NORTH CAROLINA DIVISION OF
AIR QUALITY

Application Review

Issue Date: July 13,2021

Region: Mooresville Regional Office

County: Iredell

NC Facility ID: 4900225

Inspector’s Name: Karyn Kurek

Date of Last Inspection: 03/03/2021
Compliance Code: 3 /Compliance - inspection

Facility Data

Applicant (Facility’s Name): Transcontinental Gas Pipe Line Company, LLC -

Station 150

Facility Address:

Transcontinental Gas Pipe Line Company, LLC - Station 150

236 TranscoRoad

Mooresville, NC 28117

SIC: 4922 / Natural Gas Transmission

NAICS: 48621 /Pipeline Transportation of Natural Gas

Facility Classification: Before: Title V

After: TitleV

Fee Classification: Before: Title V After: Title V

Permit Applicability (this application only)
SIP: 15A NCAC02D .0902, .0501, .0516, .0521,
.1408, .1409, .1412, .1806, .0524, .0530, and .1111,
02Q .0317 of 02D .0530
NSPS: 40 CFR 60, Subpar GG
NESHAP: 40 CFR Part 63, Subpart YYYY and
2277
PSD: NA
PSD Awidance: 15A NCAC 02Q .0317 of02D
.0530 and .1402
NC Toxics: NA
112(r): NA
Other:NA

Contact Data Application Data
Facility Contact Authorized Contact Technical Contact Application Number: 4900225.21A
Jeff King Glen Jasek William Scarpinato Date Received: 04/5/2021

Operations Manager
(704) 892-7631

236 Transco Road
Mooresville, NC 28117

Interstates

VP Operations, Eastern

(713) 215-2134
2800 Post Oak Blvd,

v

Environmental Specialist

(434) 964-2120
345 Greenbrier Drive

Application Type: Renewal/Modification
Application Schedule: TV-Renewal
Existing Permit Data
Existing PermitNumber: 08044/T17
Existing Permit Issue Date: 02/03/2017

Suite 900 Charlottesville, VA O . S
Houston, TX 29901+1618 Existing Permit Expiration Date: 01/31/2022
77056+6147
Total Actual emissionsin TONS/YEAR:
CYy SO2 NOX VOC CO PM10 Total HAP Largest HAP
2019 0.1800 231.44 99.80 200.94 14.68 64.99 45.19
[Formaldehyde]
2018 0.1700 223.97 87.87 171.12 12.47 56.84 39.52
[Formaldehyde]
2017 0.1300 199.86 82.79 147.80 10.88 53.93 37.50
[Formaldehyde]
2016 0.1800 234.39 102.19 183.99 13.53 66.44 46.21
[Formaldehyde]
2015 0.2900 314.87 131.29 250.04 18.84 86.19 59.75
[Formaldehyde]

Review Engineer: Richard Simpson

Review Engineer’s Signature:

Date: July13,2021

Comments / Recommendations:

Issue: 08044/T18
PermitIssue Date: July 13, 2021
Permit Expiration Date: June 30, 2026




Purpose of Application

A. Transcontinental Gas Pipe Line Company, LLC — Station 150 currently holds Title V Permit No.

008044T17 with an expiration date of January 31, 2022 for a natural gas pipeline compressor
station located in Mooresuville, Iredell County, North Carolina. The primary purpose of this
application is for permit renewal and modification. The application was received on April 5, 2021,
which was at least nine months prior to the expiration date, as required by General Permit
Condition 3.K. Therefore, the existing permit shall not expire until the renewal permit has been
issued or denied. All terms and conditions of the existing permit shall remain in effect until the
renewal permit has been issued or denied.

Permit application No. 4900225.21A was received on March 26, 2021 and payment was received
April 5, 2021 for a Title V permit renewal which includes a modification. This permit action will
address the following changes associated with modifications as outlined in the application:

e Overhaul and retrofit combustion turbine Mainline Unit No. 16 (ES-M/I16) which will
include a solar combustion conversion kit for a net NOx emissions reduction. There is no
regulatory requirement for the emissions reduction. However the facility will take credit
for the reduction in the annual emissions inventory. See Appendix 1 for specifications.
Update insignificant activities descriptions for ID Nos. 1-23 and 1-24 and delete 1-32.
Updated ID Nos. ES-A/C1 and ES-A/C2 to ES-A/C5 and ES-A/C6.

e Emergency engines are exempt from RACT thus eliminated the associated language for
internal emergency combustion engines 1D Nos. ES-AUX1 through ES-AUXS3.

Facility Description

The following description is based on the previous compliance inspection conducted on March 3,
2021, by Karyn Kurek, DAQ-MRO Environmental Engineer. The facility operates natural gas-fired
internal combustion engines and one natural gas-fired turbine to drive compressors that raise the
pressure of natural gas to help move it along the pipeline. The natural gas is transported to local
distribution companies and industrial firms in southern, mid-Atlantic and northeastern states.

The transmission of natural gas can now run bi-directionally. Previously, the gas could run bi-
directionally via by-passing the station. The facility also has a pipeline that runs east that supplies gas
to Piedmont Natural Gas. The facility consists of fifteen mainline combustion engines, one mainline
combustion turbine, three auxiliary engines designated as emergency use only, and two air
compressor engines designated as emergency use only. The facility operates 24 hours/day, seven days
per week, and 52 weeks per year. Operations consist of one shift, four days per week (6 AM to 4:30
PM from M-Th) with a skeleton crew on Friday.

History/Background/Application Chronology

February 3, 2017 — Permit 08044 T17 was issued.

November 4 — 23, 2020 — The facility sent an applicability determination for a proposed combustion
turbine overhaul retrofit to Mainline Unit No. 16 (ES-M/I16) which would include a solar
combustion conversion kit. DAQ determined the turbine overhaul permit did not require a
permit.



March 3, 2021 — The facility was inspected by MRO permit engineer Karyn Kurek. Based on the
inspection report, “the facility appeared to be in compliance with applicable air quality regulations.”

April 5, 2021 — For the renewal and a modification, permit application 4900255.21A was submitted

March 26, 2021 and application fee for $1,002 payment was processed by DAQ’s ePay.

May 6 - 24, 2021 — Permit engineer, Richard Simpson, requested additional information from the
facility which included emission estimates, spreadsheets, and zoning determination. The facility
submitted the requested information promptly.

May 17 — 24, 2021 — The facility, Mooresville Regional Office, and the Stationary Source
Compliance Section were requested by the Permitting Section to comment on the renewal and
modification. Comments were received and included in the permit and review.

May 27, 2021 — DRAFT permit sent to public notice and EPA for review prior to issuance. The 30-
day public comment period ended June 28, 2021 with the receipt of no comments. The 45-day EPA
review period ended July 13, 2021 with the receipt of no comments.

June XX, 2021- TVEE changes were approved by Jenny Sheppard TVEE Coordinator.

July 13, 2021 — Permit 08044 T18 was issued.

