TEMPERATURE ‘F 147 144 140
LAMBDA 207 2.03 1.92
TIMING °BTDC 18.3 17.6 16.2
EXHAUST STACK TEMPERATURE ‘F 858 896 046
EXHALET GAS FLOW (@ stack ternp, 14.5 psia) ft3/min 24273 18,160 13,582
iEKHAUST GAS MASS FLOW _ib/hr 41575 31.801 21.820
EMISSIONS _
NOx {as NO) o gibhp-hr 0.7 0.7 - 0.7
os} : @ g/bhp-hr 2.5 2.5 2.5
THC (mplecutar weight of 15.84) ) g/bhp-hr 6.15 6.31 6.5
NMHC (molecular weight of 15.84) [} g/ahp-he 0.93 0.95 0.98
EXHAUST OXYGEN % 12.5 1.8 10.7
ENERGY BALANCE DATA —
FUEL INPUT ENERGY (LHV) (NORMINAL) ) BTU/min 380,965 312,844 27268312
R ENERCY (NOMINAL) =@ BTUMmn 150,544 112,908 75272
HEAT REJ. TO JACKET WATER [NOMINAL) 14y BTU/min 36431 31,167 | 28,380
HEAT REJ. T0O ATMOSPHERE {NOMINALY 15 BTU/min 13,989 13,138 12,487
HEAT REJ. TOLUBE OIL (NCMINAL) ) BTU/min 17,998 17,206 | 18,973
HEAT REJ. TO EXH. (LHV to 77°F) (NOMINALY ) BTU/min 154,449 124,158 90,236
MEAT REJ. TO EXH. {LRV to 350°F) (NCMINAL} 14 BTU/min 83314 7170 57,985
HEAT REJ. TO AFTERCOOLER {NOMINALY, I BTlsmin 26.544 14,324 1.850

Ci i1] A FiN!

ENGINE RATING DBTAINED AND PRESENTED IN ACCORDANGE MTw IS0 30461 (STD. REF. CONDITIONS OF 25°C. 100 #P&).
NO OVERLCAD PERMITTED AT RATING SHOWN. CONSULY ALTITUDE CURVES FOR APPLICATIONS ABOVE MAXIMUM

RATED ALTITUDE ANDICR TEMPERATURE.
NOTES

1, FUEL CONSUMPTION YOLERANCE. 1S0 3046/1 1S 0, + 5% OF FULL LOAD DATA. NCMINAL IS = 2.5 % OF FULL LDAD DATA,
2; ENGINE POWER AND WORK ENERGY INCLUDE 2 ENGINE DRIVEN WATER PUMPS.

3 EMISSION DATA SHOWN ARE DRY ANC NOT TO EXCEED VALUES.

4] HEAYT REJECTION TO JACKET AND EXHAUST TOLERANCE 1S £ 10% OF FULL LOAD DATA. theat rate basad oo treated water)
5 HEAT REECTION TS ATMOSPHERE TOLERANCE 18 2 50% OF FULL LOAD DATA, (heai rate based on ireated waier)

6: MEAT REJECTION TO LUIBE OK TOLERANCE (S £ 20% OF FULL LCGAD DATA, haat rate bases on ireaied waler)

7 HEAT REJESTION TO ARTERCOOLER TOLERANCE 1S = 5% OF FULL LOAD DATA. {heat rate Dased on reated.watery

8; TCTAL AFTERCOCLER HEAT = AFTERCOOLER HEAT x ACHRF (hea! rate based on realed waler)

DM5210-01




G3612 GAS ENGINE TECHNICAL DATA cA'I'E RP".I-A BO

FUEL USAGE GUIDE
DERATE FAGCTOR vs CATERPLLAR METHANE NUMBER
Methane Number] 30 35 40 45 50 1] £0 [ T0>=100
Rating Factor} 000 | 000 [ ODD ;076 | 082 | 087 1083 | 098 1.00
Minimum Mathane Number for Full Rating =  66.3
Fue! System Limit (minimum Wobbe lruin-j = 1128 BTUISCF

TOTAL DERATION FACTORS - ALTITUDE & COOLING I

136 [093 | (.89 | 0.85 | 087 | 0.78 | 0.74 | 0.71 | 068 | 0.65 | 08y | 0.56 | 0.56 | 6.53

120 [068 [ 054 | 050 | 086 | 082 | 0.79 | G795 | 0.72 | 0.68 | 0.65 | 0.62 | 0.50 | 0.56

AR t10 [100 | 100 | 095 | 081 | 087 | 063 |0BO [ 076 | 0.73 | 069 | 0.64 | 0.63 | 0.60
TO 100 [ 1.0 | 1.00 | 100 | 007 | 083 | 089 | 085 | 0Bt | 0.77 | 6./3 | 0,70 | 0.67 | 0.65
TURBG 8¢ | 100 | 100 | 1.00 | 1.00 | 008 | 084 | 090 | 0.66 | 0.82 | 0.6 | O.74 | 0.71 | D67
8¢ [t00 |1.00 | 1.00 | 1.00 | 100 | 0.99 | 095 | 051 | 0.87 | 083 | 0.79 | 0.75 | 0.72

(Fy 70 [100 [ 100 | 300 | 1.00 | 1.00 | 1.00 | 097 | 0.4 | 0.80 | 085 | DA3 | 080 | €.78
60 [ 100 | 1.00 | 180 | 1.00 | 100 | 100 | 066 | 095 | 082 | 088 | 0.85 | 0.61 | 0.78 |

50 (100 | 100 | 1.00 | 100 | 100 | 1.00 1.oo 097 [ 054 | 080 | 086 | 083 | 0.79

O 1000 2000 3060 4000 5000 7000 8000 5000 10000 11000 12000

_ALTITUDE lFEET ABOVE SEA LEVEL)
AFTERCOOLER MEAT REJECTION FACTORS i

130 (142 [ 748 [ 156 [ 163 | +.70 [ 127 [ 197 [4.97 [ 4.97 [ 147 | 177 [ 197 | 137

120 [ 134 | 140 | 147 | 154 | 161 | 168 | 168 | 168 | 1.68 | 168 | 1.68 | 1.68 | 1.68

AIR 110 [ 125 | 132 [ 138 | 145 | 152 | 1.59 | 156 | 158 | 189 | 1.0 | 150 | 1.58 | 1.59
TO 100 [1.97 | 123 | 1.30 | 36 | 143 | 150 | 1.50 | 1.50 | 1.50 | 1.50 | 150 | 150 | 1.50
TURBO 20 108 | 1.14 | 1.2 127 | 134 | 1.44 1.41 1.41 141 | 14% 141 1.41 1.49
80 [ 100 [1.06 | 1.12 | 418 | 1.25 | 131 | 139 | 431 | 431 [ 131 | 131 | 1.31_| 121

¢F) 70 [1.00 {100 | 103 | 109 | 318 | 122 | 422 | t22 | 122 | 132 | 122 | 122 | 122
&0 .00 | 100 | 100 | 100 | 167 | 1143 | 113 [1.93 | 1.3 | 143 143 | 113 1.13

50 [ 100 | 100 | 1.00 | 3.00 | 1.00 | 104 | 1.06 | 1.04 | 104 | 104 | 1.04 | 1.04 | 1.04

0 4000 2000 3000 4000 5000 6000 7000 BOGO 9000 10600 11600 42000
ALTITUDE (FEET ABOVE SEA LEVEL)

MINIMUM SPEED CAPABILITY AT MAX SITE TORQUE (RPM) |

t30 [ 760 | 780 | 800 | 850 | 850 | 850 | 650 | BSO | 850 | 850 | B850 | 850 | 840

120 [ 760 | 77G | 790 | 850 | B5D | B%0 |- 650 | B50 | 850 | 850 | 850 | 856 | 850

AR 110 [ 756 | 770 | 780 | #0G | B50 | @50 | 650 | 850 | 850 | BSD | 850 | 850 | 850
TO 100 [ 750 | 760 | 770 | 780 | 650 | 850 | BGD | 850 | €50 | 850 | 850 | 850 | 650
TURBO 90 [ 750 | 750 | 770 | 780 | 8OO | 850 | 850 | 850 | B50 | 850 | 850 | 450 | 850
6o | 750 | 750 | 760 | 770 | 790 | 850 | 850 | 850 | 850 | B50 | 840 | 650 | .B50

¢F} 76 | 750 | 750 [ 750 | 770 | 78C | 80O | BS0 | 850 | B50 | B50 | BSO | 850 | 850
60 | 750 | 750 | 750 | 7a0 | 770 | 750.| 650 | 850 | 850 | 850 | 650 | 650 | 850

s0 [ 750 | 750 | 750 | 750 | 770 | 760. | 800 | 850 | 650 | 850 | B50 | 850 | 8850

U 10080 2000 3000 4000 5000 6000 7000 8000 9000 10000 14000 12000

ALTITUDE (FEET ABOVE SEA LEVEL)

ALLOWABLE INERTS N THE FUEL;
Tne maumam smounl of Fae g1ans i the tuel & lintisd W 5%.

FUEL SYSTEM (MIT:
Fusis wify 2 Wote mdix K than the kit, frquire & cusiom fuat systam and engm coniro! systerm Mapging from the factory. The Wobhe Rdex 3 determined
using the G Mat Number C. fior: prog

1t n .
“his tadie shows fze Jerate fatler required for & Jven Fue? Note el derason otturs 38 fhe mathane sumber décresses. Methans numter in & 5eale 1o messure
delanakon charmienalics of vinous fuis. The. matnane number of 3 fual o delanmaed by uing the Caterpdiar Methane Number Caiduiation pograny.

’
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TABLE 1.4-2. EMISSION FACTORS FOR CRITERIA POLLUTANTS AND GREENHOUSE GASES

FROM NATURAL GAS COMBUSTION®

Emission Factor
Pollutant (Ib/10° scf) Emission Factor Rating
co,’ 120,000 A
Lead 0.0005 D
N,O (Uncontrolled) 2.2 E
N,O (Controlled-low-NOy, burmer) 0.64 E
PM (Total)* 7.6 D
PM (Condensable)* 5.7 D
PM (Filterable)* 1.9 B
SO,¢ 0.6 A
TOC 11 B
Methane 2.3 B
VOC 5.5 C

2 Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data
are for all natural gas combustion sources. To convert from 1b/10 ¢ scf to kg/10° m®, multiply by 16. To
convert from Ib/10° scf to 1b/MMBtu, divide by 1,020. The emission factors in this table may be
converted to other natural gas heating values by multiplying the given emission factor by the ratio of the
specified heating value to this average heating value. TOC = Total Organic Compounds.

VOC = Volatile Organic Compounds.

Based on approximately 100% conversion of fuel carbon to CO,. CO,[Ib/ 10° scf] = (3.67) (CON)
(C)(D), where CON = fractional conversion of fuel carbon to CO ,, C = carbon content of fuel by weight
(0.76), and D = density of fuel, 4.2x10* 1b/10° scf.

All PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter.
Therefore, the PM emission factors presented here may be used to estimate PM o, PM, 5 or PM,
emissions. Total PM is the sum of the filterable PM and condensible PM. Condensible PM is the
particulate matter collected using EPA Method 202 (or equivalent). Filterable PM is the particulate
matter collected on, or prior to, the filter of an EPA Method 5 (or equivalent) sampling train.

Based on 100% conversion of fuel sulfur to SO ,.

Assumes sulfur content is natural gas of 2,000 grains/10° scf. The SO, emission factor in this table can
be converted to other natural gas sulfur contents by multiplying the SO , emission factor by the ratio of
the site-specific sulfur content (grains/10° scf) to 2,000 grains/10° scf.

1.4-6 EMISSION FACTORS 7/98




Criteria Pollutants

voc 0.1814 0.0053921569 1b/mmbtu EPA
PM 0.2506 0.0074509804 1b/mmbtu EPA
P, Condensible 0.18860 0.0055882353 1b/mmbtu EPA
PM, Filterable 0.0627 0,0018627451 1b/mmbtu EPA
co 1.0887 0.0323636360 1b/mmbtu GRI Field
NMHC 0.2869 0.0085294118 1b/mmbtu EPA
NOx 3.2635 0.0970167730 1b/mmbtu GRI Field
so02 0.0198 0.0005880000 1b/mmbtu EPA
Other Pollutants

Dichlorobenzene 0.0000 0.0000011765 1b/mmbtu EPA
Methane 0.3539 0.0105212610 1b/mmbtu GRI Field
Acetylene 0.4709 0.0140000000 1b/mmbtu GRI Field
Ethylene 0.0319 0.0009476310 1b/mmbtu GRI Field
Ethane 0,0885 0.0026312210 1b/mmbtu GRI Field
Propylene 0.0789 0.0023454550 lb/mmbtu GRI Field
Propane 0.0359 0.0010686290 1b/mmbtu GRI Field
Iscobutane 0.0492 0.0014640770 1b/mmbtu GRI Field
Butane 0.0463 0.0013766520 1b/mmbtu GRI Field
Cyclopentane 0.0380 0.0011304940 1b/mmbtu GRI Field
Pentane D.11l66 0.0034671850 lb/mmbtu GRI Field
n-Pentane 0.0474 0.0014221310 lb/mmbtu GRI Field
Cyclohexane 0.0309 0.0009183830 lb/mmbtu GRI Field
Hethyleyclohexane 0,0740 0.0022011420 1b/mmbtu GRI Field
n-Octane 0.0960 0.00268538830 1lb/mmbtu GRI Field
1,2,3-Trimethylbenzene 0.1151 0.0034224540 lb/mmbtu GRI Field
1,2,4-Trimethylbenzene 0.1151 0,0034224540 lb/mmbtu GRI Field
1, 3,5~Trimethylbenzene 0.1151 0.0034224540 1b/mmbtu GRI Field
n-Nonane 0.1231 0.0036604170 lb/mmbtu GRI Field
co2 3,957.4598 117.6470588235 1b/mmbtu EPA

Unit Number: 51A

Hours of Operation: 8,760 Yearly

Heat Input: 5.22 MMBtu/hr

Fuel Type: NATURAL GAS

Device Type: BEATER

Emission Factor Set: FIELD > EPA > LITERATURE

Additional EF Set: -NONE-

Calculated Emissions
Chemical Name Emigsions Emission Factor EF Set

(ton/yr)
HAPs
3-Methylchoclanthrene 0.0000 0.0000000018 lb/mmbtu EPA
7,12-Dimethylbenz (a)anthr 0.0000 0,0000000157 1b/mmbtu EPA
Formaldehyde 0.0193 0.0008440090 1b/mmbtu GRI Field
Methanol 0.0220 0.0009636360 1lb/mmbtu GRI Field
Acetaldehyde 0.0169 0.0007375920 1b/mmbtu GR1 Field
05/16/2013 15:00:14 GRI-HAPCalc 3.01 Page 16 of 23



1,3~-Butadiene

Benzene

Toluene

Ethylbenzene
Kylenes (m, p, o)
2,2,4~Trimethylpentane
n-Hexane

Phenol

Styrene

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Biphenyl

Acenaphthene

Fluorene

Anthracene
Phenanthrene
Fluoranthene

Pyrene

Benz (a) anthracene
Chrysene
Benzo{a)pyrene
Benzo(b) fluoranthene
Benzo(k) fluoranthene
Benzo(g,h,i}perylene
Indeno (1,2, 3-c,d)pyrene
pibenz (a, h)anthracene

Lead

Total HAPS:

Criteria Pollutants

voC

PM

PN, Condensible
PM, Filterable
co

NMHC

NOx

s02

Other Pollutants

05/18/2013

Dichlorobenzene
Methane
Acetylene
Ethylene

Ethane
Propylene
Propane
Isobutane
Butane

Cyclopentane

15:09:14

0.0078
0.0171
0.0232
0.0483
0.0302
0.0650
0.0322
0.0000
0.0475
0.0000
0.0000
0.0000
¢.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0,0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.3296

0,1233
0,1704
0.1278
0.0426
0.7399
0.1950
2,2182
0.0134

0.0000
0.2406
0.3201
0.0217
0.0602
0.0536
0.0244
0.0335
0.0315
0.0258

0.0003423350
0.0007480470C
0.0010163310
0.002112B220
0.0013205140
0.0026417580
0.0014070660
0,.0000001070
0.0020788960
0.0000005100
0.0000001470
0.0000000670
0.,0000004730
0.0000000300
0.0000000800
0.0000000870
0.0000000600
0.0000000900
0.0000000830
0.0000000870
0.0000001170
0.0000000700
0.0000001500
0.0000007600
0.0000002600
0.0000001200
0.0000001030
0.0000004902

0.0053921569
0.0074509804
0.0055882353
0.0018627451
0.0323636360
0.0085294118
0.0570167730
0.0005880000

0.0000011765
0.0105212610
0.0140000000
0.0009476310
0.0026312210
0.0023454550
0.0010686280
0.0014640770
0.0013766990
0,0011304940

GRI-HAPCalc 3.01

1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mubtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mnbtu
1b/mmbtu
1b/mmbtu
1b/mrbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mribtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu

1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu

1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mmbtu

GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRI
GRY
GRI
GRI
GRI
GRI
EPR

EPA
EPA
EPA
EPA
GRI
EPA
GRI
EPA

EPA
GRI
GRI
GRI
GRY
GRI
GRI
GRI
GRI
GRI

Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field

Field

Field

Field
Field
Field
Field
Field
Field
Field
Field
Field
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1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mabtu
1b/mmbtu
1b/mmbtu
1b/mmbtu
1b/mrbtu
1b/mmbtu
1b/mmbtu

GRT
GRI
GRT
GRI
GRI
GRI
GRI
GRI
GRI
EPA

Field
Field
Field
Field
Field
Field
Field
Field
Field

Pentane 0.0793 0.0034671850
n-Pentane 0.0325 0.0014221310
Cyclohexane 0.0210 0.0009183830
Methylcyclohexane 0,0503 0.0022011420
n-Octane 0.0653 0.0028538830
1,2,3-Trimethylbenzene 0.0782 0.0034224540
1,2,4~Trimethylbenzene 0.0782 0.0034224540
1,3,5-Trimethylbenzene 0.0782 0,0034224540
n-Nonane 0.0837 0.0036804170
coz2 2,689.8353 117.6470588235

=== o e % 5 =

05/18/2013 15:09:16 GRI-HAPCelc 3.01
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Varian Star Chromatography Workstation

El Paso Field Services
Natural Gas Analysis Report

Run File CASTAR\DATACHACO CRYQ INLET 12-11-03\CHACO CRYO INLET RUN

Method CAStanEt Paso2.mth

Operator JL Analysis Date  12/12/2003
Temp.59 F

Press,844

Samplsd on 12-11-2003 by Bob |. Heath @13:31

Component Mols % GPM
co2 1.42 0.60
N2 0.38 0.00
C1 85 .83 0.00
c2 7.04 1l.88
c3 3.00 0.83
ice 0.54 0.18
NC4 0.82 0.26
ICH 0.32 0.12
NCs 0.25 6.09
Cé+ 0.41 0.18
REE 100.00 3.52
T s .
RKw.utive Density from Composition 0.676
Unnormalized Mole % _ 100.03
BTUs @ 14.73 Saturated 1,140.89
BTUs @ 14.73 Dry 1,160.81 Corrected for (1/Z)
Compressibility (Z) 0.9970
12/12/2003

’GAS S‘\Mp\t Cnmau {2=-i\~ 073
85‘ F 1S P"lj



El Paso Field Services - Chaco Natural Gas Processing Plant

Dehydrator Inlet Gas Analysis C6+ Breakdown

Component Mole%
Carbon Dicxide 142
Nitrogen 0.38
Methane 8583
Ethane 704
Propane 300
isobutane 0.54
n-Butane 0.82
lsopentane 032
n-Pentane 0.25
Other Hexanes 0.2618
n-Hexane 0.0606
Heptane 0.0282
2,24-Trimethyipentane 00109
Octanes+ 00197
Benzene 00136
Toluene 00117
Ethylbenzene C.0006
Xylenes 0.0030
Total 100

The analysis of the dehydrator gas gives the following Cé+ concentration:

Component Total Mole%
Cé6+ ’ 0.41

The C6+ compoenents were broken down by using GLYCalc default composition for the production industry by
rnultiplying the GLYCalc fraction of each component by the total C6+ fraction.

Production Conversion  Species Calculations

Compound Factors* {Mole9)**
Cther Hexanes 06385 0.2618
n-Hexane 0.1479 0.0606
Heptane 0.0687 0.0282
2.24-Trimethylpentane 00267 0.0109
Cctanes+ 00480 c0197
Benzene 4.0331 60136
Toluenea 00285 o117
Ethylbenzene 00034 000066
Xylenes 00072 0.0030
Total 84100

* From GRI-GLYC sl Tabie 7-4.
** Mele% = Conversion Factor * Total Mole%



Lumped C6+ Natural Gas Analysis

When an extended gas analysis is not available, the C6+composition must be estimated. The following
table lists suggested breakdowns of the C6+ group of compounds for production, transmission (pipeline),
and storage field glycol dehydrators. These compositions are based on sampling data from more than 80
gas streams. Keep in mind that these estimates are averages and actual values can vary significantly.

