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Department of
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fhorsi- 4 1 Environmental Protection
== Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs

Governor Tallahassee, Florida 32399-2400 Secretary

July 10, 2001

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. John K. Sillan, Manager

Facilities Management

United Technologies Corp.-Pratt & Whitney
P.O. Box 109600

West Palm Beach, Florida 33410-9600

Re: DEP File No. 0990021-004-AC (PSD-FL-264)
LOX/Kerosene Rocket Engine Test Stand

Dear Mr. Sillan:

Enclosed is one copy of the modified draft air construction permit to construct a
LOX/Kerosene Rocket Engine Test Stand located at 17900 Beeline Highway, near Jupiter, Palm
Beach County, Florida. The revised Technical Evaluation and Preliminary Determination, the
Department's Intent to Issue Air Construction Permit and the “Public Notice of Intent to Issue
Air Construction Permit” are also included. These documents replace those issued on
January 29.

The “Public Notice” must be published one time only, as soon as possible, in the legal
advertisement section of a newspaper of general circulation in the area affected, pursuant to the
requirements Chapter 50, Florida Statutes. Proof of publication, i.e., newspaper affidavit, must
be provided to the Department's Bureau of Air Regulation office within seven days of
publication. Failure to publish the notice and provide proof of publication may result in the
denial of the permit.

Please submit any written comments you wish to have considered concerning the
Department's proposed action to A. A. Linero, P.E., Administrator, New Source Review Section
at the above letterhead address. If you have any other questions, please contact Mr. Linero at
850/921-9523.

Sincerely,

C. H. Fancy, P.E,, Chief,
Bureau of Air Regulation

CHF/al

Enclosures

“Mare Protection, Less Process”

Pninted on recycled paper.




In the Matter of an
Application for Permit by:

John K. Sillan, Manager Facilities Management DEP File No. 0990021-004-AC (PSD-FL-294)
United Technologies Corp.-Pratt & Whitney LOX/Kerosene Rocket Engine Test Stand
P.O. Box 109600 Palm Beach County

West Palm Beach, Florida 33410-9600
INTENT TO ISSUE AIR CONSTRUCTION PERMIT

The Department of Environmental Protection (Department) gives notice of its intent to issue an air
construction permit (copy of draft permit attached) for the proposed project, detailed in the application
specified above and the enclosed Technical Evaluation and Preliminary Determination, for the reasons stated
below. This Intent replaces a previous one issued on January 29, 2001.

The applicant, United Technologies Corp.-Pratt & Whitney, initially applied on June 20, 2000 to the
Department for an air construction permit to construct a LOX/Kerosene Rocket Engine Test Stand to be
located at 17900 Beeline Highway, Jupiter, Palm Beach County.

The Department has permitting jurisdiction under the provisions of Chapter 403, Florida Statutes (F.S.),
and Florida Administrative Code (F.A.C.) Chapters 62-4, 62-210, and 62-212. The above actions are not
exempt from permitting procedures. The Department has determined that an air construction permit is
required to construct the project.

The Department intends to issue this air construction permit based on the belief that reasonable assurances
have been provided to indicate that operation of these emission units will not adversely impact air quality, and
the emission units will comply with all appropriate provisions of Chapters 62-4, 62-204, 62-210, 62-212,62-
296, and 62-297, F.A.C.

Pursuant to Section 403.815, F.S., and Rule 62-110.106(7)(@)1., F.A.C., you (the applicant) are required to
publish at your own expense the enclosed Public Notice of Intent to Issue Air Construction Permit. The notice
shall be published one time only in the legal advertisement section of a newspaper of general circulation in the
area affected. Rule 62-110.106(7)(b), F.A.C., requires that the applicant cause the notice to be published as
soon as possible after notification by the Department of its intended action. For the purpose of these rules,
"publication in a newspaper of general circulation in the area affected” means publication in a newspaper
meeting the requirements of Sections 50.011 and 50.031,F.S., in the county where the activity is to take place.
If you are uncertain that a newspaper meets these requirements, please contact the Department at the address or
telephone number listed below. The applicant shall provide proof of publication to the Department's Bureau of
Air Regulation, at 2600 Blair Stone Road, Mail Station #5503, Tallahassee, Florida 32399-2400 (Telephone:
850/488-0114; Fax 850/ 922-6979). You must provide proof of publication within seven days of publication,
pursuant to Rule 62-110.106(5), F.A.C. No permitting action for which published notice is required shall be
granted until proof of publication of notice is made by furnishing a uniform affidavit in substantially the form
prescribed in section 50.051, F.S. to the office of the Department issuing the permit. Failure to publish the
notice and provide proof of publication may result in the denial of the permit pursuant to Rules 62-110.106(9)
& (11), FA.C.

The Department will issue the final permit with the attached conditions unless a response received in
accordance with the following procedures results in a different decision or significant change of terms or
conditions.

The Department will accept written comments and requests for public meetings concemning the proposed
permit issuance action for a period of thirty (30) days from the date of publication of Public Notice of Intent to
[ssue Air Permit. Written comments and requests for public meetings should be provided to the Department's
Bureau of Air Regulation at 2600 Blair Stone Road, Mail Station #5505, Tallahassee, FL 32399-2400. Any
written comments filed shall be made available for public inspection. If written comments received result in
significant change in the proposed agency action, the Department shall revise the proposed permit and require,
if applicable, another Public Notice.
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The Department will issue the permit with the attached conditions unless a timely petition for an
administrative hearing is filed pursuant to sections 120.569 and 120.57 F.S., before the deadline for filing a
petition. The procedures for petitioning for a hearing are set forth below.

A person whose substantial interests are affected by the proposed permitting decision may petition for an
administrative proceeding (hearing) under sections 120.569 and 120.57 of the Florida Statutes. The petition
must contain the information set forth below and must be filed (received) in the Office of General Counsel of
the Department at 3900 Commonwealth Boulevard. Mail Station #35, Tallahassee, Florida. 32399-3000.
Petitions filed by the permit applicant or any of the parties listed below must be filed within fourteen days of
receipt of this notice of intent. Petitions filed by any persons other than those entitled to written notice under
section 120.60(3) of the Florida Statutes must be filed within fourteen days of publication of the public notice
or within fourteen days of receipt of this notice of intent, whichever occurs first. Under section 120.60(3),
however, any person who asked the Department for notice of agency action may file a petition within fourteen
days of receipt of that notice, regardless of the date of publication. A petitioner shall mail a copy of the
petition to the applicant at the address indicated above at the time of filing. The failure of any person to file a
petition within the appropriate time period shall constitute a waiver of that person’s right to request an
administrative determination (hearing) under sections 120.569 and 120.57 F.S., or to intervene in this
proceeding and participate as a party to it. Any subsequent intervention will be enly at the approval of the
presiding officer upon the filing of a motion in compliance with Rule 28-106.205 of the Florida Administrative
Code.

A petition that disputes the material facts on which the Department’s action is based must contain the
following information: (a) The name and address of each agency affected and each agency’s file or
identification number, if known; (b) The name, address, and telephone number of the petitioner, the name,
address, and telephone number of the petitioner’s representative, if any. which shall be the address for service
purposes during the course of the proceeding; and an explanation of how the petitioner’s substantial interests
will be affected by the agency determination; (¢) A statement of how and when petitioner received notice of
the agency action or proposed action; (d) A statement of all disputed issues of material fact, Ifthere are none,
the petition must so indicate; (€) A concise statement of the ultimate facts alleged, including the specific facts
the petitioner contends warrant reversal or modification of the agency’s proposed action; (f) A statement of the
specific rules or statutes the petitioner contends require reversal or modification of the agency’s proposed
action; and (g) A statement of the relief sought by the petitioner, stating precisely the action petitioner wishes
the agency to take with respect to the agency’s proposed action.

