Space Propulsion o | Z Pratt & Whitney

A United Technologies Company

P. O. Box 109600
West Paim Beach, FL 33410-9600

Certified Mail 7000 0520 0016 6762 6839

RECEivED

FEB 05 2003
Florida Department of Environmental Protection By
Twin Towers Office Building : REAU OF AIR RE
2600 Blair Stone Road _ REGULAT'ON
Tallahassee, Fl 32399-2400

January 31, 2003

Attention: Mr. Alvaro Linero

RE: PRATT & WHITNEY-LOX-KEROSENE ROCKET ENGINE
DEP FILE NO. 0990021-004-AC (PSD-FL-294)
Proposed Oxygen Injection Study Plan

Dear Mr. Linero,

Please find attached a proposed plan for an Oxygen Injection Study for the LOX/Kerosene
Rocket Engine Test Stand.

This plan is submitted for FDEP review and approval in compllance with Section lll, Condition A.2
of the revised construction permit.

The purpose of this plan is for “evaluating the technical feasibility and cost effectiveness of direct
02 injection for reducing CO emissions in the exhausts of rocket engines tested at permittee’s
facility.” It is not a plan or proposal to implement any control devices for Pratt & Whitney's engine
testing.

Background:

Pratt & Whitney requested a construction permit extension because changes in business and
economic conditions impacted the feasibility of this new test stand and put its future in question.
FDEP issued an extension in case these conditions improve. At this time, Pratt & Whitney is still
uncertain whether this new rocket test stand will be built and is continuing to evaluate options.

In the interim, submittal of this oxygen injection study plan will maintain the construction permit in
effect in the event that the new rocket test stand will be built eventually.

Should Pratt & Whitney decide that the new rocket test stand will not be constructed, Pratt &
Whitney will notify FDEP to request the cancellation of this construction permit. Any work on the
oxygen injection study would also be discontinued at that time.

Please contact Dean Gee @ 561-796-2108 if you have any questions.

Best regards,

Deputy Manager
EH&S and Facilities




Enclosure: Proposed Plan for Oxygen Injection Study

Cc:

Palm Beach County Health Dept.
Air Pollution Control Section

Attn: Selva Selvendran

POBox 29 (901 Evernia St.)

West Palm Beach, FL 33402-0029

File: B.4.3.2.2



DRAFT

Proposed Plan for Oxygen Injection Study to Control CO Emissions
From LOX/Kerosene RD180 Rocket Tests
Pratt & Whitney — West Palm Beach
Title V Permit # 099-0021-002 -AV

Background:

This proposed plan is submitted for FDEP review and approval in compliance
with Section Ill, Condition A.2 of revised construction permit issued for the
LOX/Kerosene Rocket Engine Stand. FDEP requires that this oxygen injection
study must be completed within 1 year of FDEP’s approval of this plan.

Pratt & Whitney has not begun construction of the new stand nor determined if it
will be built yet. In the interim, submittal of this oxygen injection study plan will
maintain the construction permit in effect in the event that the new rocket test
stand will be built eventually.

Should Pratt & Whitney determine that the new rocket test stand is not needed
and will not be constructed, Pratt & Whitney will notify FDEP and request the
cancellation of this construction permit. This study would also be discontinued.

Proposed Plan:

This Oxygen Injection Study plan is required by the construction permit issued by
FDEP for a LOX/Kerosene test stand. The purpose of this plan is for “evaluating
the technical feasibility and cost effectiveness of direct O2 injection for reducing
CO emissions in the exhausts of rocket engines tested at permittee’s facility.” It
is not a plan or proposal to implement any control devices for Pratt & Whitney’s
engine testing. It is a “white paper” for discussion purposes and not a plan for
implementation.

The main features of the Oxygen Injection Study plan are described below:

1. Review the current status of Best Available Control Technology for reducing
CO emissions as applied to large combustion sources of similar operating
duration and thrust (i.e., other LOX/kerosene fueled rocket testing
applications).

2. Evaluate the combustion dynamics, combustion efficiency, and the
stoichiometry of RD180 rocket engine CO emiissions formation and potential
control during testing.

3. Determine the mass of oxygen required to convert remaining CO to CO2.
Page 1 of 2
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DRAFT

4. Determine potential methods of adding or injecting additional oxygen to
achieve more complete combustion for CO as an “end of pipe” control
method.

5. Develop conceptual design of most feasible method(s) of adding oxygen.

6. Develop order of magnitude costs for the oxygen injection method(s).

7. Evaluate the costs, benefits, safety, and environmental aspects to determine
the technical and economic feasibility for oxygen injection to control CO

emissions from RD180 testing.

8. ltis proposed that one draft of the study will be submitted to FDEP for
comments before submittal of the final report.