Estimates of C6+ Component Spilit for Natural Gas Analysis

Industry Segment
Compound Production; Transmission| Storage
Other Hexanes 06385 . 08440 0.5319
nHexane 0.1479 0.1883 0.1913
Heptane _ 0.0687 0.0816 0.1002
22.4- Trimethypentane 0.0267 0.0111 0.0103
QOctanes + 0.0480 0.05804 0.1241
Benzene 00331 ¢ 0.0121 0.0205
Tokiene 0.0285 |  0.0081 0.0159
Ethvdbenzene 0.0014 0.0005 0.0011
Xyenes (m,p,0) 0.0072 0.0040 0.0046

To convert a C6+ analysis for use in GRI-GLYCalc, multiply the total C6+ concentration by the fraction of
each component from the appropriate industry segment. For example, to estimate the benzene
concentration of a gas sampie from a production dehydrator when the laboratory reports a C6+
concentration of 1 mol%, mulfiply1 mol% by 0.0331 to get 0.0331 mol% (331 ppmv).
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GRI-GLYCalc VERSION 4.0 - SUMMARY OF INPUT VALUES

Case Name: Chac¢o Natural Gas Processing Plant
File Name: C:\Program Files\GRI-GLYCalc4\Chacodehy.ddf

Date: December 18, 2003

DESCRIPTION:

. S e 08 W 4w o mh m n Aa Wy S e A e e A o e MR e R e mm S e M Wk e T A AL PR B G wn YL e e TR b e S e A% o b

Description: Inlet glycel dehydrator with condenser,
flash tank, recycle and recompression

Annual Hours of Operation: 8760.0 hours/yr
WET GAS:
Temperature: 85.00 deg. F
Pressure: 815.00 psig
Wet Gas Water Content: Saturated
Component Conc,
{vol %)
Carbon Dioxide 1.4200
Nitrogen 0.3800
Methane 85.8300
Ethane 7.0400
Propane 3.0000
Isobutane 0.5400
n-Butane 0.8200
Isopentane 0.3200
n-Pentane 0.2500
n-Hexane 0.0606
Other Hexanes 0.2618
Heptanes 0.0282
2,2,4-Trimethylpentane 0.0109
Benzene 0.0136
Toluene 0.0117
Ethylbenzene 0.0006
Xylenes 0.0030
C8+ Heavies 0.0197
DRY GAS:
Flow Rate: 700.0 YMSCF/day
wWater Content: 7.0 lbs. H20/MMSCF
LEAN GLYCOL:
Glycel Type: TEG
Water Conternt: 1.5 wt$% H20
Recirculation Ratio: 3.0 gal/lk H20

i e e i e it B e e kL T



Page: 2
Glycol Pump Type: Electric/Pneumatic

FLASH TANK:

v A e T h S B wm R e SR g T M P oY NP S e S e o e e e A wm W e e G W W e S e T G o e S e e e Ty S e Ml S T m 4 o M lea e e

Flash Control: Recycle/recompression
Temperature: 120.0 deg. F
Pressure: 15.0 psig

REGENERATOR OVERHEADS CONTROL DEVICE:

- = oy vy _r " h o — - e m v W % W T e S G e am S M A R ey e M B e S i e Sy We T G T VW MM S S S Se v me A e e

Control Device: Condenser
Temperature: 80.0 deg. F
Pressure: 13.0 psia
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GRI-GLYCalc VERSION 4.0 - AGGREGATE CALCULATIONS REPORT
Case Name: Chaco Natural Gas Processing Plant
File Name: C:\Program Files\GRI-GLY¥Calc4\Chacodehy.ddf
Date: December 18, 2003

DESCRIPTION:

Description: Inlet glycol dehydrator with condenser,
flash tank, recycle and recompression

Annual Hours of Operation: 8760.0 hours/yr

EMISSIONS REPQRTS:

e Y e W T G W ke WP e W M B8 ke o ok S e N e G e S W iy T e AP A T e WA v el o S e S B e WD W B R A R VR P G T A TR ke A e o .
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Component lbs/h lbs/day tons/yr
Methane 1.7540 42.097 7.6827
Ethane 2.7112 65.068 11.8750
Propane 5.01%9 120.478% 21.9874
Isobutane 1.8368 44,084 8.0454
n-Butane 3.7756 $0.614 16.5370
Isopentane 1.0205 24.491 4.4696
n-Pentane 1.3057 31.337 5.7189
n-Hexane 0.2927 7.025 1.2821
Other Hexanes 1.2318 29.559 5.3945
Heptanes 0.1240 2.975 0.5430
2,2,4-Trimethylpentane 0.0185 0.468 0.0855
Benzene 2.5400 60.960 11.1253
Toluene 1.1987 28.769 5.2504
Ethylbenzene 0.0284 0.681 0.1243
Xylenes 0.1462 3.508 0.6402
C8+ Heavies 0.0018 0.043 0.0079
Total Emissions 23.0066 552.158% i00.7690
Total Hydrocarbon Emissions 23.0066 552.159 100.7690
Total VOC Emissions 18.5414 444.994 81.2114
Total HAP issions 4.2255 1031.412 18.5077
Total BTEX Emissions 3.9133 93.918 17.1401
UNCONTROLLED REGENERATOR EMISSIONS
Component ibs/hr lbs/day LORS/yr
Methane 1.7701 42.482 7.7529
Ethane 2.8408 €8.182 12.4432
Propane §6.3852 153.244 27.9670¢
Iscbutane 2.9504 70.809 12.9226
n~Butane 7.3207 175.698 32.0e49
Isopentane 3.928: 94.275 17.2052
n-pPentane 4.5850 110.6490 20.0822
n-Hexane 3.02%7 72.521 13.2350
Cther Hexanes B.58GE 205.93%9 37.5838

Heptanes 3.9349 94.438 17.2349



2,2,4-Trimethylpentane

Benzene
Toluene

Ethylbenzene

Xylenes

C8+ Heavies

At A TP ™ e o N Tt v Ak Lm v A e o e o S o dm e A hh T e e W B e e A T TR ek MW TR D ek T R S MR m A SR MM TR TR e e v e

Total Hydrocarbon
Total VOC
Total HAP
Total BTEX

FLASH GAS EMISSIONS

Emissions

Emissions
Emissions
Emissions
Emissions

Page: 2

2.4184
212.0965
314.8340

24,5878
174.0611

70.2993
996.7889
5356.7889
976.5928

741.2328
725.5794

—E T b e e S ey e - e W e e o e e S T o e e B W W B g e S e e U T O i e TR S WA R WY Y S o s M o o g e e

Note: Flash Gas Emissions are zero with the
Recycle/recompression control option.

FLASH TANK OFF GAS

D T e e e e e A e Y e T e i M T TP ke P Al T e T m e o OR M e i A5 TD am S M E e M e e T Gy Ak S e oy S ey
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Methane
Ethane
Propane
Isobutane
n-Butane

Isopentane

n-Pentane
n-Hexane

Other Hexanes

Heptanes

2,2,4-Trimethylpentane

Benzene
Toluene

Ethylbenzene

Xylenes

C8+ Heavies

- o e e A AR T W e S e e e G e e W W YR G v S e e e e Y Ak AR WP R MR TR MR mA T R e RS A dn e ey e A M dm S A e

Total Hydrocarbon
Total VOC
Total HAP
Total RBTEX

EQUIPMENT REPORTS:

Emigsions

Emissions
Emissions
Emigsions
Emigsions

1708.79%
782.842
738.873
222.986

416.950

192.619
180.057
64.513
244.426
40.617

11.485
34.368
32,288
1.424
6.784

4694.415

4694 .415
2201.774
150.861
74.883

312.0383
142.8687
134.844¢6
40.6949
76.0835

35.1530
32.8604
11.7737
44.6077

7.4125

2.0%60
6.2722
5.8925
0.2598
1.2381

856.7307

856.7307
:01.8237
27.8322
13.6628

- - -y =y — o T e S S v e A% W M Mt e e M mm tm e G e e e e B W me e e W GP Mmoo e o o m = e =
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Condenser Qutlet Temperature:

80.00 deg.
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Condenser Pressure: 13.00 psia
Condenser Duty: 9.60e-001 MM BTU/hr
Hydrocarbon Recovery: 16.45 bbls/day
Produced Water: BC0.61 bbls/day
VOC Contrel Efficiency: 91.68 %
HAP Control Efficiency: 97.50 %
BTEX Control Efficiency: 97.64 %
Pisseolved Hydrocarbons in Water: 742.87 mg/L
Component Emitced Condensed
Water 0.05% 99.95%
Carbon Dioxide 93.53% 6.47%
Nitrogen 98.39% 1.61%
Methane 95.09% 0.91%
Ethane 95.43% 4.57%
Propane 78.62% 21.38%
Isobutane 62.26% 37.74%
n-Butane 51.57% 48.43%
Isopentane 25.98% 74.02%
n-Pentane 28.48% 71.52%
n-Hexane 9.69% 50.31%
Other Hexanes 14.35% 85.65%
Heptanes : 3.15% 96.85%
2.2,4~Trimethylpentane 3.53% 96.47%
Benzene 5.25% 94.75%
Toluene 1.67% 98.33%
Ethylbenzene 0.51% 99.45%%
Xylenes 0.37% 99.63%
C8+ Heavies 0.01% 99.99%

ARSCRBER

A A et B s s s T S e e v MR . e g e s o e s m MR e A v W e G A 0 G e A A am N e e T S v A e e S e e

NOTE: Because the Calculated Absorber Stages was below the minimum
allowed, GRI-GLYCale has set the number of Absorber Stages to 1,25
and has calculated a revised Dry Gas Dew Point.

Calculated Absorber Stages: 1.25
Calculated Dry Gas Dew Point: 3.32 1bs. H20/MMSCF
L]
Temperature: 85.0 deg. F
Pressure: 815.0 psig
Dry Gas Flow Rate: 700.0000 MMSCF/day
Glycol Losses with Dry Gas: 4.8210 1lb/hr
Wet Gas Water Content: Saturated
Calculared Wet Gas Water Content: 43.61 lbs. H20/¥YMSCF
Specified Lean Glycol Recirc. Ratio: 3.06 gaislb B20

Remainin Absorbed
Componens in Dry Gas in Glycocl
Water 7.60% 92.40%
Carbon Dioxide 99.80 0.10%
Nitrogen 99.99% 0.01%
Methane 59.39% 0.01%
Ethane 59.56% 0.02%
Propane 99.36% 0.04%
Isobutane 99.95% 0.05%
n-Butane 99.93% C.07%
Iscpentarne $9.93% 0.07%
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n-Pentane 99.91% 0.09%

n-Hexane 99.86% 0.14%

Other Hexanes 99.85% 0.11%
Heptanes 99.74% 0.26%
2,2,4-Trimethylpentane 99.85%% 0.11%
Benzene 93.89% 6.11%

Toluene 91.16% 8.84%

Ethylbenzene 88.41% 11.59%

Xylenes 83.63% 16.35%

C8+ Heavies 99.,35% 0.65%

FLASH TANK
Flash Control: Recycle/recompression
Flash Temperature: 120.0 deg. F
Flash Pressure: 15.0 psig
Left in Removed in
Component Glycol Flash Gas

Water 99.94% 0.06%

Carbon Dioxide 24.08% 75.92%

Nitrogen 2.30% 97.70%

Methane 2.42% 97.58%

Ethane 8.01% 91.99%

Propane 17.18% £82.82%

Isobutane 24.10% 75.90%

n-Butane 29.65% 7¢.35%

Isopentane 33.20% 66.80%

n-Pentane 38.24% 61.76%

‘n-Hexane 53.16% 46.84%

Other Hexanes 46.27% 53.73%

Heptanes 70.08% 29.92%

2,2,4-Trimethylpentane 54.27% 45.73%

Benzene 97.27% 2.73%

Toluene 98.31% 1.69%

Ethylbenzene 95.06% 0.94%

Xylenes 99.39% 0.61%

C8+ Heavies 96.83% 3.17%

REGENERATOR

o e e o R W T o TE - e e e T v e TR M W S S e e A e ek kb o b e W e e e T W U e T ke W A ML e MR T e el e e

No Stripping Gas used in regenerator.

Remaining Pistilied

Component in Giyeol Overhead
Water 27.731% 72.259%
Carbon Dioxide 0.00% 100.00%
Nitrogen 0.00% 100.00%
Metrhane 0.00% 100.00%
Ethane C.0G% 100.00%
Propan 0.00% 100.00%
Isobutane 0.00% 180.¢0¢
n-3utane G.00% 100.0¢8
Isopentane 1.51% 98.49%



n-Pentane

n-Hexane

Other Hexanes

Heptanes
2.2,4-Trimethylpentane
Benzene

Toluene
Ethylbenzene
Xylenes
C8+ Heavies

STREAM REPORTS:

WO VoS [

[l ol ool

.31%

.94y
.16%
LT1%
.T6%
.14%

.04%
.51%
.02%
.42%

99
97

97
94

91
85
86

88.

.06%
.84%
59.
.24%
.86%

Page: 5
69%

29%

.96%
-49%
.98%
87,

S58%
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WET GAS STREAM
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85.00 deg. F
B29.70 psia
2.92e+007 scth

Temperature:
Pressure:
Flow Rate:

Component

Conc.
{(vols)

Loading
(ib/hr)

T . e VP e e o A ML e U S W o e e B o A e e A M U e W e S i S ik o

Water

Carbon Dioxide
Nitrogen
Methane

Ethane

Propane
Isobutane
n-Butane
Isopentane
n-Pentane

n~Hexane

Other Hexanes

Heptanes
2,2,4~Trimethylpentane
Benzene

Toluene
Ethylbenzene
Xylenes
C8+ Heavies

9.1%e-002
1.42e+000
3.80e~-001
8.57e+001
7.03e+000

3.00e+000
5.3%-001
8.1%e-~001
3.20e-001
2.50e-001

6.05e-~002
2.62e-~001
2.82e-002
1.09e-002
1.36e-002

1.17e-002
5.9%e-004
3.00e-003
1.97e-002

1.27e+003
4.80e+004
8.18e+003
1.06e+006
1.83e+005

1.02e+005
2.41e+004
3.66e+004
1.77e+004
1.39e+004

4.01e+003
1.73e+004
2.17e+003
9.57a+002
8.17e+002

8.2%e+002
4.5Ce+001
2.45e+002
2.58e+003

s A e O e GO B W M e S s Y . TS s e e Ay Y e e S Gvw MY WM RS W mm Em A S R e m A em mm e A oy R
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85.00 deg. F
82%.70 psia
2.82e+0G07 scEn

Temperature:
ressure:
Fiow Rate:

Conc.
{vold)

Loading
{1b/hr}

Al s e e e W e M e M o ey Wk W e e cn e e e eh e MO Wb R TR M W an e e ey

Water 6.5%e-003 9.68e+001
Carbon Dioxide 1.42e+300 4.80e+004



Nitrogen
Methane
Ethane

Propane
Isobutane
n-~Butane
Isopentane
n-Pentane

n-Hexane

Other Hexanes

Heptanes
2,2,4-Trimethylpentane
Benzene

Toluene
Ethylbenzene
Xylenes
C8+ Heavies

3.80e-001
8.5%8e+001
7.04e+000

3.00e+000
5.40e-001
8.1%e-~001
3.20e~001
2.50e~001

6.05=-002
2.62e-001
2.81le-002
1.09%e~-002
1.28e-002

1.07e-002
5.30e-004
2.51e-003
1.96e-002

8.18e+003
1.06e+006
1.63e+005

.02e+005
.4le+004
.86e+004
.77e+004
.3%e+004

1

2

3

1

1
4.0le+003
1.73e+004
2.17e+003
8.56e+002
7.67e+002
7
4
2
2

.55e+002
.33e+001
.05e+002
.56e+003

- . e . e W VY A G e B S AR ML T R G ey T TR e B e S TP YT M T TR M WS S ma u Sm s S S Ae

Total Components

LEAN GLYCOL STREAM

Page:
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85.00 deg. F
5.34e+001 gpm

Temperature:
Flow Rate:

Component

Loading
{(1b/hx)

e e e S A MW T ey S e A e e e e e o e S e s S Y6 e S M TR ey e e e e e e e B4 e e e S

TEG

Water

Carbon Dioxide
. Nitrogen
Methane

Ethane
Propane
Isobutane
n-Butane
Isopentane

n~fentane

n-Hexane

Other Hexanes
Heptanes
2.2,4-Trimethylpentane

Benzene
Toluene
Ethylbenzene
Xylenes
C8+ Heavies

5.84e+001
1.50e+000
1l.63e-011
2.10e-013
8.17e-018

5.57e~008
5.04e-009
1.22e~009
2.04e~009
2.00e-004

2.02e-004
9.55e-0405
6.31e-004
9.41e-005
5.23e-005

8.74e-003
2.09e-002
2.20e-00C3
1.98e-0G2
7.58e-003

2.9%6e+004
4.51e+002
4.8%e-009
6.31le-011
2.45e~-015

1.67e~005
1.51e-006
3.67e-007
6.12e-007
6.01e-002

6.07e~002
2.87e-002
1.902~001
2.83e-002
1.57e-002

2.62e+060
6.2%a+000

.3%e-001
5.95e+000
2.28e+000

O L O e I R e it

Total Components

RICH GLYCOL STREAM

100.00

3.00e+004

-y e s i e Y o G e e s e e S e S N B e W M T = M kW e SR M W e e WS MR AL ev e M g e e e e e e e

Temperature: §5.00 deg. F
Pressure: 829.70 psia
Flow Rate: 5.67e+001 gpm

NOTE:

Stream has more than one phase.

6



Compenent

Conc.
{wt%)

Loading
{1b/hr)

e e A T R WA dy T A R e A T e AV TR e NS AL A T — O e R B me b G WP A R T YR W S

Water

Carbon Dioxide
Nitrogen
Methane

Ethane
Propane
Isobutane
n-Butane
Isopentane

n-Pentane

n~-Hexane

Other Hexanes
Heptanes
2,2.4-Trimethylpentane

Benizene
Toluene
Ethylbenzene
Xylenes
8+ Heavies

9.33e+001
5.14e+000
1.54e-001
1.9%e-003
2.30e-001

1.12e~001
1.17e-001
3.86e~002
7.80e-002
3.78%e-002

3.84e-002
1.81le-002
5.98e-002
1.79e-~002
3.30e-~003

1.66e-001
2.51e-001

2.00e-002

1.45e-001
5.98e-002

2.56e+004
1.63e+003
4,8%+001
6.31le-001
7.30e+001

3.55e+001
3.72e+001
1.22e+001
2.472+001
1.20e+001

1.21e+001
§.74e+000
1.90e+001
5.66e+000
1.05e+000

5.25e+001
7.95e+001
6.33e+000
4.60e+001
1.8%e+001

S g M i gy

Total Components

FLASH TANK OFF GAS STREAM

Page:
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120.00 deg. F
28.70 psia
3.05e+003 scfh

Temperature:
Pregsure:
Flow Rate:

Component

Loading
{1b/hr}

e e G o e e T e Sy A e oy Sy A PR Y B VR A e T e R e SN e M W ek de e o B A A e W By e

Water

Carbon Dioxide
Nitrogen
Methane
Ethane

Propane
Isobutane
n-Butane
Isgpentane
n-Pentane

n-Haexane

Other Hexanes
Heptanes
2,2,4-Trimechylpentane
Benzene

Toluene
Ethylbenzene
Xylenes
C8+ Heavies

7.15e~-001
1.05e+001
2.,74e~001
5.53e+001
1.35e+001

B.69%9e+000
1.99a+0C0
3.72e+000
1.39e+000
1.2%e+000

3.88e-001
1.47e+008
2.10e-001
5.22e-002
2.28e-001

1.82e-001
6.96e-003
3.32e-002
§.38e-002

1.03e+000
3.71e+001
6.16e~001
7.12e+001
3.26e+001

3.08e+001
9.2%e+000
1.74e+001
8.03e+000
7.50e+000

2.659e+0090
1.02e+001
1.6%e+000
4.7%e-001
1.43e+000

1.35e+00¢
5.93e-002
2.83e-001
5.9%e-001

e e e e o e e e e e e e e iy e r = ey v e e o= e e Ay em

2.34e+002

7
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Temperatura: 120.00 deg. F
Flow Rate: 5.62e+001 gpm
Component conc.
{we%)
TEG 9.40e+001
Water 5.17e+000
Carbon Dioxide 3.74e-002
Nitrogen 4.61e-005
Methane 5.63e~-003
Ethane 9.04e-003
Propane 2.{(3e-002
Isobutane 9.38e-003
n~-Butane 2.33e-002
Isopentane 1.27e-002
n-Pentane 1.48e-002
n-Hexane 9.70e~003
Other Hexanes 2.79e-002
Heptanes 1.26e-002
2,2,4-Trimethylpentane 1.81e~003
- Benzene 1.62e-001
Toluene 2.4%e-001
Ethylbenzene 2.00e-002
Xylenes 1.45e-001
C8+ Heavies 5.83e-002
Total Components 100.00

FLASH GAS EMISSIONS

Loading
{1b/hr)
2.%6e+004
1.63e+003
1.18e+001
1.45e-002
1.77e+000

2.84e+000
6.3%9e+000
2.95e+000
7.32e+000
3.9%e+000

4.65e+000
3.05e+000
8.77e+000
3.96e+000
5.68e-001

5.10e+001
7.82e+001
6.27e+000
4.57e+001
1.83e+001

vy o o -

3.14e+004

- v e Tt g R Y WE W We e AT s B A e e e 6 . S S e e e VR G AL B R s By S e e e e e S B B T e

Recycle/recompression
100.00

Contxol Method:
Control Efficiency:

Note: Flash Gas Emissions are zero with the
Recycle/recompression control option.