A petition that does not dispute the material facts upon which the Department’s action is based shall state
that no such facts are in dispute and otherwise shall contain the same information as set forth above, as
required by Rule 28-106.301.

Because the administrative hearing process is designed to formulate final agency action, the filing of a
petition means that the Department’s final action may be different from the position taken by it in this notice.
Persons whose substantial interests will be affected by any such final decision of the Department on the
application have the right to petition to become a party to the proceeding, in accordance with the requirements
set forth above. Mediation is not available in this proceeding.

In addition to the above, a person subject to regulation has a right to apply for a variance from or waiver of
the requirements of particular rules, on certain conditions, under Section 120.542 F.S. The relief provided by
this state statute applies only to state rules, not statutes, and not to any federa! regulatory requirements.
Applying for a variance or waiver does not substitute or extend the time for filing a petition for an
administrative hearing or exercising any other right that a person may have in relation to the action proposed in
this notice of intent.
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The application for a variance or waiver is made by filing a petition with the Office of General Counsel of
the Department, 3900 Commonwealth Boulevard, Mail Station #35, Tallahassee, Florida 32399-3000. The
petition must specify the following information: (a) The name, address, and telephone number of the
petitioner; (b) The name, address, and telephone number of the attorney or qualified representative of the
petitioner, if any; (c) Each rule or portion of a rule from which a variance or waiver is requested; {(d} The
citation to the statute underlying (implemented by) the rule identified in (c) above; (¢} The type of action
‘requested; (f) The specific facts that would justify a variance or waiver for the petitioner; (g) The reason why
the variance or waiver would serve the purposes of the underlying statute (implemented by the rule); and (h) A
statement whether the variance or waiver is permanent or temporary and, if temporary, a statement of the dates
showing the duration of the variance or waiver requested.

The Department will grant a variance or waiver when the petition demonstrates both that the application of
the rule would create a substantial hardship or violate principles of fairness, as each of those terms is defined in
Section 120.542(2) F.S., and that the purpose of the underlying statute will be or has been achieved by other
means by the petitioner.

Persons subject to regulation pursuant to any federally delegated or approved air program should be aware
that Florida is specifically not authorized to issue variances or waivers from any requirements of any such
federally delegated or approved program. The requirements of the program remain fully enforceable by the
Administrator of the EPA and by any person under the Clean Air Act unless and until the Administrator
separately approves any variance or waiver in accordance with the procedures of the federal program.

Executed in Tallahassee, Florida.

s

C. H. Fancy, P.E., Chief
Bureau of Air Regulation

CERTIFICATE OF SERVICE

The undersigned duly designated deputy agency clerk hereby certifies that this Intent to Issue Air
Construction Permit (including the Public Notice, Technical Evaluation and Preliminary Determination, Draft
Best Available Control Technology Determination, and the Draft permit) was sent by certified mail (*) and
copies were mailed by U.S. Mail before the close of business on 7 ye LS W the person(s) listed:

John K. Sillan* Darrel Graziani, PBCHD

Benny Susi, P.E., Golder Associates Gregg Worley, EPA

[sidore Goldman, SED John Bunyak, NP5
Clerk Stamp

FILING AND ACKNOWLEDGMENT FILED,
on this date, pursuant to §120.52, Florida Statutes,
with the designated Department Clerk, receipt of
which is hereby acknowledged.

@L//[/ﬂ‘?ﬁ {9-;/4%. s 754” 0,/ ¢/

(Clerk) f Date




PUBLIC NOTICE OF INTENT TO ISSUE AIR CONSTRUCTION PERMIT

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DEP File No. 0990021-004-AC (PSD-FL-294)

United Technologies Corp.-Pratt & Whitney
LOX/Kerosene Rocket Engine Test Stand
Palm Beach County

The Department of Environmental Protection (Department) gives notice.of its intent to issue an air
construction permit to United Technologies Corp.-Pratt & Whitney for construction of a LOX/Kerosene
Rocket Engine Test Stand located at 17900 Beeline Highway, near Jupiter, Palm Beach County. A Best
Available Control Technology (BACT) determination was required for emissions of carbon monoxide
(CO) pursuant to Rule 62-212.400, F.A.C., Prevention of Significant Deterioration (PSD). The
applicant’s mailing address is: United Technologies Corp.-Pratt & Whitney, Post Office Box 109600,
West Palm Beach, Florida 33410-9600.

Emissions of CO are estimated to be approximately 1,000 tons per year. These emissions shall be
restricted by limiting fuel usage to 318,000 gallons per year, test firings to 12 per year, and duration of
firings to 240 seconds each. The minimum oxidant to fuel ratio will be 2.72 pounds of oxygen per ton of
fuel. The Department will require the applicant to establish and operate an ambient air quality monitoring
program.

An air quality impact analysis was conducted. Emissions from the facility will not significantly
contribute to or cause a violation of any state or federal ambient air quality standards or PSD increment.

The Department will issue the final permit with the attached conditions unless a response received in
accordance with the following procedures results in a different decision or significant change of terms or
conditions.

The Department will accept written comments and requests for public meetings concerning the
proposed permit issuance action for a period of thirty (30) days from the date of publication of this Public
Notice of Intent to Issue Air Construction Permit. Written comments and requests for public meetings
should be provided to the Department's Bureau of Air Regulation at 2600 Blair Stone Road, Mail Station
#5505, Tallahassee, FL 32399-2400. Any written comments filed shall be made available for public
inspection. If written comments received result in a significant change in the proposed agency action, the
Department shal] revise the proposed permit and require, if applicable, another Public Notice.

The Department will issue the permit with the attached conditions unless a timely petition for an
administrative hearing is filed pursuant to sections 120.569 and 120.57 F.S., before the deadline for filing
a petition. The procedures for petitioning for a hearing are set forth below. Mediation is not available in
this proceeding.

A person whose substantial interests are affected by the proposed permitting decision may petition for
an administrative proceeding (hearing) under sections 120.569 and 120.57 of the Florida Statutes. The
petition must contain the information set forth below and must be filed (received) in the Office of General
Counsel of the Department at 3900 Commonwealth Boulevard, Mail Station #35, Tallahassee, Florida,
32399-3000. Petitions filed by the permit applicant or any of the parties listed below must be filed within
fourteen days of receipt of this notice of intent. Petitions filed by any persons other than those entitled to
written notice under section 120.60(3) of the Florida Statutes must be filed within fourteen days of
publication of the public notice or within fourteen days of receipt of this notice of intent, whichever
occurs first. Under section 120.60(3), however, any person who asked the Department for notice of
agency action may file a petition within fourteen days of receipt of that notice, regardless of the date of

NOTICE TO BE PUBLISHED IN THE NEWSPAPER



publication. A petitioner shall mail a copy of the petition to the applicant at the address indicated above
at the time of filing. The failure of any person to file a petition within the appropriate time period shall
constitute a waiver of that person’s right to request an administrative determination (hearing) under
sections 120.569 and 120.57 F.S.. or to intervene in this proceeding and participate as a party to it. Any
subsequent intervention will be only at the approval of the presiding officer upon the filing of a motton in
compliance with Rule 28-106.205 of the Florida Administrative Code.