V. Permit Modifications/Changes and TVEE Discussion

The following changes were made to Transcontinental Gas Pipe Line Company, LLC- Station 150
, Mooresville NC., Air Permit No. 08044T17

Page No. Section Description of Changes
Cover Letter | N/A Updated cover letter with application number, permit numbers,
and dates.
Attachment Insignificant For 1-23, added the word concentrate and updated the capacity
Activities from 2,500 gallons to 1,750 gallons.

Attachment Insignificant For 1-27, added to the description “L.O.C.W.”
Activities

Attachment Insignificant Deleted 1-32, “One ethylene glycol storage tank (2,045 gallons
Activities capacity; No. 0070).”

3,12,14 Section 1, Updated 1D Nos. ES-A/C1 and ES-A/C2 to ES-A/C5 and ES-
Section2.1D., A/CS6.
Section 2.1 E.

10 Section 2.1 C. Internal emergency combustion engines ID Nos. ES-AUX1
through ES-AUXS3 are for emergencies. Emergency engines are
exempt from RACT thus eliminated the associated language.

19 Section2.2A.2 Updated language for emergency engines per 40 CFR 63 Subpart
7777.

23-33 Section 3 The General Conditions were updated to the latest version of
DAQ shell.

There were changes made to the Title V Equipment Editor (TVEE) under this permit renewal.

V. Regulatory Review

The facility is currently subject to the following regulations:




V1.

15A NCAC 02D .0501, Compliance with Emission Control Standards

15A NCAC 02D .0516, Sulfur Dioxide Emissions from Combustion Sources

15A NCAC 02D .0521, Control of Visible Emissions

15A NCAC 02D .0524, New Source Performance Standards (40 CFR 60, Subpart GG)

15A NCAC 02D .0902, Applicability (Volatile Organic Compounds)

15A NCAC 02D .1111, Maximum Achievable Control Technology (40 CFR63, Subpart YYYY and
Subpart ZZZZ7)

15A NCAC 02D .1408, Stationary Combustion Turbines

15A NCAC 02D .1409, Seasonal Emission Rate for Large Combustion Sources

15A NCAC 02D .1412, Petition for Alternative Limitations

15A NCAC 02D .1806, Control and Prohibition of Odorous Emissions

15A NCAC 02Q .0317, Avoidance Conditions (for 15A NCAC 02D .1402, Applicability and 15A
NCAC 02D .0530, Prevention of Significant Deterioration)

A regulatory review for these existing requirements will not be included in this document. Continued
compliance is anticipated. No new regulations are necessary for this permit renewal and
modification.

NSPS, NESHAPS/MACT, PSD, 112(r), CAM

NSPS — The facility’s natural gas-fired dry low NOx combustion turbine (ID No. ES-M/L16) is
currently the only source at the facility subject to a new source performance standard. Specifically, it
is subject to a NOx limitation of 201 parts per million at 15 percent oxygen on a dry basis, and to a
sulfur dioxide limitation of 150 parts per million at 15 percent oxygen on a dry basis or fuel cannot
contain sulfur in excess of 0.8 percent by weight. These two limits are associated with 40 CFR 60,
Standards of Performance for Stationary Gas Turbines (Subpart GG). The current permit contains
appropriate monitoring/recordkeeping/reporting language. This permit renewal and modification does
not affect this status.

NESHAPS/MACT - The Permittee is currently subject to the Maximum Achievable Control
Technology Standards 40 CFR 63 Subpart YYYY and Subpart ZZZZ for its existing engines and
turbine. The permit currently includes references to the requirements in each of the paragraphs of this
Subpart.

15ANCAC 2D .1111: MAXIMUM ACHIEVABLE CONTROL TECHNOLOGY
The facility is classified as a major source of hazardous air pollutants and is subject to the following
Maximum Achievable Control Technology Standards:

1. 40 CFR 63, National Emission Standards for Hazardous Air Pollutants for Stationary Combustion
Turbines (Subpart YYYY). This Subpart applies to all existing, new, or reconstructed stationary
combustion turbines [40 CFR 63.6085]. The facility currently operates one natural gas-fired dry
low NOx combustion turbine (rated at 14,060 hp output and 107.9 million Btu per hour heat
input; 1D No. ES-M/L16). While subject to this Subpart, the turbine has no requirements. 40
CFR 63.6090(b)(4) states that “all existing stationary combustion turbines in all subcategories do
not have to meet the requirements of this Subpart and of Subpart A.” This is noted in Section
2.1.C. of the permit. This permit renewal and modification does not affect this status.

2. 40 CFR 63, National Emission Standards for Hazardous Air Pollutants for Stationary
Reciprocating Internal Combustion Engines (Subpart ZZZZ). This Subpart is applicable to the
following engines:




-one two-stroke natural gas lean-fired internal combustion engine with low emission control
technology (LEC) turbochargers (rated at 2,050 maximum brake horsepower output and 16.4
million Btu per hour heat input; 1D Nos. ES-M/L1);
-seven two-stroke natural gas lean-fired internal combustion engines with (LEC)
turbochargers (each rated at 2,050 maximum brake horsepower output and 15.4 million Btu
per hour heat input; 1D Nos. ES-M/L2 through ES-M/L8);
-three two-stroke natural gas lean-fired internal combustion engines with (LEC) including
high pressure fuel injection (HPFi) and high performance turbochargers (each rated at 2,100
maximum brake horsepower output and 14.0 million Btu per hour heat input; 1D Nos. ES-
M/L9 through ES-M/L11)
-two two-stroke natural gas lean-fired internal combustion engines with (LEC) including
(HPFi) and high performance turbochargers (each rated at 3,400 maximum brake horsepower
output and 23.3 million Btu per hour heat input; 1D Nos. ES-M/L12 and ES-M/L13)
-two two-stroke natural gas lean-fired internal combustion engines with (LEC) including
(HPFi) and high performance turbochargers (each rated at 5,500 maximum brake horsepower
output and 37.7 million Btu per hour heat input; 1D Nos. ES-M/L14 and ES-M/L15)
Per 63.6590(b)(3), there are no requirements to the referenced emission sources above. This
permit renewal and modification does not affect this status.

-three four-stroke natural gas rich-fired internal combustion engines (each rated at 370
maximum brake horsepower output and 2.8 million Btu per hour heat input; 1D Nos. ES-
AUX1 through ES-AUX3);
-two four-stroke natural gas rich-fired internal combustion engine (rated at 211 and 195
maximum brake horsepower output; ID No. ES-A/C5 and ES-A/C6).
The existing engines are located at a major source of HAPs and 40 CFR 63 Subpart 22277
applies. This permit renewal and modification does not affect this status.

RACT — The Permittee operates fifteen mainline combustion engines, one mainline combustion
turbine and five auxiliary combustion engines. These units are subject to the NOx requirements as
described below.

Mainline units 1-15
15A NCAC 2D .0501(e) — This regulation establishes NOx limits for each unit. Engines one
through eight each have no seasonal limits while engines nine through 15 do. No monitoring,
recordkeeping, and reporting requirements are required for these sources. This permit renewal
and modification does not affect this status.
15A NCAC 2D .1409 — This regulation establishes seasonal NOx limits for units nine through 15
only. The current permit establishes a testing schedule for each unit as well as monitoring,
recordkeeping, and reporting requirements. This permit renewal and modification does not affect
this status.
15A NCAC 2D .1412 —This regulation establishes alternative NOx limits for sources subject to
RACT requirements. The Permittee has requested alternative limits for units one through 11.
The current permit establishes a testing schedule for each unit as well as monitoring,
recordkeeping, and reporting requirements. This permit renewal and modification does not affect
this status.

