201 Energy Parkway Suite 100, Lafayette, LA 70508

CO I u m b i a Phone: 337-241-0686

2%

Pipeline Group ev@epg.com

April 29,2016

Mr. William F. Durham, Director
WVDEP - Division of Air Quality
601 57th Street SE

Charleston, West Virginia 25304

RE:  Columbia Gas Transmission, LLC
White Oak Compressor Station
Construction Application (45CSR13)

Dear Mr. Durham,

Attached is an initial application for construction of Columbia Gas Transmission’s (Columbia) proposed White Oak
Compressor Station, which will be located in Calhoun County, West Virginia. This package contains Columbia’s
application to install the following equipment:

Two (2) Solar Turbines Titan 130E turbines (20,912 hp each);
One (1) Waukesha emergency generator (1,175 hp);

One (1) process heater (1.41 MMBtu/hr);

Forty (40) catalytic heaters (0.072 MMBtu/hr each); and

One (1) new 2,000 gallon condensate tank.

The Station’s potential to emit (PTE) is over 100 tons per year for carbon monoxide; therefore, the Station will be
considered a Title V source for permitting purposes. After the construction permit has been approved by WVDEP
and the facility is operational, a Title V Operating Permit application will be submitted. The Station’s PTE will not
exceed Prevention of Significant Deterioration (PSD) applicability thresholds; therefore, the Station will not be
considered a major PSD source.

This application package includes all required forms and attachments for a minor NSR construction permit
application. A check in the amount of $2,000 is included for application fees.

Should you have any questions or need additional information, please feel free to contact me at (337) 241-0686.

Sincerely,

S Sy

Lacey A. Ivey
Principal Air
Columbia Pipeline Group

Attachments
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WEST VIRGINIA DEPARTMENT OF
ENVIRONMENTAL PROTECTION

t DIVISION OF AIR QUALITY
oF 601 57" Street, SE
Charleston, WV 25304

(304) 926-0475
www.dep.wv.gov/dag

APPLICATION FOR NSR PERMIT
AND

TITLE V PERMIT REVISION
(OPTIONAL)

PLEASE CHECK ALL THAT APPLY TO NSR (45CSR13) (IF KNOWN);
[X] CONSTRUCTION [ MODIFICATION [ RELOCATION

[ CLASS | ADMINISTRATIVE UPDATE [0 TEMPORARY

[ CLASS Il ADMINISTRATIVE UPDATE [0 AFTER-THE-FACT

PLEASE CHECK TYPE OF 45CSR30 (TITLE V) REVISION (IF
ANY):

[J ADMINISTRATIVE AMENDMENT ] MINOR MODIFICATION
[ SIGNIFICANT MODIFICATION

IF ANY BOX ABOVE IS CHECKED, INCLUDE TITLE V REVISION
INFORMATION AS ATTACHMENT S TO THIS APPLICATION

FOR TITLE V FACILITIES ONLY: Please refer to “Title V Revision Guidance” in order to determine your Title V Revision options
(Appendix A, “Title V Permit Revision Flowchart”) and ability to operate with the changes requested in this Permit Application.

Section I

General

1. Name of applicant (as registered with the WV Secretary of State’s Office):

Columbia Gas

2. Federal Employer ID No. (FEIN):
310802435

3. Name of facility (if different from above):
White Oak Compressor Station

4. The applicant is the:
JOWNER [JOPERATOR [X BOTH

5A. Applicant's mailing address:
Columbia Gas Transmission LLC
1700 MacCorkle Ave, SE
Charleston, WV 25314

5B. Facility’s present physical address:

Frederick Ridge Road (Rt. 21/3)
Brohard, West Virginia 26148

6. West Virginia Business Registration. Is the applicant a resident of the State of West Virginia? X yes [Ino

— If YES, provide a copy of the Certificate of Incorporation/Organization/Limited Partnership (one page) including any
name change amendments or other Business Registration Certificate as Attachment A.

— If NO, provide a copy of the Certificate of Authority/Authority of L.L.C./Registration (one page) including any name
change amendments or other Business Certificate as Attachment A.

7. If applicant is a subsidiary corporation, please provide the name of parent corporation: Columbia Pipeline Group, Inc.

8. Does the applicant own, lease, have an option to buy or otherwise have control of the proposed site? K] YES [ NO

— IfYES, please explain: Application is for a greenfield natural gas compressor station which Columbia Gas will own and operate.

— If NO, you are not eligible for a permit for this source.

9. Type of plant or facility (stationary source) to be constructed,
modified, relocated, administratively updated or temporarily
permitted (e.g., coal preparation plant, primary crusher, etc.):

10. North American Industry Classification
System (NAICS) code for the facility:

Natural gas compressor station

486210

11A. DAQ Plant ID No. (for existing facilities only):

N/A
N/A

11B. List all current 45CSR13 and 45CSR30 (Title V) permit numbers
associated with this process (for existing facilities only):

All of the required forms and additional information can be found under the Permitting Section of DAQ’s website, or requested by

phone.
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12A.

— For Modifications, Administrative Updates or Temporary permits at an existing facility, please provide directions to the
present location of the facility from the nearest state road;
— For Construction or Relocation permits, please provide directions to the proposed new site location from the nearest
state road. Include a MAP as Attachment B.
From the town of Brohard, head southeast on Brohard Rd. toward Dutchman Run and turn right to stay on Brohard Rd. Continue on
Co. Route 5/3. In approximately 1 mile, turn left onto Co. Route 21/3. The Station will be on the right in approximately 1.6 miles.

12.B. New site address (if 12C. Nearest city or town: 12D. County:
applicable): Brohard Calhoun

Frederick Ridge Road (Rt. 21/3)
Brohard, West Virginia 26148

12.E. UTM Northing (KM): 4,321.4 | 12F. UTM Easting (KM): 487.7 12G. UTM Zone: 17

13. Briefly describe the proposed change(s) at the facility:
Installation of two Solar Titan 130E turbines, one emergency generator, one process heater and 40 catalytic heaters

14A. Provide the date of anticipated installation or change: 10/01/2017 14B. Date of anticipated Start-Up if a permit is
— If this is an After-The-Fact permit application, provide the date upon granted:
which the proposed change did happen: / / 11/01/2018

14C. Provide a Schedule of the planned Installation of/Change to and Start-Up of each of the units proposed in this permit
application as Attachment C (if more than one unit is involved).

15. Provide maximum projected Operating Schedule of activity/activities outlined in this application:
Hours Per Day 24 Days Per Week 7 Weeks Per Year 52

16. Is demolition or physical renovation at an existing facility involved? [] YES X NO

17. Risk Management Plans. If this facility is subject to 112(r) of the 1990 CAAA, or will become subject due to proposed
changes (for applicability help see www.epa.gov/ceppo), submit your Risk Management Plan (RMP) to U. S. EPA Region
M.

18. Regulatory Discussion. List all Federal and State air pollution control regulations that you believe are applicable to the
proposed process (if known). A list of possible applicable requirements is also included in Attachment S of this application
(Title V Permit Revision Information). Discuss applicability and proposed demonstration(s) of compliance (if known).
Provide this information as Attachment D.

Section Il. Additional attachments and supporting documents.

19. Include a check payable to WVDEP — Division of Air Quality with the appropriate application fee (per 45CSR22 and
45CSR13).

20. Include a Table of Contents as the first page of your application package.

21. Provide a Plot Plan, e.g. scaled map(s) and/or sketch(es) showing the location of the property on which the stationary
source(s) is or is to be located as Attachment E (Refer to Plot Plan Guidance) .

— Indicate the location of the nearest occupied structure (e.g. church, school, business, residence).

22. Provide a Detailed Process Flow Diagram(s) showing each proposed or modified emissions unit, emission point and
control device as Attachment F.

23. Provide a Process Description as Attachment G.
— Also describe and quantify to the extent possible all changes made to the facility since the last permit review

(if applicable).

All of the required forms and additional information can be found under the Permitting Section of DAQ’s website, or requested by
phone.
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24. Provide Material Safety Data Sheets (MSDS) for all materials processed, used or produced as Attachment H.

- For chemical processes, provide a MSDS for each compound emitted to the air.

25. Fill out the Emission Units Table and provide it as Attachment .

26. Fill out the Emission Points Data Summary Sheet (Table 1 and Table 2) and provide it as Attachment J.

27. Fill out the Fugitive Emissions Data Summary Sheet and provide it as Attachment K.

28. Check all applicable Emissions Unit Data Sheets listed below:
[ Bulk Liquid Transfer Operations  [] Haul Road Emissions [ Quarry

[] Chemical Processes [ Hot Mix Asphalt Plant [1 Solid Materials Sizing, Handling and Storage Facilities
] Concrete Batch Plant [ Incinerator O Storage Tanks
O Grey Iron and Steel Foundry [ Indirect Heat Exchanger

[X] General Emission Unit, specify: Two (2) natural gas-fired turbines, one (1) emergency generator, one (1) process heater, 40
catalytic heaters

Fill out and provide the Emissions Unit Data Sheet(s) as Attachment L.

29. Check all applicable Air Pollution Control Device Sheets listed below:

[J Absorption Systems [1 Baghouse [ Flare
[] Adsorption Systems [] Condenser [0 Mechanical Collector
[] Afterburner [] Electrostatic Precipitator [J Wet Collecting System

[J Other Collectors, specify

Fill out and provide the Air Pollution Control Device Sheet(s) as Attachment M.

30. Provide all Supporting Emissions Calculations as Attachment N, or attach the calculations directly to the forms listed in
Items 28 through 31.

31. Monitoring, Recordkeeping, Reporting and Testing Plans. Attach proposed monitoring, recordkeeping, reporting and
testing plans in order to demonstrate compliance with the proposed emissions limits and operating parameters in this
permit application. Provide this information as Attachment O.

> Please be aware that all permits must be practically enforceable whether or not the applicant chooses to propose such
measures. Additionally, the DAQ may not be able to accept all measures proposed by the applicant. If none of these plans
are proposed by the applicant, DAQ will develop such plans and include them in the permit.

32. Public Notice. At the time that the application is submitted, place a Class | Legal Advertisement in a newspaper of
general circulation in the area where the source is or will be located (See 45CSR§13-8.3 through 45CSR§13-8.5 and
Example Legal Advertisement for details). Please submit the Affidavit of Publication as Attachment P immediately

upon receipt.

33. Business Confidentiality Claims. Does this application include confidential information (per 45CSR31)?
[ YES NO

» IfYES, identify each segment of information on each page that is submitted as confidential and provide justification for
each segment claimed confidential, including the criteria under 45CSR§31-4.1, and in accordance with the DAQ's
‘Precautionary Notice — Claims of Confidentiality” guidance found in the General Instructions as Attachment Q.

Section Ill. Certification of Information

34. Authority/Delegation of Authority. Only required when someone other than the responsible official signs the application.
Check applicable Authority Form below:

[ Authority of Corporation or Other Business Entity ] Authority of Partnership
[] Authority of Governmental Agency ] Authority of Limited Partnership

Submit completed and signed Authority Form as Attachment R.

All of the required forms and additional information can be found under the Permitting Section of DAQ’s website, or requested by
phone.
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35A. Certification of Information. To certify this permit application, a Responsible Official (per 45CSR§13-2.22 and
45CSR§30-2.28) or Authorized Representative shall check the appropriate box and sign below.

Certification of Truth, Accuracy, and Completeness

I, the undersigned [] Responsible Official / [X] Authorized Representative, hereby certify that all information contained in
this application and any supporting documents appended hereto, is true, accurate, and complete based on information and
belief after reasonable inquiry | further agree to assume responsibility for the construction, modification and/or relocation and
operation of the stationary source described herein in accordance with this application and any amendments thereto, as well as
the Department of Environmental Protection, Division of Air Quality permit issued in accordance with this application, along with
all applicable rules and regulations of the West Virginia Division of Air Quality and W.Va. Code § 22-5-1 et seq. (State Air
Pollution Control Act). If the business or agency changes its Responsible Official or Authorized Representative, the Director of
the Division of Air Quality will be notified in writing within 30 days of the official change.

Compliance Certification
Except for requirements identified in the Title V Application for which compliance is not achieved, |, the undersigned hereby
certify that, based on information and belief formed after reasonable inquiry, all air contaminant sources identified in this

application are in compliance with all applicable rements.

SIGNATURE | WK € DATE: Y-25 -29)6
(Pjéase use blue ink) (Please use blue ink)

35B. Printed name of signee: Tfnothy L.[ Sweeney j 35C. Title: Manager of Operations

35D. E-mail: 36E. Phone: 36F. FAX:

tsweeney@cpg.com 304-722-8486 304-722-8420

36A. Printed name of contact person (if different from above): 36B. Title: Principal Air

Lacey Ivey

36C. E-mail: livey@cpg.com 36D. Phone: 337-241-0686 36E. FAX:

PLEASE CHECK ALL APPLICABLE ATTACHMENTS INCLUDED WITH THIS PERMIT APPLICATION:

[ Attachment A: Business Certificate B Attachment K: Fugitive Emissions Data Summary Sheet

X Attachment B: Map(s) B Attachment L: Emissions Unit Data Sheet(s)

BJ Attachment C: Installation and Start Up Schedule (1 Attachment M: Air Pollution Control Device Sheet(s)

B Attachment D: Regulatory Discussion B4 Attachment N: Supporting Emissions Calculations

Attachment E: Plot Plan BJ Attachment O: Monitoring/Recordkeeping/Reporting/Testing Plans
X Attachment F: Detailed Process Flow Diagram(s) B Attachment P: Public Notice

Xl Attachment G: Process Description [] Attachment Q: Business Confidential Claims

X Attachment H: Material Safety Data Sheets (MSDS) Attachment R: Authority Forms

Attachment I: Emission Units Table Attachment S: Title V Permit Revision Information

[ Attachment J: Emission Points Data Summary Sheet 4 Application Fee

Please mail an original and three (3) copies of the complete permit application with the signature(s) to the DAQ, Permitting Section, at
the address listed on the first page of this application. Please DO NOT fax permit applications.

FOR AGENCY USE ONLY - IF THIS IS A TITLE V SOURCE:

[ Forward 1 copy of the application to the Title V Permitting Group and:
[ For Title V Administrative Amendments:
[0 NSR permit writer should notify Title V permit writer of draft permit,
[] For Title V Minor Modifications:
[ Title V permit writer should send appropriate notification to EPA and affected states within 5 days of receipt,
[J NSR permit writer should notify Title V permit writer of draft permit.
[] For Title V Significant Modifications processed in parallel with NSR Permit revision:
[J NSR permit writer should notify a Title V permit writer of draft permit,
[ Public notice should reference both 45CSR13 and Title V permits,
[J EPA has 45 day review period of a draft permit.

All of the required forms and additional information can be found under the Permitting Section of DAQ’s website, or requested by
phone.
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WEST VIRGINIA
STATE TAX DEPARTMENT

BUSINESS REGISTRATION
CERTIFICATE

ISSUED TO:
COLUMBIA GAS TRANSMISSION LLC
5151 SAN FELIPE ST 2500
HOUSTON, TX 77056-3639

BUSINESS REGISTRATION ACCOUNT NUMBER: 1025-1555
This certificate is issued on: 07/1/2011

This certificate is issued by
the West Virginia State Tax Commissioner
in accordance with Chapter 11, Article 12, of the West Virginia Code

The person or organization identified on this certificate is registered
to conduct business in the State of West Virginia at the location above.