A petition that disputes the material facts on which the Department’s action is based must contain the
following information: (a) The name and address of each agency affected and each agency’s file or
identification number, if known; (b) The name, address, and telephone number of the petitioner, the name,
address, and telephone number of the petitioner’s representative, if any, which shall be the address for
service purposes during the course of the proceeding; and an explanation of how the petitioner’s
substantial interests will be affected by the agency determination; (¢) A statement of how and when
petitioner received notice of the agency action or proposed action; (d) A statement of all disputed issues
of material fact. [f there are none, the petition must so indicate; (e} A concise statement of the ultimate
facts alleged, including the specific facts the petitioner contends warrant reversal or modification of the
agency’s proposed action; (f) A statement of the specific rules or statutes the petitioner contends require
reversal or modification of the agency’s proposed action; and (g) A statement of the relief sought by the
petitioner, stating precisely the action petitioner wishes the agency to take with respect to the agency’s
proposed action.

A petition that does not dispute the material facts upon which the Department’s action is based shall
state that no such facts are in dispute and otherwise shall contain the same information as set forth above,
as required by rule 28-106.301

Because the administrative hearing process is designed to formulate final agency action, the filing of
a petition means that the Department’s final action may be different from the position taken by it in this
notice. Persons whose substantial interests will be affected by any such final decision of the Department
on the application have the right to petition to become a party to the proceeding, in accordance with the
requirements set forth above.

A complete project file is available for public inspection during normal business hours, 8:00 a.m. to
5:00 p.m., Monday through Friday, except legal holidays, at:

Dept. of Environmental Protection Palm Beach County Health Dept. Dept. of Environmental Protection
Bureau of Air Regulation Env. Science & Engineering Div. Southeast District Office

Suite 4, 111 S. Magnolia Drive 901 Evernia Street 400 North Congress Avenue
Tallahassee, FL 32301 West Palm Beach, FL 33401 West Palm Beach , FL 33416-5425
Telephone: 850/488-0114 Telephone: 561/355-3070 Telephone: 561/681-6600

Fax: 850/922-6979 Fax: 561/355-2442 Fax: 561/681-6755

The complete project file includes the application, technical evaluations, draft permit, and the
information submitted by the responsible official, exclusive of confidential records under Section
403.111, F.S. Interested persons may contact the Administrator, New Source Review Sectionat 111
South Magnolia Drive, Suite 4, Tallahassee, FL 32301 or call 850/488-0114 for additional information.
The Department’s Intent to [ssue and related documents can also be viewed at
http://www8.m vflorida.com/licensingpermitting/learn/environment/air/airpermit.html

NOTICE TO BE PUBLISHED IN THE NEWSPAPER




TECHNICAL EVALUATION
AND

PRELIMINARY DETERMINATION

United Technologies Corp.-Pratt & Whitney

LOX/Kerosene Rocket Engine Test Stand
Palm Beach County

DEP File No. 0990021-004-AC
PSD-FL-294

Department of Environmental Protection
Division of Air Resources Management
Bureau of Air Regulation

Month Day, 2001



TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

1. APPLICATION INFORMATION
Applicant Name and Address

United Technologies Corp.-Pratt & Whitney
17900 Beeline Highway (SR 710)
Jupiter, Florida 33478

Authorized Representative: John K. Sillan, Manager Facilities Management

Application Review Schedule

Date of Receipt of Application 06-20-00
" First Request for Additional Information 07-19-00
Final Request for Additional Information 10-01-00
Date Application Complete 10-09-00
Waiver of Processing Clock by 30 days 12-19-00
Intent Issued 01-29-01
Intent Re-issued 06-21-01

2. FACILITY INFORMATION
Facility Location

The existing facility is located at 17900 Beeline Highway (SR 710) near Jupiter, Palm Beach
County. The proposed LOX/Kerosene Rocket Test Stand will be located at the E-5 rocket test
area. The facility is located more than 100 kilometers (62 miles) from the nearest PSD Class 1
area, Everglades National Park. The UTM coordinates of the site are Zone 17, 567.3 km East
and 2974.4 km North.
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United Technologies Corp.- Pratt & Whitney DEP File No. 0950021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand Palm Beach County
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

Standard Industrial Classification Codes (SIC)

Major Group Number 37 Transportation Equipment
Group Numbers 372 Aaircraft and Parts
376 Guided Missile and Space Vehicles and Parts
Industry Numbers 3724 Aircraft Engines and Engine Parts
3764 Guided Missile and Space Vehicle Propulsion Units
and Propulsion Unit Parts
Facility Description

The facility is engaged in research and development as well as manufacturing activities
associated with gas turbine and rocket engines. Gas turbine engine operations include the

" engineering, manufacturing, and testing of prototype parts and engines. Rocket engine
operations include the engineering, manufacturing, and testing of prototype and commercial
engines. A Materials Laboratory that develops and tests new materials supports both engine
group operations.

Area Designations

The facility is located within an area that is currently designated as attainment for the
pollutant’s ozone, carbon monoxide, sulfur dioxide, and nitrogen dioxide; and unclassifiable
for the poltutants lead and PM,, (Particulate Matter less than 10 micrometers in diameter).

The area is further designated as a maintenance area for the pollutant ozone and a PSD Class II
area.

Facility Classifications

Preconstruction Review Programs: The facility is classified as an existing “Major Source”
under the Prevention of Significant Deterioration (PSD) program with potential emissions of
Carbon Monoxide (CO), Oxides of Nitrogen (NOx), and Sulfur Dioxide (SO,) greater than
250 tons per year. The facility is not on the list of the 28 Major Facility Categories (Table 62-
212.400-1, F.A.C)).

Hazardous Air Pollutant (HAP) Programs: The facility is classified as an existing “Major
Source” under the Section 112 of the Clean Air Act (CAA) with potential emissions of total
HAPs greater than 25 tons per year. In addition, the facility includes the following regulated
and source category activities:

e 40 CFR Part 63, Subpart T, Halogenated Solvent Cleaners;
e 40 CFR Part 63, Subpart GG, Aerospace Manufacturing and Rework Facilities; and

e Source Categories: Combustion Turbines, Engine Test Firing;
Industrial/Commercial/Institutional Boilers; Miscellaneous Metal Parts And Products;
Paint Stripping Operations; Reciprocating Internal Combustion Engines; Rocket Engine
Test Firing; and Site Remediation.

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand Palm Beach County
TE-3



TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

New Source Performance Standards: The facility operates several emission units subject to
the following standards:

e 40 CFR Part 60, Subpart Kb, Standards of Performance for Volatile Organic Liquid
Storage Vessels (Including Petroleum Liquid Storage Vessels) for Which Construction,
Reconstruction, or Modification Commenced After July 23, 1984; and

e 40 CFR Part 60, Subpart D¢, Standards of Performance for Small
Industrial/Commercial/Institutional Boilers.

Title V Operating Permit Program: The facility is classified as a “Major Source™ under the
Title V program based on potential emissions of CO, NOy, SO, Particulate Matter (PM), and
Volatile Organic Compound (VOC) greater than 100 tons per year and total HAP emissions
greater than 25 tons per year.

Facility Emissions

The facility’s current potential emissions, based on the initial Title V permit application
include the following:

Pollutant PTE (Tons Per Year)
Oxides Of Nitrogen (NOx) 1,756

Sulfur Dioxide (SO3) 571

Carbon Monoxide (CO) 389
Volatile Organic Compounds (VOC) 152
Particulate Matter (PM) 121

Total HAPs 43

3. PROJECT DESCRIPTION

Background

On June 20, 2000, the applicant applied for an air construction permit for the expansion of its
existing rocket engine operations. The proposed project includes the construction and
operation of a LOX/Kerosene Rocket Engine Stand at its existing facility in West Palm Beach.
This project will consist of liquid oxygen and fuel storage tanks (64,000 and 36,000 gallon
capacities), an engine containment can, a water-cooled silencer, an exhaust gas deflector, a
lined cooling water retention pond, and an elevated 1-million gallon water supply tank.