REGENERATOR OVERHEADS STREAM

. s e A i T e W M B ke A e e han G dm P A S e W D e W e e WY A WS me T Al A Gk T A we A e Jb ok U B 9 B W e M T

Temperature: 212.00 deg. F
Pressure: 14.70 psia
Flow Rate: 2.5%e+004 scfh
Component Conic.
{vol%)
Water 9.56e+041
Carbon Dioxide 3.52e-001
Nitrogen 7.57e-004
Methane 1.62e-001
Ethane 1.38e-001
Propane 2.12e-001
Iscbutane 7.43e-002
n-Butane 1.84e-001
isopentane 7.97e-002

n-~Pentane 9.31e-002

n-Hexane 5,13e-002
Orher Hexanes 1.46e-001

Loading
{ib/hr}
1.18e+003
1.18e+001
.45e-002
.77e+500
.84e~+~000

.3%e+0060
.95e+000
. 32e+000
.53e+000
.58&+000

W AN N R et

3.02e+000
8.58e+000
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Heptanres
2,2,4-Trimethylpentane
Benzene

Toluene
thylbenzene
Xylenes
C8+ Heavies

5.75e-002
7.08e-003
9.08e-001

1.14e+000
7.74e-002
5.48e-001
1.38e-001

.93e+000
.52e~001
.84e4+001

.1%e+041
.61le+000
.97e+001
:6le+001

i Lo Ln ~J [P R

o S e e e e A e L WS ML M S ok U T Aa Ak UG W ek A R A R TR B A M e lm W e T SR A G e A e

Total Components

CONDENSER VENT GAS STREAM

Page:
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§0.00 deg. F
13.00 psia
3.00e+Q02 scfh

Temperature:
Pressure:
Flow Rate:

Component

Loading
(1b/hxr)

- .y tma e W wia e TP G e W ek G U By e M S e S G o VR W o e MY Gl T e o Gm T vk

Water

Carbon Dioxide
Nitrogen
Methane

Ethane

Propane
Isobutane
n-Butane
Isopentane
n-~pPentane

n-Hexane

Other Hexanes

. Heptanes
2,2,4-Trimethylpentane
Baenzene

Toluene
Ethylbenzene
Xvlenes
CB+ Heavies

3.96e+000
3.16e+001
6.44e~002
1.38e+001
1.14e+001

1.44e+001
4.00e+000
8.22¢+000
1.79%e+000
2.28%e+000

4.30e-001
1.81le+000
1.57e-001
2.16e-002
4.11e+000

1.65e+000
3.38e-~002
1.74e-001
1.34e~003

5.63e~-001
1.10e+001
1.42e-002
1.75e+000
2.71e+000

5.02e+000
1.84e+000
3.78e+000
1.02e+000
1.31e+000

2.93e-001
1.23e+000
1.24e-001
1.55e~002
2.54e+000

1.20e+000
2.84e-002
1.46e~001
1.81e~003

e e T e S e T e T e e R G A T e el M TPAL AL Ve W A L AV e S T M Tl e A R e e e S A

Total Components

CONDENSER PRODUCED WATER STREAM
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83.00 deg. F
2.35e+000 gpm

Temperacure:
Flow Rate:

Component

e el G T o e A B ey Ak B Gk NP o e e oy A Sy o e e e R G e e Al A T S e MR W AR N A e e VR de A e e T D W

Water

Carbon Dioxide
Nitrogen
Megthane

Echane

Propane
Yschutane
n~Butane
Iscpentane
n-Pentane

9.9%e+001
3.5%e-002
1.02e-006
.68e-0G04
.38e-004

2

5

7.00e~-00C4
1.47e~004
4.22e-004
8.54e-005
1.21e-004

Leoading
{ibshr)

.18e+003
.70e-001
le-005
.1%e-003
.33e-003

.24e-003
.73e-0C3
.96e-003
.00e-0C3
42e~003

Ll e R W s
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n-Hexane 2.453e~005 2.88e-004
QOther Hexanes 8.03e-005 9.44e-004
Heptanes 6.10e-006 7.18e-005
2,2,4-Trimethylpentane 6.20e-007 7.2%e-006
Benzene 4.84e-002 5.65%e-001
Toluene 2.02e-002 2.38e-001
Ethylbenzene 3.87e-004 4.55e-003
Xylenes 2.91e-003 3.42e-002
C8+ Heavies 3.41e-008 4.01le-007
Tetal Components 100.00 1.18e+003
CONDENSER RECOVERED OIL STREAM
Temperature: 80.00 deg. F
Flow Rate: 4.80e-001 gpm
Component Conc foading
(wtg) {1b/hr}
. Water 4.10e-002 8.37e-002
Carbon Diexide 1.43e-001 2.92e-~001
Nitrogen 1.0%e-004 2.22e-004
Methane 6.32e-003 1.29%9e-002
Ethane 6.05e-002 1.23e-001
Propane 6.65e-001 1.36e+000
Isocbutane 5.45e-001 1.11e+000
n-Butane 1.73e+000 3.54e+000
Isopentane 1.42e+000 2.91e+000
‘n-Pentane 1.61le+000 3.28e+000
. n-~Hexane 1.34e+000 2.73e+000
Other Hexanes 3.60e+000 7.35e+000
Heptanes 1.87e+000 3.81e+000
2,2,4-Trimethylpentane 2.61e-001 5.33e-001
Benzene 2.22e+001 4.53e+001
Toluene 3.45e+001 7.04e+001
Ethylbenzene 2.73e+000 5.58e+000
Xylenes 1.94e+001 3.96e+001
C8+ Heavies 7.86e+000 1.60e+001
Total Components 100.00 2.04e+002
CONDENSER CONTRCOL CURVE DATA REPORT:
CONDENSER CONTROL EFFICIENCY CURVES
Note: Condenser curves computed for the range 4¢0.0 F <=
EXTRAPCLATE BEVYCOND THIS RANGE!

Temp (F) ITEX Total HAP voc
40.0 §9.46 99.43 85.89
5.0 9%.35 83.3¢ 95.5¢0
50.0 $9.21 89.16 95.08
55.0 29.04 98.98 94.62
80.¢ 54.85 Gg8.78 94.13
63.0 98.62 98.54 83.64



70.

75.

80.

85.

80.

8s5.
100.
105.
110.
115.
120.
125,
130.
135.
140.
145.
350.
155.
160.
165.
170.

CO0000OO0OOOODOCANO OO

98.
.02
97,
97.
56.
96,
95.
.41
.34
.07
.53
.66
86.
.33

94
93
92
80
88

83

78.
75.
€9.
.23
.18

62
53

42.
30.

34

64
19
67
04
29

38

73
19

95
61

83.04¢
92,37
91.68
90.93
90.11
89.18
88.16
87.00
B5.69
84.20
82.48
80.48
78.15
75.15
71.74
67.61
62.57
56.37
48.82
40.45
30.35

Page: 11
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Supporting Information: Units TK-28 &
TK-29
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TANKS 4.0.9d
Emissions Report - Summary Format
Tank Indentification and Physical Characteristics

identification

User Identification: TK-28 and TK-29

City: Bloomfield

State: New Mexico

Company: Enterprise Field Services, LLC

Type of Tank: Vertical Fixed Roof Tank

Description: 4,000 bbl Vertical Fixed Roof Storage Tanks

Tank Dimensions

Shell Height (ft): 26.00
Diameter {ft): 35.00
Liquid Height (ft) : 24.00
Avg. Liquid Height (ft): 14.00
Volume (gallons): 168,000.00
Turnovers: 30.00
Net Throughput(galfyr): 5,040,000.00
Is Tank Heated (y/n): N
Paint Characteristics
Sheli Color/Shade: White/White
Sheli Condition Good
Roof Color/Shade: White/White
Roof Condition: Good
Roof Characteristics
Type: Cone
Height (ft) 0.00
Slope (ft/ft) (Cone Roof) 0.06
Breather Vent Settings
Vacuum Settings (psig): -1.00
Pressure Settings (psig) 1.00

Meterological Data used in Emissions Calculations: Pueblo, Colorado (Avg Atmospheric Pressure = 12.4 psia)



R

TK-28 and TK-29 - Vertical Fixed Roof Tank
Bloomfield, New Mexico

Daily Liquid Surf.
Temperature (deg F)

Mixture/Component Month  Avg. Min. Max.
Natrual Gas Condensate All 54,85 47.26 6245

2,2 4-Trimethylpentane

Benzene

Ethylbenzene

Hexane (-n)

Toluene

Unidentified Components

Xylene (-0)

Liquid
Bulk
Temp

(deg F)

52.74

Vapor Pressure (psia)

Avg.

Min.

7.7974
0.4080
0.8113
0.0687
1.3598
0.2193
9.8259
0.0443

TANKS 4.0.9d
Emissions Report - Summary Format
Liquid Contents of Storage Tank

Vapor
Mol.

Weight.

58.0000
114.2300
78.1100
108.1700
86.1700
92.1300
57.5736
108.1700

Liguid
Mass
Fract.

0.0010
0.0117
0.0018
0.0582
0.0352
0.8890
0.0022

Vapor
Mass
Fract.

0.0001
0.0022
0.0000
0.0182
0.0018
0.9777
0.0000

Mol.
Weight

93.93
114.23
78.11
106.17
86.17
92.13
94.76
108.17

Basis for Vapor Pressure
Calculations

Option 4: RVP=12

Option 2: A=6.8118, B=1257.84, C=220.74
Option 2; A=5.905, B=1211.033, C=220.79
Oplion 2: A=6.975, B=1424.255, C=213.21
Option 2: A=6.876, B=1171.17, C=224.41

Option 2: A=6.954, B=1344.8, C=219.48

Option 2: A=6.998, B=1474.679, C=213.69
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Emissions Report for: Annual

TK-28 and TK-29 - Vertical Fixed Roof Tank

Bloomfield, New Mexico

TANKS 4.0.9d

Emissions Report - Summary Format
Individual Tank Emission Totals

[[ Losses(ibs) _|

Components | Working Loss Breathing Loss" Total Emissions|
Natrual Gas Condensate 46,049.88 5,953.40|| 52,003.28
Hexane (-n) 836.81 108.18)| 944.99
Benzene 99.80| 12.90] 112.71|
Toluene | 83.43| 10.79 94.22|
Ethylbenzene I 1.34 0.17 1.51
Xylene (-0) | 1.08 0.14 1.22
2,2,4-Trimethylpentane 4.51 0.58 5.09
Unidentified Components 45,022.91 5,820.64| 50,843.55




. ] Carencro Laboratory
I" Certificate of Analysis 4790 NE Evangeline Thruway
Number: 2030-14080152-001A Carencro, LA 70520

Rene Garcia Reyes Aug. 26, 2014
Envirotech, Inc
5796 US Highway 64
Farmington, NM 87401
Field: Chaco Plant Sampled By: TM-Envirotech
Station Name: Trunk Rack Sample Of; Liquid Spot
Station Number: Sample Date: 08/08/2014
Sample Point; Sample Conditions:
Analyzed: 08/26/2014 13:09:00 Method: GPA-2186M/GPA-2103
Analytical Data
Components Mol. % MW Wt.% Sp.Gravity LV.%
Nitrogen NIL 28.013 NIL 0.807 NIL
Methane 0.006 16.043 0.001 0.300 0.002
Carbon Dioxide NiL 44,010 NIL 0.817 NIL
Ethane 0.081 30.069 0.026 0.356 0.053
Propane 1,474 44.0986 0.692 0.507 0974
Iso-Butane 2077 58.122 1.285 0.563 1.630
n-Butane 6.132 58.122 3.794 0.584 4,636
Iso-Pentane 6.097 72.149 4.683 0.625 5.347
n-Pentane 6.464 72.149 4.965 0.631 5.619
i-Hexanes 8.275 84.585 7.451 0.669 7.047
n-Hexane 5.924 86.175 5.435 0.664 5.842
2,2 4-Trimethylpentane 0.104 114.231 0.126 0.697 0.129
Benzene 1.168 78.114 0.971 0.885 0.783
Heptanes 22.848 83.709 22,793 0.724 22474
Toluene 3.516 92.141 3.449 0.872 2.822
Octanes 16.464  106.885  18.751 0.743  18.012
Ethylbenzene 0.175 106.167 0.198 0.872 0.162
Xylenes 0.217 106.167 0.245 0.885 0.198
Nonanes 3.719 123.938 4910 0.753 4.657
Decanes Plus 15.259 124.526  20.225 0.771 18.713
100.000 100.000 100.000
Physlcal Properties Total C10+
Specific Gravity at 60°F 0.7138 0.7714
API Gravity at 60°F 66.738 51.933
Molecular Weight 93.936 124,525
Pounds per Gallon (in Vacuum) 5.951 6.431
Pounds per Gallon (in Air) 5.944 8.424
Cu. Ft. Vapor per Gallon @ 14.73 psia 23.985 19.554

Cren FE e

Hydrocarbon Laboratory Manager

Quality Assurance: The above analyses are performed in accordance with ASTM, UOP, GPA guidelines for quality
assurance, unless otherwise stated.
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Rene Garcia Reyes
Envirotech, Inc

§796 US Highway 64
Farmington, NM 87401

Field: Chaco Plant
Station Name: Trunk Rack
Station Number:

Carencro Laboratory

Certificate of Analysis 4790 NE Evangeline Thruway
Number: 2030-14080152-001A Carencro, LA 70520
Aug. 26, 2014
Sampled By: TM-Envirotech
Sample Of: Liquid Spot

Sample Date: 08/08/2014

Sample Point: Sample Conditions:
Analyzed: 08/26/2014 13:11:00 Method: GPA-2186M/IGPA-2103
Analytical Data
Components Mol. % MW WL % Sp.Gravity L.V.%
Nitrogen NiL 28.013 NIL 0.807 NiL
Carbon Dioxide NIL 44.010 NIL 0.817 NIL
Methane 0.006 16.043 0.001 0.300 0.002
Ethane 0.081 30.069 0.026 0.356 0.053
Propane 1.474 44.096 0.692 0.507 0.974
Iso-butane 2.077 58.122 1.285 0.563 1.630
n-Butane 6.132 58.122 3.794 0.584 4.636
Iso-pentane 6.097 72.148 4.683 0.625 5.347
n-Pentane 6.464 72.148 4.965 0.631 5619
Hexanes 14,199 86.248  12.886 0.667  13.789
Heptanes Plus 63.470 106.069  71.668 0.7563  67.950
100.000 100.000 100.000
Physical Properties Total C7+
Specific Gravity at 60°F 0.7138 0.7527
API Gravity at 60°F 66.738 56.480
Molecular Weight 93.936 108.069
Pounds per Gallon (in Vacuum) 5.951 6.276
Pounds per Gallon (in Air) 5.944 6.269
Cu. Ft. Vapor per Gallon @ 14.73 psia 23.985 22.401

CH2ee KT,

Hydrocarbon Laboratory Manager

Quality Assurance: The above analyses are performed in accordance with ASTM, UOP, GPA guidelines for quality
assurance, uniess otherwise stated.
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Supporting Information: Unit TRUCK



5.2 Transportation And Marketing Of Petroleum Liquids™?
5.2.1 General

The transportation and marketing of petroleum liquids involve many distinct operations, each of
which represents a potential source of evaporation loss. Crude oil is transported from production operations
to a refinery by tankers, barges, rail tank cars, tank trucks, and pipelines. Refined petroleum products are
conveyed to fuel marketing terminals and petrochemical industries by these same modes. From the fuel
marketing terminals, the fuels are delivered by tank trucks to service stations, commercial accounts, and local
bulk storage plants. The final destination for gasoline is usually a motor vehicle gasoline tank. Similar
distribution paths exist for fuel oils and other petroleum products. A general depiction of these activities is
shown in Figure 5.2-1.

5.2.2 Emissions And Controls

Evaporative emissions from the transportation and marketing of petroleum liquids may be
considered, by storage equipment and mode of transportation used, in four categories:

Rail tank cars, tank trucks, and marine vessels: loading, transit, and ballasting losses.

Service stations: bulk fuel drop losses and underground tank breathing losses.

Motor vehicle tanks: refueling losses.

Large storage tanks: breathing, working, and standing storage losses. (See Chapter 7, "Liquid
Storage Tanks".)

-

Evaporative and exhaust emissions are also associated with motor vehicle operation, and these topics
are discussed in AP-42 Volume II: Mobile Sources.

5.2.2.1 Rail Tank Cars, Tank Trucks, And Marine Vessels -
Emissions from these sources are from loading losses, ballasting losses, and transit losses.

5.2.2.1.1 Loading Losses -

Loading losses are the primary source of evaporative emissions from rail tank car, tank truck, and
marine vessel operations. Loading losses occur as organic vapors in "empty" cargo tanks are displaced to the
atmosphere by the liquid being loaded into the tanks. These vapors are a composite of (1) vapors formed in
the empty tank by evaporation of residual product from previous loads, (2) vapors transferred to the tank in
vapor balance systems as product is being unloaded, and (3) vapors generated in the tank as the new product
is being loaded. The quantity of evaporative losses from loading operations is, therefore, a function of the
following parameters:

- Physical and chemical characteristics of the previous cargo;

- Method of unloading the previous cargo;

Operations to transport the empty carrier to a loading terminal;
- Method of loading the new cargo; and

- Physical and chemical characteristics of the new cargo.

The principal methods of cargo carrier loading are illustrated in Figure 5.2-2, Figure 5.2-3, and Figure 5.2-4.
In the splash loading method, the fill pipe dispensing the cargo is lowered only part way into the cargo tank.
Significant turbulence and vapor/liquid contact oceur during the splash

6/08 Petroleum Industry 5.2-1
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VAPOR EMISSIONS

Figure 5.2-2. Splash loading method.

VAPOR EMISSIONS —O

/-nu PIPE
\ m“ /—um:u COVER
i
— —r Il | cARGO TANK
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Figure 5.2-3. Submerged fill pipe.

VAPOR VENT
T0 RECOVERY
OR ATMOSPHERE

HATCH CLOSED
=+

Figure 5.2-4. Bottom loading.
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loading operation, resulting in high levels of vapor generation and loss. If the turbulence is great enough,
liquid droplets will be entrained in the vented vapors.

A second method of loading is submerged loading. Two types are the submerged fill pipe method
and the bottom loading method. In the submerged fill pipe method, the fill pipe extends almost to the bottom
of the cargo tank. In the bottom loading method, a permanent fill pipe is attached to the cargo tank bottom.
During most of submerged loading by both methods, the fill pipe opening is below the liquid surface level.
Liquid turbulence is controlled significantly during submerged loading, resulting in much lower vapor
generation than encountered during splash loading.

The recent loading history of a cargo carrier is just as important a factor in loading losses as the
method of loading. If the carrier has carried a nonvolatile liquid such as fuel oil, or has just been cleaned, it
will contain vapor-free air. If it has just carried gasoline and has not been vented, the air in the carrier tank
will contain volatile organic vapors, which will be expelled during the loading operation along with newly
generated vapors.

Cargo carriers are sometimes designated to transport only one product, and in such cases are
practicing "dedicated service". Dedicated gasoline cargo tanks return to a loading terminal containing air
fully or partially saturated with vapor from the previous load. Cargo tanks may also be "switch loaded" with
various products, so that a nonvolatile product being loaded may expel the vapors remaining from a previous
load of a volatile product such as gasoline. These circumstances vary with the type of cargo tank and with
the ownership of the carrier, the petroleum liquids being transported, geographic location, and season of the
year.

One control measure for vapors displaced during liquid loading is called "vapor balance service", in
which the cargo tank retrieves the vapors displaced during product unloading at bulk plants or service
stations and transports the vapors back to the loading terminal. Figure 5.2-5 shows a tank truck in vapor
balance service filling a service station underground tank and taking on displaced gasoline vapors for return
to the terminal. A cargo tank returning to a bulk terminal in vapor balance service normally is saturated with
organic vapors, and the presence of these vapors at the start of submerged loading of the tanker truck results
in greater loading losses than encountered during nonvapor balance, or "normal", service. Vapor balance
service is usually not practiced with marine vessels, although some vessels practice emission control by
means of vapor transfer within their own cargo tanks during ballasting operations, discussed below.