This certificate is not transferrable and must be displayed at the location for which issued.

This certificate shall be permanent until cessation of the business for which the certificate of registration
was granted or until it is suspended, revoked or cancelled by the Tax Commissioner.

Change in name or change of location shall be considered a cessation of the business and a new
certificate shall be required.

TRAVELING/STREET VENDORS: Must carry a copy of this certificate in every vehicle operated by them.
CONTRACTORS, DRILLING OPERATORS, TIMBER/LOGGING OPERATIONS: Must have a copy of
this certificate displayed at every job site within West Virginia.

atlo06 v.4
11430813824
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Map



Compressor
Station
Location

From the town of Brohard, head southeast on Brohard Rd. toward Dutchman Run and turn right to stay on
Brohard Rd. Continue on Co. Route 5/3. In approximately 1 mile, turn left onto Co. Route 21/3. The
Station will be on the right in approximately 1.6 miles.

Attachment B

Facility Map

RaterApnl. 2018 White Oak Compressor Station
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Installation and Start Up Schedule

Emission Point Installation Start Up Date
Date

TO1—20,912 hp Solar Turbines Titan 130E Turbine #1 | October 2017 November 2018

TO2 - 20,912 hp Solar Turbines Titan 130E Turbine #2 | October 2017 November 2018

G1-1,175 hp Waukesha Emergency Generator October 2017 November 2018

H1—1.41 MMbtu/hr Process Heater October 2017 November 2018

SH1 — 40 Catalytic Heaters October 2017 November 2018




Attachment D

Regulatory Discussion



1.0 INTRODUCTION

1.1 Summary and Conclusions

Columbia Gas Transmission, LLC (Columbia) is proposing to construct the White Oak Compressor Station
(the “Station”). Construction of the White Oak Compressor Station (the “Project”) is scheduled to begin
in October 2017. This application package contains Columbia’s application to:

Install two (2) new 20,912 hp Solar Titan 130E turbines;

Install one (1) new 1,175 hp Waukesha emergency generator;

Install one (1) new 1.41 million British thermal units per hour [MMBtu/hr] process heater;
Install forty (40) new catalytic heaters (0.072 MMBtu/hr each); and

Install one (1) 2,000 gallon Condensate tank.

An analysis of federal and state regulations was performed to identify applicable air quality regulations.
Federal and state regulations potentially applying to the proposed Project are summarized in Section 3.

1.2 Report Organization
The proposed Project is described in Section 2.0. An analysis of applicable regulations and proposed
compliance procedures is presented in Section 3.0. Completed permit application forms, including

emissions estimating basis, emission calculations, and supporting data are contained within this
application package.
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2.0 PROJECT DESCRIPTION

2.1 Description of Proposed Facility

Columbia’s White Oak Compressor Station will be located in Calhoun County, West Virginia, near the
town of Brohard. The Station will receive natural gas via pipeline from an upstream compressor station,
compress it using natural gas-fired turbines, and transmit it via pipeline to a downstream station. The
Station is covered by Standard Industrial Classification (SIC) 4922 and has the potential to operate seven
(7) days per week, twenty-four (24) hours per day.

The two (2) Solar Turbines Titan 130E turbines each have an output of 20,912 hp at 32 °F. These
proposed turbines are designated Emission Point ID TO1 and T02. Attachment Fincludes a process flow
diagram showing the proposed turbines.

The new turbines will be equipped with advanced dry-low-NO, combustion controls, known by the
manufacturer as SoLoNOx. These controls reduce nitrogen oxides (NOy) and peak combustion
temperatures through the use of a lean, premixed air/fuel mixture and advanced combustion controls.
The SoLoNOx system is operational at turbine loads from approximately 50% to 100% of full load.
During operation at low turbine loads (<50% of full load), low ambient temperatures (<0 °F), and during
turbine startup and shutdown, supplemental pilot fuel is fired for flame stability and results in NO,,
carbon monoxide (CO), and volatile organic compounds (VOC) concentrations that are higher than
during SoLoNOx operation. Estimated emissions are included in the turbine calculations in Attachment
N. Additional turbine emission data and calculations are presented in Attachment N.

The new Solar Turbines Titan 130E turbines are expected to continuously operate, therefore emission
estimates are based on 8,760 operating hours per year. SoLoNOx controls cannot operate properly at
low ambient temperatures or below 50% of peak load, the potential emission estimates presented in
Table N-3 include separate lines for operating hours at: (1) ambient temperatures less than or equal to
0 °F, (2) low load (less than 50% load), and (3) startup/shutdown cycles. Annual emissions from the
proposed turbines are conservatively based on an ambient temperature of 32 °F. Combustion turbine
power varies with atmospheric conditions such that maximum heat input, maximum fuel consumption,
and associated emissions generally increase as ambient temperature decreases. For the purpose of this
application, turbine emissions have been characterized based on an ambient temperature of 32 °F. The
annual average ambient temperature is approximately 54 °F.

The Project will include installation of one (1) 1,175 hp Waukesha natural gas-fired emergency generator
for which potential emissions are based on operation of up to 500 hours per year. Potential emissions
from this unit are based on NSPS Subpart JJJJ emission limitations for NO,, CO, and VOC, and AP-42
emission factors for other air pollutants. The Station will also be installing one (1) process heater rated
at 1.41 MMBtu/hr and forty (40) catalytic heaters, each rated at 0.72 MMBtu/hr. Emissions from these
units are based on AP-42 emission factors. One (1) new 2,000 gallon condensate tank will be installed.
This tanks will be a de minimis emission sources per Table 45-13B of West Virginia regulation 45 CSR 13.

Potential annual emissions of NO,, CO, VOC, greenhouse gases as carbon dioxide equivalents (CO.e),
sulfur dioxide (SOz), respirable particulate matter with an aerodynamic diameter of less than or equal to
10 microns (PMyo), fine particulate matter with an aerodynamic diameter of less than or equal to 2.5
microns (PMz;s), formaldehyde [CH,0, the primary hazardous air pollutant (HAP)], and total HAPs from
all sources associated with the Project are provided in Table N-1 of Attachment N. Source-specific
emissions calculations are also provided in Attachment N.



The target date for starting construction is October 2017. Initial commercial operation is scheduled for
November 2018.

Calhoun County is classified as attainment or unclassifiable for all National Ambient Air Quality
Standards.

The Station is located approximately 125 kilometers west of the nearest Class | area, the Otter Creek
Wilderness Area.
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3.0 REGULATORY ANALYSIS AND COMPLIANCE METHODS

This section reviews the applicability of state and federal regulations potentially affecting the new
emission units and proposed compliance procedures. Supporting calculations are included in
Attachment N.

3.1 Prevention of Significant Deterioration

West Virginia implements the Prevention of Significant Deterioration (PSD) permitting program pursuant
to the USEPA-approved West Virginia State Implementation Plan and in accordance with Regulation 14
(a.k.a., Series 14) of Title 45 of the Code of State Rules (45 CSR 14). Regulation 14 closely mirrors federal
PSD regulations at 40 CFR §52.21. PSD requirements for new emissions units apply when a proposed
new facility has the potential to emit (PTE) 250 tpy or more of any PSD-regulated pollutant (such as NO,,
CO, PMyg, PMy5, or SO;) per §45-14-2.43. Because the Station’s PTE does not exceed 250 tpy for any
PSD-regulated pollutant, the Station is not subject to PSD requirements.

Per §45-14-2.80.e.1, following July 1, 2011, new major stationary sources with the potential to emit
greater than or equal to 100,000 tpy of CO.e were required to meet the requirements set forth in the
PSD program. The provisions of §45-14-2.80.f, however, clarify that this portion of the rule ceases to be
effective under certain circumstances, including a federal court decision invalidating provisions of the
rule. OnJune 23, 2014, the U.S. Supreme Court issued a decision that greenhouse gas emissions could
not be a basis for PSD or Title V applicability, and this decision was followed by a July 24, 2014
memorandum from the USEPA that stated that the USEPA will comply with the Court’s decision and will
not apply or enforce regulations that would require a PSD permit where PSD would be applicable solely
because of GHG emissions. Therefore, COe emissions are no longer considered for PSD applicability.

3.2 New Source Performance Standards

New Source Performance Standards (NSPS) apply to new, modified or reconstructed stationary sources
meeting criteria established in 40 CFR Part 60. Sections 3.2.1 and 3.2.2 describe requirements that
apply to the units proposed for the new Station.

Subpart Dc (Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating
Units) applies to steam generating units with a maximum design heat input capacity of greater than or
equal to 10 MMBtu/hr, but less than or equal to 100 MMBtu/hr, which are constructed, modified or
reconstructed after June 9, 1989 (per 40 CFR §60.40c(a)). Steam generating units are defined in 40 CFR
§60.41c as devices that combust fuel and heat water or any heat transfer medium. Since the proposed
heater will be rated at 0.30 MMBtu/hr, this NSPS is not applicable. The proposed catalytic heaters are
not steam generating units.

Subpart 0000 (Standards of Performance for Crude Oil and Natural Gas Production, Transmission, and
Distribution) is not applicable to the proposed new equipment (no affected facilities proposed) per
40 CFR §60.5365.

Columbia requests a permit shield for NSPS Subpart Dc and Subpart 0000.

3.2.1 Stationary Gas Turbines (40 CFR 60 Subpart KKKK)

The USEPA has promulgated NSPS for stationary combustion turbines in 40 CFR 60 Subpart KKKK. The
proposed Solar Titan 130E turbines, have a peak heat input of 10 MMBtu/hr or greater and therefore
will be subject to the requirements of Subpart KKKK per 40 CFR §60.4305(a). Sources covered by
Subpart KKKK are exempt from the requirements in Subpart GG (the previous combustion turbine NSPS)



per 40 CFR §60.4305(b). The subcategory and corresponding NOy emission standard as established in
Table 1 to Subpart KKKK for each of the proposed turbines is presented in Table 3-1.

Table 3-1 Proposed Turbines and Corresponding Category and Emission Standard

Table 1 NO, Emission Manufacturer’s
Unit subcategory Heat input Standard Warranty
st New turbine firin >50 MMBtu/hr 2559;‘ :Egi P;rg?”t
Titan 130E ol s & and < 850 oy Outg . 15 ppm at 15% O;
(TO1 & T02) 8 MMBtu/hr P

(1.2 Ib/MWh)

Table 1 to Subpart KKKK also establishes a NO, emission limit of 150 ppm at 15% O, or 1,100 ng/J of
useful output (8.7 Ib/MWh) for turbines with a peak capacity equal to or less than 30 MW output which
are operating at less than 75% of peak load or at temperatures less than 0 °F.

The fuel sulfur limit in Subpart KKKK is 0.060 Ib SO,/MMBtu. Under 40 CFR §60.4365, a source is exempt
from monitoring fuel sulfur content if the source burns natural gas with maximum sulfur content of 20
grains per 100 scf, which is the case for the proposed turbine fuel. Columbia will use the FERC gas tariff
to show compliance with this requirement.

The proposed NO, emission rates and fuel sulfur levels comply with NSPS limits. To demonstrate
compliance with Subpart KKKK, 40 CFR §60.4400 requires an initial NOy performance test using EPA
reference methods. The initial compliance test must be conducted within 60 days after achieving full-
load operation or within 180 days of startup if the turbines are not operated at full load. Annual
performance testing using EPA reference methods must be conducted within 14 calendar months
following the previous performance test. The test frequency can be reduced to biennial if measured
NOx emissions are less than 75% of limit. In addition, Columbia will continuously monitor the turbines to
document any operating periods during which the SoLoNOx system is not in service (e.g., during startup,
shutdown, low-load, or a system malfunction). Records of turbine startup, shutdown, SoLoNOx
malfunction, and/or SoLoNOx monitoring system malfunction will be recorded per Subpart KKKK and
NSPS General Provisions in 40 CFR §60.7(b)&(c).

Columbia will use the FERC tariff to show compliance with the SO; and fuel sulfur limits per 40 CFR
§60.4365(a).

3.2.2 Stationary Spark Ignition Internal Combustion Engines (40 CFR 60 Subpart J]]])

Subpart J1JJ (Standards of Performance for Stationary Spark Ignition Internal Combustion Engines)
applies to stationary spark ignition engine manufacturers and owners/operators. For natural gas-fired
emergency engines manufactured after January 1, 2009, the applicable emission limits for engines
greater than 130 hp rated capacity are specified in Table 1! of Subpart J1JJ as follows.

e For NO,, the limit is 2.0 g/hp-hr or 160 ppmvd at 15 percent O;;
e For CO, the limit is 4.0 g/hp-hr or 540 ppmvd at 15 percent O;; and
e For VOC, the limitis 1.0 g/hp-hr or 86 ppmvd at 15 percent O,.

The proposed emergency generator will be subject to the Subpart J1JJ emission limits for engines greater
than 130 hp. In accordance with 40 CFR §60.4243(a)(2)(iii) if this engine is not certified an initial
performance test is required within one year of startup. Subsequent performance testing is required
every 8,760 hours of operation or every three years whichever comes first. Note that Waukesha does

! Compliance with the emission limits specified in Table 1 of Subpart JJ1J is required by 40 CFR §60.4233(e).
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not currently certify this engine. Based on manufacturer data, the engine will comply with these
emission limits.

3.3 National Emission Standards for Hazardous Air Pollutants

National Emission Standards for Hazardous Air Pollutants (NESHAP) are promulgated under 40 CFR Part
63 for specific processes and HAP emissions. The proposed Station has potential HAP emissions that are
less than the major source threshold and will therefore be considered an area source of HAPs.?

40 CFR 63 Subpart YYYY for stationary combustion turbines is only applicable to major sources of HAPs
per 40 CFR §63.6085; therefore, the turbines are not subject to this regulation.

Subpart ZZZZ for stationary reciprocating internal combustion engines is applicable to the proposed
emergency generator. The proposed emergency generator is a new stationary reciprocating internal
combustion engine located at an area source of HAPs. As such, the engine meets the requirements of
Subpart ZZZZ by meeting the requirements of NSPS Subpart J1JJ per 40 CFR §63.6590(c)(1). No further
requirements apply.

There are two NESHAPs which regulate emissions from industrial, commercial and institutional boilers —
40 CFR 63 Subpart DDDDD (major sources of HAPs) and 40 CFR 63 Subpart JJJJJJ (area sources of HAPs).
The proposed Station will be an area source of HAPs; Subpart JJJJJJ is the applicable NESHAP for the
Station. Per 40 CFR §63.11195(e), natural gas-fired sources are exempt from the requirements of this
Subpart.

3.4 Compliance Assurance Monitoring (40 CFR 64)

Compliance Assurance Monitoring (CAM) requirements in 40 CFR Part 64 are intended to assure that
emission control equipment is properly operated and maintained. CAM applies to emissions units that:

1. have an emission limitation,
2. use a control device to comply with the emissions limit, and
3. have sufficient emissions to be classified as a major emission source under 40 CFR Part 70.