Mainline Unit 16
15A NCAC 2D .0501(e) — This regulation establishes seasonal NOx limits for this unit. No
monitoring, recordkeeping, and reporting requirements are required for this source. This permit
renewal and modification does not affect this status.
15A NCAC 2D .1408(a) — This regulation establishes NOx limits specific to stationary
combustion turbines. The current permit requires annual compliance testing, monitoring,
recordkeeping, and reporting. This permit renewal and modification does not affect this status.
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VII.

Vi

A/C5, and A/C6
15A NCAC 2D .0501(e) — This regulation establishes NOx limits for these units. No monitoring,
recordkeeping, and reporting requirements are required for these sources. This permit renewal
and modification does not affect this status.
15A NCAC 20 .0317 (Avoidance for 15A NCAC 2D .1402) — The Permittee currently operates
under an hours per year limit for each of these units in order to avoid applicability of the NOx
RACT requirements on these units. To ensure compliance, the Permittee shall limit the operation
of A/C5 to less than 3,318.9 hours per ozone season, and A/C6 to less than 3,609.7 hours per
ozone season. Monthly records and reporting requirements are also in the current permit. This
permit renewal and modification does not affect this status.

Blowdown operations

15A NCAC 2D .0902 — The current permit states that per permit application review, DAQ has
determined that RACT for this source is “no additional controls.” This permit renewal and
modification does not affect this status.

All counties in NC were re-designated as attainment effective August 27, 2015. The RACT
conditions remain unchanged since the emission sources help achieve compliance for the region.
This permit renewal and modification does not affect this status.

PSD — The facility is a PSD major facility for NOx and VOCs and the Permittee currently operates
under one PSD avoidance condition. For the natural gas pipeline blowdown operations (1D No. ES-
BDO), volatile organic compounds must be less than 40 tons per year. To ensure compliance with
this limit, the Permittee is required to calculate VOC emissions monthly using total amount of VOC-
containing material emitted and VOC content of the material. The permit also requires semiannual
reporting of these calculations. This permit renewal and modification does not affect this status.

112(r) — The facility is not subject to Section 112(r) of the Clean Air Act requirements because it
does not store any of the regulated substances in quantities above the thresholds in the Rule. This
permit renewal and modification does not affect this status.

CAM - 40 CFR 64 requires that a compliance assurance monitoring plan be developed for all
equipment located at a major facility, that have pre-controlled emissions above the major source
threshold and use a control device to meet an applicable standard. There are no permitted control
devices at this facility; therefore, CAM is not applicable.

Facility Wide Air Toxics

The facility is not currently subject to NC Air Toxics as never triggering a toxics review. This permit
renewal and modification does not affect this status.

I. Facility Emissions Review

There is a NOx reduction change in Title V potential emissions for this renewal and modification due
Mainline Unit No. 16 (ES-M/L16) overhaul retrofit with a solar combustion conversion kit. Actual
emissions from previous years are listed on Page 1.

Below is a summary of the NOx emission reduction from ES-M/L 16. The current hourly limit of
11.70 Ib/hr represents an exhaust concentration of 25 ppmvd. Following the overhaul, the guaranteed
NOXx emission concentration will be 15 ppmvd. There are no regulatory requirements for the



emissions reduction but the facility can take credit for the reduction with the annual emissions

X.

inventory.
Annual
Operating
Permit Limit| Hourly Hours Annual
Emissions Description (ppmvd) (Ib/hr) (hrlyr) (tpy)
Permitted NOx Emission Rate for
M/L 160 25 11.70 8,760 51.25
Proposed NOx Emission Rate for
M/L 16®) 15 7.02 8,760 30.74
Reduction in NOx Emissions - - - 20.51
Total Permitted Site-Wide
NOx Emissions - - - 3,052.29
Total Proposed Site-Wide
NOx Emissions - - - 3,031.78

Notes:

(1) The permitted hourly emission rate was obtained from Permit No. 08044T17, Section 2, Condition 2.1.B.

(2) The proposed hourly emission rate was obtained from Solar's Predicted Emissions Performance Summary, dated
August 24,2020.

Additional information on facility-wide potential emission spreadsheets and the solar combustion
conversion kit are in Appendix 1.

Compliance Status

DAQ has reviewed the compliance status of this facility. During the most recent inspection
conducted on March 3, 2021, by Karyn Kurek of the MRO indicated that the facility appeared to
be in compliance with all air quality regulations.

Five year compliance history
The facility has not been sent any Notice of Violations and Deficiency in the last five years.

Public Notice/EPA and Affected State(s) Review

A thirty-day public notice period and a forty-five-day EPA review period is required for this single
step significant modification of the Title VV permit. A notice of the DRAFT Title V Permit shall be
made pursuant to 15ANCAC 02Q .0521. The notice will provide for a 30-day comment period, with
an opportunity for a public hearing. Copies of the public notice shall be sent to persons on the Title V
mailing list and EPA. Pursuant to 15ANCAC 02Q .0522, a copy of each permit application, each
proposed permit, and each final permit pursuant shall be provided to the EPA. Also pursuant to 02Q
.0522, anotice of the DRAFT Title V Permit shall be provided to each affected State at or before the
notice is provided to the public under 02Q .0521.

EPA’s 45 Day Review period
Michael Sparks (U.S. EPA, Region 1V) was provided a PROPOSED permit for review on May XX,
2021. EPA45-day review period ended on June XX, 2021. No comments were offered or received.

Public Notice
The 30-day public notice of the PROPOSED permit was posted on the NCDAQ website on
May XX, 2021. No comments were offered or received.



XI.

XII.

Other Regulatory Considerations

An application fee of $1,002 was received on April 5, 2021 by ePay for the permit modification.
The appropriate number of application copies was received by the DAQ.

A Professional Engineer’s Seal is not required for this application.

A zoning consistency determination was requested and provided for this application. The Town
of Mooresville designated official, Danny Wilson the Planning and Development Director,
approved the zoning consistency determination on August 21, 2021.

The application was signed by Mr. Glen Jasek, VP Operations, Eastern Interstate, on March 24,
2021.

Iredell County has triggered increment tracking under PSD for PM1o, NO, and SO». However,
this permit renewal and modification does not consume or expand increments for any pollutants.

Recommendations

The application for Transcontinental Gas Pipe Line Company, LLC-Station 150 in Mooresville,
Iredell County, North Carolina has been reviewed by DAQ to determine compliance with all
procedures and requirements. DAQ has determined that this facility is complying or will achieve
compliance, as specified in the permit, with all requirements that are applicable to the affected
sources. The DAQ recommends the issuance of Air Permit No. 08044 T18.