Emissions from loading petroleum liquid can be estimated (with a probable error of +30 percent)*
using the following expression:

SPM

L, = 1246 —
= M

L

where:
L, = loading loss, pounds per 1000 gallons (1b/10° gal) of liquid loaded

S = a saturation factor (see Table 5.2-1)
P = true vapor pressure of liquid loaded, pounds per square inch absolute (psia)
(see Section 7.1, "Organic Liquid Storage Tanks")
M = molecular weight of vapors, pounds per pound-mole (Ib/Ib-mole) (see Section 7.1, "Organic
Liquid Storage Tanks")
T = temperature of bulk liquid loaded, °R (°F + 460)
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VAPOR VENT LINE

MANIFOLD FOR RETURNING VAPORS

Figure 5.2-5. Tank truck unloading into a service station underground storage tank and practicing
"vapor balance" form of emission control.

Table 5.2-1. SATURATION (S) FACTORS FOR CALCULATING PETROLEUM LIQUID

LOADING LOSSES
Cargo Carrier Mode Of Operation S Factor
Tank trucks and rail tank cars Submerged loading of a clean cargo tank 0.50
Submerged loading: dedicated normal service 0.60
Submerged loading: dedicated vapor balance
service 1.00
Splash loading of a clean cargo tank 1.45
Splash loading: dedicated normal service 1.45
Splash loading: dedicated vapor balance service 1.00
Marine vessels® Submerged loading: ships 0.2
Submerged loading: barges 0.5

® For products other than gasoline and crude oil. For marine loading of gasoline, use factors from Table 5.2-
2. For marine loading of crude oil, use Equations 2 and 3 and Table 5.2-3.
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The saturation factor, S, represents the expelled vapor's fractional approach to saturation, and it accounts for the
variations observed in emission rates from the different unloading and loading methods. Table 5.2-1 lists
suggested saturation factors.

Emissions from controlled loading operations can be calculated by multiplying the uncontrolled emission
rate calculated in Equation 1 by an overall reduction efficiency term:

p - f
100

The overall reduction efficiency should account for the capture efficiency of the collection system as
well as both the control efficiency and any downtime of the control device. Measures to reduce loading
emissions include selection of alternate loading methods and application of vapor recovery equipment. The latter
captures organic vapors displaced during loading operations and recovers the vapors by the use of refrigeration,
absorption, adsorption, and/or compression. The recovered product is piped back to storage. Vapors can also
be controlled through combustion in a thermal oxidation unit, with no product recovery. Figure 5.2-6
demonstrates the recovery of gasoline vapors from tank trucks during loading operations at bulk terminals.
Control efficiencies for the recovery units range from 90 to over 99 percent, depending on both the nature of the
vapors and the type of control equipment used.”®* However, not all of the displaced vapors reach the control
device, because of leakage from both the tank truck and collection system. The collection efficiency should be
assumed to be 99.2 percent for tanker trucks passing the MACT-level annual leak test (not more than 1 inch
water column pressure change in 5 minutes after pressurizing to 18 inches water followed by pulling a vacuum
of 6 inches water).” A collection efficiency of 98.7 percent (a 1.3 percent leakage rate) should be assumed for
trucks passing the NSPS-level annual test (3 inches pressure change) A collection efficiency of 70 percent
should be assumed for trucks not passing one of these annual leak tests®.

VAPOR HETURN LINE ___—=~ —_— —
| I i 1 TREATED
T T T \ AIR VENTED
TO
l ] / : / I I ATMOSPHERE
| ’

i) oF L

RECOVERED PRODUCT
TO STORAGE = ——

PRODUCT FROM
LOADING TERMINAL

STORAGE TANK

Figure 5.2-6. Tank truck loading with vapor recovery.
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Sample Calculation -

Loading losses (L, ) from a gasoline tank truck in dedicated vapor balance service and practicing vapor
recovery would be calculated as follows, using Equation 1:

Design basis -

Cargo tank volume is 8000 gal

Gasoline Reid vapor pressure (RVP) is 9 psia

Product temperature is 80°F

Vapor recovery efficiency is 95 percent

Vapor collection efficiency is 98.7 percent (NSPS-level annual leak test)

Loading loss equation -

L

- 1246 SPM [ _ eff
T 100

where:
S = saturation factor (see Table 5.2-1) - 1.00
P = true vapor pressure of gasoline = 6.6 psia
M = molecular weight of gasoline vapors =66
T = temperature of gasoline = 540°R
eff = overall reduction efficiency (95 percent control x 98.7 percent collection) = 94 percent
L - 1246 (1.00)(6.6) (66) _ 9%
540 100

= 0.60 1b/10°gal

Total loading losses are:

(0.60 1b/10° gal) (8.0 x 10° gal) = 4.8 pounds (Ib)

Measurements of gasoline loading losses from ships and barges have led to the development of emission
factors for these specific loading operations.® These factors are presented in Table 5.2-2
and should be used instead of Equation 1 for gasoline loading operations at marine terminals. Factors are
expressed in units of milligrams per liter (mg/L) and pounds per 1000 gallons (Ib/ 10° gal).
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Table 5.2-2 (Metric And English Units). VOLATILE ORGANIC COMPOUND (VOC) EMISSION
FACTORS FOR GASOLINE LOADING OPERATIONS AT MARINE TERMINALS?

Ships/Ocean Barges” Barges®
Vessel Tank mg/L 16/10° gal mg/L 1b/10° gal
Condition Previous Cargo | Transferred Transferred Transferred Transferred

Uncleaned Volatile* 315 2.6 465 3.9
Ballasted Volatile 205 1.7 1 —d
Cleaned Volatile 180 1.5 ND ND
Gas-freed Volatile 85 0.7 ND ND
Any condition Nonvolatile 85 0.7 ND ND
Gas-freed Any cargo ND ND 245 2.0
Typical overall

situation® Any cargo 215 1.8 410 3.4

* References 2,9. Factors are for both VOC emissions (which excludes methane and ethane) and total
organic emissions, because methane and ethane have been found to constitute a negligible weight fraction
of the evaporative emissions from gasoline. ND = no data.

® Qcean barges (tank compartment depth about 12.2 m [40 ft]) exhibit emission levels similar to tank ships.
Shallow draft barges (compartment depth 3.0 to 3.7 m [10 to 12 ft]) exhibit higher emission levels.

¢ Volatile cargoes are those with a true vapor pressure greater than 10 kilopascals (kPa) (1.5 psia).

4 Barges are usually not ballasted.

¢ Based on observation that 41% of tested ship compartments were uncleaned, 11% ballasted, 24% cleaned,
and 24% gas-freed. For barges, 76% were uncleaned.

In addition to Equation 1, which estimates emissions from the loading of petroleum liquids, Equation
2 has been developed specifically for estimating emissions from the loading of crude oil into ships and ocean
barges:
CL=Cy+GCg (2)

where:
C, = total loading loss, 1b/10° gal of crude oil loaded
C, = arrival emission factor, contributed by vapors in the empty tank compartment before loading,
1b/10? gal loaded (see Note below)
Cg = generated emission factor, contributed by evaporation during loading, 1b/10° gal loaded

Note: Values of C, for various cargo tank conditions are listed in Table 5.2-3.
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5.2-3 (English Units). AVERAGE ARRIVAL EMISSION FACTORS, C,, FOR CRUDE OIL LOADING

EMISSION EQUATION?
Ship/Ocean Barge Tank Condition Previous Cargo Arrival Emission Factor, 1b/10° gal
Uncleaned Volatile® 0.86
Ballasted Volatile 0.46
Cleaned or gas-freed Volatile 0.33
Any condition Nonvolatile 0.33

2 Arrival emission factors (C,) to be added to generated emission factors (C) calculated in Equation 3 to
produce total crude oil loading loss (C,). Factors are for total organic compounds; VOC emission factors
average about 15% lower, because VOC does not include methane or ethane.

b Volatile cargoes are those with a true vapor pressure greater than 10 kPa (1.5 psia).

This equation was developed empirically from test measurements of several vessel compartments.® The
quantity C can be calculated using Equation 3:

C, - 184 (0.44 P - 0.42) I\—’IT—G— 3)

where:

P = true vapor pressure of loaded crude oil, psia
M = molecular weight of vapors, 1b/Ib-mole

G = vapor growth factor = 1.02 (dimensionless)
T = temperature of vapors, °R (°F + 460)

Emission factors derived from Equation 3 and Table 5.2-3 represent total organic compounds.
Volatile organic compound (VOC) emission factors (which exclude methane and ethane because they are
exempted from the regulatory definition of "VOC") for crude oil vapors have been found to range from
approximately 55 to 100 weight percent of these total organic factors. When specific vapor composition
information is not available, the VOC emission factor can be estimated by taking
85 percent of the total organic factor.’

5.2.2.1.2 Ballasting Losses -

Ballasting operations are a major source of evaporative emissions associated with the unloading of
petroleum liquids at marine terminals. It is common practice to load several cargo tank compartments with
sea water after the cargo has been unloaded. This water, termed "ballast",
improves the stability of the empty tanker during the subsequent voyage. Although ballasting practices vary,
individual cargo tanks are ballasted typically about 80 percent, and the total vessel 15 to 40 percent, of
capacity. Ballasting emissions occur as vapor-laden air in the "empty" cargo tank is displaced to the
atmosphere by ballast water being pumped into the tank. Upon arrival at a loading port, the ballast water is
pumped from the cargo tanks before the new cargo is loaded. The ballasting of cargo tanks reduces the
quantity of vapors returning in the empty tank, thereby reducing the quantity of vapors emitted during
subsequent tanker loading, Regulations administered by the U. S. Coast Guard require that, at marine
terminals located in 0zone nonattainment areas, large tankers with crude oil washing systems contain the
organic vapors from ballasting.'® This is accomplished principally by displacing the vapors during ballasting
into a cargo tank being simultaneously unloaded. In other areas, marine vessels emit organic vapors directly
to the atmosphere.

Equation 4 has been developed from test data to calculate the ballasting emissions from crude oil
ships and ocean barges®:

L,=0.31+0.20P+0.01 PU, )
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where:

Ly = ballasting emission factor, Ib/10° gal of ballast water
P = true vapor pressure of discharged crude oil, psia
U, = arrival cargo true ullage, before dockside discharge, measured from the deck, feet;
(the term "ullage" here refers to the distance between the cargo surface level and the deck
level)

Table 5.2-4 lists average total organic emission factors for ballasting into uncleaned crude oil
cargo compartments. The first category applies to "full" compartments wherein the crude oil true ullage
just before cargo discharge is less than 1.5 meters (m) (5 ft). The second category applies to lightered, or
short-loaded, compartments (part of cargo previously discharged, or original load a partial fill), with an
arrival true ullage greater than 1.5 m (5 ft). It should be remembered that these tabulated emission factors
are examples only, based on average conditions, to be used when crude oil vapor pressure is unknown.
Equation 4 should be used when information about crude oil vapor pressure and cargo compartment
condition is available. The following sample calculation illustrates the use of Equation 4.

5.2-4 (Metric And English Units). TOTAL ORGANIC EMISSION FACTORS
FOR CRUDE OIL BALLASTING®

Average Emission Factors
By Category Typical Overall®
Compartment Condition mg/L Ballast 1b/10° gal mg/L Ballast 1b/10° gal
Before Cargo Discharge Water Ballast Water Water Ballast Water
Fully loaded® 111 0.9
Lightered or previously 129 1.1
short loaded* 171 1.4 °*

* Assumes crude oil temperature of 16°C (60°F) and RVP of 34 kPa (5 psia). VOC emission factors
average about 85% of these total organic factors, because VOCs do not include methane or ethane.

® Based on observation that 70% of tested compartments had been fully loaded before ballasting. May
not represent average vessel practices.

° Assumed typical arrival ullage of 0.6 m (2 ft).

4 Assumed typical arrival ullage of 6.1 m (20 ft).
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Sample Calculation -
Ballasting emissions from a crude oil cargo ship would be calculated as follows, using Equation 4:
Design basis -

Vessel and cargo description: 80,000 dead-weight-ton tanker, crude oil capacity 500,000 barrels
(bbl); 20 percent of the cargo capacity is filled with ballast water
after cargo discharge. The crude oil has an RVP of 6 psia and is
discharged at 75°F.

Compartment conditions: 70 percent of the ballast water is loaded into compartments
that had been fully loaded to 2 ft ullage, and 30 percent is
loaded into compartments that had been lightered to 15 ft
ullage before arrival at dockside.

Ballasting emission equation -

Lp = 031 + 020 P + 0.01 PU,

where:

P = true vapor pressure of crude oil
= 4.6 psia
U, = true cargo ullage for the full compartments = 2 ft, and true cargo ullage for the lightered
compartments = 15 ft

Ly =0.70 [0.31 +(0.20) (4.6) + (0.01) (4.6) (2)]
+0.30 [0.31 + (0.20) (4.6) + (0.01) (4.6) (13)]

= 1.5 1b/10° gal
Total ballasting emissions are:
(1.5 1b/10° gal) (0.20) (500,000 bbl) (42 gal/bbl) = 6,300 Ib

Since VOC emissions average about 85 percent of these total organic emissions, emissions of VOCs are
about: (0.85)(6,300 Ib) = 5,360 Ib

5.2.2.1.3 Transit Losses -

In addition to loading and ballasting losses, losses occur while the cargo is in transit. Transit losses
are similar in many ways to breathing losses associated with petroleum storage (see Section 7.1, "Organic
Liquid Storage Tanks"). Experimental tests on ships and barges* have indicated that transit losses can be
calculated using Equation 5:

L.=0.1 PW ©)
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where:

L; = transit loss from ships and barges, 1b/week-10? gal transported
P = true vapor pressure of the transported liquid, psia
W = density of the condensed vapors, 1b/gal

Emissions from gasoline truck cargo tanks during transit have been studied by a combination of theoretical
and experimental techniques, and typical emission values are presented in Table 5.2-5.'"""* Emissions depend
on the extent of venting from the cargo tank during transit, which in turn depends on the vapor tightness of
the tank, the pressure relief valve settings, the pressure in the tank at the start of the trip, the vapor pressure of
the fuel being transported, and the degree of fuel vapor saturation of the space in the tank. The emissions are
not directly proportional to the time spent in transit. If the vapor leakage rate of the tank increases, emissions
increase up to a point, and then the rate changes as other determining factors take over. Truck tanks in
dedicated vapor balance service usually contain saturated vapors, and this leads to lower emissions during
transit because no additional fuel evaporates to raise the pressure in the tank to cause venting. Table 5.2-5
lists "typical" values for transit emissions and "extreme" values that could occur in the unlikely event that all
determining factors combined to cause maximum emissions.

Table 5.2-5 (Metric And English Units). TOTAL UNCONTROLLED ORGANIC EMISSION
FACTORS FOR PETROLEUM LIQUID RAIL TANK CARS AND TANK TRUCKS

Jet
Crude Naphtha Jet Distillate Residual
Emission Source Gasoline® oil° (JP-4) Kerosene Oil No. 2 Oil No. 6
Loading operations®

Submerged loading -

Dedicated normal service?

mg/L transferred 590 240 180 1.9 1.7 0.01

1b/10° gal transferred 5 2 1.5 0.016 0.014 0.0001
Submerged loading -

Vapor balance service?

mg/L transferred 980 400 300 —* —° —

1b/10° gal transferred 8 3 25 —* —* —*
Splash loading -

Dedicated normal service

mg/L transferred 1,430 580 430 5 4 0.03

1b/10° gal transferred 12 5 4 0.04 0.03 0.0003
Splash loading -

Vapor balance service

mg/L transferred 980 400 300 — —* —

1b/10° gal transferred 8 3 2.5 —* —* —
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Table 5.2-5 (cont.).

Crude Naﬁlttha Jet Distillate Residual
Emission Source Gasoline? oil° (JP-4) Kerosene QOil No. 2 Qil No. 6
Transit losses
Loaded with product
mg/L transported
Typical 0-1.0 ND ND ND ND ND
Extreme 0-9.0 ND ND ND ND ND
16/10° gal transported
Typical 0-0.01 ND ND ND ND ND
Extreme 0-0.08 ND ND ND ND ND
Return with vapor
mg/L transported
Typical 0-13.0 ND ND ND ND ND
Extreme 0-44.0 ND ND ND ND ND
1b/10° gal transported
Typical 0-0.11 ND ND ND ND ND
Extreme 0-0.37 ND ND ND ND ND

= Reference 2. Gasoline factors represent emissions of VOC as well as total organics, because methane and
ethane constitute a negligible weight fraction of the evaporative emissions from gasoline. VOC factors for
crude oil can be assumed to be 15% lower than the total organic factors, to account for the methane and
ethane content of crude oil evaporative emissions. All other products should be assumed to have VOC
factors equal to total organics. The example gasoline has an RVP of 69 kPa (10 psia). ND = no data.

® The example crude oil has an RVP of 34 kPa (5 psia).

¢ Loading emission factors are calculated using Equation 1 for a dispensed product temperature of 16°C
(60°F).

¢ Reference 2.

¢ Not normally used.

In the absence of specific inputs for Equations 1 through 5, the typical evaporative emission factors
presented in Tables 5.2-5 and 5.2-6 should be used. It should be noted that, although the crude oil used to
calculate the emission values presented in these tables has an RVP of 5, the RVP of
crude oils can range from less than 1 up to 10. Similarly, the RVP of gasolines ranges from 7 to 13. In areas
where loading and transportation sources are major factors affecting air quality, it is advisable to obtain the
necessary parameters and to calculate emission estimates using Equations 1 through 5.

5.2.2.2 Service Stations -

Another major source of evaporative emissions is the filling of underground gasoline storage tanks at
service stations. Gasoline is usually delivered to service stations in 30,000-liter (8,000-gal) tank trucks or
smaller account trucks. Emissions are generated when gasoline vapors in the underground storage tank are
displaced to the atmosphere by the gasoline being loaded into the tank. As with other loading losses, the
quantity of loss in service station tank filling depends on several variables, including the method and rate of
filling, the tank configuration, and the gasoline temperature, vapor pressure and composition. An average
emission rate for submerged filling is 880 mg/L (7.3 1b/1000 gal) of transferred gasoline, and the rate for
splash filling is 1380 mg/L (11.5 1b/1000 gal) transferred gasoline (see Table 5.2-7)7
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Table 5.2-6 (Metric And English Units). TOTAL ORGANIC EMISSION FACTORS

FOR PETROLEUM MARINE VESSEL SOURCES?

Crude Na{)ittha Distillate Oil | Residual Oil
Emission Source Gasoline” Oil° (JP-4) Jet Kerosene No. 2 No. 6
Loading operations
Ships/ocean barges
mg/L transferred —4 73 60 0.63 0.55 0.004
1b/10° gal transferred — 0.61 0.50 0.005 0.005 0.00004
Barges
mg/L transferred —4 120 150 1.60 1.40 0.011
1b/10° gal transferred — 1.0 1.2 0.013 0.012 0.00009
Tanker ballasting
mg/L ballast water 100 — ND ND ND ND
1b/10° gal ballast i
water 0.8 - ND ND ND ND
Transit
mg/week-L transported 320 150 84 0.60 0.54 0.003
Ib/week-10° gal
transported 2.7 1.3 0.7 0.005 0.005 0.00003

# Factors are for a dispensed product of 16°C (60°F). ND = no data.
Factors represent VOC as well as total organic emissions, because methane and ethane constitute a

b

negligible fraction of gasoline evaporative emissions. All products other than crude oil can be assumed to
have VOC factors equal to total organic factors. The example gasoline has an RVP of 69 kPa (10 psia).
¢ VOC emission factors for a typical crude oil are 15% lower than the total organic factors shown, in order to
account for methane and ethane. The example crude oil has an RVP of 34 kPa (5 psia).
4 See Table 5.2-2 for these factors.
¢ See Table 5.2-4 for these factors.

Emissions from underground tank filling operations at service stations can be reduced by the use of a
vapor balance system such as in Figure 5.2-5 (termed Stage I vapor control). The vapor balance system
employs a hose that returns gasoline vapors displaced from the underground tank to the tank truck cargo
compartments being emptied. The control efficiency of the balance system ranges from 93 to 100 percent.
Organic emissions from underground tank filling operations at a service station employing a vapor balance
system and submerged filling are not expected to exceed 40 mg/L (0.3 1b/1000 gal) of transferred gasoline.
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Table 5.2-7 (Metric And English Units). EVAPORATIVE EMISSIONS FROM GASOLINE SERVICE

STATION OPERATIONS?
Emission Rate
mg/L

Emission Source Throughput 1b/10° gal Throughput
Filling underground tank (Stage I)

Submerged filling 880 7.3

Splash filling 1,380 11.5

Balanced submerged filling 40 0.3
Underground tank breathing and emptying” 120 1.0
Vehicle refueling operations (Stage II)

Displacement losses (uncontrolled) 1,320 11.0

Displacement losses (controlled) 132 1.1

Spillage 80 0.7

* Factors are for VOC as well as total organic emissions, because of the methane and ethane content of
gasoline evaporative emissions is negligible.