As defined in 40 CFR §64.1, "control device" means add-on control equipment other than inherent
process equipment that is used to destroy or remove air pollutant(s) prior to discharge to the
atmosphere. The definition also states that "a control device does not include use of combustion or
other process design features or characteristics."

Exemptions specified in 40 CFR §64.2(b) include units complying with an emission limitation or standard
proposed by the USEPA after November 15, 1990 pursuant to Section 111 or 112 of the Clean Air Act
(NSPS or NESHAP).

The proposed turbines will not use any add-on emission controls and will be subject to a federal NSPS
promulgated after 1990. As such, the proposed turbines are exempt from CAM requirements.

3.5 Prevention and Control of Emission of Smoke and Particulate Matter (45
CSR 2)

West Virginia Regulation 45 CSR 2 requires that smoke and particulate matter emissions from any fuel-
burning unit (providing heat or power by indirect heat transfer) not exceed opacity levels of 10 percent

2 Per 40 CFR §63.2, an area source of HAPs is defined as a stationary source or group of sources with the potential
to emit less than 10 tpy of any HAP and less than 25 tpy of any combination of HAPs.
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based on a six-minute block average (per §45-2-3.1). The proposed equipment (e.g., process heater) is
inherently compliant with this requirement by combusting only pipeline quality natural gas.

3.6 Prevention and Control of Emission of Sulfur Dioxide (45 CSR 10)

West Virginia Regulation 45 CSR 10 limits SO, emissions from fuel-burning units, manufacturing
processes, and combustion of refinery or process gas streams. The turbines and emergency generator
are not considered fuel-burning units per the definition in §45-10-2. The Station is not defined as a
manufacturing process and does not combust refinery or process gas streams. Additionally, fuel burning
units less than 10 MMBtu/hr, including the proposed heater, are exempt from section 3 and sections 6
through 8 of this regulation. Therefore, 45 CSR 10 does not apply to the Project.

3.7 Pre-construction Permitting under West Virginia Air Regulation 13 (45
CSR 13)

Because the potential to emit from the proposed Project does not exceed PSD applicability thresholds,
the Project is not classified as major for PSD purposes and is required to obtain a construction permit
per 45 CSR 13. This document contains the information required by the permitting program.

3.8 Requirements for Operating Permits (45 CSR 30)

Because the PTE for the proposed Station will exceed the Title V threshold of 100 tpy for CO, a Title V
permit is required for continued operation of the Station. In accordance with 45 CSR §30-4.1.a.2, a Title
V permit application will be submitted within 12 months after commencement of operation of the
permitted emissions sources.
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ATTACHMENT F
WHITE OAK COMPRESSOR STATION PROCESS FLOW DIAGRAM
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Process Description

Pipeline transmission of natural gas requires that the gas be compressed. Two (2) Solar Turbines 20,912
hp Titan 130E turbine-driven compressors will be installed at the proposed White Oak Compressor
Station. The Project also includes the installation of one (1) 1,175 hp Waukesha emergency generator,
one (1) 1.41 MMbtu/hr process heater, forty (40) catalytic heaters, and one (1) new 2,000 gallon
condensate tank. The remainder of this discussion is specific to the turbine technology.

The power output from a natural gas-fired turbine is directly related to the fuel input rate and to the
ratio of combustion air to fuel. As ambient temperatures decrease, a turbine's maximum power output
will increase due to the increased density of inlet air. The Solar dry low NO, (DLN) combustion system
(known as SoLoNOx) limits formation of NO,, CO, and VOC by pre-mixing air and fuel prior to
combustion. When operating a Solar Titan 130E turbine at ambient temperatures > 0 °F and at loads

2 50%, this DLN system is able to limit the exhaust gas concentration of these pollutants (corrected to
15% O) to 15 ppm NOy, 25 ppm CO, and 25 ppm unburned hydrocarbons (UHC, containing at least 80%
non-YOC methane and ethane; therefore, 5 ppm VOC). At ambient temperatures less than or equal to
0 °F, additional pilot fuel is required by the turbine to maintain flame stability, which increases
estimated emission concentrations to 42 ppm NOy, 100 ppm CO, and 50 ppm UHC (10 ppm VOC). At
turbine loads < 50%, additional pilot fuel and air flow are required to maintain flame stability and
turbine responsiveness. These changes increase estimated emission concentrations to 66 ppm NO,,
4,400 ppm CO, and 440 ppm UHC (88 ppm VOC).

In addition, there are changes in NO,, CO, and VOC emissions during the initial fuel light-off, turbine
loading, and flame stabilization steps associated with turbine startup. There are also changes in
emissions during the normal turbine shutdown sequence. For a Solar Titan 130E turbine, the startup
sequence takes less than 10 minutes to complete prior to engaging the DLN system. The shutdown
sequence for a Solar Titan 130E turbine requires approximately 10 minutes. Emissions during each
startup/shutdown cycle are estimated by Solar as provided in Attachment N.

Based on the manufacturer's estimated emission concentrations (ppm) and exhaust flow rates (scf),
mass emissions rates (Ib/hr) during the above operating modes are presented in Table N-3 within
Attachment N. Additional information on turbine operating characteristics and emissions is provided in
Attachment N to this application.



Attachment H
SDSs

SDS will be provided upon request. The proposed facility will use, handle, and
store materials that are typical for a natural gas compressor station. Pipeline
quality natural gas will be the primary raw material and fuel. Small quantities
of lubricating oils, pipeline condensate and waste liquids will also be handled

and stored at the facility.
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Attachment |
Emission Units Table

(includes all emission units and air pollution control devices

that will be part of this permit application review, regardless of permitting status)

Emission | Emission Emission Unit Description Year Installed/ | Design Capacity | Type® and Date | Control
Unit ID' | Point ID2 Modified of Change Device *
Solar Turbines Titan 130E 20,912 HP @ 32°F
T1 T01 ? -
Turbine #1 2 New, 2017
T2 To2 | Solar Turbines Titan 130E - 20912 HF @32F |y 5017 ]
Turbine #2 ’
Gl Gl Waukesha Emergency Generator | 2017 1,175 HP New, 2017 -
HTR1 HI Process Heater 2017 1.41 MMBtwhr | New, 2017 &
HTR2 SHI |40 Catalytic Heaters 2017 ﬁﬁg&ﬁ New, 2017 -

"For Emission Units (or Sources) use the following numbering system:1S, 2S, 3S.... or other appropriate designation.
2For Emission Points use the following numbering system:1E, 2E, 3E, ... or other appropriate designation.
3 New, modification, removal
*For Control Devices use the following numbering system: 1C, 2C, 3C,... or other appropriate designation.

Page 1
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Emission Points Data Summary Sheet
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Fugitive Emissions Data Summary Sheet



Attachment K

FUGITIVE EMISSIONS DATA SUMMARY SHEET

The FUGITIVE EMISSIONS SUMMARY SHEET provides a summation of fugitive emissions. Fugitive emissions are
those emissions which could not reasonably pass through a stack, chimney, vent or other functionally equivalent
opening. Note that uncaptured process emissions are not typically considered to be fugitive, and must be accounted
for on the appropriate EMISSIONS UNIT DATA SHEET and on the EMISSION POINTS DATA SUMMARY SHEET.

Please note that total emissions from the source are equal to all vented emissions, all fugitive emissions, plus all other
emissions (e.g. uncaptured emissions).

APPLICATION FORMS CHECKLIST - FUGITIVE EMISSIONS

1.) Will there be haul road activities?
[ Yes No
[] If YES, then complete the HAUL ROAD EMISSIONS UNIT DATA SHEET.

2.) Will there be Storage Piles?

[ Yes X No
] If YES, complete Table 1 of the NONMETALLIC MINERALS PROCESSING EMISSIONS UNIT DATA SHEET.

3.) Will there be Liquid Loading/Unloading Operations?
X Yes [INo  The emissions are de minimis
[1If YES, complete the BULK LIQUID TRANSFER OPERATIONS EMISSIONS UNIT DATA SHEET.

4.) Will there be emissions of air pollutants from Wastewater Treatment Evaporation?
[ Yes No
[J If YES, complete the GENERAL EMISSIONS UNIT DATA SHEET.

5.) Will there be Equipment Leaks (e.g. leaks from pumps, compressors, in-line process valves, pressure relief
devices, open-ended valves, sampling connections, flanges, agitators, cooling towers, etc.)?

X Yes [ No

If YES, complete the LEAK SOURCE DATA SHEET section of the CHEMICAL PROCESSES EMISSIONS
UNIT DATA SHEET.

6.) Will there be General Clean-up VOC Operations?

[ Yes X No
i YES, complete the GENERAL EMISSIONS UNIT DATA SHEET.

7.) Will there be any other activities that generate fugitive emissions?

[ Yes X No
[ If YES, complete the GENERAL EMISSIONS UNIT DATA SHEET or the most appropriate form.

If you answered “NO” to all of the items above, it is not necessary to complete the following table, “Fugitive Emissions
Summary.”

Page 1 of 2 Revision 2/11
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Attachment L
EMISSIONS UNIT DATA SHEET
CHEMICAL PROCESS

For chemical processes please fill out this sheet and all supplementary forms (see below) that apply. Please check all
supplementary forms that have been completed.

Emergency Vent Summary Sheet
Leak Sources Data Sheet
Toxicology Data Sheet

Reactor Data Sheet

Distillation Column Data Sheet

~ 000X

Chemical process area name and equipment ID number (as shown in Equipment List Form)

2. Standard Industrial Classification Codes (SICs) for process(es)

3. List raw materials and [_] attach MSDSs

4. List Products and Maximum Production and [] attach MSDSs

Description and CAS Number Maximum Hourly {Ib/hr) Maximum Annual (ton/year)

5. Complete the Emergency Vent Summary Sheet for all emergency relief devices.

6. Complete the Leak Source Data Sheet and describe below or attach to application the leak detection or
maintenance program to minimize fugitive emissions. Include detection instruments, calibration gases or methods,
planned inspection frequency, and record-keeping, and similar pertinent information. If subject to a rule
requirement {e.g. 40CFR60, Subpart VV), please list those here.

7. Clearly describe below or attach to application Accident Procedures to be followed in the event of an accidental

spill or release.
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Attachment L

Emissions Unit Data Sheets



Attachment L
EMISSIONS UNIT DATA SHEET
GENERAL

To be used for affected sources other than asphalt plants, foundries, incinerators, indirect heat
exchangers, and quarries.
Identification Number (as assigned on Equipment List Form): T1

1. Name or type and model of proposed affected source:

Solar Turbines Titan 130E turbine. Proposed emission point ID TO1.

2. On a separate sheet(s), furnish a sketch(es) of this affected source. If a modification is to
be made to this source, clearly indicated the change(s). Provide a narrative description of
all features of the affected source which may affect the production of air pollutants.

3. Name(s) and maximum amount of proposed process material(s) charged per hour:

N/A

4. Name(s) and maximum amount of proposed material(s) produced per hour:

N/A

5. Give chemical reactions, if applicable, that will be involved in the generation of air
pollutants:

Natural gas combustion products.

*  The identification number which appears here must correspond to the air pollution control
device identification number appearing on the List Form.
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6. Combustion Data (if applicable):
(a) Type and amount in appropriate units of fuel(s) to be burned:

1,507.7 million cubic feet per year (equivalent to 1,537,885 MMBtu/yr) for Turbine T01.

(b) Chemical analysis of proposed fuel(s), excluding coal, including maximum percent
sulfur and ash:

Methane 86.9 All values in volume percent.

Ethane 11.7203

Propane 0.3553

I-Butane 0.0215

N-Butane 0.0334

I-Pentane 0.0098

N-Pentane 0.0071

Hexane  0.0147

Carbon Dioxide 0.4256 Nitrogen 0.5123 ash - nil

(c) Theoretical combustion air requirement (ACF/unit of fuel):

@ °F and psia.

(d) Percent excess air:

(e) Type and BTU/hr of burners and all other firing equipment planned to be used:

175.56 MMBtu/hr at 32 °F

(f) If coal is proposed as a source of fuel, identify supplier and seams and give sizing of
the coal as it will be fired:

N/A

(g) Proposed maximum design heat input: 175.56 x 10% BTU/hr.

7. Projected operating schedule:

Hours/Day 24 Days/Week 7 Weeks/Year 52
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devices were used:

8. Projected amount of pollutants that would be emitted from this affected source if no control

@ 32 °F and Full Load psia
a. NOx 9.48 Ib/hr grains/ACF
b. SO 10.02 lb/hr grains/ACF
c. CO 9.62 Ib/hr grains/ACF
d. PMy 1.16 Ib/hr grains/ACF
e. Hydrocarbons 5.51 Ib/hr grains/ACF
f. VOCs 1.10 Ib/hr grains/ACF
g. Pb 0 Ib/hr grains/ACF
h. Specify other(s)

CO2e 20,557 Ib/hr grains/ACF
Formaldehyde 0.12 Ib/hr grains/ACF
Ib/hr grains/ACF
Ib/hr grains/ACF

NOTE: (1) An Air Pollution Control Device Sheet must be completed for any air pollution
. device(s) used to control emissions from this affected source.

(2) Complete the Emission Points Data Sheet.
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9. Proposed Monitoring, Recordkeeping, Reporting, and Testing
Please propose monitoring, recordkeeping, and reporting in order to demonstrate
compliance with the proposed operating parameters.
demonstrate compliance with the proposed emissions limits.

MONITORING

To demonstrate compliance with the turbine annual
emission rates in the permit, Columbia proposes to
maintain the following records:

1) Monthly operating hours,

2) Monthly operating hours at less than 50% load,
3) Monthly operating hours at less than or equal to
0 °F ambient temperature, and

4) Monthly number of startup and shutdown cycles.

Please propose testing in order to

RECORDKEEPING
Maintain records of monitored parameters.

REPORTING

Notification of start-up date will be submitted within
15 days of start-up. Performance test reports will
be submitted before the close of business on the
60t day following the completion of testing.

TESTING

Columbia will conduct an initial compliance test
within 60 days after achieving full-load operation or
within 180 days of startup if the turbines are not
operated at full load. Annual performance testing

using EPA reference methods will be conducted
within 14 calendar months following the previous
performance test. Columbia will reduce the test
frequency to biennial if measured NOx emissions
are less than 75% of limit.

MONITORING. PLEASE LIST AND DESCRIBE THE PROCESS PARAMETERS AND RANGES THAT ARE
PROPOSED TO BE MONITORED IN ORDER TO DEMONSTRATE COMPLIANCE WITH THE OPERATION OF
THIS PROCESS EQUIPMENT OPERATION/AIR POLLUTION CONTROL DEVICE.

RECORDKEEPING. PLEASE DESCRIBE THE PROPOSED RECORDKEEPING THAT WILL ACCOMPANY
THE MONITORING.

REPORTING. PLEASE DESCRIBE THE PROPOSED FREQUENCY OF REPORTING OF THE
RECORDKEEPING.
TESTING. PLEASE DESCRIBE ANY PROPOSED EMISSIONS TESTING FOR THIS PROCESS

EQUIPMENT/AIR POLLUTION CONTROL DEVICE.