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand Palm Beach County
TE-4




TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

Emissions Units:

The proposed project includes the addition of the following emissions units at the site:

EMISSION EMisSION UNIT DESCRIPTION
UNIT NO.

075 LOX/Kerosene Rocket Engine Test Stand‘”

076 Kerosene Fuel Storage Tank

Note: ‘" The EPA has determined that emissions from Rocket Firing at Test Stands are
considered point source emissions; June 9, 1938

Emissions

The potential emissions associated with the proposed project were estimated by the applicant
using the “NASA Combustion Deck TEP” model and emission factors for flares from AP-42.
The predicted short-term and annual emissions associated with 12 test firings per year and a
duration of 240 seconds per test are as follows:

Poliutant coO CO; H> vVOC PM SOx NOy
lb/sec 694.4 | 1,366.0 7 17.1 2.0 1.6 <l 0.97
TPY 1,000.0 | 1,967.0 | 24.7 2.9 2.3 1.4 14

Classification

Preconstruction Review Programs: The proposed project is classified as a major modification
at an existing major source of air pollution. Based on the potential emissions of CO, the
proposed project is subject to the requirements of Rule 62-212.400, F.A.C,, Prevention of
Significant Deterioration.

Hazardous Air Pollutant (HAP) Programs: The U.S. EPA is currently developing a National
Emission Standard for Hazardous Air Pollutants (NESHAP) for Rocket Engine Test Firing
under Section 112 of the Clean Air Act and will propose such standards in the future. Until a
NESHAP is proposed, the Department is required by its rules to develop a case-by-case
determination of Maximum Achievable Control Technology (MACT) determination for new
major sources of HAPs.

Potential emissions of HAPs have not been quantified, but are expected to be less than 10 tons
per year and total HAPs less than 25 tons per year based on the applicant’s estimates of PM
and VOC emissions. As such, a case-by-case MACT determination was not required for the
project at this time. The Department reserves the right to re-address HAPs should better
emissions data become available or upon promulgation of the Rocket Engine Test Firing
NESHAP.

New Source Performance Standards: The proposed project is not subject to any standards
adopted under Section 111 of the CAA.

Title V Operating Permit Program: The proposed project will require a revision to the Title V
operating permit upon completion of construction and a demonstration of compliance.

United Technologies Corp.- Pratt & Whitney
LOX/Kerosene Rocket Engine Test Stand
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

4. RULE APPLICABILITY

The proposed project is subject to pre-construction review and permitting requirements under
the provisions of Chapter 403, Florida Statutes, and Chapters 62-4, 62-204, 62-210, 62-212,
62-296, and 62-297 of the Florida Administrative Code (F.A.C.). This facility is located in
Palm Beach County, an area designated as a PSD area for the pollutant Carbon Monoxide in
accordance with Rule 62-204.360, F.A.C.

The proposed project is subject to Rule 62-212.400, F.A.C., Prevention of Significant
Deterioration (PSD), for CO and is also subject to reporting and record keeping requirements
of 40 C.F.R. 60.116b for the kerosene fuel storage tank.

Federal PSD requirements are contained in the CFR, Title 40, Part 52.21. Florida has adopted
PSD regulations (Rule 62-212.400, F.A.C.) that are essentially the same as the federal
regulations. Florida's State Implementation Plan (SIP), which contains PSD regulations, has
been approved by EPA; therefore, PSD approval authority has been granted to DEP. PSD
regulations require that all new major stationary facilities or major modifications to existing
major facilities, which emit air pollutants regulated under the Clean Air Act (CAA), must be
reviewed and a permit issued before the commencement of construction.

The control technology review requirements of the federal and state PSD regulations require
that all applicable federal and state emission-limiting standards be met, and that Best Available
Control Technology (BACT) be applied to control emissions from the source (Rule
62-212.400, (5)(c), F.A.C.). The BACT requirements are applicable to all regulated pollutants
for which the increase in emissions from the facility or modification exceeds the significant
emission rate.

BACT is defined in 52.21 (b)(12) and Rule 62-210.200, F.A.C., as: “An emissions limitation
(including a visible emission standard) based on the maximum degree of reduction of each
pollutant subject to regulation under the Act which would be emitted by any proposed major
stationary source or major modification which the Administrator, on a case-by-case basis,
taking into account energy, environmental, and economic impacts, and other costs, determines
is achievable through application of production processes and available methods, systems, and
techniques (including fuel cleaning or treatment or innovative fuel combustion techniques) for
control of such pollutant.

In no event shall application of best available control technology result in emissions of any
pollutant, which would exceed the emissions allowed by any applicable standard under 40
CFR Parts 60 and 61. If the Administrator determines that technological or economic
limitations on the application of measurement methodology to a particular part of a source or
facility would make the imposition of an emission standard infeasible, a design, equipment,
work practice, operational standard or combination thereof, may be prescribed instead to
satisfy the requirement for the application of BACT. Such standard shall, to the degree
possible, set forth the emissions reductions achievable by implementation of such design,
equipment, work practice, or operation and shall provide for compliance by means which
achieve equivalent results.”
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The postconstruction monitoring requirements (Rule 62-212.400(5)(g), F.A.C.) of the state
PSD regulations allow the Department to require the owner to conduct air quality monitoring
and provide the data to the Department if the Department finds that such monitoring is
necessary to determine the effect that emissions from the project are having on air quality in

any area.

The emission units affected by this permit shall comply with all applicable provisions of the
Florida Administrative Code (including applicable portions of the Code of Federal Regulations
incorporated therein) and, specifically, the following Chapters and Rules:

Chapter 62-4

Rule 62-204.220
Rule 62-204.240
Rule 62-204.800
Rule 62-210.300
Rule 62-210.350
Rule 62-210.370
Rule 62-210.550
Rule 62-210.650
Rule 62-210.700
Rule 62-210.900
Rule 62-212.300
Rule 62-212.400

Rule 62-213

Rule 62-296.320
Rule 62-297.310
Rule 62-297.401

Permits.

Ambient Air Quality Protection

Ambient Air Quality Standards

Federal Regulations Adopted by Reference (40CFR60 in Particular)
Permits Required

Public Notice and Comments

Reports

Stack Height Policy

Circumvention

Excess Emissions

Forms and Instructions

General Pre-construction Review Requirements

Prevention of Significant Deterioration (including BACT &
Postconstruction Monitoring)

Operation Permits for Major Sources of Air Pollution
General Pollutant Emission Limiting Standards

General Test Requirements

Compliance Test Methods

5. PROJECT ANALYSIS

The Department’s analysis of the proposed project included review of the permit application,
the emissions units, the emissions estimates and methodologies, the applicable regulations, the
air quality control strategy, and the ambient air quality data and potential impacts of the
proposed project. The results of the Department’s analyses on the air quality control strategy
and ambient air quality impact analyses are presented below.

Air Quality Control Strategy — Carbon Monoxide

The applicant has requested that the Department’s BACT determination for CO emissions
require no add-on control equipment due to prohibitive cost and impracticability of controlling
such a large exhaust stream. Instead, the applicant proposed that the BACT requirements
focus on combustion control by way of adjusting the oxygen to fuel ratio to maximize
combustion efficiency thus reducing CO emissions, limiting test duration to no longer than
240 seconds per test, and limiting testing to no more than 12 tests per year.
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The applicant’s BACT evaluation referred to a Russian rocket test stand that employed a water
injection and ducting system solely for the purpose of avoiding heat detection by surveillance
satellites during the Cold-War era. According to the applicant, the Russian test stand was not
designed as an emission control system and should not be considered as any sort of exemplary
emission control system. This is the only rocket test stand known to have any equipment that
could be construed as add-on controls.