® Includes any vapor loss between underground tank and gas pump.

° Based on Equation 6, using average conditions.

A second source of vapor emissions from service stations is underground tank breathing. Breathing
losses occur daily and are attributable to gasoline evaporation and barometric pressure changes. The
frequency with which gasoline is withdrawn from the tank, allowing fresh air to enter
to enhance evaporation, also has a major effect on the quantity of these emissions. An average breathing
emission rate is 120 mg/L (1.0 1b/1000 gal) of throughput.

5.2.2.3 Motor Vehicle Refueling -

Service station vehicle refueling activity also produces evaporative emissions. Vehicle refueling
emissions come from vapors displaced from the automobile tank by dispensed gasoline and from spillage.
The quantity of displaced vapors depends on gasoline temperature, auto tank temperature, gasoline RVP, and
dispensing rate. Equation 6 can be used to estimate uncontrolled displacement losses from vehicle refueling
for a particular set of conditions."

E, = 2642 [(—5.909) — 0.0949 (AT) + 0.0884 (T) + 0.485 RVP)] ©)

where:

E; = refueling emissions, mg/L
« T = difference between temperature of fuel in vehicle tank and temperature of dispensed fuel, °F
T, = temperature of dispensed fuel, °F

RVP = Reid vapor pressure, psia

Note that this equation and the spillage loss factor are incorporated into the MOBILE model. The MOBILE
model allows for disabling of this calculation if it is desired to include these emissions in the stationary area
source portion of an inventory rather than in the mobile source portion. It is estimated that the uncontrolled
emisls_ion§ lfs'rom vapors displaced during vehicle refueling average 1320 mg/L (11.0 1b/1000 gal) of dispensed
gasoline.”

Spillage loss is made up of contributions from prefill and postfill nozzle drip and from spit-back and
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overflow from the vehicles's fuel tank filler pipe during filling. The amount of spillage loss can depend on
several variables, including service station business characteristics, tank configuration, and operator
techniques. An average spillage loss is 80 mg/L (0.7 1b/1000 gal) of dispensed gasoline.>"

Control methods for vehicle refueling emissions are based on conveying the vapors displaced from
the vehicle fuel tank to the underground storage tank vapor space through the use of a special hose and
nozzle, as depicted in Figure 5.2-7 (termed Stage II vapor control). In "balance" vapor control systems, the
vapors are conveyed by natural pressure differentials established during refueling. In "vacuum assist"
systems, the conveyance of vapors from the auto fuel tank to the underground storage tank is assisted by a
vacuum pump. Tests on a few systems have indicated overall systems control efficiencies in the range of 88
to 92 percent.>”® When inventorying these emissions as an area source, rule penetration and rule
effectiveness should also be taken into account. Procedures For Emission Inventory Preparation, Volume
IV: Mobile Sources, EPA-450/4-81-026d, provides more detail on this.

SERVICE
STATION

oo |@ PUMP
Lk

RETURNED VAPQRS 4~"—DISPENSED GASOLINE

Figure 5.2-7. Automobile refueling vapor recovery system.
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EPNG CHACO PLANT PROCESS STREAM ANALYSIS

based on Cryogenic Plant PXID stream analyses

FIELD GAS b.mole/hr  MOLE%
Methane 37267.62 0.849
Ethane 3376.69 0.077
Propane “1301.73 0.034
Butanes 6279 0014
Pentanes 223.94 0.005
Hexanes+ 153.74 0.004
Hydrogen Sulfide 007 0.000
Other (Non-HC) 70843 0.017
StM 43920.12 1
FUEL GAS Ib.mole/hr  MOLE %
Methane 857.04 0.984
Ethane 342 0.004
Propane

Butanes

Pentanes

Hexznes+

Hydrogen Sulfide

Other (Non-HC) 1009 0012
SUM 870.53 1
ACID GAS b.mole/hr  MOLE %
Methane 0.05 9.4e-5
Ethane 097 0.002
Propane 0.09 17e4
Butanes 0.07 13e+
Pentanes

Hexanes+

Hydrogen Sulfide 0.1 19e4
Other (Non-HC) 53172 0.998
SUM 533 1
DeEth Overhead b.mole/hr  MOLE%
Methane 63.9 0.015
Ethane 298431 0.723
Propane 639.9 0.155
Butanes 1108 0.027
Pentanes 15.42 0.004
Hexanes+ 3,63 0.001
Hydrogen Sulfide 0

Other (Non-HC) 39718 0.074
SUM 4125.14 1

NGLw/C2 b.mole/ir  MOLE% RICH OIL fbmole/hr  MOLE%
Methane 68.77 0.012 Methane 68.77 0012
Ethane 3228.19 0.561 Ethane 3228.19 0561
Propane 1501.69 0.261 Propane 1501.69 0261
Butanes 250.29 0.043 Butanes 230.29 0043
Pentanes 223.94 0.039 Pentanes 223.94 0039
Hexanes+ 153.74 0.027 Hexanes+ 153.74 0027
Hydrogen Sulfide 0.000 Hydrogen Sulfide 0.000
Other (Non-HC) 330.54 0.057 Other (Non-HC) 330.54 0.057
StM §757.16 1 SLM 5757.16 1
NGL w0 C2 [b.mole/hr  MOLE % LEAN OIL Ibmole/hr  MOLE%
Methane 0 0.000 Methane 68.77 0.012
Ethane 15.11 0.009 Ethane 3228.19 0561
Propane 755.26 0.454 Propane 1501.69 0.261
Buranes 37251 0.224 Buranes 250.29 0.043
Pentanes 192.63 0.116 Pentanes 223,94 0.039
Hexanes+ 139.19 0.084 Hexanes+ 153.74 0.017
Hydrogen Sulfide - 0.000 Hydrogen Sulfide 0.000
Other (Non-HC) 188.7 0.113 Other (Non-HC) 330.54 0.057
SUM 1663.46 1 StM 5757.16 1
RICH AMINE (cryo lb.male/hr MOLE % RICH AMINE (10) W%
H20 12706.51 0.896 H20 8.1
MDEA 1280.6 0.090 MEA 100
co2 197.72 0.014 coz 2D
H28 0.1 0.000 H2§ 0
SUM 14184.93 1 StM 100
amine analyses are from the ateached
plant product calculation spreadsheet

LEAN AMINE (crvo lb.mole/he  MOLE % LEAN AMINE (10) WT%

H20 12706551 0.908 H20 8.1
MDEA 1280.6 0.091 MEA 129
co2 9.02 0.001 co2 ]
H2S 0 0.000 H2S 0
SUM 13996.13 1 StM 130
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TABLE 2-4. OIL AND GAS PRODUCTION OPERATIONS AVERAGE EMISSION
FACTORS (kg/hr/source)

Emission Factor

Equipment Type Service? (kg/hr/source)®
Valves Gas 4 .5E-03
Heavy 0il 8.4E-06
Light 0il 2.5E-03
Water/0il 9.8E-05
Pump seals Gas 2.4E-03
Heavy 0il NA
Light 0il 1.3E-02
Water/0il 2.4E-05
OthersC Gas 8.8E-03
Heavy 0Oil 3.2E-05
Light 0il 7.5E-03
Water/0il 1.4E-02
Connectors Gas 2.0E-04
Heavy 0il 7.5E-06
Light 0il 2.1E-04
Water/0il 1.1E-04
Flanges Gas 3.9E-04
Heavy 0il 3.9E-07
Light 0il 1.1E-04
Water/0il 2.9E-06
Open-ended lines Gas 2.0E-03
Heavy 0il 1.4E-04
Light 0il 1.4E-03
Water/0il 2.5E-04

aater/0il emission factors apply to water streams in oil service
with a water content greater than 50%, from the point of origin
to the point where the water content reaches 99%. For water
streams with a water content greater than 99%, the emission rate
is considered negligible.

bThese factors are for total organic compound emission rates
(including non-VOC’s such as methane and ethane) and apply to
light crude, heavy crude, gas plant, gas production, and
off shore facilities. "NA" indicates that not enough data were
available to develop the indicated emission factor.

CThe "other" equipment type was derived from compressors,
diaphrams, drains, dump arms, hatches, instruments, meters,
pressure relief valves, polished rods, relief valves, and vents.
This "other" equipment type should be applied for any equipment
type other than connectors, flanges, open-ended lines, pumps, or
valves.



No correlation is available for estimating fugitive emissions from
compressor stations; therefore, GRI-HAPCalc™ approximates emissions from compressor
stations using the equations developed for gas plants.

4.64 Speciation of Emissions and Default Component Counts

Emission factors for total hydrocarbons were speciated based on the
average cornposition of bag samples collected as part of the API/GRI study as shown in
Table 4-6.8 Default component counts for gas production facilities and gas plants in
GRI-HAPCalc™ are based on the average number of screened components at the gas
production facilities and gas plants tested in the API/GRI study. The default component
counts for gas compressor stations in GRI-HAPCalc™ were based on site visits to
transmission stations performed for the GRI project estimating methane emissions from
the natural gas industry and on information from the Canadian Petroleum Association.’

Table 4-6

Speciated Fugitive Emission Factors

" L. Weight Fraction of THC Emissions

- Hexane! | Benzene.* "Toluene Ethylbenzene Xylcncs
0.00300 0.00023 0.00039 0.00002 0.00010
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13.4 Wet Cooling Towers
13.4.1 General!

Cooling towers are heat exchangers that are used to dissipate large heat loads to the
atmosphere. They are used as an important component in many industrial and commercial processes
needinég to dissipate heat. Cooling towers may range in size from less than 5.3(10)® kilojoules kJ)
(5[10]° British thermal units per hour [Btu/hr]) for small air conditioning cooling towers to over
5275(10)° kJ/hr (5000[10°] Btw/hr) for large power plant cooling towers.

When water is used as the heat transfer medium, wet, or evaporative, cooling towers may be
used. Wet cooling towers rely on the latent heat of water evaporation to exchange heat between the
process and the air passing through the cooling tower. The cooling water may be an integral part of
the process or may provide cooling via heat exchangers.

Although cooling towers can be classified several ways, the primary classification is into dry
towers or wet towers, and some hybrid wet-dry combinations exist. Subclassifications can include the
draft type and/or the location of the draft relative to the heat transfer medium, the type of heat transfer
medium, the relative direction of air movement, and the type of water distribution system.

In wet cooling towers, heat transfer is measured by the decrease in the process temperature and
a corresponding increase in both the moisture content and the wet bulb temperature of the air passing
through the cooling tower. (There also may be a change in the sensible, or dry bulb, temperature, but
its contribution to the heat transfer process is very small and is typically ignored when designing wet
cooling towers.) Wet cooling towers typically contain a wetted medium called "fill" to promote
evaporation by providing a large surface area and/or by creating many water drops with a large
cumulative surface area.

Cooling towers can be categorized by the type of heat transfer; the type of draft and location
of the draft, relative to the heat transfer medium; the type of heat transfer medium; the relative
direction of air and water contact; and the type of water distribution system. Since wet, or
evaporative, cooling towers are the dominant type, and they also generate air pollutants, this section
will address only that type of tower. Diagrams of the various tower configurations are shown in
Figure 13.4-1 and Figure 13.4-2.

13.4.2 Emissions And Controls!

Because wet cooling towers provide direct contact between the cooling water and the air
passing through the tower, some of the liquid water may be entrained in the air stream and be carried
out of the tower as "drift" droplets. Therefore, the particulate matter constituent of the drift droplets
may be classified as an emission.

The magnitude of drift loss is influenced by the number and size of droplets produced within
the cooling tower, which in turn are determined by the fill design, the air and water patterns, and other
interrelated factors. Tower maintenance and operation levels also can influence the formation of drift
droplets. For example, excessive water flow, excessive airflow, and water bypassing the tower drift
eliminators can promote and/or increase drift emissions.
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Figure 13.4-1 Atmospheric and natural draft cooling towers.

Because the drift droplets generally contain the same chemical impurities as the water

circulating through the tower, these impurities can be converted to airborne emissions. Large drift
droplets settle out of the tower exhaust air stream and deposit near the tower. This process can lead to
wetting, icing, salt deposition, and related problems such as damage to equipment or to vegetation.
Other drift droplets may evaporate before being deposited in the area surrounding the tower, and they
also can produce PM-10 emissions. PM-10 is generated when the drift droplets evaporate and leave
fine particulate matter formed by crystallization of dissolved solids. Dissolved solids found in cooling

tower drift can consist of mineral matter, chemicals for corrosion inhibition, etc.
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Figure 13.4-2. Mechanical draft cooling towers.

To reduce the drift from cooling towers, drift eliminators are usually incorporated into the
tower design to remove as many droplets as practical from the air stream before exiting the tower.
The drift eliminators used in cooling towers rely on inertial separation caused by direction changes
while passing through the eliminators. Types of drift eliminator configurations include herringbone
(blade-type), wave form, and cellular (or honeycomb) designs. The cellular units generally are the
most efficient. Drift eliminators may include various materials, such as ceramics, fiber reinforced
cement, fiberglass, metal, plastic, and wood installed or formed into closely spaced slats, sheets,
honeycomb assemblies, or tiles. The materials may include other features, such as corrugations and
water removal channels, to enhance the drift removal further.

Table 13.4-1 provides available particulate emission factors for wet cooling towers. Separate
emission factors are given for induced draft and natural draft cooling towers. Several features in
Table 13.4-1 should be noted. First, a conservatively high PM-10 emission factor can be obtained by
(a) multiplying the total liquid drift factor by the total dissolved solids (TDS) fraction in the
circulating water and (b) assuming that, once the water evaporates, all remaining solid particles are
within the PM-10 size range.

Second, if TDS data for the cooling tower are not available, a source-specific TDS content can

be estimated by obtaining the TDS data for the make-up water and multiplying them by the cooling
tower cycles of concentration. The cycles of concentration ratio is the ratio of a measured
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Table 13.4-1 (Metric And English Units). PARTICULATE EMISSIONS FACTORS FOR WET
COOLING TOWERS?

Total Liquid Drift® PM-10°
Circulating EMISSION EMISSION
Water /10> | FACTOR /10 | FACTOR
Tower Type? Flow® g/daL gal RATING g/dal® gal RATING
Induced Draft 0.020 2.0 1.7 D 0.023 0.019 E
(SCC 3-85-001-01,
3-85-001-20,
3-85-002-01)
Natural Draft 0.00088 0.088 0.073 E ND ND —
(SCC 3-85-001-02,
3-85-002-02)

2@ References 1-17. Numbers are given to 2 significant digits. ND = no data. SCC = Source
Classification Code.

b References 2,5-7,9-10,12-13,15-16. Total liquid drift is water droplets entrained in the cooling tower
exit air stream. Factors are for % of circulating water flow (10'2 L drift/L [10'2 gal drift/gal] water
ﬂo;’v) and g drift/dal. (Ib drift/ 103 gal) circulating water flow. 0.12 g/dal = 0.1 Ib/ 10° gal; 1 daL =
10° L.

¢ See discussion in text on how to use the table to obtain PM-10 emission estimates. Values shown
above are the arithmetic average of test results from References 2,4,8, and 11-14, and they imply an
effective TDS content of approximately 12,000 parts per million (ppm) in the circulating water.

4 See Figure 13.4-1 and Figure 13.4-2. Additional SCCs for wet cooling towers of unspecified draft
type are 3-85-001-10 and 3-85-002-10.

¢ Expressed as g PM-10/daL. (Ib PM-10/ 10% gal) circulating water flow.

parameter for the cooling tower water (such as conductivity, calcium, chlorides, or phosphate) to that
parameter for the make-up water. This estimated cooling tower TDS can be used to calculate the PM-
10 emission factor as above. If neither of these methods can be used, the arithmetic average PM-10
factor given in Table 13.4-1 can be used. Table 13.4-1 presents the arithmetic average PM-10 factor
calculated from the test data in References 2, 4, 8, and 11 - 14. Note that this average corresponds to
an effective cooling tower recirculating water TDS content of approximately 11,500 ppm for induced
draft towers. (This can be found by dividing the total liquid drift factor into the PM-10 factor.)

As an alternative approach, if TDS data are unavailable for an induced draft tower, a value
may be selected from Table 13.4-2 and then be combined with the total liquid drift factor in
Table 13.4-1 to determine an apparent PM-10 factor.

As shown in Table 13.4-2, available data do not suggest that there is any significant difference
between TDS levels in counter and cross flow towers. Data for natural draft towers are not available.
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Table 13.4-2. SUMMARY STATISTICS FOR TOTAL DISSOLVED
SOLIDS (TDS) CONTENT IN CIRCULATING WATER?

Range Of TDS Values Geometric Mean TDS Value
Type Of Draft No. Of Cases (ppm) (ppm)
Counter Flow 10 3700 - 55,000 18,500
Cross Flow 7 380 - 91,000 24,000
Overall? 17 380 - 91,000 20,600

8 References 2,4,8,11-14.
b Data unavailable for natural draft towers.
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Section 8
Map(s)

A map such as a 7.5 minute topographic quadrangle showing the exact location of the source. The map shall also include the
following:

The UTM or Longitudinal coordinate system on both axes An indicator showing which direction is north

A minimum radius around the plant of 0.8km (0.5 miles) Access and haul roads

Topographic features of the area Facility property boundaries

The name of the map The area which will be restricted to public access
A graphical scale

A topographic map is attached.
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Section 9

Proof of Public Notice

(for NSR applications submitting under 20.2.72 or 20.2.74 NMAC)
(This proof is required by: 20.2.72.203.A.14 NMAC “Documentary Proof of applicant’s public notice™)

O I have read the AQB “Guidelines for Public Notification for Air Quality Permit Applications”
This document provides detailed instructions about public notice requirements for various permitting actions.
It also provides public notice examples and certification forms. Material mistakes in the public notice will
require a re-notice before issuance of the permit.

Unless otherwise allowed elsewhere in this document, the following items document proof of the applicant’s Public
Notification. Please include this page in your proof of public notice submittal with checkmarks indicating which
documents are being submitted with the application.

New Permit and Significant Permit Revision public notices must include all items in this list.

Technical Revision public notices require only items 1, 5, 9, and 10.
Per the Guidelines for Public Notification document mentioned above, include:

O A copy of the certified letter receipts with post marks (20.2.72.203.B NMAC)

A list of the places where the public notice has been posted in at least four publicly accessible and conspicuous
places, including the proposed or existing facility entrance. (e.g: post office, library, grocery, etc.)

A copy of the property tax record (20.2.72.203.B NMAC).

A sample of the letters sent to the owners of record.

]
[

A sample of the letters sent to counties, municipalities, and Indian tribes.
A sample of the public notice posted and a verification of the local postings.
A table of the noticed citizens, counties, municipalities and tribes and to whom the notices were sent in each group.

A copy of the public service announcement (PSA) sent to a local radio station and documentary proof of submittal.

O 0 N L AW
oo oooono

A copy of the classified or legal ad including the page header (date and newspaper title) or its affidavit of
publication stating the ad date, and a copy of the ad. When appropriate, this ad shall be printed in both English and
Spanish.

10. O A copy of the display ad including the page header (date and newspaper title) or its affidavit of publication stating
the ad date, and a copy of the ad. When appropriate, this ad shall be printed in both English and Spanish.

11. O A map with a graphic scale showing the facility boundary and the surrounding area in which owners of record were
notified by mail. This is necessary for verification that the correct facility boundary was used in determining
distance for notifying land owners of record.

This is a Title V Renewal application; there are no public notice requirements.
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Section 10

Written Description of the Routine Operations of the Facility

A written description of the routine operations of the facility. Include a description of how each piece of equipment will be
operated, how controls will be used, and the fate of both the products and waste generated. For modifications and/or revisions,
explain how the changes will affect the existing process. In a separate paragraph describe the major process bottlenecks that
limit production. The purpose of this description is to provide sufficient information about plant operations for the permit
writer to determine appropriate emission sources.

The purpose of Chaco Natural Gas Processing Plant is to recover marketable liquids and remove water from natural gas. The
facility is capable of processing approximately 700 MMscfd of gas from Enterprise Field Services’ San Juan Basin gathering
system. The gas is compressed, dehydrated, and then processed to extract natural gas liquids in a cryogenic liquids extraction
plant. Liquids recovered in the cryogenic plant are treated to remove CO; and H,S, and the very small quantity H»S from the
treater tail gas will be sent to a flare. The extracted natural gas liquids, a mixture of propane, butanes, and natural gasoline, are
delivered into a liquids pipeline for shipment.