10. Describe all operating ranges and maintenance procedures required by Manufacturer to
maintain warranty

Emissions warranted above ambient temperatures of -20 °F and at loads between 50 and
100% of design. Solar provides guidance on estimating emission outside those conditions but does not
warrant the rates. A complete maintenance manual is beyond the scope of this form but can be
provided upon request.
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Attachment L
EMISSIONS UNIT DATA SHEET
GENERAL

To be used for affected sources other than asphalt plants, foundries, incinerators, indirect heat
exchangers, and quarries.

Identification Number (as assigned on Equipment List Form). T2

1. Name or type and model of proposed affected source:

Solar Turbines Titan 130E turbine. Proposed emission point ID T0O2.

2. On a separate sheet(s), furnish a sketch(es) of this affected source. If a modification is to
be made to this source, clearly indicated the change(s). Provide a narrative description of
all features of the affected source which may affect the production of air pollutants.

3. Name(s) and maximum amount of proposed process material(s) charged per hour:

N/A

4. Name(s) and maximum amount of proposed material(s) produced per hour:

N/A

5. Give chemical reactions, if applicable, that will be involved in the generation of air
pollutants:

Natural gas combustion products.

*

The identification number which appears here must correspond to the air pollution control
device identification number appearing on the List Form.
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6. Combustion Data (if applicable):
(a) Type and amount in appropriate units of fuel(s) to be burned:

1,507.7 million cubic feet per year (equivalent to 1,537,885 MMBtu/yr) for Turbine T02.

(b) Chemical analysis of proposed fuel(s), excluding coal, including maximum percent
sulfur and ash:

Methane 86.9 All values in volume percent.
Ethane 11.7203
Propane 0.3553
[-Butane 0.0215
N-Butane 0.0334
[-Pentane 0.0098
N-Pentane 0.0071

Hexane  0.0147
Carbon Dioxide 0.4256 Nitrogen 0.5123 ash - nil

(c) Theoretical combustion air requirement (ACF/unit of fuel):

@ °F and psia.

(d) Percent excess air:

(e) Type and BTU/hr of burners and all other firing equipment planned to be used:

175.56 MMBtu/hr at 32 °F

(f) If coal is proposed as a source of fuel, identify supplier and seams and give sizing of
the coal as it will be fired:

N/A

(g) Proposed maximum design heat input: 175.56 x 10° BTU/hr.

7. Projected operating schedule:

Hours/Day 24 Days/Week 7 Weeks/Year 52
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devices were used:

8. Projected amount of pollutants that would be emitted from this affected source if no control

@ 32 °F and Full Load psia
a. NOx 9.48 Ib/hr grains/ACF
b. SO 10.02 Ib/hr grains/ACF
c. CO 9.62 Ib/hr grains/ACF
d. PMg 1.16 Ib/hr grains/ACF
e. Hydrocarbons 5.51 Ib/hr grains/ACF
f. VOCs 1.10 Ib/hr grains/ACF
g. Pb 0 Ib/hr grains/ACF
h. Specify other(s)

CO.e 20,557 Ib/hr grains/ACF
Formaldehyde 0.12 Ib/hr grains/ACF
Ib/hr grains/ACF
Ib/hr grains/ACF

NOTE: (1) An Air Pollution Control Device Sheet must be completed for any air pollution
device(s) used to control emissions from this affected source.

(2) Complete the Emission Points Data Sheet.
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9. Proposed Monitoring, Recordkeeping, Reporting, and Testing
Please propose monitoring, recordkeeping, and reporting in order to demonstrate
compliance with the proposed operating parameters. Please propose testing in order to
demonstrate compliance with the proposed emissions limits.
MONITORING RECORDKEEPING
To demonstrate compliance with the turbine annual | Maintain records of monitored parameters.
emission rates in the permit, Columbia proposes to
maintain the following records:

1) Monthly operating hours,

2) Monthly operating hours at less than 50% load,

3) Monthly operating hours at less than or equal to
0 °F ambient temperature, and

4) Monthly number of startup and shutdown cycles.

REPORTING TESTING

Notification of start-up date will be submitted within | Columbia will conduct an initial compliance test
15 days of start-up. Performance test reports will | within 60 days after achieving full-load operation or
be submitted before the close of business on the | within 180 days of startup if the turbines are not
601" day following the completion of testing. operated at full load. Annual performance testing
using EPA reference methods will be conducted
within 14 calendar months following the previous
performance test. Columbia will reduce the test
frequency to biennial if measured NOx emissions
are less than 75% of limit.

MONITORING. PLEASE LIST AND DESCRIBE THE PROCESS PARAMETERS AND RANGES THAT ARE
PROPOSED TO BE MONITORED IN ORDER TO DEMONSTRATE COMPLIANCE WITH THE OPERATION OF
THIS PROCESS EQUIPMENT OPERATION/AIR POLLUTION CONTROL DEVICE.

RECORDKEEPING. PLEASE DESCRIBE THE PROPOSED RECORDKEEPING THAT WILL ACCOMPANY
THE MONITORING.

REPORTING. PLEASE DESCRIBE THE PROPOSED FREQUENCY OF REPORTING OF THE
RECORDKEEPING.

TESTING. PLEASE DESCRIBE ANY PROPOSED EMISSIONS TESTING FOR THIS PROCESS
EQUIPMENT/AIR POLLUTION CONTROL DEVICE.

10. Describe all operating ranges and maintenance procedures required by Manufacturer to
maintain warranty

Emissions warranted above ambient temperatures of -20 °F and at loads between 50 and
100% of design. Solar provides guidance on estimating emission outside those conditions but does not
warrant the rates. A complete maintenance manual is beyond the scope of this form but can be
provided upon request.
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Attachment L
EMISSIONS UNIT DATA SHEET
GENERAL

To be used for affected sources other than asphalt plants, foundries, incinerators, indirect heat
exchangers, and quarries.

Identification Number (as assigned on Equipment List Form). G1

1. Name or type and model of proposed affected source:

1,175 hp Waukesha Emergency Generator. Proposed emission point ID G1.

2. On a separate sheet(s), furnish a sketch(es) of this affected source. If a modification is to
be made to this source, clearly indicated the change(s). Provide a narrative description of
all features of the affected source which may affect the production of air pollutants.

3. Name(s) and maximum amount of proposed process material(s) charged per hour:

N/A

4. Name(s) and maximum amount of proposed material(s) produced per hour:

N/A

5. Give chemical reactions, if applicable, that will be involved in the generation of air
pollutants:

Natural gas combustion products.

*

The identification number which appears here must correspond to the air pollution control
device identification number appearing on the List Form.
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6. Combustion Data (if applicable):
(a) Type and amount in appropriate units of fuel(s) to be burned:

Natural gas at a designed fuel usage of 8,908 scf/hr.

(b) Chemical analysis of proposed fuel(s), excluding coal, including maximum percent
sulfur and ash:

Methane 86.9 All values in volume percent.

Ethane 11.7203

Propane 0.3553

I-Butane 0.0215

N-Butane 0.0334

[-Pentane 0.0098

N-Pentane 0.0071

Hexane  0.0147

Carbon Dioxide 0.4256 Nitrogen 0.5123 ash - nil

(c) Theoretical combustion air requirement (ACF/unit of fuel):

@ °F and psia.

(d) Percent excess air:

(e) Type and BTU/hr of burners and all other firing equipment planned to be used:

9.09 MMBtu/hr

(f) If coal is proposed as a source of fuel, identify supplier and seams and give sizing of
the coal as it will be fired:

N/A

(g) Proposed maximum design heat input: 9.09 x 108 BTU/hr.

7. Projected operating schedule: 500 Hours/year

Hours/Day Days/Week Weeks/Year
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devices were used:

8. Projected amount of pollutants that would be emitted from this affected source if no control

@ °F and 14.7 psia
a. NOx 5.18 Ib/hr grains/ACF
b. SO0 0.52 Ib/hr grains/ACF
c. CO 10.36 Ib/hr grains/ACF
d. PMio 0.09 Ib/hr grains/ACF
e. Hydrocarbons Ib/hr grains/ACF
f.  VOCs 2.59 Ib/hr grains/ACF
g. Pb 0 Ib/hr grains/ACF
h. Specify other(s)

CO.e 1064 Ib/hr grains/ACF
Formaldehyde 0.49 Ib/hr grains/ACF
Ib/hr grains/ACF
Ib/hr grains/ACF

NOTE: (1) An Air Pollution Control Device Sheet must be completed for any air pollution
device(s) used to control emissions from this affected source.

(2) Complete the Emission Points Data Sheet.
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9. Proposed Monitoring, Recordkeeping, Reporting, and Testing
Please propose monitoring, recordkeeping, and reporting in order to demonstrate
compliance with the proposed operating parameters. Please propose testing in order to
demonstrate compliance with the proposed emissions limits.

MONITORING RECORDKEEPING

To demonstrate compliance, Columbia proposes to | Maintain records of monitored parameters.

maintain monthly operating hours.

This monthly record will be used to track 12-month

rolling operating hours.

REPORTING TESTING

The 12-month rolling operating hours will be |Initial and subsequent performance tests per 40
reported to the state as part of the station’s semi- | CFR 60 Subpart JJJJ.

annual monitoring report. Performance test reports
will be submitted before the close of business on
the 60" day following the completion of testing.

MONITORING. PLEASE LIST AND DESCRIBE THE PROCESS PARAMETERS AND RANGES THAT ARE
PROPOSED TO BE MONITORED IN ORDER TO DEMONSTRATE COMPLIANCE WITH THE OPERATION OF
THIS PROCESS EQUIPMENT OPERATION/AIR POLLUTION CONTROL DEVICE.

RECORDKEEPING. PLEASE DESCRIBE THE PROPOSED RECORDKEEPING THAT WILL ACCOMPANY
THE MONITORING.

REPORTING. PLEASE DESCRIBE THE PROPOSED FREQUENCY OF REPORTING OF THE
RECORDKEEPING.

TESTING. PLEASE DESCRIBE ANY PROPOSED EMISSIONS TESTING FOR THIS PROCESS
EQUIPMENT/AIR POLLUTION CONTROL DEVICE.

10. Describe all operating ranges and maintenance procedures required by Manufacturer to

maintain warranty
N/A
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Attachment L
EMISSIONS UNIT DATA SHEET
GENERAL

To be used for affected sources other than asphalt plants, foundries, incinerators, indirect heat
exchangers, and quarries.

Identification Number (as assigned on Equipment List Form). HTR1

1. Name or type and model of proposed affected source:

1.41 MMbtu/hr Process heater. Proposed emission point ID H1.

2. On a separate sheet(s), furnish a sketch(es) of this affected source. If a modification is to
be made to this source, clearly indicated the change(s). Provide a narrative description of
all features of the affected source which may affect the production of air pollutants.

3. Name(s) and maximum amount of proposed process material(s) charged per hour:

N/A

4. Name(s) and maximum amount of proposed material(s) produced per hour:

N/A

5. Give chemical reactions, if applicable, that will be involved in the generation of air
pollutants:

Natural gas combustion products.

*

The identification number which appears here must correspond to the air pollution control
device identification number appearing on the List Form.

Page 1 of 4 Revision 03/2007



6. Combustion Data (if applicable):
(a) Type and amount in appropriate units of fuel(s) to be burned:

Natural gas at a designed fuel usage of 1382.4 scf/hr.

(b) Chemical analysis of proposed fuel(s), excluding coal, including maximum percent
sulfur and ash:

Methane 86.9 All values in volume percent.

Ethane  11.7203

Propane 0.3553

I-Butane  0.0215

N-Butane 0.0334

I-Pentane 0.0098

N-Pentane 0.0071

Hexane  0.0147

Carbon Dioxide 0.4256  Nitrogen 0.5123 ash - nil

(c) Theoretical combustion air requirement (ACF/unit of fuel):

@ °F and psia.

(d) Percent excess air:

(e) Type and BTU/hr of burners and all other firing equipment planned to be used:

1.41 MMBtu/hr

(f} If coal is proposed as a source of fuel, identify supplier and seams and give sizing of
the coal as it will be fired:

N/A

(9) Proposed maximum design heat input: 1.41 x 108 BTU/hr.

7. Projected operating schedule:

Hours/Day 24 Days/Week 7 Weeks/Year 52
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8. Projected amount of pollutants that would be emitted from this affected source if no control
devices were used:

@ °F and 14.7 psia
a. NOx 0.14 Ib/hr grains/ACF
b. SO 0.08 Ib/hr grains/ACF
c. CO 0.12 Ib/hr grains/ACF
d. PMyo 0.0105 Ib/hr grains/ACF
e. Hydrocarbons Ib/hr grains/ACF
f. VOCs 0.0076 Ib/hr grains/ACF
g. Pb 0 Ib/hr grains/ACF
h. Specify other(s)

COze 165 Ib/hr grains/ACF
Formaldehyde 0.000104 Ib/hr grains/ACF
Ib/hr grains/ACF
Ib/hr grains/ACF

NOTE: (1) An Air Pollution Control Device Sheet must be completed for any air pollution
device(s) used to control emissions from this affected source.

(2) Complete the Emission Points Data Sheet.
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9. Proposed Monitoring, Recordkeeping, Reporting, and Testing
Please propose monitoring, recordkeeping, and reporting in order to demonstrate
compliance with the proposed operating parameters. Please propose testing in order to
demonstrate compliance with the proposed emissions limits.
MONITORING RECORDKEEPING
Columbia assumes this unit will operate 8760
hours per year. No monitoring, recordkeeping,
reporting, or testing is required for this unit.

REPORTING TESTING

MONITORING. PLEASE LIST AND DESCRIBE THE PROCESS PARAMETERS AND RANGES THAT ARE
PROPOSED TO BE MONITORED IN ORDER TO DEMONSTRATE COMPLIANCE WITH THE OPERATION OF
THIS PROCESS EQUIPMENT OPERATION/AIR POLLUTION CONTROL DEVICE.

RECORDKEEPING. PLEASE DESCRIBE THE PROPOSED RECORDKEEPING THAT WILL ACCOMPANY
THE MONITORING.

REPORTING. PLEASE DESCRIBE THE PROPOSED FREQUENCY OF REPORTING OF THE
RECORDKEEPING.

TESTING. PLEASE DESCRIBE ANY PROPOSED EMISSIONS TESTING FOR THIS PROCESS
EQUIPMENT/AIR POLLUTION CONTROL DEVICE.

10. Describe all operating ranges and maintenance procedures required by Manufacturer to
maintain warranty
N/A
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Attachment L
EMISSIONS UNIT DATA SHEET
GENERAL

To be used for affected sources other than asphalt plants, foundries, incinerators, indirect heat
exchangers, and quarries.

Identification Number (as assigned on Equipment List Form): HTR2

1. Name or type and model of proposed affected source:

40 Catalytic heaters. Proposed emission point D SH1.

2. On a separate sheet(s), furnish a sketch(es) of this affected source. If a modification is to
be made to this source, clearly indicated the change(s). Provide a narrative description of
all features of the affected source which may affect the production of air pollutants.

3. Name(s) and maximum amount of proposed process material(s) charged per hour:

N/A

4. Name(s) and maximum amount of proposed material(s) produced per hour:

N/A

5. Give chemical reactions, if applicable, that will be involved in the generation of air
pollutants:

Natural gas combustion products.

*

The identification number which appears here must correspond to the air pollution control
device identification number appearing on the List Form.
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6. Combustion Data (if applicable):
(a) Type and amount in appropriate units of fuel(s) to be burned:

Natural gas at a designed maximum fuel usage of 2,824 scf/hr for the combination of 40 heaters.