Appendix 1



Transcontinental Gas Pipe Line Company, LLC
Station 150 - Mooresville, NC

Site-Wide Emissions Summary

Site-Wide Potential-to-Emit Summary for Criteria Pollutants

Emission Rated Operating Criteria Pollutant Emissions!"
Source ID Manufacturer / Capacity Hours NO,® voc® co 50, PMyys s
No. Model (HP) (hriyr) (tpy) (tpy) (tpy) (tpy) (tpy)
ML 1 Clark HBA-ET 2,050 8760 112.83 2759 4818 0.04 347
ML 2 Clark BA-8T 2,050 8,760 112.83 2750 4815 0.04 X
ML 3 Clark BA-8T 2,050 8,760 112.83 2750 4818 0.04 1x
ML 4 Clark BA-8T 2,050 8,760 112,83 755 4515 0.04 3%
MIL 5 Clark BA-8T 2,050 8,760 11283 k) 4518 0.04 3%
ML 6 Clark BA-8T 2,050 8,760 112.83 2759 4818 0.04 356
ML7 Clark BA-8T 2,050 B,760 112.83 2759 4818 0.04 356
ML 3 Clark BA-8T 2,050 B,760 112.83 2759 4818 0.04 356
MIL3 Clark TLAG 2,100 8,760 182.14 1533 4073 0.04 2.96
ML 10 Clark TLA-G 2,100 8,760 1682 14 1533 4073 0.04 206
MIL 11 Clark TLA-G 2,100 8,760 18214 1533 40.73 0.04 206
ML 12 Clark TCV-10 3,400 8,760 276.30 2453 65.70 0.06 493
ML 13 Clark TCV-10 3,400 8,760 276.30 2453 65.70 0.06 493
ML 14 Clark TCV-16 5,500 ,760 494.90 3986 10643 0.10 78
ML 15 Clark TCV-16 5,500 760 494.90 3986 106.43 0.10 73
ML 16 Solar Mars 1005 15,344 B,760 30.74 357 3149 207 402
AUX IR PVG-8 370 500 260 050 0.20 4.12E-4 0.01
AUXZ IR PVG-8 370 500 260 050 0.20 4.12E-4 0.01
AUKS IR PVG-A 370 500 260 0.50 020 4 12E04 0
AICA Caterpillar G1ae® 1 500 0.91 0.04 149 2.35E04 0.
AICS Caterpillar (33064 194 500 0.85 0.01 140 2.21E04 0.01
BOO Natural Gas Venting Emissions - 40,00 - - -
Summary of Site-Wide PTE® 3,031.78 440,61 886.58 2.82 65.06
Notes:

" See attached "Notes About Criteria Pollutant Emission Calculations”,

2 For MIL Units 9 through 15, the NO,, emission rates include bath Ozone and Mon-Ozone season factors, as outiined in the current Tifle \ Operating Permit. These emission
sources are collectively limited to 328 tpy during the Ozone Season from May through September.
I The VOC emissions for BDO are based on PSD aveidance limits cutiined in the current Titke \/ Operating Pemit.

¥ AJC4 was previously denated as AICT and AICS was previously denoted as AIC2.

# Site.wide summary excludes fugitive emizsions from piping components as compressor stations are not one of the 28 listed source categories.
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Transcontinental Gas Pipe Line Company, LLC

Station 150 - Mooresville, NC

Site-Wide Emissions Summary

Notes About Criteria Pollutant Emission Calculations

Emission NOyx Non-Ozone |NOy Ozone Season
Source ID Manufacturer / Season Rates!"! Rates'" vocH co® so,! PMygzs

No. Model (Ib/hr) (l/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
ML 1 Clark HBA-8T 25.8 N/A 6.3 1.0 0.01 0.79
MiL 2 Clark BA-BT 25.8 N/A 6.3 1.0 0.01 0.74
MIL 3 Clark BA-BT 258 N/A 6.3 1.0 0.01 0.74
MiL 4 Clark BA-BT 258 N/A 6.3 1.0 0.01 0.74
MIL & Clark BA-BT 25.8 N/A 6.3 1.0 0.01 0.74
MIL 6 Clark BA-BT 25.8 N/A 6.3 1.0 0.01 0.74
MIL 7 Clark BA-BT 25.8 N/A 6.3 11.0 0.01 0.74
MIL 8 Clark BA-BT 258 N/A 6.3 1.0 0.01 0.74
ML 9 Clark TLA-6 59.4 16.9 35 9.3 0.01 0.68
MIL 10 Clark TLA-6 59.4 16.9 35 9.3 0.01 0.68
MIL 11 Clark TLA-6 59.4 16.9 35 9.3 0.01 0.68
MIL 12 Clark TCV-10 91.0 244 56 150 0.01 1.13
MIL 13 Clark TCV-10 91.0 244 5.6 15.0 0.01 1.13
MIL 14 Clark TCV-16 166.1 394 9.1 243 0.02 1.82
MIL 15 Clark TCV-16 166.1 394 9.1 243 0.02 1.82
MIL 16 Solar Mars 1005 See Defailed Turbine Emissions Calculations

AUX1 IR PVG-8 10.4 N/A 2.0 0.8 1.65E-03 0.05
AUX2 IR PVG-8 10.4 N/A 2.0 0.8 1.65E-03 0.05
AUX3 IR PVG-8 10.4 N/A 20 08 1.65E-03 0.05
AIC4 Caterpillar G3306 363 N/A 0.05 5.95 9 41E-D4 0.03
AICH Caterpillar G3306 341 N/A 0.04 558 8.82E-D4 0.03

Notes:

m MOy emission rates based on Title V Operating Permit. Ozone season rates were applied for the months of May through September.

2IyoC emission rates based on vendor data, historical stack test results, Title V Permit, and the US EPA's AP-42, Table 3.2-3.

Bl ©0 emission rates based on vendor data, historical stack test resulis, Title ¥ Permit and the US EPA's AP-42, Table 3.2-3.

@ 50; and PM emissicn rates based on the US EPA's AP-42. 25LE emission factors were obtained from 3.2-1 and 4SRB emission factors were obtained from Table 3.2-3.

11




Transcantnert G35 Pipe Line Company, LLC
Siaton 150 - Mooreslie, NG

Stelge Emissions Summary
Summary of Hazardous Air Pollutant Emissions"
perating | VOC Emission Hazardous Air Pollutant Emissions™"