The molar concentration of the rocket engine exhaust gases was estimated to contain
approximately 23% CO, 28% CO,, 8% H; and 41% Hz0 vapor by the applicant using the TEP
model. The applicant reported that kerosene rocket engines fire a fuel rich mixture for heat
control flexibility, firing approximately 82% of the theoretical O; required for complete
combustion. Consequently, CO emissions from engines of this type are very high compared to
combustion turbines and other sources that burn fuel for purposes of energy transfer or
conversion to steam or power. At the same time, use of liquid oxygen reduces the availability
of atmospheric nitrogen for participation in NOx formation.

Add-on Controls — Incineration: The applicant reported that if CO oxidation technology from
the gas turbine industry was considered, differences in exhaust concentrations will affect the
design and costs for adaptation to rocket engines. Turbine exhaust oxidation technology
applied to a rocket engine test stand will result in greater costs due to the severity of the
exhaust conditions. Estimates provided by the applicant indicate that a conventional
incinerator would cost about 579 million dollars with an annualized cost of about 68 million.
An additional 100 million would be required, according to the applicant, to construct an
appropriate infrastructure for a control device designed to withstand the maximum thrust and
high temperatures of the rocket engine exhaust.

BACT-Determination: Details of the Department’s BACT determination are given in the
separate Draft BACT Determination issued concurrently with this evaluation. The Department
does not necessarily accept the cost estimates of $579,000,000 with annualized costs of
$68,000,000 for add-on emissions control or the $100,000,000 infrastructure cost estimate.
However, the Department agrees with the applicants finding that existing oxidation technology
is not feasible at this time. As a result, the Department has preliminarily proposed BACT for
the rocket engine test stand to be a visible emissions limitation of forty (40) percent opacity
and the following work practices:

e Carbon Monoxide (CO) Emissions — Rocket engine test firings shall not result in CO
emissions greater than 41.5 tons per minute (2-minute average), 83 tons per §-hour period,
and 1,000 tons per year (12-month rolling total) as determined using the NASA-Lewis
chemical equilibrium computer program or equivalent method approved by the
Department.

o Test Stand - The test stand shall be constructed in accordance with the design
specifications provided within the application including a Water Cooled Silencer and an
Exhaust Gas Deflector with a Minimum height of 70 feet, maximum distance from Water
Cooled Silencer of 100 feet. The surface between the water-cooled silencer and the
exhaust gas deflector shall be paved.
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e Test Duration — Rocket engine test firings shall not exceed a total 240 seconds per 8-hour
period

e Test Firings — Rocket engine test firings shall not exceed 2,880 seconds per year (12- 7
month rolling total);

e Oxidant/Fuel Ratio — All rocket engine test firings shall be conducted at a minimum
oxidant/fuel ratio of 2.72 Ib. Oy/1b. Fuel.

o Fuel Usage — Rocket engine test firings shall not consume more than 6,625 gallons per
minute (4-minute average), 26,500 gallons per 8-hour period, and 318,000 gallons per year
(12-month rolling total). _

e Quench Water - All rocket engine test firings shall be conducted with sufficient quench
water to minimize NOx formation.

e Fuel and Oxidizer Types - Rocket engine test firings shall be limited to the firing of
kerosene as the fuel and liquid oxygen (LOX) as the oxidizer.

e Test Conditions ~ Rocket engine test firings shall be restricted to daylight hours (1 hour
after sunrise and 1 hour prior to sunset) and only under ambient conditions that provide
good dispersion of the exhaust gases in accordance with a Test Plan to be submitted to the
Palm Beach County Health Department (PBCHD) for approval prior to the initial test.
Non-daylight hour testing maybe approved on a case-by-case basis by the Palm Beach
County Health Department (PBCHD).

e Test Notifications — At least 24 hours prior to a rocket engine test firing, notification shall
be provided to the PBCHD. The notification shall include the date and time of the test
firing, the expected duration of the test firing, the planned oxidant/fuel ratio, and the
planned fuel usage rate. In the event that an upset occurs during a test (i.e., test duration >
240 seconds, O/F ratio less than 2.72, fuel usage > 13,250 gpm, a flame out, etc.), a written
excess emissions report shall be provided to the PBCHD within 24 hours of the test. The
report shall identify the upset and impacts.

e Postconstruction Monitoring — The permittee shall, prior to any rocket engine test firings,
establish an ambient air quality monitoring program to measure ambient air concentrations
of CO before, during, and after a rocket engine test firing. The Program shall be approved
by the Palm Beach County Health Department (PBCHD) and may be discontinued upon
written request and PBCHD approval.

¢ Oxygen Injection Study — Within one year of initial issuance of this permit, the permittee
shall complete and submit to the Department an engineering and cost study evaluating the
technical feasibility and cost effectiveness of direct Oy injection for reducing CO emissions
in the exhausts of rocket engines tested at the permittee’s facility. The study shall evaluate
possibilities for direct O, injection including a heat-shielded, internally-cooled oxygen
lance for injecting stoichiometric rates of oxygen into the exhaust downstream of the
engine. Appropriate kinetic modeling shall be utilized to predict the oxidation reaction
rates and overall CO conversion for various configurations of the injection apparatus and
various injection locations and methods.
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e Compliance Demonstrations — Compliance with the visible emissions limitation shall be
demonstrated initially for each new oxidant/fuel ratic and annually thereafter. Compliance
with the CO emissions limitation shall be demonstrated initially and continuously
thereafter through the use of the NASA Lewis chemical equilibrium computer program or
its equivalent as approved by the Department or Palm Beach County Health Department
and the ambient air quality monitoring program.

¢ Excess Emissions - Excess emissions shall be allowed provided the permittee demonstrates
that the emissions did not result in any of the following:

1. a predicted ambient impact greater than the National Ambient Air Quality Standards
(NAAQS) for CO after adjustment based on the ambient monitoring program;

2. asignificant emissions increase in a PSD Pollutant; or

3. emissions of a hazardous air pollutant in an amount of 10 tons per year or greater
individually or 25 tons per year or greater collectively.

Air Quality Impacts

The proposed project will increase CO emissions at a level in excess of PSD significant
amounts. The air quality impact analyses required by the PSD regulations for this pollutant
include:

e An analysis of existing air quality;
e A significant impact analysis;
e An Ambient Air Quality Standards (AAQS) analysis; and

¢ An analysis of impacts on soils, vegetation, and visibility and of growth-related air quality
modeling impacts.

The analysis of existing air quality generally relies on preconstruction monitoring data
collected with EPA-approved methods. The significant impact and AAQS analyses depend on
air quality dispersion modeling carried out in accordance with EPA guidelines.

Based on the required analyses, the Department has reasonable assurance that the proposed
project, as described in this report and subject to the conditions of approval proposed herein,
will not cause or significantly contribute to a violation of any AAQS or PSD increment. A
discussion of the required analyses follows.

Analysis of Existing Air Quality: Preconstruction ambient air quality monitoring is required
for all pollutants subject to PSD review unless otherwise exempted or satisfied. This
monitoring requirement may be satisfied by using previously existing representative
monitoring data, if available. An exemption to the monitoring requirement may be obtained if
either of the following conditions is met: the maximum predicted air quality impact resulting
from the projected emissions increase, as determined by air quality modeling, is less than a

" pollutant-specific de minimus concentration, or the existing ambient concentrations are less
than a pollutant-specific de minimus concentration. If preconstruction ambient monitoring is
exempted, determination of background concentrations for PSD significant pollutants with
established AAQS may still be necessary for use in any required AAQS analysis. These

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)

LOX/Kerosene Rocket Engine Test Stand Palm Beach County
TE-10




TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

concentrations may be established from the required preconstruction ambient air quality
monitoring analysis or from the existing representative monitoring data. These background
ambient air quality concentrations are added to pollutant impacts predicted by modeling.