(b) Chemical analysis of proposed fuel(s), excluding coal, including maximum percent
sulfur and ash:

Methane 86.9 All values in volume percent.

Ethane  11.7203

Propane 0.3553

I-Butane  0.0215

N-Butane 0.0334

I-Pentane 0.0098

N-Pentane 0.0071

Hexane  0.0147

Carbon Dioxide 0.4256 Nitrogen 0.5123 ash - nil

(c) Theoretical combustion air requirement (ACF/unit of fuel):

@ °F and psia.

(d) Percent excess air:

(e) Type and BTU/hr of burners and all other firing equipment planned to be used:

40 x 72,000 Btu/hr

(f) If coal is proposed as a source of fuel, identify supplier and seams and give sizing of
the coal as it will be fired:

N/A

(g) Proposed maximum design heat input: 258 (Cogglgf;if” of 40« 108 BTU/M.

7. Projected operating schedule:

Hours/Day 24 Days/Week 7 Weeks/Year 52
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devices were used:

8. Projected amount of pollutants that would be emitted from this affected source if no control

@ °F and 14.7 psia
a. NOx 0.28 Ib/hr grains/ACF
b. SO, 0.16 Ib/hr grains/ACF
c. CO 0.24 Ib/hr grains/ACF
d. PMy 0.02 Ib/hr grains/ACF
e. Hydrocarbons Ib/hr grains/ACF
f. VOCs 0.02 Ib/hr grains/ACF
g. Pb 0 Ib/hr grains/ACF
h. Specify other(s)

COze 337 Ib/hr grains/ACF
Formaldehyde 0.0002 Ib/hr grains/ACF
Ib/hr grains/ACF
Ib/hr grains/ACF

NOTE: (1) An Air Pollution Control Device Sheet must be completed for any air pollution
device(s) used to control emissions from this affected source.

(2) Complete the Emission Points Data Sheet.
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9. Proposed Monitoring, Recordkeeping, Reporting, and Testing
Please propose monitoring, recordkeeping, and reporting in order to demonstrate
compliance with the proposed operating parameters. Please propose testing in order to
demonstrate compliance with the proposed emissions limits.
MONITORING RECORDKEEPING
Columbia assumes this unit will operate 8760
hours per year. No monitoring, recordkeeping,
reporting, or testing is required for this unit. This
should be considered an insignificant activity.

REPORTING TESTING

MONITORING. PLEASE LIST AND DESCRIBE THE PROCESS PARAMETERS AND RANGES THAT ARE
PROPOSED TO BE MONITORED IN ORDER TO DEMONSTRATE COMPLIANCE WITH THE OPERATION OF
THIS PROCESS EQUIPMENT OPERATION/AIR POLLUTION CONTROL DEVICE.

RECORDKEEPING. PLEASE DESCRIBE THE PROPOSED RECORDKEEPING THAT WILL ACCOMPANY
THE MONITORING.

REPORTING. PLEASE DESCRIBE THE PROPOSED FREQUENCY OF REPORTING OF THE
RECORDKEEPING.

TESTING. PLEASE DESCRIBE ANY PROPOSED EMISSIONS TESTING FOR THIS PROCESS
EQUIPMENT/AIR POLLUTION CONTROL DEVICE.

10. Describe all operating ranges and maintenance procedures required by Manufacturer to

maintain warranty
N/A
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Attachment N

Supporting Emissions Calculations



"(suoissiwa aanbny apnjoul ey} ssuobaled 80IN0S palleU AU} JO SUO JOU 34 SUONE)S J0SSa.dW00) SUOISSIWS aAlBNy sepnjoxy 'z
‘sashleue Ayigesndde A el Jo gSd 92U} Jo Yed Jou aJe suoissiwa aAlbng “|

82In0g 90INos _mwﬂﬁﬁz _mgcﬂﬁ,_z _mw%y_m,_z _M.H_uﬂ_m,_z ABNL _m._omu_m,_z Anqesyddy
Ealy eucnl | BelyAloN ‘BUON ‘QUON ‘BUON ‘QUON . ‘BUON - )
e/u B/u 0s¢ 0sz 0se efu 0s¢ 0s2 ploysaiyy aounog Jofely asd
o1 oL 001 00l 00l efu 0ol 0oL Ploysalyl A aplL
8L zT L [ L8l LE0l veL'C6 L I8ElE ve 68 (AL1d Aioes
ZL9 266'6 sumopmolg
or'0 £59 (sumopmolq 1daoxa) Bunuap,
gL'0 Lz _nwco_ww_Em amnbny) syes uswdinbg
z200 ¥0-382°6 €0-310°6 200 600 LI¥'L 70°L ¥e'lL sSnouep sisjeaH ophieles (of) - LHS
100 ¥O-3¥S v €0-3dv'y £00 S0°0 oA LG0 190 JUMgnNing Ll I8]esH $s800id - LH
L0 AN €0-329°'L §9°0 200 99¢ 65'C oe’L dy G/1L'L Jojelrausg) AousBiawg eysaynep - LD
6.0 GG'0 Gs0 cs's 80°G Zr006 P8POL oler (4. 2£)du 21602 ¢# aulqIn| 30¢| eyl Jejos - ZoL
6270 GG'0 Gs'o FAS 80°G Zr0'06 ¥8¥0L oler (4. 28) dy z16'02 L# sulqun] 30¢1 Uel] Jejos - oL
dVvH [e10] O°HD ‘os J0A “INd INd 900 02 *ON

(Ad)) suoissiwg [enuuy

Ayoeden

22inog

31d [ejo ] Aujoed - |-N 9|qeL

910z Indy
uonelg Jossaidwo yeQ auym
271 ‘uolssiwsuel| SES) BIqUINOD




"U0QJes0IpAY pauINgUN 1) B1EP JOPUBA JO 9%,0Z U0 Paseq DOA ¥
AHT:L L' L=AHH Uo paseq indul jeay AHH '€

‘uonesado xQNO10S-uou snid uoljesado |ewuou (g) 40 uoiesado [ewdou (1) JO WNWIXEW U0 paseq a)el UoISSIWS [enuuyY ‘g
"4, Z€ 10} B1EP SUOISSIWS Je|og AQ pazus)oeleyd ase suoissiwa Aunoy ‘uonedidde siy) jo asodind ay) Joj pue
‘sasealoap einjeiadws) se sseadul suoissiwe pue ‘uofdwnsuod [any ndul 1eaH "4, Z¢ 1B uonjelado [ewWIoU U0 paseq slel UOISSIWS AUNoy wnwixep ‘|

(00/%) €-1°¢ @198 Zi-dV 8G°L 640 810 AHH  £0100°0 SdVH lejol
(00/%) €-L°¢ @198 Z-dv 601 G50 zZLo AHH 120000 apAyap|ewuo
498 001 / S suresb Gz°0 0L'L G50 AHH 120000 (lenuuy abeieny) <0S
408 001 / S sutelb oz Z00L AHH 12500 (ApnoH wnwixep) ¢0s
(OHN J0 %07) E1eq Jopuap y0'LL go'e 011 AHT 2000 00°G D0A
(00/¥) eg-1°¢ BI9e L Z-dV G101 80°S 9Ll AHH 99000 STNd
(00/¥) BZ-1°€ @198 L ZH-dVY G101 80°G 9L'1 AHH 99000 O Ad
D vedans g6 ¥4D OF €80°081) Zr0°06 16502 AHH  LZLL %00
Eje( JOpusp 19602 v8v0L z9'6 AHT 1900 00°6Z 02
e JOpusp 0Z'98 oLy 8’6 AHT 0900 00°GL “ON
(sauiquny z) 4Ajuoy Afuoy JAural nIgNIN/Al 2095 1 @pAwdd
9JUa13)ay J0joe] uoissiwg juelnjjod
2)ey uolissiwug 10)oB4 UoISSIwg

z Auenp

(d. Z€ uo peseq) Jyjyos €GLL'ZLL
JAOSININ €2°206°L
1os/mg 0z0'L
JAY 092°8
o(do Z€ ‘AHH) Ju/ManIn 9561
(do 2€ ‘AHT) JY/MIGININ 917851
(4o 2€ ‘AHT) Jy-dya/mg £95°2
(4. ze)du z16'02

uondwnsuoy) [an4
JUBlUOY) JeaH Seq) |elnjeN
sinoH Bunesadp

Induj Jeey |ejo
uondwnsuo? |en4 ouoadg ayelg
JamodasioH

(zol = 1L01) seulgun] J0g| ULl JBjoS - Z-N 3lqel
910z [udy

uonels Jossaldwon yeQ alym

9771 ‘uoissiwsuel] se eiquinjo)




"SUOISSIWS WIB)-JOoYS Wnwixew Joy seb [einjeu Jo 188} 0Igno pJepuels g1 Jad njns suiedb gz uo paseq AjaAealasuo) ‘¢
"gQ| Ja1la UoNEWIojU| 19Npo.d Jejos Jad suogieaospAy pauingun jo Jusdsad (g uo pased sl DOA 2
"$J0J0B} UOISSIWE gh-dY U0 paseq soljell Ul sanjeA ‘ejep aouewiopad Jopusa uo paseq ‘|

€000 €00 AN c00 1¢0 L0 J0€| uel] Jejog /201 ® LOL

O°HD | S%INd/°INd 0S8 olo))\ 02 *ON [9POI / @I Julod uoissiwg

,(4y-dy/B) uonesadQ |ewioN Buung sajey uolssiwg

‘uofneJlado [ewlou Jo JA/IY 09/8 pue uoieiado XQNOTOS-uou yum |ejoy ajebaibbe

8} Usamaq aouaJalip oY) sjuasaldal |Bjo] |enuue siy] "sjuaas umopinys pue dnuels buunp pue

(94,05 >) peo| moj ‘(4. 0>) sednjesedwsa) jusique mo| Bunp Se yans spow XONOT10S-Uou Ui sajesado
auIgJn] uaym Jnooo Aew jey) uonelado [euwlou e JAJIY 09/8 JO SS9OXD Ul SUOISSIWS [Bljus)lod '€
‘uoljetado |ewuou Jo JA/Y 09/ g Uo paseg ¢

DOA wdd g {00 wdd gz *ON wdd g}
:suolleljussuo Buimojjo) ay) pue 19ays elep 109G JossaidwoD JOg L Ue)l| Jejos woly ejyep uo paseq "|

FASHS +Q 01 oLy Ady auign] Jad suolssiwg [g1o
0470 0,29 85| Ady LuoliesadQ XQNO70S-UON
€8’y AXA% rAMA 4 Ady .o ¢€ © PEOT [BUWION
oLt 29'6 81’6 4/ 4. 2€ © PeoT [BWION
J0A 02 *ON spun apoyy Bunesadp

sejey UoISSIWT XQNOTOS-UON pue |[EWIOoN

sajey uoIssiwg XQNOOS-UON pue [ewsoN - (Z0L ® LOL) J0EL ey ] Jejos - ¢-N 3jqeL
9102 |udy

uolnjelg Jossaidwod yeQ alumMm

2771 ‘uolssiwisuel] Se) eiquinjo)




uoiisodwod seb wod) pele|nojes se aueylsw 0} DOA J0 oljel €610°0 B Uo peseq ‘¢
s|enusjod Buiwiepn [eqolo v Hedang g6 ¥4D O uo paseg ‘g
seb |eineu ul 00 %|0A €0 PUB YD) %|0A 06°9Q UO paseq sajel UoIssiwa Q0 pue YHD 'L

GL'0 L¥e €10 296 (sennbn4) syea juawdinbg

ZL9 Z66'6 9e’s Gy'66¢ SuMmopmo|g

o¥'o €69 Se0 0L'9¢ (sumopmolq 1daoxa) Bujuap
¢ J0A 29%090 , 200 ,'HO yuauodwo)

(1Aju03) 93y UOISSIWT

(saAnibn4) syea juawdinbg @ sumopmolg ‘Bunjuap wodj suoissiwg - p-N 2|9el

910Z |udy
uonelg 1ossaidwon yeQ alUYmM
977 ‘uolssiwsuel | Sec) ejquinjo)




a1sy - (00/2) 2-2°¢ @l9e L gy-dv AN 190 95200 SdVH &0l
ejeq Jopuap rAN 610 6L0 apAyeplewo
98 001 / S suleIb GZ°0 £0-329'L 120000 (lenuuy sbeieny) 20S
98 001 / S sueib oz Z5°0 12500 (AUnoH winwixe) €0S
uonejwi prrr Hedgng SASN S9°0 65C 00'L D0A
a1sy - (00/L) 2-2°€ ®@I9BL Zi-dV 20-3.2¢ 600 0100 SCnd
a7sy - (00/2) 2-Z'¢ @19e L Zi-dv go-3.z¢ 600 0100 S'nid
D Hedans 86 ¥4 OF 992 ¥90°1 ELEL 9%Q0
uoneyw! prrr Hedgng SASN 65C 9e°01 00'¥ 02
uonepwi prrr Hedgng SASN 0e'l 8L'g 002 “ON
9JU8alajay 10104 UoIssiwg ..?EOa Al :“_.ms__z_ﬁ_ .:._-n__._ﬂ_._m jueinjjod
ajey uolissiwzg ._Ou.omn_ uoissiug

14/Jos 806'8
JANOSININ St uondwnsuo?) |an4
jos/ng 020°L Juau0) 1BaH Seg) |ednieN
1Ay 008 sinoH BuneladQ
JymiginiNl 60°6 nduj 1esy |e10L
Jy-dyg/mig €¢42 uondwnsuo) [end oyoadg axelg
dy gzL') JamodasioH

(19) Jojesauag Aouabiaw3 198 d-4DA BYSIHNEM - G-N 3|qe]

9102 |Udy
uolje}g 1ossalrdwon yeQ ajym

977 ‘uoissiwisuel] Seo eiquIN|jo)




(86/2) ¥ 8 €| @lqeL gy-dv 20-3arL’lL €0-3192 681000 68'L SdVH [ejoL
(86/2) €-v'L ®|9B L ZP-dV ¥0-3¥S ¥ ¥0-370°1L 200000 G.0°0 apAyaplewno
498 001 / S suresb 6z0 0= A 120000 (lenuuy eBeleAy) ¢0S
495 00| / S sutedb og 800 12G0°0 (AunoH wnuwixeN) <0S
(86/L) 2-¥'1 ®lqeL ZH-dV €00 £0-309'/ 5000 G's D0A
(86/L) 2-¥'1 dlqe L Z¥-dVY 500 Z0-350°L 2000 9/ “INd
(86/L) z-t'| ®I9B L Z¥-dV 500 20-350°L 2000 9/ O Nd
O Hedgns 86 140 OF ezl ele]! Lk 800
(86/L) L-¥'1 @lqe L Zt-dV 160 ZLo 2800 78 02
(86/2) L-¥"| @Iqel gi-dv 190 v 8600 00l “ON
SoUBIR10Y 10}08 UOISSILIT 1Ajuoy y/q niginn/al JOsW/al

ajey uolssiwg

10joe 4 uolssiwg

jueinjjod

/oS 'Z8el
JAOSNIN LL'ZL
jos/mg 0Z0L
4Ry 0928
Y/MaNN Ly L

uondwnsuo) |an4

JUSIUOY 1BaH seo [ednieN

sinoH Buneltadp
1ndu| jeaH

(LH) J9)eay ssad0id - 9-N 2|geL

9102 [Mdy

uopjels Jossaidwon ye aHyM

077 ‘uolssiwisuel] seS elquinjo)