Emiissian Unit 1D Hours Rate 1,3-Butadiena | 2,2 4-Tnmethylpentane | Acetaldehyde | Acrolein | Benzene | Ethylbenzene | Formaldehyde | Methanol | n-Hexane | Maphthalens PAH Toluene Yylenes | Unspeciated HAP | Total HAP
No. Manufacturer | Model | (hriyr) {tpy) (tpy) Itpy) (tpy) (tpy) {tpy) {tpy} (tpy) {tpy) {tpy) {tpy] (tpy) {tpy) {tpy} {tpy) {tpy)
ML1 Clark HBAST B, .8 0.19 0.19 1.78 1.79 .45 Jele) 269 057 010 oo [ Lz 005 016 1329
ML2 Clark BA-ST B, .8 0.19 0.19 1.78 1.79 .45 Jele) 269 057 010 oo [ Lz 005 016 1329
ML3 Clak BAST E 70 .5 0.19 0.19 1.78 1.7 .45 0 1259 0E7 010 oo 1.2 L2 005 016 1329
ML4 Clak BAST E 70 .5 0.19 0.19 1.78 1.7 .45 0 1259 0E7 010 oo 1.2 .2 005 016 1329
MLS Clark BAST B, 760 ] 0.1% .18 178 179 145 Jilie] 1268 0s7 010 oo 03 Lz 006 016 ]
MLE Clak BA-ST E.760 FIE 019 0.19 1.78 17 043 o0 20 057 010 Do 0068 nz 00 016 182
MLT Clark BA-ST E.760 TN 0.19 0.19 1.78 1.7 043 0 260 057 010 0o .03 nz 006 016 1429
MLE Clark BA-AT B, b 0 0.19 178 1.7 145 om 269 D7 010 oo L5} Lz 005 016 1824
MLY Clam TLAE Bl 1533 010 on 059 k] 125 0o 105 032 ] oo i D12 s ] ] 10.16
ML 10 Clak TLAE Bl 1533 0.10 .1 059 0% 125 001 T.05 032 [L.05 oo .02 012 Jelas] 0.8 10.16
ML 11 Clak TLAE Bl 1533 0.10 .1 0.99 0% 125 001 T.05 032 [L.05 oo .02 012 Jelas] 0.8 10.16
ML 12 Clark TOW-10 E 760 U8 0.17 0.17 1.58 1.5 .40 Jilie] 1128 051 00 oo .0 L0 005 0.4 1626
ML13 Clark TOW-10 B,760 U5 af7 017 158 1.9 140 om 1128 051 onm i) il 1] 008 0 1626
ML 14 Clark TOV-15 B, 760 HEE 0.3 1.8 258 25 .64 oM 18.33 02 015 {ilis] .04 03 Joli] 0.3 X42
ML 13 Clak TOV-16 E.760 HEE 0 028 238 253 06 1833 082 015 i} 00 032 0 0.3 X542
ML 16 Solar Mars E.760 15 262E - [illied J90E03 0.0 1.73 - TO9EM 1. 34603 ] 0 oo 185
ALK IR PVGE 0 .50 1128402 - 4T1E02 4 44502 LETEL2 035 SATEDR 164503 LIEEL B43 03 J28E03 LEEDE .55
ALR2 IR PVGE 0 .50 1128402 - 4T1E02 4 44502 LETEL2 035 SATEDR 164503 LIEEL B43 03 J28E03 LEEDE .55
AKX IRPVGE 50 .50 L12E42 - 4T1ED2 444502 2ETEL2 0.3 EATEDR 168503 LHEEL DAL 320E02 LEEDE .58
A4 Campillar G3306 50 .o P - 112803 105603 32504 0o 12603 JEEDS SE4ELS 22304 TAIEE TATELS .01
ACS Caapillar G3306 50 .0 JAGE - 105503 .3EE04 EO3Ed 0o 115503 JEEDS 5265 209ED4 THELE ET2EDS .01
EOO Natural (335 Venting Emissions - - - - - - -

Summary of Site-Wide PTE 74 i 2574 278 b.48 0.38 184.73 8.3 147 0.32 045 328 093 PRy 6576 |
Hofsg

"' Far detalls, se aftached "Notes aout Hazamous Alr Polutant Emission Factor™.
% Arrwal emission rates for HAPS deteined based on 3 pareniage of the annual VOC emisslons, uniess omeraise noted, Percentages derived fom AP-42 emission factors for VOO and HAPs.
A e e detalled urdine emisslons caiculations for notet on HAP emisskon Taciors.
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Transconiinenial Gas Pipe Line Company, LLC

Siation 150 - Mooresvila, NC
Site-Wide Emisshons Summany

Motes About Hazardous Air Pollutant Emission Factors

cle Lean-Bum Engines’™

4-Cycle Rich-Burn Engines’™

Emilselen Facior Percant of Emisslon Factor Emiaslon Factor Parcent of Emizsion Factor
Hazardous Alr Pollutant (MMBtu] Total VOCs Rating [IDiMM S u) Total VOCs Rating

Total VoS 1.20E-01 100U00% L 2.06E-02 100% [+

1.1,22-Tetrachloroethansa E.63E-0S OLDE% C 2.E3E-DE 0.09% C

1,1,2-Trichionoethans S5.2TE-OS OL0E% C 1.53E-DS 0.05% E

1.3-Eutadiens 5.20E-04 0.68% D 6.63E-D4 2.24% E

1.3-Dichloropropens 4_3BEDS DL % C 1_27E-D5 0.04% E

2.2 4-Timemylpentans 5.46E-04 0.71% B - - -

2-Methyinaphthalena 2.14E405 OLi2% e - - -
|fcenaphthens 1.33E-06 0L001% [ - - -
|Acenaphihylans 3ATEDE 0L0O03% L= - - -

|Acataldshyda 7.7EE-03 EAT% A 2. TOE-O3 9.43% C
|ucralein 7.7EE-03 6.49% A 2 E3E-D32 8.89% C
|Antracans T A1BEDOT 0U001% C - - -

Banz[aanthracsene 3.36E07 0.0003% C - - -
”EEI‘lZE'IIE" 1.94E-03 1.62% A SSE-D3 3.34% =]
”Eenza:a'm:rrme 5.68E-09 0L.0O0005% D - - -
”EEnZE:D'l‘IJDI:-InI.hEnE 8.51E-09 0.00001% o - - -
”EEnZE:E-:m:rTI:—ﬂE- 2.34E-08 0.00002% C - - -
||Henz:.:g.h.|'meryene 2 4EEDE 0.00002% D - - -
”Henz:.:luru:-?r'r_ﬂe-r'e 4 26E-09 0.000004% D - - -

Biphanyl 3.95E-06 0L003% C - - -

Carbon Terachionde 6.07E-DS U055 C 1.77TE-O5 0.06% E

Chiorobenzens 4.44E-05 DLDE% L= 1.29E-05 0.04% E

C-hiorofiorm 4.71E-Q5 0.02% [ 1.37TE-DS 0.05% E

Chinysane 6.72EQ7 0L001% L= - -

Eithyibenzens 1.0EE-04 0.09% B 2 45E-DE 0.08% E
”E'.I‘}'EFE Dibromiga 7.34E-05 OL0E% C 2 ASE-DE 0.07% E
|FILDI1'1I.I‘|E'1E' 3.61EOT 0.0003% C - - -
”FIL-:-I'E'II:— 1.58E-06 D001 % C - - -
”Fu:r'ral::-ery'de- 5.52E-02 45.1007% A 2 DSE-02 B9_5% A
|||n=en:u'- 2. 3-capyrens 0.93E-08 0.00001% D - - -

kethanaol 2.4BE-03 207 % A J.06ED3 1 0L 32 % o]
”h‘E‘.I“,‘Er‘E Chiorides 1.47E-04 OLi12% L= 4. 12E-O5 0.14% [+
||r-|-|exa-1-e 4 45E-04 0.37% C - -