Page 2 of 2
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Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 : Secretary

July 31, 2002

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. John K. Sillian, Manager

Facilities Management

United Technologies Corp. — Pratt & Whitney
Post Office Box 109600

West Palm Beach, Florida 33410-9600

Re: DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Stand
Extension Request

Déaf 'Mr. Sillian:

Pursuant to your request for extension of the referenced air construction permit, the Department
hereby extends and modifies the permit as follows:

FIRST PAGE OF PERMIT
Expires: June306:2003September 30, 2004
SECTION II - CONDITION 6

Expiration: This air construction permit shall expire on Jure-36;2603September 30, 2004. The
permittee, for good cause, may request that this construction/PSD permit be extended. Such a request
shall be submitted to the Department’s Bureau of Air Regulation prior to 60 days before the expiration of
the permit. [Rules 62-210.300(1), 62-4.070(4), 62-4.080, and 62-4.210, F. A.C

PSD Expiration: Approval to construct shall become invalid if construction is not commenced within 18
months after receipt of such-approvalthis permit extension, or if construction is discontinued for a
period of 18 months or more, or if construction is not completed within a reasonable time. The
Department may extend the 18-month period upon a satisfactory showing that an extension is justified.
[Rules 62-4.070(4), 62-4.210(2) & (3), and 62-210.300(1)(a), F.A.C.]

SECTION III - CONDITION A.2

Oxygen Injection Study: Within 180 days of the issuance of this permit_extension, the permittee shall
develop a plan for an Oxygen Injection Study for review and approval by the Department. 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 be completed within one year of
approval by the Department of the plan for the oxygen injection study. [Rule 62-4.070(3) and BACT]

“More Protection, Less Process”

Printed on recycled paper.



DEP File No. PSD-FL-294 (0990021-004-AC)
July 31, 2002 .
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Please note that the Department did not adjust the determination of Best Available Control
Technology (BACT). Any further requests for extensions should be accompanied by a demonstration
that the BACT is adequate or a revised BACT proposal as well as a detailed revised construction and
startup schedule.

A copy of this letter shall be filed with the referenced permit and shall become part of the permit.
This permitting decision is issued pursuant to Chapter 403, Florida Statutes.

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 only 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; (c) 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. If there 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.



DEP File No. PSD-FL-294 (0990021-004-AC)
July 31, 2002 :
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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 federal
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.

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;
(e) 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 faimess, 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.

This permitting decision is final and effective on the date filed with the clerk of the Department
unless a petition is filed in accordance with the above paragraphs or unless a request for extension of
time in which to file a petition is filed within the time specified for filing a petition pursuant to Rule 62-
110.106, F.A.C., and the petition conforms to the content requirements of Rules 28-106.201 and 28-
106.301, F.A.C. Upon timely filing of a petition or a request for extension of time, this order will not be
effective until further order of the Department.

Any party to this permitting decision (order) has the right to seek judicial review of it under section
120.68 of the Florida Statutes, by filing a notice of appeal under Rule 9.110 of the Florida Rules of
Appellate Procedure with the clerk of the Department of Environmental Protection in the Office of
General Counsel, Mail Station #35, 3900 Commonwealth Boulevard, Tallahassee, Florida, 32399-3000,
and by filing a copy of the notice of appeal accompanied by the applicable filing fees with the
appropriate District Court of Appeal. The notice must be filed within thirty days after this order is filed
with the clerk of the Department.
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Executed in Tallahassee, Florida

_(/, N Howard L. Rhodes, Director

Division of Air Resources
Management

CERTIFICATE OF SERVICE

The undersigned duly designated deputy agency clerk hereby certifies that this PERMIT
MODIFICATION wasgent by certified mail (*) and copies were mailed by U.S. Mail before the close of
business on 7 J /l 0 & to the person(s) listed:

cc: Jim Stormer, Palm Beach County PHU
Tom Tittle, DEP SED
Benny Susi, P. E. Golder Associates

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. '

Yistpinrsdl 3) 2002

(Clerk) te)
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Space Propulsion 2 Pratt & Whitney

A United Technologies Company

P. O. Box 109600
West Palm Beach, FLL 33410-9600

Certified Mail 7000-0600-0023-1145-3189

February 25, 2002 REC EIVED

Florida Department of Environmental Protection

Twin Towers Office Building FEB 27 ZUUZ
2600 Blair Stone Road
Tallahassee, FI 32399-2400 BUREAU OF AIR REGULATION

Attention: Mr. A. Linero, P.E.

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

Dear: Mr. Linero:

Pratt & Whitney hereby requests that the Department extends the above-referenced construction permit.
Pratt & Whitney has recently conducted an evaluation of the RD-180 program and has arrived at the
conclusion that the construction of this program will likely be delayed to the year 2006. The above-
referenced construction permit will expire on March 31, 2003 and Pratt & Whitney is requesting the
Department to extend the expiration date to March 31, 2006. Additionally, Pratt & Whitney is requesting
that the oxygen injection study be delayed to one year prior to the proposed expiration date (i.e., March
31, 2005). Pratt & Whitney assures the Department that all applicable conditions will be met.

Please call if you have any questions.