(86/2) ¥ 8 €-¥'| @lqel Zy-dv 200 €0-3€€°S 681000 68°L SdvH [ejoL
(86/2) €-v'L ®ldel Zi-dv ¥0-382'6 ¥0-3Z1'2 £0000°0 G200 apAyapleuno
498 001 / S suresb GZ'0 €0-310'6 ¥12000°0 (lenuuy efeseny) ¢0S
J0s 001 / S sutesb oz 910 12500 (AunoH wnuwixel) ¢0S
(86/2) 2-t'| ®lde L Z-dV 100 200 S00°0 §'S D0A
(86/2) 2-t'| ®ldel Z-dV 600 200 2000 9/ “INd
(86/L) 2-¥') @lqeL ZH-dv 600 200 2000 9. Ond
D Medqns 86 Y40 0OF LIYL L€€ LLLL 900
(86/L) L-t"| ®I9B L Z¥-dV v0'L vZ0 2800 8 02
(86/2) L-'L ®IQBL Z-dV ZA 820 8600 001 “ON
T — 1Ajuoy ly/q nIgin/al JOSNN/aI

(s191E9Y OF7) 91y UOISSIWT

10joB4 UOISSIWT

juejnjjod

1Y/10s G€28°C

APSINN €472
jos/nig 0zZ0\
JAjYy 0928
JY/MgNIN 88'C
ot
JY/MGNIN 22070

uondwnsuo) |an4

JUBIUOY) 1BaH Seq [ednieN

sinoH Bunesadp
Jndu| JesH [ejo L
Auenp

indu| jeaH

(LHS) si19jeaH onh|eje) - 2-N @|qel

9102 [udy

uonels Jossaidwon yeo aHYM

971 ‘UoiIssIWIsuRI | SBL) eIquIN|o)




Attachment O

Monitoring / Recordkeeping / Reporting /
Testing Plans



Monitoring/Recordkeeping/Reporting/Testing Plans

Turbines T01 and T02

To demonstrate compliance with the turbine annual emission rates in the permit, Columbia proposes to
maintain the following records:

1) Monthly operating hours,

2} Monthly operating hours at less than 50% load,

3) Monthly operating hours at less than O °F ambient temperature, and
4) Monthly number of startup and shutdown cycles.

These monthly records will be used in conjunction with the emission factors in Attachment N to
calculate monthly emissions and 12-month rolling sums. Monthly emission (ME) for each regulated
pollutant (Px) will be calculated using the following equation:

MEpx = DLNpy * DLN hrs + LLp * LL hrs + LTpc * LT hrs + SSpy * SS cycles

where:
DLNpy is the unit emission rates (Ib/hr) for pollutant X during normal (DLN) operation,
LLpy is the unit emission rates (Ib/hr) for pollutant X during low-load (LL) operation,
LTex is the unit emission rates (Ib/hr) for pollutant X during low-temperature (LT) operation, and
SSpy is the unit emission rates (Ib/cycle) for pollutant X during startup/shutdown (SS) operation.

At the end of each month, the monthly emissions will be summed for the preceding 12 months to
determine compliance with the proposed annual emission limits. The 12 month rolling emissions will be
reported to the State as part of the Station's semi-annual monitoring report.

To demonstrate compliance with Subpart KKKK, 40 CFR §60.4400, an initial NOy performance test using
EPA reference methods is required. Therefore, Columbia will conduct an initial compliance test within
60 days after achieving full-load operation or within 180 days of startup if the turbines are not operated
at full load. Annual performance testing using EPA reference methods will be conducted within 14
calendar months following the previous performance test. Columbia will reduce the test frequency to
biennial if measured NOy emissions are less than 75% of limit. In addition, the Station will continuously
monitor the turbines to document any periods during which the SoLoNOx system is not in service (e.g.,
during startup, shutdown, low-load, or a system malfunction). Records of turbine startup, shutdown,
SoLoNOx malfunction, and/or SoLoNOx monitoring system malfunction will be recorded per Subpart
KKKK and NSPS General Provisions in 40 CFR §60.7(b)&(c).



Emergency Generator G1

Columbia will submit the initial notification as per 40 CFR Part 60 to comply with Subpart J1JJ for the
emergency generator. Compliance with the 40 CFR 60 Subpart JJJ emission limitations will be
demonstrated through the initial and subsequent testing required by the Subpart. Columbia will
maintain records of monthly operating hours to demonstrate compliance with the proposed annual
emissions limitations.



Attachment P

Public Notice



AIR QUALITY PERMIT NOTICE
Notice of Application

Notice is given that Columbia Gas Transmission, LLC has applied to the West Virginia
Department of Environmental Protection, Division of Air Quality, for a Construction Permit for
the proposed White Oak Compressor Station natural gas compressor station located near
Brohard, in Calhoun County, West Virginia. The latitude and longitude coordinates are:
39.04113° N and 81.14200° W.

The applicant estimates, if the construction application is approved, the potential to discharge
the following Regulated Air Pollutants will be: Carbon Monoxide at 213.81 tons per year,
Nitrogen Oxides at 89.34 tons per year, PM10 and PM2.5 at 10.31 tons per year, Sulfur Dioxide
at 1.11 tons per year, Volatile Organic Compounds (VOC) at 18.31 tons per year, Carbon
Dioxide Equivalents (CO2e) at 193,194 tons per year, and Formaldehyde at 1.22 tons per year.

Startup of operation is planned to begin on or about the 1% day of November, 2018. Written
comments will be received by the West Virginia Department of Environmental Protection,
Division of Air Quality, 601 57" Street, SE, Charleston, WV 25304, for at least 30 calendar days
from the date of publication of this notice.

Any questions regarding this permit application should be directed to the DAQ at (304) 926-
0499, extension 1227, during normal business hours.

Dated this the 29" day of April, 2016.

By: Columbia Gas Transmission LLC
Tim Sweeney
Manager of Operations
485 Industrial Road
St. Albans, WV 25177-1831



Solar Turbines

A Caterpillar Company

PREDICTED ENGINE PERFORMANCE

Customer Model
Columbia Pivsline G TITAN 130-22402S
mpi I f Package Type

oiu a rripeiine oup oot
Job ID Match
White Oak CS 59F MATCH
Run By Date Run Fuel System
Nima Bahrami 26-Feb-16 GAS
Engine Performance Code Engine Performance Data Fuel Type
REV. 4.17.1.19.11 REV. 0.0 CHOICE GAS

DATA FOR MINIMUM PERFORMANCE

Elevation feet 1145
Inlet Loss in H20 4.5
Exhaust Loss in H20 10.0
Accessory on GP Shaft HP 44.9
e fo@nc] Loos 0 LAl asE e

Engine Inlet Temperature deg F 0 0 32.0 32.0 59.0 59.0
Relative Humidity % 81.0 81.0 81.0 81.0 81.0 81.0
Driven Equipment Speed RPM | 7094| | 8856] | 6905| | 8837 | 7150| | 8699
Specified Load HP 50.0% FULL 50.0% FULL 50.0% FULL
Net Output Power HP 11122 22244 10457 20913 9888 19775
Fuel Flow mmBtu/hr 121.94 168.62 115.86 158.16 111.65 149.75
Heat Rate Btu/HP-hr 10964 7581 11080 7563 11291 | 7573
Therm Eff % 23.207 33.565 22.963 33.645 22.535 33.600
Engine Exhaust Flow Ibm/hr 388572 461020 354362 440078 325011 421421
PT Exit Temperature deg F 893 910 923 921 934 932
Exhaust Temperature deg F 842 910 886 921 912 932
F\yell Gasgompgsition Methane (CH4) 86.90
(Vielire:Bercent) Ethane (C2H6) 11.72

Propane (C3H8) 0.36

|-Butane (C4H10) 0.02

N-Butane (C4H10) 0.03

I-Pentane (C5H12) 0.0098

N-Pentane (C5H12) 0.0071

Hexane (C6H14) 0.0098

Heptane (C7TH16) 0.0049

Carbon Dioxide (C0O2) 0.43

Nitrogen (N2) 0.51

Sulfur Dioxide (S0O2) 0.0001
Fuel Gas Properties | LHV (Btu/Scf) 991.1 | Specific Gravity 0.6218 | Wobbe Index at 60F _1256.9 |

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



Solar Turbines Estimated Emissions

Assumptions: pipeline nat gas gas, 32F, 0' MSL, 4" inlet/outlet losses, nominal perf.

Centaur 40S
NOx NOx UHC
Load ppm Ib/hr | CO ppm | CO Ib/hrJUHC ppm| Ib/hr
10% 54 33 9600 358 960 20.5
40% 66 Z5 4400 305 440 17.4
Taurus 60S
NOx NOx UHC
Load ppm Ib/hr | CO ppm | CO Ib/hrjUHC ppm] Ib/hr
10% 54 3.1 9600 337 960 19.3
40% 66 8.5 4400 345 440 19.7
Taurus 70S
NOx NOx UHC
Load ppm Ib/hr | CO ppm | CO Ib/hrJUHC ppm] Ib/hr
10% 54 49 9600 531 960 30.3
40% 66 14.5 4400 586 440 33.5
Mars 90S
NOx NOx UHC
Load ppm Ib/hr | CO ppm | CO Ib/hrJUHC ppm| Ib/hr
10% 54 5.2 9600 528 960 32.5
40% 66 14.3 4400 582 440 3372
Mars 100S
NOx NOx UHC
Load ppm Ib/hr | CO ppm | CO Ib/hrJUHC ppm] Ib/hr
10% 54 5.9 9600 636 960 36.4
40% 66 16.1 4400 653 440 3
Titan 130S
NOx NOx UHC
Load ppm Ib/hr | CO ppm | CO Ib/hrJUHC ppm] Ib/hr
10% 54 75 9600 825 960 45.2
40% 66 21.0 4400 851 440 48.6




Solar Turbines PIL. 167

A Caterpillar Company Product Information Letter

SoLoNOx Products:

Emissions in Non-SoLLoNOx Modes

Leslie Witherspoon
Solar Turbines Incorporated

PURPOSE

Solar's gas turbine dry low NOx emissions combustion systems, known as SoLoNOx™,
have been developed to provide the lowest emissions possible during normal operating
conditions. In order to optimize the performance of the turbine, the combustion and fuel
systems are designed to reduce NOx, CO and unburned hydrocarbons (UHC) without
penalizing stability or transient capabilities. At very low load and cold temperature
extremes, the SoLoNOx system must be controlled differently in order to assure stable
operation. The required adjustments to the turbine controls at these conditions cause
emissions to increase.

The purpose of this Product Information Letter is to provide emissions estimates, and in
some cases warrantable emissions for NOx, CO and UHC, at off-design conditions.

Historically, regulatory agencies have not required a specific emissions level to be met at
low load or cold ambient operating conditions, but have asked what emissions levels are
expected. The expected values are necessary to appropriately estimate emissions for
annual emissions inventory purposes and for New Source Review applicability
determinations and permitting.

COLD AMBIENT EMISSIONS ESTIMATES

Solar's standard temperature range warranty for gas turbines with SoLoNOx combustion
is 2 0°F (—20°C). The Titan™ 250 is an exception, with a lower standard warranty at
2 —20°F (-29°C). At ambient temperatures below 0°F, many of Solar’s turbine engine
models are controlled to increase pilot fuel to improve flame stability and emissions are
higher. Without the increase in pilot fuel at temperatures below 0°F the engines may
exhibit combustor rumble, as operation may be near the lean stability limit.

If a cold ambient emissions warranty is requested, a new production turbine configured
with the latest combustion hardware is required. For most models this refers to the
inclusion of Cold Ambient Fuel Control Logic.

Emissions warranties are not offered for ambient temperatures below -20°F (—29“0%. In
addition, cold ambient emissions warranties cannot be offered for the Centaur 40
turbine.

Table 1 provides expected and warrantable (upon Solar's documented approval)
emissions levels for Solar's Sol.oNOx combustion turbines. All emissions levels are in
ppm at 15% O,. Refer to Product Information Letter 205 for Mercury™ 50 turbine
emissions estimates.

For information on the availability and approvals for cold ambient temperature emissions
warranties, please contact Solar’s sales representatives.

PIL 167 Revision 4 1 6 June 2012
© 2012 Solar Turbines Incorporated



Solar Turbines Incorporated Product Information Letter 167

Table 2 summarizes “expected” emissions levels for ambient temperatures below 0°F
(=20°C) for Solar's SoLoNOx turbines that do not have current production hardware or for
new production hardware that is not equipped with the cold ambient fuel control logic.
The emissions levels are extrapolated from San Diego factory tests and may vary at
extreme temperatures and as a result of variations in other parameters, such as fuel
composition, fuel quality, etc.

For more conservative NOx emissions estimate for new equipment, customers can refer
to the New Source Performance Standard (NSPS) 40CFR60, subpart KKKK, where the
allowable NOx emissions level for ambient temperatures < 0°F (—=20°F) is 150 ppm NOx
at 15% O, For pre-February 18, 2005, SoLoNOx combustion turbines subject to
40CFR60 subpart GG, a conservative estimate is the appropriate subpart GG emissions
level. Subpart GG levels range from 150 to 214 ppm NOx at 15% O, depending on the
turbine model.

Table 3 summarizes emissions levels for ambient temperatures below —20°F (-29°C) for
the Titan 250.