For this project, the maximum eight-hour CO impacts from the pro;ect were predicted to be
627 ug/m’, which is greater than the de minimus level of 575 ug/m’; therefore, preconstruction
monitoring is required. However, the applicant requested that the previously existing
monitoring data from monitors located in West Palm Beach be considered as representative.
The Department agreed with the applicant’s request and allowed the data to be used to satisfy
the preconstruction monitoring requirement and to establish a background concentration for
use in the required AAQS analysis.

Models and Meteorological Data Used In Significant Impact, PSD Increment And AAQS
Analyses: The applicant used the EPA-approved Industrial Source Complex Short-Term
(ISCST3) dispersion model to evaluate the pollutant emissions from the proposed project and
other existing major facilities. The model determines ground-level concentrations of inert
gases or small particles emitted into the atmosphere by point, area, and volume sources. The
meodel incorporates elements for plume rise, transport by the mean wind, Gaussian dispersion,
and pollutant removal mechanisms such as deposition. The ISCST3 model allows for the
separation of sources, building wake downwash, and various other input and output features.
A series of specific model features, recommended by the EPA, are referred to as the regulatory
options. The applicant used the EPA recommended regulatory options in each modeling
scenario. Direction-specific downwash parameters were used for all sources for which
downwash was considered. The stacks associated with this project all satisfy the good
engineering practice { GEP) stack height criteria.

Meteorological data used in the ISCST3 model consisted of a concurrent 5-year period of
hourly surface weather observations and twice-daily upper air soundings from the National
Weather Service (NWS) station at West Palm Beach, Florida. The 5-year period of
meteorological data was from 1987 through 1991. This NWS station was selected for use in
the study because it is the closest primary weather station to the study area and is most
representative of the project site. The surface observations included wind direction, wind
speed, temperature, cloud cover, and cloud ceiling.

For this project, only the impacts of CO emissions are being evaluated. Since the CO
standards are based on short-term averages and five years of data were used in ISCST3, the
highest-second-high (HSH) short-term predicted concentrations were compared with the
appropriate AAQS. For determining the project’s significant impact area in the vicinity of the
facility, the highest short-term predicted concentrations were compared to their respective
significant impact levels.

Significant Impact Analysis: Initially, the applicant conducted modeling to determine whether
the proposed project’s CO emissions were predicted to have a significant impact in the vicinity
of the facility. The applicant placed over 950 receptors along the site boundary and out to 35
km from the facility. The table below shows the results of this modeling. The radius of
significant impact is also shown. The EPA has not established PSD Class I or Il increments
for CO.
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Maximum Project Air Quality Impact for Comparison
With the PSD Class H Significant Impact Level in the Vicinity of the Facility

Averaging Maximum Significant Significant Radius of
Time Predicted Impact Impact? Significant
Impact (ug/m3) Level (ug/m3) Impact (km)
8-HOUR 627 500 YES 35
1-HOUR 5,012 2,000 YES 35

As shown in the tables the maximum predicted air quality impacts due to CO emissions
from the proposed project are greater than the PSD significant impact levels in the vicinity
of the facility. Therefore, the applicant was required to do full impact CO modeling in the
vicinity of the facility, within the applicable significant impact area, to determine the
impacts of the project along with all other sources in the vicinity of the facility. The
significant impact area is based upon the predicted radius of significant impact. Full
impact modeling is modeling that considers not only the impact of the project but the
impacts of the existing facility and other sources, including background concentrations,
located within the vicinity of the project to determine whether all increments or AAQS are
predicted to be met.

Procedure for Performing AAQS Analyses: For the AAQS analyses, receptor grids
normally are based on the size of the significant impact area for each pollutant. The size of
the significant impact areas for the required CO analysis were based on a 35 km radius of
significant impact. The results of the CO AAQS analysis are summarized in the table
below. As shown in this table, emissions from the proposed facility are not expected to
cause or significantly contribute to a violation of any AAQS.

Ambient Air Quality Impacts

Modeled Sources Background Maximum Predicted
Averaging Impact Conc. Predicted AAQS Impact
Time {ug/ ml) (ug/ma) Impact (ug/m3 ) Greater Than
(ug/m®) AAQS?
8-hour 5,823 3,450 9,267 10,000 NO
1-hour 11,009 5,777 16,786 40,000 NO

Additional Impacts Analysis - Impacts On Soils, Vegetation, Wildlife, and Visibility: The
maximum ground-level concentrations predicted to occur due to CO emissions as a result
of the proposed project, including all other nearby sources, will be below the associated
AAQS which are designed to protect both the public health and welfare. This project will
not have a harmful impact on soils and vegetation in the PSD Class II area in the vicinity
of the facility.
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Additional Impacts Analysis Growth-Related Air Quality Impacts: There will be no
growth associated with this project.

Postconstruction Monitoring: The maximum ground level concentration was predicted to
be within 90 percent of the AAQS using the available ambient monitoring data, the
existing source inventory, the estimated emissions from the rocket engine test firing, and

~  the ISCST3 dispersion model. Although the ISCST3 dispersion model is the default
regulatory model, its application to short-term release scenarios is limited. In addition, the
emission estimates for the rocket engine test firing are based on theoretical calculations
and may vary significantly. For these reasons and the very high concentration of CO
predicted within the rocket engine exhaust gases, the Department will require the applicant
to establish an air monitoring program to monitor CO concentrations down wind of the test
stand in accordance with Rule 62-212.400(5)(g), F.A.C.

The monitoring program shall be established prior to the initial test firing and shall provide
for the collection of data for a minimum of four (4) test firings, one in each calendar
quarter. The program will allow the applicant to discontinue monitoring upon approval of
the PBCHD during extended periods when testing is not scheduled.

6. CONCLUSION

Based on information provided by the applicant, supplemented by other information
available to the Department, the restriction within the draft permit and BACT
Determination, the Department has reasonable assurance that the proposed project will not
cause a violation of any air quality standard or PSD increment.
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United Technologies Corp. — Pratt & Whitney
LOX/Kerosene Rocket Engine Stand Project
Palm Beach County

!

United Technologies Corp.- Pratt & Whitnéy (UTC-P&W) proposes to construct a Liquid Oxygen
(LOX)/Kerosene Rocket Engine Test Stand at the E-5 rocket test area located at 17900 Beeline
Highway (SR 710) near Jupiter, Palm Beach County.

The proposed project will result in a significant emissions increase of carbon monoxide (CO)
according to Table 212.400-2, Florida Administrative Code (F.A.C.). The project is therefore
subject to review for Prevention of Significant Deterioration (PSD) and a determination of Best
Available Contro! Technology (BACT) in accordance with Rule 62-212.400, F.A.C.

The details of PSD applicability and a description of the process are presented in the separate
Technica! Evaluation and Preliminary Determination issued concurrently with this determination.

BACT DETERMINATION REQUESTED BY THE APPLICANT:

The applicant requested that the Department’s BACT determination for CO emissions require no

contro! equipment due to prohibitive cost and impracticability of controlling such a large exhaust

stream. Instead, the applicant proposed that the BACT requirements focus on combustion control

by way of adjusting the oxygen to fuel ratio to maximize combustion efficiency thus reducing Cco
emissions. ” .