”Nanhuulme- 9.63E-05 0.0E% C B.T1E-OE 0.33% E
”F‘AH 1.34E-04 0.11% D 41E-04 0.45% [u]
”PeryIE-'IE 4 O7E-09 [L000004% D - - -
”F‘ henanihnene 3.53E-06 0U003% C - - -
”F nenol 4.21E05 0.04% C - - -

Pyrena S.84E07 0.0005% L= - - -

Shyrens S5.4BE-D5 0.05% A 1.12E-05 0.04% E

T oluene 9.63E-04 0.E0% A E.E8E-D4 1.89% A
[Vinyl Chiloriga 2 4TE-QS oo C T.18E-DE 0.02% E

Zylenes 2 6BE-04 0.22% A 1.55E-04 0.56% A
Motes:

™ Hazarous air pollutant emission Tactors Trom EPA AP-42 Sectlon 3.2 (July 2000
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Transcontinental Gas Pipe Line Company, LLC
Station 150 - Mooresville, NC

Site-Wide Emissions Summary

Site-Wide Potential-to-Emit Summary for Greenhouse Gas Emizsions

Operating Greenhouse Gas Emissions’™

e Manufacturer / Hours Rated Capacity COs CHa Na0 COqe

Source ID No. Model {hriyr) (MMEBtu/hr) {tpy) {tpy) {tpy) {tpy)
ML 1 Clark HBA-8T 8,760 16.4 §.402.70 0.18 0.0z 841138
ML 2 Clark BA-2T 8,760 154 7.890.24 015 0.01 7286840
MIL3 Clark BA-ET 8,760 154 7,800.34 0.15 0.01 7,808.40
ML 4 Clark BA-2T 8,760 154 7.890.24 015 0.01 7286840
ML 5 Clark BA-ET 8,760 154 7,800.34 0.15 0.01 7,808.40
ML G Clark BA-2T 8,760 154 7.890.24 015 0.01 7286840
MILY Clark BA-ET 8,760 154 7.800.34 0.15 0.01 7.808.40
MILE Clark BA-ET 8,760 154 7,800.34 0.15 0.01 7,808.40
MLS Clark TLA-8 8,760 14.0 T173.04 0.14 0.01 7,18045
ML 10 Clark TLA-8 8,760 14.0 717304 0.14 0.01 718045
ML 11 Clark TLA-8 8,760 14.0 T173.04 0.14 0.01 7,18045
ML 12 Clark TCV-10 8,760 233 11,037.08 0.22 0.0z 11,850.31
ML 13 Clark TCV-10 8,760 233 11,837.88 0.22 0.0z 11,850.31
ML 14 Clark TCV-18 8,760 7T 18,315.87 0.38 0.04 18,335.82
ML 15 Clark TCV-18 8,760 T 19,315.97 0.38 0.04 18,335.82
ML 18 Solar Mars 1005 8,760 1381 71.275.79 1.4 013 71.340.40

Allx1 IR PVG-8 500 28 f1.88 1.54E-03 1.54E-04 81487

AllXZ IR PVG-8 500 28 81.88 1.54E-03 1.94E-04 81.97

Allx3 IR PVG-8 500 28 f1.88 1.54E-03 1.54E-04 81487

AICA Caterpillar 33308 500 18 48.79 88204 8.82E-05 46.84

AJCH Caterpillar 33308 500 15 43.87 8.27E-4 8.27E-05 4301

Summary of Site-Wide PTE 219,274,241 413 0.4 219,500.67
Motes

" The G0, emission factors (l/MMBtwhr) were obtained from 40 CFR 88 Subpart C, Table C-1.
' The CH; and M. 0 emission faciors (Ib/MMBtwhr) were obtained from 40 CFR 98 Subpart C, Table C-2.

Bl The C0e emissions were determined using Global Warming Potentials obtained from 40 CFR Part 88 Subpart A,
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Transcontimental Gas Pipe Line Company, LLG

Bibton 150 - Mooresvils, NC

Bite-Wide Emissions Summarny

Turbling Spacifications

Solar Mars 100-140005 Natwral Gas-Fired Combuation Turbing Emiasicns

Mormal Operating Mods [100% of Paak Load and == @ °F]

Paramatar valua uUnit of Measura
Source 1D Mo. MiL 16 -
Tumine Malke Zodar -
Turnina Mode Mars 100 -

IS0 Horsepower 13,264 np
Maximiem Horsepower™ 15,344 np
Heat Rating™ 7517 Biwhg-hr
Fuel Type Hatural Gas -
Fual LHV™' 024.20 Btuisct
Fuel Flowraie™ [LHV] 115.88 MMEWhr
Fuel HHW 1,100 Btuiscl
Fuel Flowrate {(HHW) 139.11 MBI
Dperating Howrs 8,760 hayr

Emizslons Data

Emlsslon Factor Data Emlzslon Ratsa™™
Emlsslon Factor Emisslon Emisslon Factor Hourty Annual
Alr Contaminant™ Refarante Factor™*"" Limil {In/hry tpyl
M Solar Dakta .02 ' hr 7.02 20.74
= Sodar Daka 7.12 kv hr 7. 12 31.15
IHC Sodar Dats <08 b hr £.08 1787
WOHT Solar FIL-158 0.82 E'hr 0.82 3ET
[3:8 AF-a7 3.40=-03 b ETu 0.47 2.07
Filaly 7 Py s AE-aT 6.60E-03 bl BT 852 £ .02
1. 3 Butadi=ne AT £ 30E-47 bt
A e ialdednynde e £ DO0E-1= b Bt
Acrobkein L 5.40E-0E b Etu
Benmene A2 1.Z20E-0S b Etu 0.0
Eylbenmene MF-£2 3.20E-05 b Bt 0.02
Sormalkdehyde Solar FIL-158 2 BEE-03 bt 1.7E
Bdaph i lerme M- 1.30E-0& b ETu 7.52E-04
= A AE=-47 2. 20E-0E b METu 1.34E-03
Fropylene Cxice AF-2Z 2.90E-05 b Etu 0.02
[ToduEn= M- 1.30E-04 bt 0.02 0.08
Poyienes M- 6. 40E-05 b Bt 0.0 0.04
"'I'I:Iz HAFS AE=-47 3.20E-03 b METu 0.44 1.95
"':-G:- 40 CFR ==, Tabke -1 116.98 bl M Etu 16,27 3.01 71, Z75.79
"‘Z-H.. Solar FIL-158 i e b hr 3.26 1230
"'\.I:.G- 40 CFR =5, Tabile S-2 2 ZE-04 bl BT 0.02 o.13
"‘:-3‘:‘*!' 40 CTFR 28, Tabke A1 - - 16.363.75 T1.673.23
Hoisc:
' o porsepowsr obiained fom Soiars Predicisd Emission Performance Summary, dated August 24, 2020 (S8 "F and 100% load.
= piawimum horsepower, fusl consumpbon, Tusl fosrabs, and eer heagng value (LHY] were cbiamed from Solars Pradicted Emlssion Perforances Summary, dased

Aungast 24, 2030 (0 “F and 100% boad )
X

TEe= natural gas higher heatng value (HHV] was obiained from Tramsco's July 2010 FERC Gas TarfT.