Table 1. Warrantable Emissions Between 0°F and —20°F (-20° to —29°C)
for New Production

Turbine Fuel System Fuel Applicable NOx, co, UHC,
Model Load ppm ppm ppm
Gas Only Gas 50 to 100% load 42 100 50
Centaur 50
Dual Fuel Gas 50 to 100% load 72 100 50
Taurus™ 60 | Gas Only or Dual Fuel Gas 50 to 100% load 42 100 50
Taurus 65 Gas Only Gas 50 to 100% load 42 100 50
Taurus 70 Gas Only or Dual Fuel Gas 50 to 100% load 42 100 50
Mars® 90 Gas Only Gas | 50to100%load | 42 100 50

Mars 100 Gas Only or Dual Fuel Gas 50 to 100% load 42 100 50
Titan 130 Gas Only or Dual Fuel Gas 50 to 100% load 42 100 50

) Gas Only Gas 40 to 100% load 25 50 25
Titan 250
Gas Only Gas 40 to 100% load 15 25 25
Centaur 50 Dual Fuel Liquid | 65 to 100% load 120 150 75
Taurus 60 Dual Fuel Liquid | 65 to 100% load 120 150 75
Taurus 70 Dual Fuel Liquid | 65 to 100% load 120 150 75
Mars 100 Dual Fuel Liguid | 65 to 100% load 120 150 78
Titan 130 Dual Fuel Liquid | 65 to 100% load 120 150 75
PIL 167 Revision 4 2 6 June 2012

© 2012 Solar Turbines Incorporated



Solar Turbines Incorporated

Table 2. Expected Emissions below 0°F (-20°C) for SoLoNOx Combustion

Turbines

Tﬁgg:ﬁ Fuel System Fuel Apfggzble I:g:]’ :p?n:l l;:g"
Centaur 40 | Gas Only or Dual Fuel Gas 80 to 100% load 120 150 50
o Gas Only Gas 50 to 100% load 120 150 50
Dual Fuel Gas 50 to 100% load 120 150 50
Taurus 60 Gas Only or Dual Fuel Gas 50 to 100% load 120 150 50
Taurus 65 Gas Only Gas 50 to 100% load 120 150 50
Taurus 70 | Gas Only or Dual Fuel Gas 50 to 100% load 120 150 50
Mars 90 Gas Only Gas 80 to 100% load 120 150 50

Mars 100 Gas Only or Dual Fuel Gas 50 to 100% load 120 150 50
Titan 130 Gas Only or Dual Fuel Gas 50 to 100% load 120 150 50

Centaur 40 Dual Fuel Liquid | 80 to 100% load 120 150 75
Centaur 50 Dual Fuel Liquid | 65 to 100% load 120 150 75
Taurus 60 Dual Fuel Liquid | 65to 100% load 120 150 75
Taurus 70 Dual Fuel Liquid | 65to 100% load 120 150 75
Mars 100 Dual Fuel Liquid | 65 to 100% load 120 150 75
Titan 130 Dual Fuel Liquid | 65 to 100% load 120 150 75

Table 3. Expected Emissions below —20°F (-29°C) for the Titan 250 SoLoNOx
Combustion Turbine

Turbine Applicable NOx, co, UHC,
Model Fuel System Fuel Load ppm ppm | ppm
Titan 250 Gas Only Gas 40 to 100% load 70 150 50

COLD AMBIENT PERMITTING STRATEGY

There are several permitting options to consider when permitting in cold ambient
climates. Customers can use a tiered permitting approach or choose to permit a single
emission rate over all temperatures. Historically, most construction and operating
permits were silent on the ambient temperature boundaries for SoLoNOx operation.

Some customers have used a tiered permitting strategy. For purposes of compliance
and annual emissions inventories, a digital thermometer is installed to record ambient
temperature. The amount of time is recorded that the ambient temperature falls below
0°F. The amount of time below 0°F is then used with the emissions estimates shown in
Tables 1 and 2 to estimate “actual” emissions during sub-zero operation.

A conservative alternative to using the NOx values in Tables 1, 2 and 3 is to reference
40CFR60 subpart KKKK, which allows 150 ppm NOx at 15% O, for sub-zero operation.

For customers who wish to permit at a single emission rate over all ambient
temperatures, inlet air heating can be used to raise the engine inlet air temperature (T,)
above 0°F. With inlet air heating to keep T, above 0°F, standard emission warranty
levels may be offered.

Inlet air heating technolegy options include an electric resistance heater, an inlet air to
exhaust heat exchanger and a glycol heat exchanger.

If an emissions warranty is desired and ambient temperatures are commonly below
—20°F (—29°C), inlet air heating can be used to raise the turbine inlet temperature (T4) to
at least —20°F. In such cases, the values shown in Table 1 can be warranted for new
production.

PIL 167 Revision 4 3 6 June 2012

© 2012 Solar Turbines Incorporated
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EMISSTIONS ESTIMATES IN NON-SOLONOX MODE (LOW LOAD)

At operating loads < 50% (<40% load for the Titan 250) on natural gas fuel and < 65%
(< 80% load for Centaur 40) on liquid fuels, SoLoNOx engines are controlled to increase
stability and transient response capability. The control steps that are required affect
emissions in two ways: 1) pilot fuel flow is increased, increasing NOx emissions, and 2)
airflow through the combustor is increased, increasing CO emissions. Note that the load
levels are approximate. Engine controls are triggered either by power output for single-
shaft engines or gas producer speed for two-shaft engines.

A conservative method for estimating emissions of NOx at low loads is to use the
applicable NSPS: 40CFR60 subpart GG or KKKK. For projects that commence
construction after February 18, 2005, subpart KKKK is the applicable NSPS and contains
a NOx level of 150 ppm @ 15% O, for operating loads less than 75%.

Table 4 provides estimates of NOx, CO, and UHC emissions when operating in non-
SoLoNOx mode for natural gas or liquid fuel. The estimated emissions can be assumed
to vary linearly as load is decreased from just below 50% load for natural gas (or 65%
load for liquid fuel) to idle.

The estimates in Table 4 apply for any product for gas only or dual fuel systems using
pipeline quality natural gas. Refer to Product Information Letter 205 for Mercury 50
emissions estimates.

Table 4. Estimated Emissions in non-SoLoNOx Mode

Ambient | Fuel System | Engine Load NOx, ppm I CO, ppmiUHC, ppm
Centaur 40/50, Taurus 60/65/70, Mars 90/100, Titan 130
L than 50% 70 8,000 800
> -20°F (-29°C) | Natural Gas | —— o 27 :
Idle 50 10,000 1,000
Less than 50% 120 8,000 800
< —20°F (-29° N | :
PFE29E | Namless 120 10,000 1,000
Titan 250
Less than 40% 50 25 20
= -20°F (-29°C) | Natural Gas :
Idle 50 2,000 200
Less than 40% 70 150 50
<—-20°F (-29°C) | Natural Gas
Idle 70 2,000 200
Centaur 50, Taurus 60/70, Mars 100, Titan 130
L than 65% 120 1,000 100
> -20°F (-29°C) | Liquid AL
Idle 120 10,000 3,000
L h 9 12 1,000 150
< —20°F (-29°C) | Liquid ess than 65% 0 ,
Idle 120 10,000 3,000
Centaur 40
L than 80% 120 1,000 100
= -20°F (-29°C) | Liquid = B
Idle 120 10,000 3,000
L h 09 120 1,000 150
<-20°F (-29°C) | Liquid ESs eriug :
Idle 120 10,000 3,000

Solar Turbines Incorporated
9330 Sky Park Court
San Diego, CA 92123-5398

Caterpillar is a registered trademark of Caterpillar Inc.
Solar, Titan, Mercury, Mars, Centaur and Sol.oNOx are trademarks of Solar Turbines Incorporated. Specifications subject
to change without notice. Printed in U.S.A.
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Product Information Letter

Volatile Organic Compound, Sulfur Dioxide,
and Formaldehyde Emission Estimates

Leslie Witherspoon
Solar Turbines Incorporated

PURPOSE

This Product Information Letter summarizes me-
thods that are available to estimate emissions of
volatile organic compounds (VOC), sulfur diox-
ide (S0O;), and formaldehyde from gas turbines.
Emissions estimates of these pollutants are of-
ten necessary during the air permitting process.

INTRODUCTION

In absence of site-specific or representative
source test data, Solar refers customers to a
United States Environmental Protection Agency
(EPA) document titled “AP-42" or other appro-
priate EPA reference documents. AP-42 is a
collection of emission factors for different emis-
sion sources. The emission factors found in AP-
42 provide a generally accepted way of estimat-
ing emissions when more representative data
are not available. The most recent version of
AP-42 (dated April 2000) can be found at:

http://www.epa.gov/ttn/chief/ap42/ch03/index.html

Solar does not typically warranty the emission
rates for VOG, SO. or formaldehyde.

Volatile Organic Compounds

Many permitting agencies require gas turbine
users to estimate emissions of VOC, a subpart
of the unburned hydrocarbon (UHC) emissions,
during the air permitting process. Volatile or-
ganic compounds, non-methane hydrocarbons
(NMHC), and reactive organic gases (ROG) are
some of the many ways of referring to the non-
methane (and non-ethane) portion of an “un-
burned hydrocarbon” emission estimate.

For natural gas fuel, Solar’s customers use 10-
20% of the UHC emission rate to represent VOC

emissions. The estimate of 10-20% is based on
a ratio of total non-methane hydrocarbons to
total organic compounds. The use of 10-20%
provides a conservative estimate of VOC emis-
sions. The balance of the UHC is assumed to
be primarily methane.

For liquid fuel, it is appropriate to estimate that
100% of the UHC emission estimate is VOC.

Sulfur Dioxide

Sulfur dioxide emissions are produced by con-
version of sulfur in the fuel to SO,. Since Solar
does not control the amount of sulfur in the fuel,
we are unable to predict SO, emissions without
a site fuel composition analysis. Customers
generally estimate SO, emissions with a mass
balance calculation by assuming that any sulfur
in the fuel will convert to SO,. For reference, the
typical mass balance equation is shown below.

Variables: wt % of sulfur in fuel
Btu/lb fuel (LHV*)
MMBtu/hr fuel flow (LHV)
bSO: _

As an alternative to the mass balance calcula-
tion, EPA’'s AP-42 document can be used. AP-
42 (Table 3.1-2a, April 2000) suggests emission
factors of 0.0034 Ib/MMBtu for gas fuel (HHV*)
and 0.033 Ib/MMBtu for liquid fuel (HHV).

*LHV = Lower Heating Value; HHV = Higher Heating Value
Formaldehyde

In gas turbines, formaldehyde emissions are a
result of incomplete combustion. Formaldehyde

[wt% Sulfurj[]b fuel) 10° Btu (MMBtu fuel)[ MW SO-
hr 100 Btu ) MMBtu hr MW Sulfur

PIL 168, Rev 4
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in the exhaust stream is unstable and very diffi-
cult to measure. In addition to turbine character-
istics including combustor design, size, mainte-
nance history, and load profile, the formalde-
hyde emission level is also affected by:

e Ambient temperature

e Humidity
*  Atmospheric pressure
e Fuel quality

* Formaldehyde concentration in
the ambient air

¢ Test method measurement variability
e QOperational factors

The emission factor data in Table 1 is an excerpt
from an EPA memo: “Revised HAP Emission

Factors for Stationary Combustion Turbines,
8/22/03.” The memo presents hazardous air pol-
lutant (HAP) emission factor data in several cat-
egories including: mean, median, maximum,
and minimum. The emission factors in the
memo are a compilation of the HAP data EPA
collected during the Maximum Achievable Con-
trol Technology (MACT) standard development
process. The emission factor documentation
shows there is a high degree of variability in
formaldehyde emissions from gas turbines, de-
pending on the manufacturer, rating size of
equipment, combustor design, and testing
events. To estimate formaldehyde emissions
from gas turbines, users should use the emis-
sion factor(s) that best represent the gas tur-
bines actual / planned operating profile. Refer to
the memo for alternative emission factors.

Table 1. EPA’s Total HAP and Formaldehyde Emission Factors for <50 MW Lean-Premix

Gas Turbines burning Natural Gas

(Source: Revised HAP Emission Factors for Stationary Combustion Turbines, OAR-2002-0060, IV-B-09, 8/22/03)

poluans | Epgite | e Upoer contdano of | 65% Upoar Conianes f | omo Retrence
Total HAP > 90% 0.00144 0.00258 Table 19
Total HAP All 0.00160 0.00305 Table 16
Formaldehyde > 90% 0.00127 0.00241 Table 19
Formaldehyde All 0.00143 0.00288 Table 16

Solar Turbines Incorporated
9330 Sky Park Court
San Diego, CA 92123-5398

Caterpillar is a registered trademark of Caterpillar Inc.

Solaris a trademark of Solar Turbines Incorporated. Specifications subject to change without notice.
Printed in U.S.A. © 2008 Solar Turbines Incorporated. All rights reserved.
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A Caterpillar Company Product Information Letter

Emission Estimates at Start-up, Shutdown, and
Commissioning for SoLLoNOx Combustion
Products

Leslie Witherspoon
Solar Turbines Incorporated

PURPOSE

The purpose of this Product Information Letter (PIL) is to provide emission estimates for
start-up and shutdown events for Solar® gas turbines with SoLoNOx™ dry low emissions
combustion systems. The commissioning process is also discussed.

INTRODUCTION

The information presented in this document is representative for both generator set (GS)
and compressor set/mechanical drive (CS/MD) combustion turbine applications. Opera-
tion of duct burners and/or any add-on control equipment is not accounted for in the
emissions estimates. Emissions related to the start-up, shutdown, and commissioning of
combustion turbines will not be guaranteed or warranted.

Combustion turbine start-up occurs in one of three modes: cold, warm, or hot. On large,
utility size, combustion turbines, the start-up time varies by the “mode”. The start-up dura-
tion for a hot, warm, or cold Solar turbine is less than 10 minutes in simple-cycle and
most combined heat and power applications.

Heat recovery steam generator (HRSG) steam pressure is usually 250 psig or less. At
250 psig or less, thermal stress within the HRSG is minimized and, therefore, firing ramp-
up is not limited. However, some combined heat and power plant applications will desire
or dictate longer start-up times, therefore emissions assuming a 60-minute start are also
estimated.

A typical shutdown for a Sofar turbine is <10 minutes. Emissions estimates for an elon-
gated shutdown, 30-minutes, are also included.

Start-up and shutdown emissions estimates for the Mercury™ 50 engine are found in PIL
205.

For start-up and shutdown emissions estimates for conventional combustion turbines,
landfill gas, digester gas, or other alternative fuel applications, contact Solar's Environ-
mental Programs Department.

START-UP SEQUENCE

The start-up sequence, or getting to SoLoNOx combustion mode, takes three steps:
1. Purge-crank
2. Ignition and acceleration to idle
3. Loading / thermal stabilization

During the “purge-crank” step, rotation of the turbine shaft is accomplished with a starter
motor to remove any residual fuel gas in the engine flow path and exhaust. During “igni-

PIL 170 Revision 5 1 13 June 2012
© 2012 Solar Turbines Incorporated
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tion and acceleration to idle,” fuel is introduced into the combustor and ignited in a diffu-
sion flame mode and the engine rotor is accelerated to idle speed.

The third step consists of applying up to 50% load' while allowing the combustion flame
to transition and stabilize. Once 50% load is achieved, the turbine transitions to SoLoNOx
combustion mode and the engine control system begins to hold the combustion primary
zone temperature and limit pilot fuel to achieve the targeted nitrogen oxides (NOx), car-
bon monoxide (CO), and unburned hydrocarbons (UHC) emission levels.

Steps 2 and 3 are short-term transient conditions making up less than 10 minutes.

SHUTDOWN PROCESS

Normal, planned cool down/shutdown duration varies by engine model. The Centaur® 40,
Centaur 50, Taurus™ 60, and Taurus 65 engines take about 5 minutes. The Taurus 70,
Mars® 90 and 100, Titan™ 130 and Titan 250 engines take about 10 minutes. Typically,
once the shutdown process starts, the emissions will remain in SoLoNOx mode for ap-
proximately 90 seconds and move into a transitional mode for the balance of the esti-
mated shutdown time (assuming the unit was operating at full-load).

START-UP AND SHUTDOWN EMISSIONS ESTIMATES

Tables 1 through 5 summarize the estimated pounds of emissions per start-up and shut-
down event for each product. Emissions estimates are presented for both GS and
CS/MD applications on both natural gas and liquid fuel (diesel #2). The emissions esti-
mates are calculated using empirical exhaust characteristics.