BACT DETERMINATION PROCEDURE:

In accordance with Chapter 62-212, F.A.C., a BACT determination is based on the maximum
degree of reduction of each pollutant emitted which the Department of Environmental Protection
(Department), on a case by case basis, taking into account energy, environmental and economic
impacts, and other costs, determines is achievable through application of production processcs and
available methods, systems, and techniques. In addition, the regulations state that, in making the
BACT determination, the Department shall give consideration to:

¢ Any Environmental Protection Agency determination of BACT pursuant to Section 169, and
any emission limitation contained in 40 CFR Part 60 - Standards of Performance for New
Stationary Sources or 40 CFR Part 61 - National Emission Standards for Hazardous Air
Pollutants. -

e " All scientific, engineering, and technical material and other information available to the
Department.

e The emission limiting standards or BACT determinations of any other state.

¢ The social and economic impact of the application of such technology.

The EPA currently stresses that BACT should be determined using the "top-down" approach. The
first step in this approach is to determine, for the emission unit in question, the most stringent
control available for a similar or identical emission unit or emission unit category. Ifit is shown
that this level of control is technically or economically infeasible for the emission unit in question,
then the next most stringent level of control is determined and similarly evaluated. This process
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continues until the BACT level under consideration cannot be eliminated by any substantial or
unique technical, environmental, or economic objections.

Under 40 CFR Part 60 - Standards of Performance for New Stationary Sources (NSPS) there is no
promulgated emission standard that applies to emissions from rocket engine test facilities.

Under 40 CFR Part 61 - National Emission Standards for Hazardous Air Pollutants (NESHAP)
there is a promulgated emission standard that applies to emissions from rocket engine test
facilities. The Standard, 40 CFR Part 61, Subpart D applies specifically to Beryllium Rocket
Motor Firing. It includes an emission standard based on a time-weighted atmospheric
concentration of beryllium and a requirement to monitor ambient air concentrations to ensure
compliance with the emission standard. The monitoring program requires prior approval from the
Administrator.

Under 40 CFR Part 63 - National Emission Standards for Hazardous Air Pollutants NESHAP) for
Source Categories, Rocket Engine Test Firing is a targeted source category. On December 8, 1998
the EPA workgroup working on this matter, distributed Information Collection Requests to the
major companies (including OTC Pratt & Whitney) potentially affected by such a NESHAP. The
Department’s contacted Mr. Richard A. Copland, the project team leader at EPA. According to -
Mr. Copeland, (based on the information received) it appears at this time that there will be no
controls due to the relatively short firing time, remote facility locations, costs, etc. EPA is still
researching the matter so Mr. Copeland’s assessment of the present situation is not considered as
final.

BACT DETERMINATIONS BY EPA AND STATES:

The Department’s review for any prior BACT determinations for emissions from rocket engine
test facilities referred to in the RACT/BACT/LAER Clearinghouse identified the following:

e MS-0019, State of Mississippi, December 1990 BACT Determination for the National
Aeronautics and Space Administration’s (NASA) Stennis Space Center. The BACT
determination required use of a deflector ramp to aid in dispersion and prevent scouring of soil
and restrictions on meteorological conditions to prevent possible acid rain formation. Specific
numerical limits were not established. The project was associated with the Advanced Solid
Rocket Motor (ASRM). The project was later discontinued when Congress suspended
funding. ' ’

OTHER INFORMATION AVAILABLE TO THE DEPARTMENT

The primary sources of information related to rocket engine test stands included the applicant’s
data, the MDEQ, and the NESHAP activities. These sources provided information on existing test
stands, emissions, permitting requirements and control strategies.

The applicant provided estimates of emissions based on a fuel combustion model developed by
NASA. Known as the NASA-Lewis chemical equilibrium computer program, emission estimates
were provided by the applicant in supplemental information filed during the application
completeness process. The NASA-Lewis chemical equilibrium computer program appears to be
the primary source of most emission estimates for rocket engine test operations.

The Department contacted the Mississippi Department of Environmental Quality (MDEQ)
regarding the 1990 BACT determination. MDEQ provided additional information as well as
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identifying a current in-house project for the NASA Stennis Space Center. The project included
the establishment of federally enforceable permit conditions on the facility’s LOX/hydrocarbon
rocket engine test stands. A copy of the draft permit (1000-00005) was provided to the
Department for review. The enforceable conditions within the permit included the following:

e Emissions Limitations: PM (10,270 Ib/test), PMy4 (6,060 Ib/test), SOz (2,520 Ib/test), NOx
(2520 Ib/test) CO (558,600 Ib/test) and VOC (50 Ib/test). ~

¢ Fuel Authorizations: Liquid Hydrogen (LH2)/Liquid Oxygen (LOX) and hydrocarbon fuels.

e Emission Estimates: NASA-Lewis chemical equilibrium computer program or an equivalent
Version.

e Records: For each test - the duration, the fuels and the calculated emission rates for PM,
PM o, SO3, NOx, CO, and VOC. Semiannual report showing number of tests per month, total
emissions per month, and the highest Ib/test emissions rate during the reporting period. '

The Department is also aware of the other rocket engine test stands, however, the 1990 MDEQ -
BACT determination is the only one that included a BACT determination and is thus a BACT - .
floor.

PROPOSED PROJECT AND EMISSIONS

The applicant proposes to construct and operate a LOX/Kerosene Rocket Engine Stand at its
existing rocket test facility in West Palm Beach. The applicant also operates a gas turbine testing
facility and a helicopter development facility at the existing site. This project will consist of liquid
oxygen and fuel storage tanks (64,000 and 36,000 gallon capacities}, an engine containment can, a
water-cooled silencer, an exhaust gas deflector, a lined cooling water retention pond, and an
elevated 1-million gallon water supply tank.

Emissions will be generated from combustion of fuel during 12 test firings per year lasting 240
seconds each. These emissions have been estimated according to the NASA combustion model as
indicated next: :

- CO;

Pollutant CO . H: VOC PM SOx NOx
Ib/sec 694 T 1,366 17 2 1.6 <1 1
TPY 1,000 1,967 25 3 2.3 1.4 1.4

As indicated in the table above, the only regulated pollutant believed to be emitted in significant
quantities is CO in the amount of 1,000 TPY. No estimates are given for HAPs. In any case,
HAPs emissions are believed to be less than 10 TPY of any single HAP or less than 25 TPY of all
HAPs combined.
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BACT CONTROL OPTIONS

The applicant has requested that the Department’s BACT determination for CO emissions require
no add-on control equipment due to prohibitive cost and impracticability of controlling such a
large exhaust stream. Instead, the applicant proposed that the BACT requirements focus on
combustion control by way of adjusting the oxygen to fuel ratio to maximize combustion
efficiency thus reducing CO emissions, limiting test duration to no longer than 240 seconds per
test, and limiting testing to no more than 12 tests per year.

The applicant’s BACT evaluation referred to a Russian rocket test stand that employed a water
injection and ducting system solely for the purpose of avoiding heat detection by surveillance
satellites during the Cold-War era. According to the applicant, the Russian test stand was not
designed as an emission control system and should not be considered as any sort of exemplary
emission control system. This is the only rocket test stand reported by the applicant that may be .
construed to have any add-on controls.

BACT DETERMINATION

If the BACT analysis is based on the transfer of CO oxidation technology from the gas turbine
industry, differences in exhaust concentrations must be considered. Based on the modeled exhaust
flow, the molar concentration of exhaust gases will be about 23% CO, 28% CO,, 8% H; and 41%
H,O vapor. Kerosene rocket engines fire a fuel rich mixture for heat control flexibility, firing at
approximately 82% of theoretical O, required for complete combustion. Consequently, CO
emissions from engines of this type are very high compared to combustion turbines that rarely
exceed 150-200 ppm CO even at medium loads.