Form-Section 10 last revised: 8/15/2011 Section 10, Page 1 Saved Date: 2/28/2019
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Section 11

Source Determination
Source submitting under 20.2.70, 20.2.72, 20.2.73, and 20.2.74 NMAC

Sources applying for a construction permit, PSD permit, or operating permit shall evaluate surrounding
and/or associated sources (including those sources directly connected to this source for business reasons)
and complete this section. Responses to the following questions shall be consistent with the Air Quality
Bureau’s permitting guidance, Single Source Determination Guidance, which may be found on the
Applications Page in the Permitting Section of the Air Quality Bureau website.

Typically, buildings, structures, installations, or facilities that have the same SIC code, that are under
common ownership or control, and that are contiguous or adjacent constitute a single stationary source for
20.2.70, 20.2.72, 20.2.73, and 20.2.74 NMAC applicability purposes. Submission of your analysis of
these factors in support of the responses below is optional, unless requested by NMED.

A. Identify the emission sources evaluated in this section (list and describe):
Refer to Table 2-A.
B. Apply the 3 criteria for determining a single source:
SIC Code: Surrounding or associated sources belong to the same 2-digit industrial

grouping (2-digit SIC code) as this facility, OR surrounding or associated sources that
belong to different 2-digit SIC codes are support facilities for this source.

Yes O No

Common Ownership or Control: Surrounding or associated sources are under common
ownership or control as this source.

Yes O No

Contiguous or Adjacent: Surrounding or associated sources are contiguous or adjacent
with this source.

M Yes O No

C. Make a determination:

The source, as described in this application, constitutes the entire source for 20.2.70, 20.2.72, 20.2.73,
or 20.2.74 NMAC applicability purposes. If in “A” above you evaluated only the source that is the
subject of this application, all “YES” boxes should be checked. If in “A” above you evaluated other
sources as well, you must check AT LEAST ONE of the boxes “NO” to conclude that the source, as
described in the application, is the entire source for 20.2.70, 20.2.72, 20.2.73, and 20.2.74 NMAC

applicability purposes.

O The source, as described in this application, does not constitute the entire source for 20.2.70, 20.2.72, 20.2.73, or 20.2.74
NMAC applicability purposes (A permit may be issued for a portion of a source). The entire source consists of the
following facilities or emissions sources (list and describe):
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Section 13

Determination of State & Federal Air Quality Regulations

This section lists each state and federal air quality regulation that may apply to vour facility and/or equipment that are
stationary sources of regulated air pollutants.

Not all state and federal air quality regulations are included in this list. Go to the Code of Federal Regulations (CFR) or to the Air
Quality Bureau’s regulation page to see the full set of air quality regulations.

Required Information for Specific Equipment:

For regulations that apply to specific source types, in the ‘Justification’ column provide any information needed to determine if
the regulation does or does not apply. For example, to determine if emissions standards at 40 CFR 60, Subpart IIII apply to
your three identical stationary engines, we need to know the construction date as defined in that regulation; the manufacturer date;
the date of reconstruction or modification, if any; if they are or are not fire pump engines; if they are or are not emergency engines
as defined in that regulation; their site ratings; and the cylinder displacement.

Required Information for Regulations that Apply to the Entire Facility:
See instructions in the ‘Justification’ column for the information that is needed to determine if an ‘Entire Facility’ type of
regulation applies (e.g. 20.2.70 or 20.2.73 NMAC).

Regulatory Citations for Regulations That Do Not, but Could Apply:

If there is a state or federal air quality regulation that does not apply, but you have a piece of equipment in a source category for
which a regulation has been promulgated, you must provide the low level regulatory citation showing why your piece of
equipment is not subject to or exempt from the regulation. For example if you have a stationary internal combustion engine
that is not subject to 40 CFR 63, Subpart ZZZZ because it is an existing 2 stroke lean burn stationary RICE with a site rating of
more than 500 brake HP located at a major source of HAP emissions, your citation would be 40 CFR 63.6590(b)(3)(1). We don’t
want a discussion of every non-applicable regulation, but if it is possible a regulation could apply, explain why it does not.
For example, if your facility is a power plant, you do not need to include a citation to show that 40 CFR 60, Subpart OOO does
not apply to your non-existent rock crusher.

Regulatory Citations for Emission Standards:

For each unit that is subject to an emission standard in a source specific regulation, such as 40 CFR 60, Subpart 00O or
40 CFR 63, Subpart HH, include the low level regulatory citation of that emission standard. Emission standards can be
numerical emission limits, work practice standards, or other requirements such as maintenance. Here are examples: a glycol
dehydrator is subject to the general standards at 63.764C(1)(i) through (iii); an engine is subject to 63.6601, Tables 2a and 2b; a
crusher is subject to 60.672(b), Table 3 and all transfer points are subject to 60.672(e)(1)

Federally Enforceable Conditions:

All federal regulations are federally enforceable. All Air Quality Bureau State regulations are federally enforceable except for the
following: affirmative defense portions at 20.2.7.6.B, 20.2.7.110(B)(15), 20.2.7.11 through 20.2.7.113, 20.2.7.115, and
20.2.7.116; 20.2.37; 20.2.42; 20.2.43; 20.2.62; 20.2.63; 20.2.86; 20.2.89; and 20.2.90 NMAC. Federally enforceable means that
EPA can enforce the regulation as well as the Air Quality Bureau and federally enforceable regulations can count toward
determining a facility’s potential to emit (PTE) for the Title V, PSD, and nonattainment permit regulations.

INCLUDE ANY OTHER INFORMATION NEEDED TO COMPLETE AN APPLICABILITY DETERMINATION OR THAT
IS RELEVENT TO YOUR FACILITY’S NOTICE OF INTENT OR PERMIT.

EPA Applicability Determination Index for 40 CFR 60, 61, 63, ete: http://cfpub.epa.gov/adi/
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Table for STATE REGULATIONS:

Chaco Natural Gas Processing Plant
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STATE i
REGU- . pplies: Unit(s) or
LATIONS Title EI‘:::I]’V \ofes Facility JUSTIFICATION:
CITATION
12\](;\421;(: General Provisions Yes Facility General Provisions apply to Title V permit applications.
As this is a Title V application, the requirements of this part are not applicable to this
application (exemption at 20.2.3.9 NMAC). But as s the facility does have an NSR
20.2.3 Ambient Air Quality Yes Facili permit, 20.2.3 NMAC is applicable to the site. 20.2.3 NMAC is a State Implementation
NMAC Standards NMAAQS ty Plan (SIP) approved regulation that limits the maximum allowable concentration of
Total Suspended Particulates, Sulfur Compounds, Carbon Monoxide and Nitrogen
Dioxide.
20.2.7 . - All Title V major sources are subject to Air Quality Control Regulations, as defined in
NMAC Excess Emissions Yes Facility 20.2.7 NMAC, and are thus subject to the requirements of this regulation.
20.2.33 ](3} as .Buml?gN. ir N N/A This facility does not have gas burning with a heat input of greater than 1,000,000
NMAC quipment - itrogen © million British Thermal Units per year per unit.
Dioxide
20.2.34 Oil Burning No N/A This facility does not have oil burning equipment with a heat input of greater than
NMAC Equipment: NO2 1,000,000 million British Thermal Units per year per unit.
Natural Gas ; ol . . =
20.2.35 Processing Plant — N N/A This facility is not subject to the requirements of NMAC 2.35 for “New Natural Gas
NMAC S:‘E;;:rbblng an ° Processing Plants for which a modification commenced on or after July 1, 1974.
20.2.38 Hydrocarbon Storage v TK-28. TK-29 Facility is a ‘petroleum processing facility’ as defined by 20.2.38 NMAC with tanks
NMAC Facility e g (TK-28 and TK-29) subject to subpart 109.
20.2.39 Sulfur Recovery Plant o . . s )
NMAC - Sulfur No N/A The facility is not equipped with a sulfur recovery unit; this regulation does not apply.
8,11, 12,13,
202611 [ g oo 3y 3y awa% | Units8, 11,12, 13, 14,17, 18, 30, 32, 33, 34, 35, 36, 37, 42, 43, 44, 46, 48, 49, 50, and
09 Eﬁ(i)ss?ons 1810 Yes 3 6’ 37’ 42’ 43’ 51were considered ‘new petroleum processing facilities” under 20.2.37.7.C NMAC,
NMAC 44, 46, 48, 49, which has been repealed. These units will comply 20.2.61.
50, 51
20.2.70 . . o This facility is considered a major source under 20.2.70 NMAC and currently operates
NMAC | Operating Permits Yes | Tacility under Title V Permit Number P116-R2.
12\3\21(1: Operating Permit Fees | Yes Facility As this facility is subject to 20.2.70 NMAC, it is subject to 20.2.71 NMAC.
12\1(;42[1 (2: Construction Permits Yes Facility This facility is subject to 20.2.72 NMAC and NSR Permit Number 1555-M6.
NOI & Emissions .. e . . .
20.2.73 yenton Yes Facility Emissions Inventory Reporting: 20.2.73.300 NMAC applies. All Title V major sources
NMAC Requirements meet the applicability requirements of 20.2.73.300 NMAC.
. . This facility is PSD major as it is a stationary source not listed in Table 1 of this Part
20.2.74 Permits — Prevention . (20.2.74.501 NMAC) and which emits or has the potential to emit two hundred fifty
NMAC of Significant Yes Facility (250) tons per year or more of any regulated pollutant.
Deterioration (PSD)
20.2.75 Construction Permit No Facili This facility is subject to 20.2.71 NMAC (Operating Permit Emission Fees) and,
NMAC Fees ty therefore is not subject to the requirements of this regulations per 20.2.75.11.E.
35, 36, 37, 49,
8,11,17, 18,
32,33,34, 42,
20.2.77 New Source Yes 43,44, 50,51, This is a stationary source that is subject to the requirements of 40 CFR Part 60.
NMAC Performance g_rgg lf,)llz?m-(;bz Subparts A, GG, and KKK apply.
F-003, F-004,
F-005, F-006,
F-008, F-009
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STATE s
REGU- ppues. .
Faimans Title Enter Yes U;;z(iji)t;’ JUSTIFICATION:
CITATION il
20.2.78 Emission Standards . . -
NMAC for HAPS No N/A There are no Subparts of 40 CFR Part 61 that apply to equipment at this facility.
20.2.79 Permits — No N/A This facility is not located in a non-attainment area, therefore, this regulation does not
NMAC Nonattainment Areas apply.
20.2.80 This regulation is applicable if cited as applicable in NSR Permit 1555-M6. This
Nl\./IAC Stack Heights No N/A regulation is not cited as applicable in NSR 1555-M6, therefore, this regulation does not
apply.
20.2.82 I;gifg;ﬁ“g?{g: ;‘;)r Yes g(l)g’ 1;603%’ = This regulation applies to all sources emitting hazardous air pollutants, which are subject
NMAC HAPS g 51a’ P to the requirements of 40 CFR Part 63. Subparts A, HH, ZZZZ, and DDDDD apply.
Table for Applicable FEDERAL REGULATIONS:
FEDERAL -
REGU- . ApElies? Unit(s) or
LATIONS Title Enter Yes Facility JUSTIFICATION:
CITATION or No
40 CFR . Defined as applicable pursuant to 20.2.70.7.E.11. Any national ambient air
50 NAAQS Yes Facility quality standard applies to the entire facility.
35, 36, 37, 49,
8,11,17, 18,
32,33, 34, 42,
NSPS 40 43, 44, 50,51, | Applies if any other NSPS subpart applies. Turbines 35, 36, 37; Cryogenic
CFR 60, General Provisions Yes Cryo Plant, processing train; Inlet compressors in wet gas service; Inlet flares 42, 43, 44 are
Subpart A F-001, F-002, all subject to a NSPS and, therefore, are subject to 40 CFR 60, Subpart A.
F-003, F-004,
F-005, F-006,
F-008, F-009
NSPS 40
CFR60.4 SiibpeitiDa, Perfom‘.lance Establishes PM, SOz and NOx emission limits/standards of performance for
Standards for Electric N/A - . .
0a, . . No electric utility steam generating units constructed after 9/18/1978. Chaco does
S Utility Steam Generating R . .
ubpart ) not have any electric utility steam generating units,
D Units
a
NSPS 40 . T . .
CFR6040 | Electric Utility Steam Establishes NOx emission limit for boilers which exceed the 100 MMBtu/hr
) . ty' No N/A threshold and are constructed after the 6/19/1984 applicability date. Chaco does
b Subpart | Generating Units s . .
Db not have any electric utility steam generating units.
Standards of Performance for
NSPS Storage Vessels for
40 CFR Petroleum Liquids for which . - . .
60 Construction, Reconstruction, | No N/A There are no tanks at this facility for which construction was commenced
> X K between May 18, 1978 and July 23, 1984.
Subpart or Maodification Commenced
Ka After May 18, 1978, and
Prior to July 23, 1984
Standards of Performance for
NSPS Volatile Organic Liquid
40 CFR ﬁ;«:';izn\:efiselll? (fl;c‘:)lll-;dlgg TK-28 and TK-29 have capacity greater than 75 cubic meters, but less than
60, Vessels) for \()]Vhich g No N/A 1589.874 cubic meters. These tanks store condensate prior to custody transfer.
Is(ltl)bpm Construction, Reconstruction, Per 60.110b(d)(4), this subpart does not apply to these tanks.
or Modification Commenced
After July 23, 1984
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FEDERAL Applies?
REGU- : H
LATIONS Title Enter Yes| ‘L or JUSTIFICATION:
CITATION or No
NSPS
40 CFR Units 35, 36, 37, and 49 are subject to NSPS GG because they have a heat
60.330 Stationary Gas Turbines Yes 35,36,37. 49 energy greater than the 10 MMBtw/hour threshold and were installed after the
Subpart October 3, 1977 applicability date
GG
Facility is an Onshore Gas Plant with the following portions subject to Subpart
KKK:
All components of the cryogenic processing train, including refrigerant
8, 11,17, 18, compressors (units 32-34), the deethanizer, and the portions of process fugitive
32,33,34,42, | emissions in the cryogenic plant.
NSPS 43, 44, 50, 51, Glycol dehydrator (unit 51)
40 CFR Cryo Plant, ; L . .. . .
60 Leaks of VOC from Onshore Yes F-001. F-002 Inlet compressors in wet gas service, including Bisti #8 (unit 50), A Plant (units
3 1 = s L' ) . . . N
Subpart Gas Plants F-003. F-004, 1-5,8& 11), C Plant (units 17 & 18), E.Plant (electric compression)
KKK F-005, F-006, Inlet flares (units 42 & 43) and cryogenic plant flare (unit 44) are used as

F-008 control devices for KKK units.

F-009 Subpart KKK does not apply to the MDEA treatment unit as it is in liquid
service. Subpart KKK does not apply to compressors or equipment in residue
gas service as this gas contains no VOCs. Finally, Subpart KKK will not apply
to equipment to be removed from service (B plant, thermal oxidizer unit 46)

NSPS Standards of Perf £ Although the facility is a natural gas processing plant, it is not subject to
40 CFR oanhar s;; ¢ N :)rénance or N N/A Subpart LLL because the MDEA treatment unit is in liquid service and
Part 60 B L © accordingly does not meet the definition of a sweetening unit given in Subpart
Subpart Processing: SO2 Emissions LLL.
LLL
Standards of Performance for
NSPS : .
Crude Oil and Natural Gas
40CFR Production, Transmission, This regulation establishes standards of performance for crude oil and
Part and Distribution for which No N/A natural gas production, transmission and distribution. The facility does not
60 construction, modification or have any affected units that have been modified or reconstructed on or
Subpart reconstruction commenced after August 23, 2011.
0000 after August 23, 2011 and
before September 18, 2015
NSPS Standards of Performance for
40 CFR Crude Oil and Natural Gas
Part Facilities for which‘ ) No N/A The facility does not have any affected units that have been modified or
60 Construction, Modification or reconstructed after September 18, 2015,
Subpart Reconstruction Commenced
0000a After September 18, 2015
NSPS 40 Standards of performance for
CFR 60 Stationary Compression There are no stationary compression ignition internal combustion engines at this
o, ) No N/A
Subpart Ignition Internal Combustion facility.
1III Engines
NSPS
40 CFR Standards of Performance for None of the SI engines are subject to JJJJ because they have not been
Part 60 Stationary Spark Ignition No N/A constructed, modified, or reconstructed on or after the June 12, 2006
Subpart Internal Combustion Engines applicability date.
I
§S§S6go Standards of Performance for
Subpart Greenhouse Gas Emissions No N/A There are no electric generating units, as defined by this subpart at this facility.
TTTT for Electric Generating Units
Emissions Guidelines for
16151118630 Greenhouse Gas Emissions
Subpart and Compliance Times for No N/A There are no electric generating units, as defined by this subpart at this facility.
UIEJII}?J Electric Utility Generating

Units
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FEDERAL T,
REGU- - Applies? Unit(s) or
LATIONS Title Enter Yes Facility JUSTIFICATION:
CITATION or No
NSPS 40
g:tl){ :r%s Standards of performance for
WV&)W Municipal Solid Waste No N/A This facility is not a MSW Landfill. This regulation does not apply.
XXX, Co, (MSW) Landfills
and Cf
NESHAP Chaco does not emit or have threshold quantities of regulated substances at the
40 CFR .. facility and/or the facility is not involved in the triggering activity. Subpart M
61 General Provisions No I could potentially apply in the event of asbestos demolition; this subpart does not
Subpart A currently apply.
NESHAP . ; .
National Emission Standards Not applicable as this facility does not process mercury ore to recover mercury,
40 CFR No N/A use mercury chlor-alkali cells to produce chlorine gas and alkali metal
61 for Mercury . . .
hydroxide, and incinerate or dry wastewater treatment plant sludge.
Subpart E
The provisions of this subpart apply to each of the following sources that are
intended to operate in volatile hazardous air pollutant (VHAP) service: pumps,
compressors, pressure relief devices, sampling connection systems, open-ended
NESHAP . .. valves or lines, valves, connectors, surge control vessels, bottoms receivers, and
National Emission Standards ; . . .
40 CFR i control devices or systems required by this subpart. VHAP service means a
for Equipment Leaks No N/A . . X . sy e .
61 (Fugitive Emission Sources) piece of equipment either contains or contacts a fluid (liquid or gas) that is at
Subpart V g least 10 percent by weight of VHAP. VHAP means a substance regulated under
this subpart for which a standard for equipment leaks of the substance has been
promulgated. There is no equipment at this facility that operates in VHAP
service.
MACT 51b, F-005, F
40 CFR General Provisions Yes 009, 30, 48, U1.11ts at th1§ facﬂlt}{ are subject to MACT HH, ZZZZ, and DDDDD. Therefore,
63, 51a this regulation applies.
Subpart A
This facility is Subject to the requirements of 40 CFR 63 Subpart HH
Facility was major for HAPS in Permit P116 issued November 18, 2008. Once
in always in.
Subpart HH applies to the glycol dehydration unit (unit 51b).
MACT Subpart HH also applies to tank fugitives (unit F-009) and fugitives in
40 CFR Oil and Natural Gas 51b, F-005, conflensate service' (unit F-O(_)‘.S) since the we}gh:g % of HAPS in condensate
63.760 Production Facilities Yes F-009 designates the equipment as “in VHAP service.
Subpart Subpart HH does not apply to the condensate tanks (TK28 and TK29) as they
HH do not have an annual average throughput equal to or greater than 79,500 liters
as specified in the definition of a “storage vessels with the potential for flash
emissions™ in 40 CFR 63.761.
Subpart HH is not applicable to the compressors or other equipment at Chaco
because the units are not “in VHAP service™.
MACT National Emission Standards
40 CFR for Hazardous Air Pollutants
63 from Natural Gas No N/A Chaco is not a natural gas transmission facility; this subpart does not apply.
Subpart Transmission and Storage
HHH Facilities
MACT 40 patiorl Em1551qn SIEHdENS This subpart establishes national emission limitations and work practice
for Hazardous Air Pollutants . ; . - o
CFR 63 . . standards for HAPs emitted from industrial, commercial, and institutional
for Major Industrial, Yes 48, 51a . . e, s
Subpart Commercial. and Institutional boilers and process heaters located at major sources of HAPs. The facility is a
DDDDD or i a major source of HAPs and has two units (48, 51a) subject to this subpart.
Boilers & Process Heaters
MACT 40 | National Emission Standards
CFR 63 for Hazardous Air Pollutants . . . . -
Subpart Coal & Ofl Fire Electric No N/A There are no electric utility steam generating units at this facility.
j8181018)0] Utility Steam Generating Unit
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FEDERAL Applies?
REGU- : i
LATIONS Title Enter Yes Ul?s:z(i?i)t;r JUSTIFICATION:
CITATION or Ne
This subpart establishes national emission limitations and operating limitations
MACT National Emission Standard for HAPs from stationary combustion turbines located at major sources of HAP
40 CFR f at;_(; T dmlss[l,?n P ?ln tarts emissions. The facility does not have any turbines subject to this subpart as all
63 for ) azardous C r bo :] ants No N/A units are considered existing units (constructed, modified or reconstructed |
Subpart ,[(,) r b.tatlonary SEDISEoN before Jan. 14, 2003). As stated in 63.6090(b)(4), existing stationary
YYYY SOEES combustion turbines in all categories do not have to meet the requirements of
this subpart or of subpart A.
The listed units must comply with this Subpart.
MACT National Emissions Standards
40 CFR for Hazardous Air Pollutants All other facility engines are existing engines (either 2SLB, 4SLB, CI, or
63 for Stationary Reciprocating Yes 30, 50 emergency) at a major source of HAPs and accordingly not subject to any
Subpart Internal Combustion Engines requirements of MACT ZZZZ. Specifically, per 40 CFR 63.6590(b)(3), MACT
7777, (RICE MACT) ZZ777 imposes no requirements on existing 2SLB, 4SLB, CI, emergency, and
limited-use stationary RICE.
This requirement does not apply. In general terms, an affected unit must be
40 CFR Compliance Assurance N N/A subject to an emission limit for a pollutant; use a control device to achieve
64 Monitoring N compliance with that limit; and have a pre-control potential to emit for that
pollutant great than major-source level.
40 CFR Chemical Accident .. Chaco Gas Plant is subject to 40 CFR 68 because it handles greater than
68 Preevention Yes Facility threshold quantities of certain flammable substances (condensate).
Title IV —
Acid Rain . . Does not apply as this facility does not generate commercial electric power or
40 CFR Acid Rain No N/A electric power for sale.
72
Title IV —
Acid Rain | Sulfur Dioxide Allowance N N/A Does not apply as this facility does not generate commercial electric power or
40 CFR Emissions 0 electric power for sale.
73
Title TV-
Acid Rain | Continuous Emissions N N/A Does not apply as this facility does not generate commercial electric power or
40 CFR Monitoring ° electric power for sale.
75
Title IV — . e .
Acid Rain Ac'fl I.{am Nltrog?n Oxides T Does not apply as this facility does not generate commercial electric power or
Emission Reduction No N/A .
40 CFR electric power for sale.
Program
76
Not Applicable —facility does not “service”, “maintain” or “repair” class I or
class II appliances nor “disposes” of the appliances. Note: Disposal definition
in 82.152: Disposal means the process leading to and including: (1) The
discharge, deposit, dumping or placing of any discarded appliance into or on
Title VI — . any land or water; (2) The disassembly of any appliance for discharge, deposit,
Protection of . dumping or placing of its discarded component parts into or on any land or
g(z) CFR Stratospheric Ozone No N/A water; or (3) The disassembly of any appliance for reuse of its component parts.