COMMISSIONING EMISSIONS

Commissioning generally takes place over a two-week period. Static testing, where no
combustion occurs, usually requires one week and no emissions are expected. Dynamic
testing, where combustion will occur, will see the engine start and shutdown a number of
times and a variety of loads will be placed on the system. It is impossible to predict how
long the turbine will run and in what combustion / emissions mode it will be running. The
dynamic testing period is generally followed by one to two days of “tune-up” during which
the turbine is running at various loads, most likely within low emissions mode (warranted
emissions range).

Solar Turbines Incorporated
9330 Sky Park Court
San Diego, CA 92123-5398

Caterpillar is a registered trademark of Caterpillar Inc.

Solar, Titan, Mars, Taurus, Mercury, Centaur, Saturn, SoLoNOx, and Turbotronic are trademarks of Solar
Turbines Incorporated. All other trademarks are the intellectual property of their respective companies.
Specifications are subject to change without notice.

' 40% load for the Titan 250 engine on natural gas. 65% load for all engines on liquid fuel (except
80% load for the Centaur 40).

PIL 170 Revision 5 2 13 June 2012
© 2012 Solar Turbines Incorporated



pajelodioou] seulgin] Jejos ZL0Z ®
cLogaunrgl g G uoisingy 041 Tid

‘Jueldwo? g6-6 S3 ‘|en) seb |einjeu sawnssy
‘umopinys o} Joud peoj ||} 1e Bunelado S| Jlun sawnssy

'$8SS0| OU ‘[9A8| BaS ‘HY %09 ‘465 :SUolIpuod QS| SeWNssy

__._5._. _3 __.a_. _m.u _2~._. ?.:. _m._EN _w.u _¢~m _m.u W.m: _E ___5 _w.__ _a.Nn— _m.r _ﬁm _n.m _e.ma _E —an_.:;a_usﬁhm:._o_ﬁsu leiog _
A 79 9°Z 19L'L  [1ok 691k |6+ |68 (] GEZL |71 c08 ) C60L [ 615 Tr VEL 50 [sailes 18d suoissiwig jeio ] _

{san Gal | Gal | Gal | Gal | (a) | (san | (sal | Ga) | af | Gan | (sa) | a@ | san | Gay | Gay | Gan | Gay | (sal | san
702 | JHn fo%) xoN | zo2 | oHn 09 xoN | zoo | oHn fo%) xoN | o2 | oHn 02 XoN | 202 | oHn 02 XON

SZ000€ 06Z uel L SZ050Z 0€L uea L QnsJ STo09L 001 siep QamsJ SC00LL 06 siep SZ0E0L 0L Stunej
_vcm _m._. —s.nn _—.._... _hpm _s.N ﬁv.mn _Q.c _Ew Hn.r _N.a.m _ﬁ.e %mn: umopinys 1ad suoissiwg |e10] _
0Ly L't €9

o |69 3 1’69 20 Z6€ It v'v9 1o (sq1) wers 1ad suolssiwig je1o | _
) ) T T ) Gan [ Ga) | (san | Gan | san
z0D JHN 02 XON z02 JHN 02 XON 202 JHN 02 XON
S2081 09 smune] SZ0L9 0§ neua) STOLY OF Inmua)

$30UBSWNoIID Aue Japun pajueliem aq JON [[Im eleq

jan4 seg jeamenN
umoplnys enuly 0L pue dn-pels anuIN 04
suopeayddy GW/SI XONOTOS 104 (JusA3/Sq]) SUOISSILIT UMOPINYS pue dn-Je}s Jo uogewnsy  °¢ 8jqes

0.1 1ap@7 uonewlou| 1onpoid pajelodioou] sauiginy Jejog



VGF - P438GL

Power Generation - Standby

ENGINE SPEED (rpm): 1800
DISPLACEMENT (in3): 2924 COOLING SYSTEM: JW, IC +0C
COMPRESSION RATIO: 11:1 INTERCOOLER WATER INLET (°F): 130
IGNITION SYSTEM: CEC JACKET WATER QUTLET (°F): 180
EXHAUST MANIFOLD: Water Cooled JACKET WATER CAPACITY (gal): 58
COMBUSTION: Lean Burn, Open Chamber AUXILIARY WATER CAPACITY (gal): 14
ENGINE DRY WEIGHT (Ibs): 14900 LUBE QIL CAPACITY (gal): 113
AIR/FUEL RATIO SETTING: 7.8% 02 MAX. EXHAUST BACKPRESSURE (in. H20): 15
ENGINE SOUND LEVEL (dBA) 101 MAX. AIR INLET RESTRICTION (in. H2C): 15
IGNITION TIMING: 13° BTDC EXHAUST SOUND LEVEL (dBA) 112
FREQUENCY (Hz): 60 PHASE: 3
GENERATOR TYPE: Synchronous PHASE ROTATION: T1-T2-T3
VOLTAGE: 480
SITE CONDITIONS:
FUEL: Commercial Quality Natural Gas  ALTITUDE (ft): 1500
FUEL PRESSURE RANGE (psig): 26- 50 MAXIMUM INLET AIR TEMPERATURE (°F): 90
FUEL HHV (BTU/ft3): 1,035.2 FUEL WK 818
FUEL LHV (BTU/Mt3): §35.8
SITE SPECIFIC TECHNICAL DATA MAX RATING|  SITE RATING AT MAXIMUM INLET AIR
AT 100°F TEMPERATURE OF 90 °F
POWER RATING - o UNITS /AIR TEMP 100% 75% 50%
CONTINUOUS ENGINE POWER BHP 1175 1174 881 585
OVERLOAD % 2124 hr 5 5 - -
ELECTRICAL EFFICIENCY (LHV) % 348 345 330 30.3
GENERATOR QUTPUT kWe 831 830 623 413
GENERATOR kVA kVA 1039 1038 779 516
GENERATOR CURRENT Amps 1251 1250 938 621
based on 94.8% generator efficiency at 0.8 PF, no auxiliary engine driven eqtipment
FUEL CONSUMPTION o o
FUEL CONSUMPTION (LHV) BTU/BHP-hr 6991 6991 7314 7964
FUEL CONSUMPTION (HHV) BTU/BHP-hr 7733 7734 8090 8809
FUEL FLOW based on fuel anafysis LHY SCFM 146 146 115 83
HEAT REJEC_TION
JACKET WATER (JW) BTU/hr x 1000 2133 2119 1848 1502
LUBE QIL (OC) BTU/hr x 1000 260 259 238 223
INTERCQOLER (IC) BTU/hr x 1000 585 569 367 198
EXHAUST BTU/hr x 1000 2277 2303 1746 1209
RADIATION BTU/hr x 1000 118 130 128 127
‘EMISSIONS
NOx (NO + NO2) g/bhp-hr 2.0 20 2.0 2.0
co g/bhp-hr 1.3 1.3 1.4 16
THC g/bhp-hr 1.6 16 1.9 21
NMHC g/bhp-hr 0.24 0.24 0.28 0.32
NM, NEHC g/bhp-hr 0.04 0.04 0.05 Q.06
CH4 g/bhp-hr 1.36 1.36 1.80 1.81
coz2 g/bhp-hr 433 433 453 493
CQO2e g/bhp-hr 463 483 489 534
CH20 g/bhp-hr 0.19 018 0.22 0.25
AIR INTAKE/ EXHAUST GAS
INDUCTION AIR FLOW SCFM 2479 2477 1945 1405
EXHAUST GAS MASS FLOW Ib/hr 10805 10798 8478 6126
EXHAUST GAS FLOW at exhaust temp, 14.5 psia ACFM 6171 6166 4807 3443
EXHAUST TEMPERATURE °E 838 839 830 819
 HEAT EXHANGER SIZING
TOTAL JACKET WATER CIRCUIT (JW) BTU/hr x 1000 2419
TOTAL AUXILIARY WATER CIRCUIT (IC + OC) BTU/hr x 1000 970
COOLING SYSTEM WITH ENGINE MOUNTED WATER PUMPS
JACKET WATER PUMP MIN. DESIGN FLOW GPM 280
JACKET WATER PUMP MAX. EXTERNAL RESTRICTION psig 27
AUX WATER PUMP MIN. DESIGN FLOW GPM 87
AUX WATER PUMP MAX. EXTERNAL RESTRICTION psig 8

All data provided per the condtions listed in the notes seclion on page thrse.
Data Generated by EngCale Program Version 3.3 Dresser Inc
9/13/2013 3:33 PM
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VGF - P48GL

Power Generation - Standby

FUEL COMPOSITION

HYDROCARBONS: Mole or Volume % FUEL: Commercial Quality Natural Gas
Methane CH4 93 FUEL PRESSURE RANGE (psig): 26-50
Ethane C2H6 4 FUEL WKI: 91.8
Propane C3H8 1
Iso-Butane I-CaH10 0 FUEL SLHV (BTU/M3): 918.50
Mormal Butane N-C4H10 0 FUEL SLHV (MJ/Nm3): 36.16
Iso-Pentane I-C5H12 0
Normai Pentane N-C5H12 ¢} FUEL LHV (BTU/f3): 935.78
Hexane CBH14 o] FUEL LHV {MJ/Nm3): 36.80
Heptane C7H18 0
Ethene C2H4 0 FUEL HHV (BTU/t3): 1035.15
Propene C3He 0 FUEL HHV (MJ/Nm3): 40.71

SUM HYDROCARBONS 98 FUEL DENSITY (SG): 0.80
NON-HYDROCARBONS:
Nitrogen N2 0 Standard Conditions per ASTM D3588-91 [60°F and 14.696psia] and ISO
Ox}"'gen 02 0 gzzz;ﬁhoezfsgllin‘:égswl?;nﬁigply pressure and temperature, liquid
Helium He 0 hydrocarbons may be present in the fuel. No liquid hydrocarbons are aliowed
Carbon Dioxide c02 2 in the fuel. The fuel must not contain any liquid water.
Carbon Monoxide co 0 ﬁgxs:;;fﬁxzzjsg::t;fg: ::::thIggF (11°C) below the measured
Hydrogen H2 0 temperature of the gas at the inlet of the engine fuel regulator.
Water VVapor H20 0 2} A fuel filter separator to be used on all fuels except commercial quality
natural gas
TOTAL FUEL 100 il el ol bl e
fuels, or LHV and WKI* caleulations.
* Trademark of General Electric Company

FUEL CONTAMINANTS
Total Sulfur Compounds 0 % volume Total Sulfur Compounds 0 pg/BTU
Total Halogen as Cloride 0 % volume Total Halogen as Cleride 0 pg/BTU
Total Ammoenia 0 % volume Total Ammonia 0 pg/BTU
Siloxanes Total Siloxanes (as Si) 0 pg/BTU
Tetramethyt silane 0 % volume
Trimethyl silanol 0 % volume
Hexamethyldisiloxane {L2) 0 % volume Calculated fuel contaminant analysis will depend on the
Hexamethylcyclotrisiloxane (D3} 0 % volume entered fuel composition and selected engine model.
Octamethyltrisiloxane (L3) 0 % volume
Octamethylcyclotetrasiloxane (D4) 0 % volume
Decamethyltetrasiloxane (L4) 0 % volume
Decamethylcyclopentasiloxane (DS) 0 % volume
Dodecamethylpentasiloxane (L5) 0 % volume
Dodecamethylcyclohexasiloxane (D6) 0 - % volume
Others 0 % volume

All data provided per the condtions fisted in the notes section on page three

Data Generated by EngCalc Program Version 3.3 Dresser inc
9/13/2013 3:33 PM



VGF - P48GL

Power Generation - Standby

NOTES

1. All data is based on engines with standard configurations uniess noted otherwise.
2. Power rating is adjusted for fuel, site altitude, and site air inlet temperature, in accordance with 1SO 3046/1 with tolerance of + 3%.

3. Fuel consumption is presented in accordance with ISO 3046/1 with a tolerance of -0 / +5% at maximum rating. Fuel flow calculation based on fuel
LHV and fuel consumption with a folerance of -0/+5 %. For sizing piping and fuel equipment, it is recommended to include the 5% tolerance.

4. Heat rejection tolerances are + 30% for radiation, and + 8% for jackat water, lube cil, intercooler, and exhaust energy.

5. Emission levels are given at engine exhaust outlet flange pricr to any after treatment. Values are based on a new engine operating at indicated site
cenditions, and adjusted to the specified timing and air/fuel ratio at rated load. Emissions are at an absolute humidity of 75 grains H20/b (10.71 g
H20/kg) of dry air. Emission levels may vary subject to instrumentation, measurement, ambient conditions, fuel quality, and engine variation. Engine
may require adjustment on-site to meet emission values, which may affect engine performance and heat output. NOx, CO, THC, and NMHC emission
levels are listed as a not to exceed limit, all other emission levels are estimated. CO2 emissions based on EPA Federal Register/\Vol. 74, No.
209/Friday, October 30, 2009 Rules and Regulations 56398, 56399 (3} Tier 3 Calculation Methodology, Equation C-5.

8. Air flow is based on undried air with a tolerance of + 7%.

7. Exhaust temperature given at engine exhaust outlet flange with a tolerance of £ 75°F (42°C).

8. Exhaust gas mass flow value is based on a "wet basis” with a tolerance of + 7%.

9. Inlet air restrictions based on full rated engine load. Exhaust backpressure based on 176 PS5 BMEP and 1800 RPM. Refer to the engine
specification section of Waukesha's standard technical data for more information.

10. Cooling circuit capacity, lube oil capacity, and engine dry weight values are typical.

11. Fuel must conform to Waukesha's "Gaseous Fuel Specification” 57884-7 or most current version. Fuel may require treatment to meet current fuel
specification.

12. Heat exchanger sizing values given as the maximum heat rejection of the circuit, with applied tolerances and an additional 5% reserve factor.
13. Fuel volume flow calculation in english units is based on 100% relative humidity of the fuel gas at standard conditions of 80°F and 14.696 psia
{29.92 inches of mercury; 101.325 kPa).

14, Fuel volume flow calculation in mefric units is based on 100% relative humidity of the fuel gas at a combustion temperature of 25°C and metering
conditions of 0°C and 101.325 kPa (14.696 psia; 29.92 inches of mercury). This is expressed as [25, V(0;101.325)].

15. Engine sound data taken with the microphone at 1 m (3.3 ft) from the side of the engine at the approximate front-to-back centerline. Microphene
height was at intake manifoid level. Engine sound pressure data may be different at front, back and opposite side locations. Exhaust sound data taken
with microphene 1 meter (3.3 ) away and 1 meter (3.3 fi) to the side of the exhaust outlet.

16. Due to variation between test conditions and final site conditions, such as exhaust configuration and background sound level, sound pressure
levels under site conditions may be different than those tabulated above.

17. Cooling system design flow is based on minimum allowable cooling system flow. Cocling system maximum externatl restriction is defined as the
allowable restricticn at the minimum cooling system flow. Refer to technical data sheets S-7788 and 5-7788-1 (cr latest version) for more information.

18. Generator Standby Power Rating (kWe): This rating applies to those systems used as a secondary source of electrical power. This rating is the
output the system will produce continuously 24 hours per day for the duration of the prime power source outage. No overload is allowed. This rating
may reduce the lifecycle intervals.

REQUIRED OPTION CODES
Requires option code 1100 for continucus operation up to 176 psi (12.1 bar) BMEP.

istad in the neies section on page thres

ale Program Vearsion 3.3 Drasser Inc