Turbine exhaust oxidation technology applied to a focket engine test stand will result in far greater
costs. Estimates provided by the applicant indicate that a conventional incinerator would cost
about $579,000,000 with an annualized cost of about $68,000,000. An additional $100,000,000
would be required, according to the applicant, to construct an appropriate infrastructure for a
control device designed to withstand the maximum thrust and high temperatures of the rocket
engine exhaust. The Department does not necessarily accept these figures, but agrees that actual
figures can be many millions of dollars.

If a system could be designed to capture the rocket engine exhaust gases and convert the COto
CO, catalytically or by thermal oxidation, it would be massive (~ 60 ft. diameter) and have to
withstand extreme temperatures and thrust pressures adding significantly to construction and
operating costs. Cost effectiveness for catalytic oxidation of natural gas-fired turbine exhausts for
the largest sizes of utility turbines ranges from $5,000 to over $8,000 per ton of CO removed.
When scaled up for the extreme conditions of a rocket engine exhaust and the numerous
uncertainties inherent in such a system, the overall cost effectiveness might exceed $100,000 per
ton depending on the safety factors used in the design. Considering these uncertainties, the
Department concludes that catalytic oxidation such as employed by turbines would not be
practicable or cost-effective and neither would incineration.

Yet, it is conceivable that other means could be used for injecting oxygen into the exhaust gases to
create conditions suitable for oxidation of much of the CO. An automobile emission control
system with air injection is one example. Since this facility will emit at least 1,000 TPY CO, and
since CO is a criteria air pollutant, the Department proposes that a study be done by the applicant
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to evaluate the feasibility of direct O, injection into the gas stream downstream of the body of the
engine. The study should employ kinetic modeling to determine the practicability and economic
feasibility of adding the balance of stoichiometric oxygen required for complete combustion via
direct injection at an appropriate point or points in the rocket engine exhaust. A period of one year
is provided for completion of the study and submitting it to the Department.

The Department agrees with the applicant’s finding that existing oxidation technology is not
feasible at this time. As a result, the Department has determined BACT for the rocket engine test
stand to be a visible emissions limitation of forty (40) percent opacity and the following work
practices:

e Carbon Monoxide (CO) Emissions — Rocket engine test firings shall not result in CO
emissions greater than 41.5 tons per minute (2-minute average), 83 tons per 8-hour pertod, and
1,000 tons per year (12-month rolling total) as determined using the NASA-Lewis chemical
equilibrium computer program or equivalent method approved by the Department or the Palm
Beach Public Health Department.

e Test Stand - The test stand shall be constructed in accordance with the design specifications
provided within the application including a Water Cooled Silencer and an Exhaust Gas
Deflector with a Minimum height of 70 feet, maximum distance from Water Cooled Silencer
of 100 feet. The surface between the water-cooled silencer and the exhaust gas deflector shall
be paved.

e Test Duration — Rocket engine test firings shall not exceed a total of 240 seconds per 8-hour
period.

s Test Firings — Rocket engine test firings shall not exceed 2,880 seconds per year (12-month
rolling total).

e Oxidant/Fuel Ratio — All rocket éngine test firings shall be conducted at a minimum
oxidant/fuel ratio of 2.72 1b. O4/1b. Fuel.

e Fuel Usage — Rocket engine test ﬁrin,c;s shall not consume more than 6,625 gallons per minute
(4-minute average), 26,500 gallons per 8-hour period, and 318,000 gallons per year (1 2-month
rolling total).

e Quench Water - All rocket engine test firings shall be conducted with sufficient quench water
to minimize NOx formation.

o Fuel and Oxidizer Types - Rocket engine test firings shall be limited to the firing of kerosene
as the fuel and liquid oxygen (LOX) as the oxidizer.

e Test Conditions — Rocket engine test firings shall be restricted to daylight hours (1 hour after
sunrise and 1 hour prior to sunset) and only under ambient conditions that provide good
dispersion of the exhaust gases in accordance with a Test Plan to be submitted to the Palm
Beach County Health Department (PBCHD) for approval prior to the initial test. Non-daylight
hour testing may be approved on a case-by-case basis by the Palm Beach County Health
Department (PBCHD). :
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e Test Notifications — At least 24 hours prior to a rocket engine test firing. notification shall be
provided to the PBCHD. The notification shall include the date and time of the test firing, the
expected duration of the test firing, the planned oxidant/fuel ratio, and the planned fuel usage
rate. In the event that an upset occurs during a test (i.e., test duration > 240 seconds, O/F ratio
less than 2.72, fuel usage > 13,250 gpm, a flame out, etc.), a written excess emissions report
shall be provided to the PBCHD within 24 hours of the test. The report shall identify the upset
and impacts.

e Postconstruction Monitoring — The permittee shall, prior to any rocket test firings, establish an
approved ambient air quality monitoring program to measure ambient air concentrations of CO
before, during, and after a rocket engine test firing. The Program shall be approved by the
Palm Beach County Health Department (PBCHD) and may be discontinued upon written
request and PBCHD approval.

¢ Oxygen Injection Study — Within one year of initial issuance of this permit, the permittee shall
complete and submit to the Department an engineering and cost study evaluating the technical
feasibility and cost effectiveness of direct O; injection for reducing CO emissions in the
exhausts of rocket engines tested at the permittee’s facility. The study shall evaluate
possibilities for direct O, injection including a heat-shielded, internally-cooled oxygen lance
for injecting stoichiometric rates of oxygen into the exhaust downstream of the engine.
Appropriate kinetic modeling shall be utilized to predict the oxidation reaction rates and
overall CO conversion for various configurations of the injection apparatus and various
injection locations and methods.

e Compliance Demonstrations — Compliance with the visible emissions limitation shall be
demonstrated initially for each new oxidant/fuel ratio and annually thereafter. Compliance
with the CO emissions limitation shall be demonstrated initially and continuously thereafter
through the use of the NASA Lewis chemical equilibrium computer program or its equivalent
as approved by the Department or the Palm Beach County Health Department and the ambient
air quality monitoring program.

e Excess Emissions - Excess emissions shall be allowed provided the permittee demonstrates
that the emissions did not result in a predicted ambient impact greater than the National
Ambient Air Quality Standards (NAAQS) for CO adjusted based on the ambient monitoring
program; a significant emissions increase in a PSD Pollutant; or result in emissions of a
hazardous air pollutant in an amount of 10 tons per year or greater individually or 25 tons per
year or greater collectively.
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DETAILS OF THE ANALYSIS MAY BE OBTAINED BY CONTACTING:

A. A. Linero, P.E. Administrator
Bureau of Air Regulation

2600 Blair Stone Road, MS # 5505
Tallahassee, Florida 32399-2400
850/488-0114

Recommended By:

C. H. Fancy, P.E., Chief
Bureau of Air Regulation

Date:

Approved By:

Howard L. Rhodes, Director
Division of Air Resources Management_ ..

Date:
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Florida Department of
Memorandum Environmental Protection

TO: Clair Fancy

FROM:  A. A.Linero ce2—" 7/ %

DATE: July 9, 2001

SUBJECT: United Technologies Corp.-Pratt & Whitney
DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand

Attached for your review and approval is the revised Intent to Issue for the construction of a
LOX/Kerosene Rocket Engine Test Stand at the subject facility near in Palm Beach County.

Pratt & Whitney never published notice and instead requested extensions of time to file a
petition. We had a teleconference with them in early May and they met with Palm Beach a few
days later. We made several changes in the draft package and are ready to send it out again.

Pratt and Whitney has not been in a rush for this permit. They seem to be concerned about
many small details that could probably have been ironed during the comment period after public
notice. :

They asked for another 90-day extension of time on May 17 “to allow P&W and FDEP to
complete our work on this permit and resolve these issues without the necessity for a formal
hearing.”

Let’s send out the revised package. I'll let them know we might publish it if they don’t.

I recommend your approval and signature.

AAL/