‘Bolar defines UHC as unburmed hydnooarbons.

= Emission faciors for NGOy, ©0, and UHC were obtsined from Solars Fredicied Emission Perfiormance Summary, dated Awgust 24, 2020 (0 °F and 100% load).
™ Emission factors for VoS, formaldehpde, and GH, wene oblained from Soiar's Product Informason Letter [PIL-158], Rewvision
of approximately 20% VOC and B0S9% CH,.

™ Emission faciors for particulate matber and S0y were obitaned from the US EPA’s AP-42, Table 3.1-2a. Emission factors for HAFs, except formaldefyde, were obiained
from AP-22 Table 3.1-3.

™ Tre CHy emilssion facior was esimabed based on an 50% conversion from e UHSC emission factor

T (OAMTZ020) Per FIL-16S, UHC consists

Loy The MzZ amilssion facior was obfalmed from 20 CFR Fark 98 Subpart C, Tables &-Z.

"% Global warming potenbals wens oblained fom 40 CFR S5 Subpart A
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- -
Sﬂlﬂl‘ T“rhlnes PREDICTED EMISSION PERFORMANCE

A Caterpillar Company

E.l.:I_:'n_E' B Engine Rods
Williams Mooresville MARS 100-140005
Jon i CS/MD 59F MATCH
20-097 SHIPMENTS AFTER 1/95
Inguiry Mumber Fuel Ty Wixter Injecion
CHOICE GAS NO
Run By Ciab= Run Engine Emissions Dats
Leslie Witherspoomn 24-Aug-20 REWY. 0.0
HOx EMISSIONS CO EMISSIONS UHC EMISSIONS
1 | | 15344 HP A00.0% Load | Elew. 815 ft | Rel. Humidity &0.0% | Temperature 0 Deg. F |
FPMwd at 15% 02 15.00 25.00 25.00
tonlyr 3074 31.19 1787
Ibm/MMEBtu (Fuel LHW) 0.080 0.061 0.035
T [ MW b 0.61 0.62 0.36
{gas turbine shaft pwr)
Ibmithr | 7.02 | | 72 | | 4.08 |
[ 2 || 14270HP __ 100.0% Load | Elev. 815 ft | Rel. Humidity 60.0% | Temperature 32.0 Deg F |
PPMvd at 15% 02 15.00 25.00 25.00
tonlyr 28.75 29.17 16.71
Ibm/MMEBtu (Fuel LHW) 0,080 0061 0.035
e MW -bur) 0.62 0.63 0.36
{gas turbine shaft pwr)
Ibmihr | 6.56 | | 666 | | 3.81 |
[ 3 || 12264 HP  100.0% Load | Elew. 815 ft | Rel. Humidity 60.0% | Temperature 59.0 Deg.F |
PPMvd at 15% 02 15.00 25.00 25.00
tondyr 26.91 27.31 15.64
Ibm/MMEBtu (Fuel LHW) 0.060 0061 0.035
T MW -hur) 0.62 0.63 0.36
{gas turbine shaft pwr)
Ibm/hr | 5.14 | | 6.24 | | 3.57

Miobe=s

1. For short-term emission limits such as lbsfhr.. Solar recommends usimg "worst case” anticipated operating
conditions specific to the application and the site conditions. Waorst case for one pollutant is not
necessarily the same for anocther.

2. Solar's typical SoLoMOx warramty, for ppm values, is available for greater tham 0 deg F or -20 deg F,

and betweaen 50% and 100% load for gas fuel, and betwesn 65% and 100% load for liquid fuel (except for
the Centaur 40). An emission warranty for mon-SoloMNOx eguipment is available for greater tham 0 deg F
or -20 deg F and beteeen B0% and 1009 load.

3. Fuel must meet Solar standard fuel specification ES 8-88. Emissions are based on the attached fusl
composition, or, San Diego natural gas or equivalent

4. If needed, Solar can provide Product Information Letters o address turbime operation ocutside typical
warmmanty ranges. as well as non-warranted emissions of 302, PM1072.5, WVOC, and formaldehyde.

. Solar can 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 request.

in

8. Amy emissions warramty is applicable only for steady-state conditions and does not apply during start-up,
shut-down, malfunction, or transient event.
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Snlar Turhlnes PREDICTED EMISSION PERFORMANCE
A Caterpillar Company

Clstomar Engine Model
Williams Mooresville MARS 100-140005
Jod 1D CS/MD 59F MATCH
20097 SHIPMENTS AFTER 1/95
Irquiry Mumber Fugl Type ‘Water Injection
CHOICE GAS HO
Foun By Date Run Engine Emissions Dats
Leslie Witherspoon 24-Aug-20 REV. 0.0
HNOx EMISSIONS CO EMISSIONS UHC EMISSIONS
4 | | 10904 HP 100.0% Load | Elev. 815 ft | Rel. Humidity 60.0% | Temperature 100.0 Deg. F
PPMvd at 15% O2 15.00 25.00 25,00
tondyr 23.06 23.39 13.40
Ibm/MMBtu (Fuel LHV) 0.055 0.059 0.034
Ibm/{MW-hr) 0.65 0,66 0.38
{gas turbine shaft pwr)
Ibm/hr | 5.26 | | 5.34 | | 3.06
Motes

1. For short-term emission limits such as lbsthr., Solar recommends using "worst case" anticipated operating
conditions specific 1o the application and the site conditions. Worst case for one pollutant is not
necessarly the same for another.

2. Solar's typical SoLoNOx warranty, for ppm values, is available for greater than 0 deg F or -20 deg F,
and between 50% and 100% load for gas fuel, and between 65% and 100% load for liquid fuel (except for
the Centaur 40). An emission warranty for non-SoloMNOx eguipment iz available for greater than 0 deg F
or -20 deg F and between 80% and 100% load.

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

4. If needed, Solar can provide Product Information Letters to address turbine operation outside typical
warranty ranges, as well as non-warmranted emissions of 302, PM10/2.5, ¥VOC, and formaldehyde.

5. Solar can 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 request.

B. Any emissions wamanty is applicable only for steady-state conditions and does not apply during start-up,
shut-down, malfunction, or transient event.
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Solar Turbines
A Caterpillar Company

PREDICTED ENGINE PERFORMANCE

Customer Model
Willi M ” MARS 100-14000S
Package Type

liflams iviooresviie it
Joid D Maich
20-087 53F MATCH
Feun By Date Fun Fuel System
Leslie Witherspoon 24-Aug-20 GAS
Engirne Perfommancse Code Engine Perforrance Data Fusl Type
REV. 4.20.1.25.13 REV. 3.0 CHOICE GAS

DATA FOR NOMINAL PERFORMAMCE

Elevation feet 815
Inlet Loss in H20 4.0
Exhaust Loss in H2O 8.0
Accessory on GP Shaft HP 27.8
L+ | 2 [ 3 |[ 4 |