“Major maintenance, service, ot repair means” any maintenance, service, or
repair that involves the removal of any or all of the following appliance
components: compressor, condenser, evaporator, or auxiliary heat exchange
coil; or any maintenance, service, or repair that involves uncovering an opening
of more than four (4) square inches of “flow area” for more than 15 minutes.
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Section 14

Operational Plan to Mitigate Emissions
(Submitting under 20.2.70, 20.2.72, 20.2.74 NMAC)

Title V Sources (202.70NMAC): By checking this box and certifying this application the permittee certifies that it has
developed an Operational Plan to Mitigate Emissions During Startups, Shutdowns. and Emergencies defining the
measures to be taken to mitigate source emissions during startups, shutdowns, and emergencies as required by
20.2.70.300.D.5(f) and (g) NMAC. This plan shall be kept on site to be made available to the Department upon request.
This plan should not be submitted with this application.

O NSR 02728M4ac), PSD (202.74nMmac) & Nonattainment (20.2.79 NMAC) Sources: By checking this box and
certifying this application the permittee certifies that it has developed an Operational Plan to Mitigate Source Emissions
During Malfunction, Startup, or Shutdown defining the measures to be taken to mitigate source emissions during
malfunction, startup, or shutdown as required by 20.2.72.203.A.5 NMAC. This plan shall be kept on site to be made
available to the Department upon request. This plan should not be submitted with this application.

M Title V 202.70 n\Mac), NSR (202.72 \mac), PSD (20274 NMac) & Nonattainment (202.79NMAC) Sources: By
checking this box and certifying this application the permittee certifies that it has established and implemented a Plan to
Minimize Emissions During Routine or Predictable Startup, Shutdown, and Scheduled Maintenance through work practice
standards and good air pollution control practices as required by 20.2.7.14.A and B NMAC. This plan shall be kept on site
or at the nearest field office to be made available to the Department upon request. This plan should not be submitted with
this application.

OPERATIONAL PLAN TO MITIGATE EMISSIONS

ENTERPRISE PRODUCTS * CHACO GAS PLANT

Pursuant to 20.2.7. 14.300.D.5(f) NMAC
Operational Plan to Mitigate Emissions During Startups, Shutdowns and Emergencies

and
Pursuant to 20.2.72.203.A.5 NMAC
Operational Plan to Mitigate Source Emissions During Malfunction, Startup or Shutdown

and
Pursuant to 20.2.7.15.A and B NMAC
Plan to Minimize Emissions During Routine or Predictable Startup, Shutdown and Scheduled Maintenance

OPERATIONAL PLAN

TO MINIMIZE EMISSIONS DURING ROUTINE OR PREDICTABLE STARTUP, SHUTDOWN & MAINTENANCE;
AND

To MITIGATE EMISSIONS DURING STARTUPS, SHUTDOWNS MALFUNCTIONS AND EMERGENCIES

CHACO GAS PLANT
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Emissions during startups, shutdowns, and maintenance (SSM) will be minimized and mitigated through the use of industry
standard and/or manufacturer recommended operating practices. Enterprise Field Services (Enterprise) engineers and trained
technicians are responsible for the timely and effective execution of these actions. In addition, equipment at facilities are
equipped with safety devices that will aid in minimizing excess emissions during non-routine operating conditions. The
following summarizes Enterprise’s operational plans for minimizing and mitigating excess emissions.

Maintenance

Key to minimizing excess emissions during non-routine operating conditions is minimizing the occurrence of such conditions.
To this end, Enterprise has taken a pro-active approach to facility and equipment maintenance and environmental awareness.
Operations personnel are aware of the importance of proper and efficient operation of equipment, and of the potential liabilities
associated with improper operation. Moreover, Enterprise recognizes the economic incentives to maintain and operate
equipment efficiently. Malfunctioning equipment wastes resources and costs money.

Equipment at the facility is maintained in accordance with manufacturers’ recommendations, industry best operating practices,
and Enterprise’s own practices designed to minimize downtime and non-routine operations. Procedures exist for maintenance
of each major piece of equipment; personnel are trained in proper procedures; and Enterprise’s own internal review processes
ensure that procedures are followed. Trained technicians routinely inspect equipment and operating parameters to maintain
equipment in good working condition and to minimize emissions. As a result, non-routine operational events and consequent
excess emissions are minimized.

Startup and Shutdown

Excess emissions from startup and shutdown events are brief, as the duration of the actual startup or shutdown event is
relatively short. Moreover, the nature of the equipment at the facility is such that startup and shutdown events typically do not
result in hourly emission rates being exceeded. While a reciprocating engine may emit CO at a much higher instantaneous rate
during its initial warm-up period, the warm-up period will be of limited duration and have a negligible effect on total emissions
for that hour.

However, Enterprise takes steps to minimize the number of such events, and to minimize their duration.

For example, equipment shutdowns for maintenance are performed in accordance with procedures designed to minimize the
duration of shutdown events. Such procedures include the following.

* Maintenance may be scheduled for periods of low load.

* Multiple maintenance activities may be scheduled to occur simultaneously.

* Startup procedures for the engine are normally completed in less than 15 minutes, and shutdown procedures are normally
completed in less than 5 minutes.

* Maintenance of pumps, filter changes, do not always require blow down of compressors. Equipment blow downs for
maintenance will be vented to atmosphere when necessary to allow safe operation.

Malfunctions and Emergencies
If a malfunction of control equipment occurs the emission unit will be shut down until the control can be repaired. If an
emission unit malfunctions, typically engine or turbine, the unit will normally auto shutdown. Startup and shutdown conditions
associated with malfunction or emergency remain consistent with those described above. Attempts will be made to minimize
emissions associated with equipment and/or pipeline contents during an emergency; however each situation will be assessed
separately as safety is the first priority.

In the event that a startup, shutdown, maintenance or malfunction event violates an applicable requirement or results in
emissions greater than the allowable emission rate for the affected emissions unit(s) considered over an averaging time
consistent with the averaging time for the applicable emissions limit, Enterprise will report such an event pursuant to 20.2.7
NMAC where the applicable requirement that is the basis for the limit is an Air Quality Control Regulation, except NSPS or
MACT.
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Section 15

Alternative Operating Scenarios
(Submitting under 20.2.70, 20.2.72, 20.2.74 NMAC)

Alternative Operating Scenarios: Provide all information required by the department to define alternative operating
scenarios. This includes process, material and product changes; facility emissions information; air pollution control equipment
requirements; any applicable requirements; monitoring, recordkeeping, and reporting requirements; and compliance
certification requirements. Please ensure applicable Tables in this application are clearly marked to show alternative operating
scenario.

Construction Scenarios: When a permit is modified authorizing new construction to an existing facility, NMED includes a
condition to clearly address which permit condition(s) (from the previous permit and the new permit) govern during the
interval between the date of issuance of the modification permit and the completion of construction of the modification(s).
There are many possible variables that need to be addressed such as: Is simultaneous operation of the old and new units
permitted and, if so for example, for how long and under what restraints? In general, these types of requirements will be
addressed in Section A100 of the permit, but additional requirements may be added elsewhere. Look in A100 of our NSR
and/or TV permit template for sample language dealing with these requirements. Find these permit templates at:
hitps://www.env.nm.eov/agb/permit/agb_polhtml, Compliance with standards must be maintained during construction, which
should not usually be a problem unless simultaneous operation of old and new equipment is requested.

In this section, under the bolded title “Construction Scenarios”, specify any information necessary to write these conditions,
such as: conservative-realistic estimated time for completion of construction of the various units, whether simultaneous
operation of old and new units is being requested (and, if so, modeled), whether the old units will be removed or
decommissioned, any PSD ramifications, any temporary limits requested during phased construction, whether any increase in
emissions is being requested as SSM emissions or will instead be handled as a separate Construction Scenario (with
corresponding emission limits and conditions, etc.

No alternative operating scenarios are being requested with this application.
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Section 16
Air Dispersion Modeling

1) Minor Source Construction (20.2.72 NMAC) and Prevention of Significant Deterioration (PSD) (20.2.74 NMAC) ambient
impact analysis (modeling): Provide an ambient impact analysis as required at 20.2.72.203.A(4) and/or 20.2.74.303
NMAC and as outlined in the Air Quality Bureau’s Dispersion Modeling Guidelines found on the Planning Section’s
modeling website. If air dispersion modeling has been waived for one or more pollutants, attach the AQB Modeling
Section modeling waiver approval documentation.

2) SSM Modeling: Applicants must conduct dispersion modeling for the total short term emissions during routine or
predictable startup, shutdown, or maintenance (SSM) using realistic worst case scenarios following guidance from the Air
Quality Bureau’s dispersion modeling section. Refer to "Guidance for Submittal of Startup, Shutdown, Maintenance
Emissions in Permit Applications (hitp://www.env.nm.gov/agb/permit/app form.html) for more detailed instructions on
SSM emissions modeling requirements.

3) Title V (20.2.70 NMAC) ambient impact analysis: Title V applications must specify the construction permit and/or Title V
Permit number(s) for which air quality dispersion modeling was last approved. Facilities that have only a Title V permit,
such as landfills and air curtain incinerators, are subject to the same modeling required for preconstruction permits
required by 20.2.72 and 20.2.74 NMAC.

Air quality dispersion modeling was last submitted with the application for permit number 1555-M5.

Enter an X for
What is the purpose of this application? each purpose
that applies

New PSD major source or PSD major modification (20.2.74 NMAC). See #1 above.

New Minor Source or significant permit revision under 20.2.72 NMAC (20.2.72.219.D NMAC).
See #1 above. Note: Neither modeling nor a modeling waiver is required for VOC emissions.
Reporting existing pollutants that were not previously reported.

Reporting existing pollutants where the ambient impact is being addressed for the first time.
Title V application (new, renewal, significant, or minor modification. 20.2.70 NMAC). See #3 X
above.

Relocation (20.2.72.202.B.4 or 72.202.D.3.c NMAC)

Minor Source Technical Permit Revision 20.2.72.219.B.1.d.vi NMAC for like-kind unit
replacements.

Other: i.e. SSM modeling. See #2 above.

This application does not require modeling since this is a No Permit Required (NPR) application.
This application does not require modeling since this is a Notice of Intent (NOI) application
(20.2.73 NMAC).

This application does not require modeling according to 20.2.70.7.E(11), 20.2.72.203.A(4),
20.2.74.303, 20.2.79.109.D NMAC and in accordance with the Air Quality Bureau’s Modeling
Guidelines.

Check each box that applies:

O See attached, approved modeling waiver for all pollutants from the facility.

D See attached, approved modeling waiver for some pollutants from the facility.

U Attached in Universal Application Form 4 (UA4) is a modeling report for all pollutants from the facility.
O Attached in UA4 is a modeling report for some pollutants from the facility.

M No modeling is required.
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Section 17

Compliance Test History
(Submitting under 20.2.70, 20.2.72, 20.2.74 NMAC)

To show compliance with existing NSR permits conditions, you must submit a compliance test history. The table below

provides an example.

Compliance Test History Table

Unit No. Test Description Test Date
May 1995
8 EPA Method August 1997
8 Portable Analyzer NOx & CO January 2010
11 EPA Method August 1996
11 Portable Analyzer NOx & CO January 2010
May 1995
12 EPA Method August 1996
12 Portable Analyzer NOx & CO February 2010
May 1995
13 EPA Method Aucust 1996
13 Portable Analyzer NOx & CO February 2010
May 1995
14 EPA Method August 1996
14 Portable Analyzer NOx & CO February 2010
17 EPA Method May 1995
17 Portable Analyzer NOx & CO February 2010
18 EPA Method Mav 1995
18 Portable Analyzer NOx & CO February 2010
32 EPA Method August 1996
32 Portable Analyzer NOx & CO February 2010
33 EPA Method August 1996
33 Portable Analyzer NOx & CO February 2010
34 EPA Method August 1996
34 Portable Analyzer NOx & CO January 2010
35 EPA Method August 1996
35 Portable Analyzer NOx & CO January 2010
36 EPA Method November 1996
36 Portable Analyzer NOx & CO January 2010
37 EPA Method November 1996
37 Portable Analyzer NOx & CO January 2010
42 EPA Method (are control devices for KKK facilities) January 2010
Required Annual Tests:
Unit No. Test Description Test Date
1 NOx and CO Portable Analyzer 4/5/2011
1 NOx and CO Portable Analyzer 4/2/2012
1 NOx and CO Portable Analyzer 4/2/2013
1 NOx and CO Portable Analyzer 3/17/2014
2 NOx and CO Portable Analyzer 4/5/2011
2 NOx and CO Portable Analyzer 4/5/2012
2 NOx and CO Portable Analyzer 4/2/2013
2 NOx and CO Portable Analyzer 3/17/2014
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8 NOx and CO Portable Analyzer 4/6/2011

8 NOx and CO Method 7e & 10 5/22/2012
9 NOx and CO Portable Analyzer 4/6/2011

9 NOx and CO Method 7e & 10 5/22/2012
9 NOx and CO Portable Analyzer 4/2/2013

9 NOx and CO Portable Analyzer 3/17/2014
12 NOx and CO Portable Analyzer 2/16/2011
12 NOx and CO Portable Analyzer 2/14/2012
12 NOx and CO Portable Analyzer 2/4/2013

12 NOx and CO Portable Analyzer 2/28/2014
12 NOx and CO Portable Analyzer 4/6/2015

12 NOx and CO Portable Analyzer 3/1/2016

12 NOx and CO Portable Analyzer 5/18/2017
12 NOx and CO Portable Analyzer 4/4/2018

14 NOx and CO Portable Analyzer 4/7/2011

14 NOx and CO Portable Analyzer 2/21/2012
14 NOx and CO Portable Analyzer 2/6/2013

14 NOx and CO Portable Analyzer 3/14/2014
14 NOx and CO Portable Analyzer 3/24/2015
14 NOx and CO Portable Analyzer 3/3/2016

14 NOx and CO Portable Analyzer 5/23/2017
14 NOx and CO Portable Analyzer 3/29/2018
17 NOx and CO Portable Analyzer 2/22/2011
17 NOx and CO Portable Analyzer 2/22/2012
17 NOx and CO Portable Analyzer 1/23/2013
17 NOx and CO Portable Analyzer 2/19/2014
17 NOx and CO Portable Analyzer 2/17/2015
17 NOx and CO Portable Analyzer 2/17/2016
17 NOx and CO Portable Analyzer 4/17/2017
17 NOx and CO Portable Analyzer 3/28/2018
18 NOx and CO Portable Analyzer 2/22/2011
18 NOx and CO Portable Analyzer 2/23/2012
18 NOx and CO Portable Analyzer 1/24/2013
18 NOx and CO Portable Analyzer 2/20/2014
18 NOx and CO Portable Analyzer 2/10/2015
18 NOx and CO Portable Analyzer 2/18/2016
18 NOx and CO Portable Analyzer 4/17/2017
18 NOx and CO Portable Analyzer 4/12/2018
35 NOx and CO Portable Analyzer 2/23/2011
35 NOx and CO Portable Analyzer 2/29/2012
35 NOx and CO Portable Analyzer 2/7/2013

35 NOx and CO Portable Analyzer 2/25/2014
35 NOx and CO Portable Analyzer 3/26/2015
35 NOx and CO Portable Analyzer 3/24/2016
35 NOx and CO Portable Analyzer 5/17/2017
35 NOx and CO Portable Analyzer 4/17/2018
36 NOx and CO Portable Analyzer 3/7/2011

36 NOx and CO Portable Analyzer 3/1/2012

36 NOx and CO Portable Analyzer 2/11/2013
36 NOx and CO Portable Analyzer 2/26/2014
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36 NOx and CO Portable Analyzer 3/26/2015
36 NOx and CO Portable Analyzer 3/24/2016
36 NOx and CO Portable Analyzer 5/16/2017
36 NOx and CO Portable Analyzer 3/8/2018
37 NOx and CO Portable Analyzer 2/23/2011
37 NOx and CO Portable Analyzer 3/5/2012
37 NOx and CO Portable Analyzer 2/12/2013
37 NOx and CO Portable Analyzer 2/21/2014
37 NOx and CO Portable Analyzer 3/25/2015
37 NOx and CO Portable Analyzer 3/7/2016
37 NOx and CO Portable Analyzer 5/16/2017
37 NOx and CO Portable Analyzer 4/16/2018
49 NOx and CO Portable Analyzer 2/28/2011
49 NOx and CO Portable Analyzer 3/5/2012
49 NOx and CO Portable Analyzer 3/27/2013
49 NOx and CO Portable Analyzer 3/13/2014
49 NOx and CO Portable Analyzer 3/4/2015
49 NOx and CO Portable Analyzer 2/23/2016
49 NOx and CO Portable Analyzer 4/18/2017
49 NOx and CO Portable Analyzer 7/252018
Required Quarterly Tests:
Unit No. Test Description Test Date
8 NOx and CO Portable Analyzer 2/14/2011
8 NOx and CO Portable Analyzer 5/2/2011
8 NOx and CO Portable Analyzer 7/5/2011
8 NOx and CO Portable Analyzer 10/19/2011
8 NOx and CO Portable Analyzer 2/15/2012
8 NOx and CO Portable Analyzer 4/10/2012
8 NOx and CO Portable Analyzer 7/23/2012
8 NOx and CO Portable Analyzer 10/1/2012
8 NOx and CO Portable Analyzer 1/21/2013
8 NOx and CO Portable Analyzer 4/1/2013
8 NOx and CO Portable Analyzer 9/17/2013
8 NOx and CO Portable Analyzer 12/17/2013
8 NOx and CO Portable Analyzer 2/27/2014
8 NOx and CO Portable Analyzer 6/12/2014
8 NOx and CO Portable Analyzer 9/3/2014
8 NOx and CO Portable Analyzer 12/16/2014
8 NOx and CO Portable Analyzer 2/19/2015
8 NOx and CO Portable Analyzer 6/11/2015
8 NOx and CO Portable Analyzer 9/23/2015
8 NOx and CO Portable Analyzer 12/21/2015
8 NOx and CO Portable Analyzer 3/17/2016
8 NOx and CO Portable Analyzer 6/22/2016
8 NOx and CO Portable Analyzer 9/13/2016
8 NOx and CO Portable Analyzer 3/28/2017
8 NOx and CO Portable Analyzer 6/6/2017
8 NOx and CO Portable Analyzer 9/21/2017

Form-Section 19 last revised: 8/15/2011

Section 19, Page 3

Saved Date: 2/28/2019




Enterprise Field Services, LLC

Chaco Natural Gas Processing Plant

March 2019; Revision 0

8 NOx and CO Portable Analyzer 12/15/2017
8 NOx and CO Portable Analyzer 2/26/2018
8 NOx and CO Portable Analyzer 6/5/2018
8 NOx and CO Portable Analyzer 8/29/2018
11 NOx and CO Portable Analyzer 2/15/2011
11 NOx and CO Portable Analyzer 4/26/2011
11 NOx and CO Portable Analyzer 7/6/2011
11 NOx and CO Portable Analyzer 10/20/2011
11 NOx and CO Portable Analyzer 1/4/2012
11 NOx and CO Portable Analyzer 4/11/2012
11 NOx and CO Portable Analyzer 7/24/2012
11 NOx and CO Portable Analyzer 10/2/2012
11 NOx and CO Portable Analyzer 1/22/2013
11 NOx and CO Portable Analyzer 4/2/2013
11 NOx and CO Portable Analyzer 9/17/2013
11 NOx and CO Portable Analyzer 12/13/2013
11 NOx and CO Portable Analyzer 2/27/2014
11 NOx and CO Portable Analyzer 5/28/2014
11 NOx and CO Portable Analyzer 8/19/2014
11 NOx and CO Portable Analyzer 12/9/2014
11 NOx and CO Portable Analyzer 2/19/2015
11 NOx and CO Portable Analyzer 6/3/2015
11 NOx and CO Portable Analyzer 9/28/2015
11 NOx and CO Portable Analyzer 11/30/2015
11 NOx and CO Portable Analyzer 2/24/2016
11 NOx and CO Portable Analyzer 6/21/2016
11 NOx and CO Portable Analyzer 9/8/2016
11 NOx and CO Portable Analyzer 2/28/2017
11 NOx and CO Portable Analyzer 6/5/2017
11 NOx and CO Portable Analyzer 9/18/2017
11 NOx and CO Portable Analyzer 12/12/2017
11 NOx and CO Portable Analyzer 2/2018
11 NOx and CO Portable Analyzer 6/6/2018
13 NOx and CO Portable Analyzer 2/17/2011
13 NOx and CO Portable Analyzer 4/5/2011
13 NOx and CO Portable Analyzer 7/7/2011
13 NOx and CO Portable Analyzer 10/11/2011
13 NOx and CO Portable Analyzer 2/17/2012
13 NOx and CO Portable Analyzer 4/12/2012
13 NOx and CO Portable Analyzer 7/25/2012
13 NOx and CO Portable Analyzer 11/1/2012
13 NOx and CO Portable Analyzer 2/5/2013
13 NOx and CO Portable Analyzer 4/10/2013
13 NOx and CO Portable Analyzer 9/20/2013
13 NOx and CO Portable Analyzer 12/13/2013
13 NOx and CO Portable Analyzer 3/12/2014
13 NOx and CO Portable Analyzer 6/12/2014
13 NOx and CO Portable Analyzer 9/3/2014
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13 NOx and CO Portable Analyzer 12/26/2014
13 NOx and CO Portable Analyzer 3/24/2015
13 NOx and CO Portable Analyzer 6/2/2015
13 NOx and CO Portable Analyzer 9/28/2015
13 NOx and CO Portable Analyzer 12/2/2015
13 NOx and CO Portable Analyzer 3/2/2016
13 NOx and CO Portable Analyzer 6/21/2016
13 NOx and CO Portable Analyzer 3/28/2017
13 NOx and CO Portable Analyzer 8/22/2017
13 NOx and CO Portable Analyzer 11/13/2017
13 NOx and CO Portable Analyzer 3/7/2018
13 NOx and CO Portable Analyzer 6/14/2018
13 NOx and CO Portable Analyzer 8/29/2018
32 NOx and CO Portable Analyzer 2/25/2011
32 NOx and CO Portable Analyzer 4/12/2011
32 NOx and CO Portable Analyzer 7/8/2011
32 NOx and CO Portable Analyzer 10/13/2011
32 NOx and CO Portable Analyzer 2/24/2012
32 NOx and CO Portable Analyzer 4/17/2012
32 NOx and CO Portable Analyzer 7/26/2012
32 NOx and CO Portable Analyzer 10/4/2012
32 NOx and CO Portable Analyzer 1/28/2013
32 NOx and CO Portable Analyzer 4/3/2013
32 NOx and CO Portable Analyzer 9/25/2013
32 NOx and CO Portable Analyzer 12/16/2013
32 NOx and CO Portable Analyzer 3/12/2014
32 NOx and CO Portable Analyzer 6/11/2014
32 NOx and CO Portable Analyzer 8/28/2014
32 NOx and CO Portable Analyzer 12/18/2014
32 NOx and CO Portable Analyzer 3/4/2015
32 NOx and CO Portable Analyzer 6/3/2015
32 NOx and CO Portable Analyzer 9/23/2015
32 NOx and CO Portable Analyzer 12/7/2015
32 NOx and CO Portable Analyzer 3/16/2016
32 NOx and CO Portable Analyzer 6/13/2016
32 NOx and CO Portable Analyzer 9/13/2016
32 NOx and CO Portable Analyzer 3/6/2017
32 NOx and CO Portable Analyzer 6/13/2017
32 NOx and CO Portable Analyzer 9/18/2017
32 NOx and CO Portable Analyzer 12/12/2017
32 NOx and CO Portable Analyzer 2/8/2018
32 NOx and CO Portable Analyzer 6/2/2018
32 NOx and CO Portable Analyzer 8/15/2018
33 NOx and CO Portable Analyzer 2/25/2011
33 NOx and CO Portable Analyzer 4/20/2011
33 NOx and CO Portable Analyzer 7/11/2011
33 NOx and CO Portable Analyzer 10/14/2011
33 NOx and CO Portable Analyzer 2/27/2012
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33 NOx and CO Portable Analyzer 4/18/2012
33 NOx and CO Portable Analyzer 7/27/2012
33 NOx and CO Portable Analyzer 10/5/2012
33 NOx and CO Portable Analyzer 1/29/2013
33 NOx and CO Portable Analyzer 4/4/2013
33 NOx and CO Portable Analyzer 9/25/2013
33 NOx and CO Portable Analyzer 12/16/2013
33 NOx and CO Portable Analyzer 3/19/2014
33 NOx and CO Portable Analyzer 6/11/2014
33 NOx and CO Portable Analyzer 8/28/2014
33 NOx and CO Portable Analyzer 12/22/2014
33 NOx and CO Portable Analyzer 3/2/2015
33 NOx and CO Portable Analyzer 6/3/2015
33 NOx and CO Portable Analyzer 9/23/2015
33 NOx and CO Portable Analyzer 12/7/2015
33 NOx and CO Portable Analyzer 3/2/2016
33 NOx and CO Portable Analyzer 6/13/2016
33 NOx and CO Portable Analyzer 3/13/2017
33 NOx and CO Portable Analyzer 6/13/2017
33 NOx and CO Portable Analyzer 8/14/2017
33 NOx and CO Portable Analyzer 12/11/2017
33 NOx and CO Portable Analyzer 3/27/2018
33 NOx and CO Portable Analyzer 6/11/2018
34 NOx and CO Portable Analyzer 2/26/2011
34 NOx and CO Portable Analyzer 4/20/2011
34 NOx and CO Portable Analyzer 7/12/2011
34 NOx and CO Portable Analyzer 10/18/2011
34 NOx and CO Portable Analyzer 2/28/2012
34 NOx and CO Portable Analyzer 4/19/2012
34 NOx and CO Portable Analyzer 7/30/2012
34 NOx and CO Portable Analyzer 10/8/2012
34 NOx and CO Portable Analyzer 1/30/2013
34 NOx and CO Portable Analyzer 4/8/2013
34 NOx and CO Portable Analyzer 9/25/2013
34 NOx and CO Portable Analyzer 12/12/2013
34 NOx and CO Portable Analyzer 3/13/2014
34 NOx and CO Portable Analyzer 6/11/2014
34 NOx and CO Portable Analyzer 8/28/2014
34 NOx and CO Portable Analyzer 11/19/2014
34 NOx and CO Portable Analyzer 3/3/2015
34 NOx and CO Portable Analyzer 6/2/2015
34 NOx and CO Portable Analyzer 9/28/2015
34 NOx and CO Portable Analyzer 12/8/2015
34 NOx and CO Portable Analyzer 3/14/2016
34 NOx and CO Portable Analyzer 6/21/2016
34 NOx and CO Portable Analyzer 3/6/2017
34 NOx and CO Portable Analyzer 6/20/2017
34 NOx and CO Portable Analyzer 9/12/2017
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34 NOx and CO Portable Analyzer 12/18/2017
34 NOx and CO Portable Analyzer 6/12/2018
50 NOx and CO Portable Analyzer 3/1/2011
50 NOx and CO Portable Analyzer 4/4/2011
50 NOx and CO Portable Analyzer 7/13/2011
50 NOx and CO Portable Analyzer 10/12/2011
50 NOx and CO Portable Analyzer 3/7/2012
50 NOx and CO Portable Analyzer 4/24/2012
50 NOx and CO Portable Analyzer 8/1/2012
50 NOx and CO Portable Analyzer 10/9/2012
50 NOx and CO Portable Analyzer 1/31/2013
50 NOx and CO Portable Analyzer 4/9/2013
50 NOx and CO Portable Analyzer 9/19/2013
50 NOx and CO Portable Analyzer 12/11/2013
50 NOx and CO Portable Analyzer 2/20/2014
50 NOx and CO Portable Analyzer 5/28/2014
50 NOx and CO Portable Analyzer 8/19/2014
50 NOx and CO Portable Analyzer 12/9/2014
50 NOx and CO Portable Analyzer 3/11/2015
50 NOx and CO Portable Analyzer 5/21/2015
50 NOx and CO Portable Analyzer 9/29/2015
50 NOx and CO Portable Analyzer 12/2/2015
50 NOx and CO Portable Analyzer 3/23/2016
50 NOx and CO Portable Analyzer 5/31/2016
50 NOx and CO Portable Analyzer 9/8/2016
50 NOx and CO Portable Analyzer 2/28/2017
50 NOx and CO Portable Analyzer 6/5/2017
50 NOx and CO Portable Analyzer 9/14/2017
50 NOx and CO Portable Analyzer 11/7/2017
50 NOx and CO Portable Analyzer 2/21/2018
50 NOx and CO Portable Analyzer 6/7/2018
50 NOx and CO Portable Analyzer 8/22/2018
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Section 19

Requirements for Title V Program

Who Must Use this Attachment:
* Any major source as defined in 20.2.70 NMAC.

* Any source, including an area source, subject to a standard or other requirement promulgated under Section 111 - Standards
of Performance for New Stationary Sources, or Section 112 Hazardous Air Pollutants, of the 1990 federal Clean Air Act
("federal Act"). Non-major sources subject to Sections 111 or 112 of the federal Act are exempt from the obligation to
obtain an 20.2.70 NMAC operating permit until such time that the EPA Administrator completes rulemakings that require
such sources to obtain operating permits. In addition, sources that would be required to obtain an operating permit solely
because they are subject to regulations or requirements under Section 112(r) of the federal Act are exempt from the
requirement to obtain an Operating Permit.

* Any Acid Rain source as defined under title IV of the federal Act. The Acid Rain program has additional forms. See
hiip://www.env.nm.gov/agb/index.html, Sources that are subject to both the Title V and Acid Rain regulations are
encouraged to submit both applications simultaneously.

* Any source in a source category designated by the EPA Administrator ("Administrator"), in whole or in part, by regulation,
after notice and comment.

19.1 - 40 CFR 64, Compliance Assurance Monitoring (CAM) (20.2.70.300.D.10.e NMAC)

Any source subject to 40CFR, Part 64 (Compliance Assurance Monitoring) must submit all the information required
by section 64.7 with the operating permit application. The applicant must prepare a separate section of the application
package for this purpose; if the information is already listed elsewhere in the application package, make reference to
that location. Facilities not subject to Part 64 are invited to submit periodic monitoring protocols with the application
to help the AQB to comply with 20.2.70 NMAC. Sources subject to 40 CFR Part 64, must submit a statement
indicating your source's compliance status with any enhanced monitoring and compliance certification requirements
of the federal Act.

Does not apply. In general terms, an affected unit must be subject to an emission limit for a pollutant; use a control device to achieve
compliance with that limit; and have a pre-control potential to emit for that poliutant greater than major-source level.

19.2 - Compliance Status (20.2.70.300.D.10.a & 10.b NMAC)

Describe the facility's compliance status with each applicable requirement at the time this permit application is
submitted. This statement should include descriptions of or references to all methods used for determining compliance.
This statement should include descriptions of monitoring, recordkeeping and reporting requirements and test methods
used to determine compliance with all applicable requirements. Refer to Section 2, Tables 2-N and 2-O of the
Application Form as necessary. (20.2.70.300.D.11 NMAC) For facilities with existing Title V permits, refer to most
recent Compliance Certification for existing requirements. Address new requirements such as CAM, here, including
steps being taken to achieve compliance.

Enterprise is in compliance and will continue to be in compliance with the requirements of the Title V permit.

19.3 - Continued Compliance (20.2.70.300.D.10.c NMAC)

Provide a statement that your facility will continue to be in compliance with requirements for which it is in
compliance at the time of permit application. This statement must also include a commitment to comply with other
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applicable requirements as they come into effect during the permit term. This compliance must occur in a timely
manner or be consistent with such schedule expressly required by the applicable requirement.

Enterprise is in compliance and will continue to be in compliance with the requirements of the Title V permit.
Furthermore, Enterprise has made a commitment to the personnel and resources to comply with other applicable
requirements as they come into effect during the permit term. This compliance will occur in a timely manner and/or be
consistent with such schedule expressly required by the applicable requirement.

19.4 - Schedule for Submission of Compliance (20.2.70.300.D.10.d NMAC)

You must provide a proposed schedule for submission to the department of compliance certifications during the
permit term. This certification must be submitted annually unless the applicable requirement or the department
specifies a more frequent period. A sample form for these certifications will be attached to the permit.

Enterprise will submit the ACC to NMED by September 30 of each year, which is 30 days from the end of the 12-month
reporting period (August 31). Enterprise will submit semiannual reports (SAR) by April 14 and October 15 of each year,
which is 45 days from the end of the reporting period (February 28 and August 31).

19.5 - Stratospheric Ozone and Climate Protection

In addition to completing the four (4) questions below, you must submit a statement indicating your source's
compliance status with requirements of Title VI, Section 608 (National Recycling and Emissions Reduction Program)
and Section 609 (Servicing of Motor Vehicle Air Conditioners).

1. Does your facility have any air conditioners or refrigeration equipment that uses CFCs, HCFCs or other ozone-
depleting substances? Yes O No

2. Does any air conditioner(s) or any piece(s) of refrigeration equipment contain a refrigeration charge greater than 50
1bs? O Yes M No

(If the answer is yes, describe the type of equipment and how many units are at the facility.)

3. Do your facility personnel maintain, service, repair, or dispose of any motor vehicle air conditioners (MVACs) or
appliances ("appliance” and "MVAC" as defined at 82. 152)? O Yes No

4, Cite and describe which Title VI requirements are applicable to your facility (i.e. 40 CFR Part 82, Subpart A through
G)

The Chaco Gas Plant does not produce, manufacture, transform, destroy, import, or export any stratospheric ozone-depleting
substances (CFCs, HCFCs); does not maintain or service motor vehicle air conditioning units or refrigeration equipment; and
does not sell, distribute, or offer for sale any product that may contain stratospheric ozone-depleting substances. Enterprise
shall continue to maintain compliance with the conditions stipulated in 40 CFR 82, Subparts A-G of the Stratospheric Ozone
Protection Program (Title VI of the Clean Air Act Amendments).

19.6 - Compliance Plan and Schedule

Applications for sources, which are not in compliance with all applicable requirements at the time the permit
application is submitted to the department, must include a proposed compliance plan as part of the permit application
package. This plan shall include the information requested below:
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A.

NOTE: The Acid Rain program has additional forms. See http:/www.env.nm.gov/agb/index.html. Sources that are

Description of Compliance Status: (20.2.70.300.D.11.a NMAC)
A narrative description of your facility's compliance status with respect to all applicable requirements
(as defined in 20.2.70 NMAC) at the time this permit application is submitted to the department.

Compliance plan: (20.2.70.300.D.11.B NMAC)

A narrative description of the means by which your facility will achieve compliance with applicable
requirements with which it is not in compliance at the time you submit your permit application
package.

Compliance schedule: (20.2.70.300D.11.c NMAC)

A schedule of remedial measures that you plan to take, including an enforceable sequence of actions
with milestones, which will lead to compliance with all applicable requirements for your source. This
schedule of compliance must be at least as stringent as that contained in any consent decree or
administrative order to which your source is subject. The obligations of any consent decree or
administrative order are not in any way diminished by the schedule of compliance.

Schedule of Certified Progress Reports: (20.2.70.300.D.11.d NMAC)

A proposed schedule for submission to the department of certified progress reports must also be
included in the compliance schedule. The proposed schedule must call for these reports to be submitted
at least every six (6) months.

Acid Rain Sources: (20.2.70.300.D.11.e NMAC)

If your source is an acid rain source as defined by EPA, the following applies to you. For the portion of
your acid rain source subject to the acid rain provisions of title IV of the federal Act, the compliance
plan must also include any additional requirements under the acid rain provisions of title IV of the
federal Act. Some requirements of title IV regarding the schedule and methods the source will use to
achieve compliance with the acid rain emissions limitations may supersede the requirements of title V
and 20.2.70 NMAC. You will need to consult with the Air Quality Bureau permitting staff concerning
how to properly meet this requirement.

subject to both the Title V and Acid Rain regulations are encouraged to submit both applications simultaneously.

Enterprise believes that the Chaco Gas Plant is in compliance with applicable regulations at the time this application is

submitted, thus there is no need for a compliance plan at this time.

19.7 - 112(r) Risk Management Plan (RMP)

Any major sources subject to section 112(r) of the Clean Air Act must list all substances that cause the source to be
subject to section 112(r) in the application. The permittee must state when the RMP was submitted to and approved

by EPA.

Natural Gas Liquid and refrigerant propane are substances maintained at the facility which are subject to section 112(r).

The current RMP for the Chaco Natural Gas Processing Plant is dated February 17, 2016.

19.8 - Distance to Other States, Bernalillo, Indian Tribes and Pueblos

Will the property on which the facility is proposed to be constructed or operated be closer than 80 km (50 miles) from
other states, local pollution control programs, and Indian tribes and pueblos (20.2.70.402.A.2 and 20.2.70.7.B

NMAC)?

(If the answer is yes, state which apply and provide the distances.)

Yes. Colorado (56 km), Southern Ute Indian Reservation (56 km), Jicarilla Apache Indian Reservation (80 kilometers),

Navajo Nation (14 km).
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19.9 - Responsible Official

Responsible Official: Graham W. Bacon - Executive Vice President
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Section 20

Other Relevant Information

Other relevant information. Use this attachment to clarify any part in the application that you think needs explaining.
Reference the section, table, column, and/or field. Include any additional text, tables, calculations or clarifying information.

Additionally, the applicant may propose specific permit language for AQB consideration. In the case of a revision to an
existing permit, the applicant should provide the old language and the new language in track changes format to highlight the
proposed changes. If proposing language for a new facility or language for a new unit, submit the proposed operating
condition(s), along with the associated monitoring, recordkeeping, and reporting conditions. In either case, please limit the
proposed language to the affected portion of the permit.

No other relevant information is being submitted with this application,
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Section 22: Certification

Company Name: Enterprise Field Services, LLC

I, Ivan W. Zirbes , hereby certify that the information and data submitted in this application are true

and as accurate as possible, to the best of my knowledge and professional expertise and experience.

A
Signed this \\ day of March 2019 upon my oath or affirmation, before a notary of the State of

Texas

| //%’ 3\‘“\'.' 9
*&gﬁure/ Date

Ivan W. Zirbes Vice President
Printed Name Title

Scribed and sworn before me on this l , 2 dayof mm 3 QO / q .

My authorization as a notary of the State of TJLU,M expires on the

A%rd day of Fug,b YIMCU';LJ . 2023

I%ULM&JQQ 1y Lindpa, 3/11119

Notary's Slgnature Dale
WNYE(s,  BRENDA J. MENDEZ

— A Notary Public, State of Texas

Bfm ...) ) Ma et oS Comm. Expires 02-23-2022
Notary's Printed Name RS Notary D 10264322

*For Title V applications, the signature must be of the Responsible Official as defined in 20.2.70.7.AE NMAC.
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