Engine Inlet Temperature deg F Li] 32.0 59.0 100.0
Relative Humidity Y 60.0 G0.0 60.0 60.0
Driven Equipment Speed RPM | 9283 | | 9181 | | 9100 | | 5809 |
Specified Load HP FULL FULL FULL FULL
Met Output Power HF 15344 14270 13264 10904
Fuel Flow mmEBtu/hr 116,886 109.51 102,97 §9.90
Heat Rate Btu/HP-hr 7617 7674 7763 B244
Therm Eff % 33.403 33.156 32.776 30.863
Engine Exhaust Flow I hr 3247585 310226 296032 261489
PT Exit Temperature deg F 910 923 937 972
Exhaust Temperature deg F 910 923 937 a72
Fuel Gas Composition | Methane (CH4) 95.11
(Volume Percent) Ethane (C2HE) 2.84

Propane (C3HE) 013

I-Butane (C4H10) 0.0090

MN-Butane {(C4H10) 0.01

I-Pentane (C5H12) 0.0030

M-Pentane (C5H12) 0.0020

Hexane [C6H14) 0.0040

Carbon Dioxide (CO2) 0.43

Nitrogen (N2) 0.44

Sulfur Dioxide (SO2) 0.0001
Fuel Gas Properties | LHV [Btu/Scf) 924.2 | Specific Gravity 0.5754 | Wobbe Index at G0F  1218.3 |

This performance was calculated with a basic inlet and exhaust system. Special equipment such as low
noise silencers, special ilters, heat recovery systems or cooling devices will affect engine performance.
Performance shown is "Expected” performance at the pressure drops stafed, not guaranfeed.
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Solar Turbines PIL 168

arpiilar Compi y : 2
A Caterpillar Company Product Information Letter

Volatile Organic Compound, Sulfur Dioxide,
and Formaldehyde Emission Estimates

Leslie Witherspoon
Solar Turbines Incorporated

PURPOSE

This Product Information Letter (PIL) summarizes emission factors commonly utilized to estimate
emissions of volatile organic compounds (VOC), sulfur dioxide (SO2), and formaldehyde from gas turbines.

INTRODUCTION

Emissions estimates of VOC, SO2, and formaidehyde are often necessary during the air permitting
process. The emissions estimates in this PIL are assumed valid at ambient temperatures >0 °F and for
natural gas from 50-100% load (40-100% load for the Titan™ 250 and 80-100% load for the Saturn® 20) or
for liquid fuel from 65-100% load (80-100% for the Saturn 20 and Centaur® 40).

Volatile Organic Compounds

Permitting agencies usually require gas turbine users to include emissions of VOC, a subpart of the
unburmed hydrocarbon (UHC) emissions, during the air permitting process. Volatile organic compounds,
non-methane hydrocarbons (NMHC), and reactive organic gases (ROG) are different ways of referring to
th® nen mathana (and nen othano) portion of an *unburncd hydrocarbon” emiaasion eatimate,

For natural gas fuel, most Solar customers use a 5 ppm VOC level to estimate emissions for the air permit.
For liquid fuel, Solar's customers usually assume UHC emissions equal VOC emissions. The UHC/VOC
value lypically used is 28 ppn.

EPA’s AP-42" document and WebFIRE? database also contain VOC emissions estimates for gas turbines.
These sources are not commonly used by Solar’s customers.

Sulfur Dioxide

Sulfur dioxide emissions are produced by conversion of sulfur in the fuel to SOz. Solar customers usually
8ither use & Mass Balance calculabon or reterence AFP-42 to estimate SO: emissions. Because Solar
does not control the amount of sulfur in the fuel, no SOz emissions warranty is available.

The mass balance method assumes that any sulfur in the fuel converts to SO2. For reference. the tvpical
mass balance equation is shown below.

Ib SOz :‘( wil SulfurI Ib fuel ) 10° Btu | MMBtu fuel j' MW SO:
hr 100 BTu MMBtu A hr MW Sultur

Variables: wt % of sulfur in fuel
Btuib fuel (LHV)
MMBtu/hr fuel flow (LHV)

! AP-42 is an EPA dacument containing & compilation of air pellutant emission factors by scurce category.
2 WebFIRE is an EPA electronic based repository and retrieval tool for emission factors.

PIL 168, Revision 7 1 17 March 2020
& 2020 Solar Turbines Incorporated

Caterpiiar: Non-Confidential
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Solar Turbines Incorporated Product Information Letter 158

As an alternative to the mass balance calculation, EPA&’s AP-42 document can be used. AP-42 (Table 3.1-
Za, Apnl Z2000) suggesls snnisson lfacvluis ol 0.8943 ILIMM B (HHY) (wireme S3—sullum %6 o luel) we O, 0034
IbMIMEB (HHY) for gas fuel and 1.0135 IbiMMBw (HHY) (where S=sulfur % in fuel) or 0.033 I/MMBtu
{HHW) for liquid fuel.

Formaldehyde

For gas turbines, formaldehyde emissions are a result of incomplete combustion. Formaldehyde in the
exhaust stream iz unstable and historically has been difficult to measure.  In addition to turbine
characteriatics including combustor dasign, size, maintanance history, and load profile, the farmaldehyde
emissions level is also affected by ambient temperature, humidity, atrmospheric pressure, fuel guality,
formaldehyde concentration in the ambient air, test method measurement variability, and operational
factors.

Since ~2003 many gas turbine users have used the emission factors found in an EPA memo Revised HAP

I for Stationary Combustion Turbines? for estimating hazardous air pollutant emissions,
and specifically formalkdehyde, from gas turbincs. The memo presents hazardous air pollutant (HAP)
emission factor data in several categories. The emission factors in the memo are a compilation of the
HAP data EPA collected during the Maximum Achievable Control Technology (MACT) standard
development procass. The emission factor documentation shows there is a2 high degres of variabibity in
furmaidenyde wmissions from gas wrbines, dspanding on the manofasturer, rating size of 2quiprmesnt,
combustor design, and testing events. The most common foarmaldehyde emission factor used to estimate
emissions for gas turbines is 0.00288 IbVMMBtu HHW (EFPA Memo, Table 18).

Contact Solar Turbines Environmental Programs for a copy of the memeo or for more infermation on
estimating formaldehyde emissions.

Solar Turbines Incorporated

9330 Sky Park Court

Zan Diego, TA 92123-5398

This Infarmation |g intended 82 a general ouerview and e not intended to be, and ehould nol be used 85, & Substitule Tor obisining

legal advice in any specilic siualion.  This documeant is accurate a3 of the publication date, Therafors, any discussion of a particular
ragulatory issue may becoma outdated . IF specific legal advice is required, the mader shouwld consult with an atiomey.

oAl Al Lrabenpllar &e registened Fadermanks of Laterpillar Ine. Sadar, Hatiom, Cantawr, Tawes, Memcury, Mars, Tifan, Solaiis,
Turbalfrorie, MSigh! System, and mSght Commedct, ara trademarks of Salar Turbines incorporated. A0 other frademarks ana the
intallectual proparty of thair rmspective companies.

T 2020 Sokar Turbines Incorpocated, All righls resensed. Specificalions are subject fo change without notice,

? Revised HAP Emission Factors for Staticnary Combustion Turbines, OAR-BI02-0060, TV-B-09, BI2203
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