Sincerely,

h_

ohn K. Sillan, Deputy Manager
EH&S and Facilities

cc: D. Gee-Pratt & Whitney
D. Alberghini-Pratt & Whitney
B. Susi - Golder Associates
File: B.4.3.2.2 - LOX/Kerosene Rocket Test Stand
B.4.4.3 - Correspondence

O:\ehs\windocs\environ\dsg\LOX_Kerosene Rocket Engine Test Stand Extension Request.doc



BEST AVAILABLE COPY

Space Propulsion /2 Pratt & Whitney

A United Technologies Company

P. O. Box 109600
West Palm Beach, FL. 33410-9600

Certified Mail 7000-0600-0023-1145-3189

February 25, 2002

Florida Department of Environmental Protection e
Twin Towers Office Building ' S L e
2600 Blair Stone Road

Tallahassee, Fl 32399-2400 SDURT v e e

Attention: Mr. A. Linero, P.E.

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

Dear: Mr. Linero:

Pratt & Whitney hereby requests that the Department extends the above-referenced construction permit.
Pratt & Whitney has recently conducted an evaluation of the RD-180 program and has arrived at the
conclusion that the construction of this program will likely be delayed to the year 2006. The above-
referenced construction permit will expire on March 31, 2003 and Pratt & Whitney is requesting the
Department to extend the expiration date to March 31, 2006. Additionally, Pratt & Whitney is requesting
that the oxygen injection study be delayed to one year prior to the proposed expiration date (i.e., March
31, 2005). Pratt & Whitney assures the Department that all applicable conditions will be met.

Please call if you have any questions.

Sincerely,

M

ohn K. Sillan, Deputy Manager
EH&S and Facilities

cc: D. Gee-Pratt & Whitney
D. Alberghini-Pratt & Whitney
B. Susi - Golder Associates :
File: B.4.3.2.2 - LOX/Kerosene Rocket Test Stand
B.4.4.3 - Correspondence

O:\ehs\windocs\environ\dsg\LOX_Kerosene Rocket Engine Test Stand Extension Request.doc
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
NOTICE OF FINAL PERMIT

In the Matter of an
Application for Permit by:

Mr. John K. Sillan, Manager DEP File No. 0990021-004-AC
Facilities Management Permit No. PSD-FL-294
United Technologies Corp. — Pratt & Whitney LOX/Kerosene Rocket Engine Test Stand
Post Office Box 109600 _ Palm Beach County

West Palm Beach, Florida 33410-9600

Enclosed is the Final Permit Number PSD-FL-294 to construct a liquid oxygen and kerosene-fueled rocket engine
test stand at the existing United Technologies — Pratt and Whitney facility near Jupiter in Palm Beach County County.
This permit is issued pursuant to Chapter 403, Florida Statutes.

Any party to this order (permit) has the right to seek judicial review of the permit pursuant to Section 120.68, F.S., by
the filing of a Notice of Appeal pursuant to Rule 9.110, Florida Rules of Appellate Procedure, with the Clerk of the
Department in the Legal Office; and by filing a copy of the Notice of Appeal accompanied by the applicable filing fees
with the appropriate District Court of Appeal. The Notice of Appeal must be filed within 30 (thirty) days from the date

this Notice is filed with the Clerk of the Department.
L/\fj[ay\-/l/’

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

Executed in Tallahassee, Florida.

CERTIFICATE OF SERVICE

The undersigned duly designated deputy agency clerk hereby certifies that this NOTICE OF FINAL PERMIT (including
the FINAL permjt) was sent by certified mail* and copies were mailed by U.S. Mail before the close of business on
(=] to the person(s) listed:

John K. Sillan, UTC-P&W*

Benny Susi, P.E. Golder Associates

Gregg Worley, EPA

John Bunyak, NPS

Isidore Goldman, DEP SED

Jim Stormer, Palm Beach County PHU v

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

/(Clerk) // (Date) [




Department of
Environmental Protection

Twin Towers Office Building

Jeb Bush 2600 Blair Stone Road | David B. Struhs
Governor _ Tallahassee, Florida 32399-2400 - Secretary
PERMITTEE

United Technologies Corp.-Pratt & Whitney Permit No. 0990021-004-AC

P.O. Box 109600 PSD-FL-294

West Palm Beach, FL. 33410-9600 Project LOX/Kerosene Rocket

Engine Test Stand
Expires: June 30, 2003

'AUTHORIZED REPRESENTATIVE:
Mr. John K. Sillan, Manager Facilities Management
PROJECT AND LOCATION

This permit authorizes the permittee to construct a LOX/Kerosene Rocket Engine Test Stand at its
existing facility located on 17900 Beeline Highway (SR 710) in Palm Beach County. The permittee is
limited to firing no more than 318,000 gallons of fuel per year in the test stand and is required to establish
an ambient air quality monitoring program. The SIC codes for this facility are 3724 and 3764.

The UTM coordinates of the site are Zone 17; 567.3 km E; 2974.4 km N. The EverOIades National Park
is approximately 120 km (74.9 miles) from the snte

STATEMENT OF BASIS

This construction/PSD permit is issued under the provisions of Chapter 403 of the Florida Statutes (F.S.),
and the Florida Administrative Code (F.A.C.) Chapters 62-4, 62-204, 62-210, 62-212, 62-296, and 62-
297. The above named permittee is authorized to construct the emissions units in accordance with the
conditions of this permit and as described in the application, approved drawings, plans, and other
documents on file with the Department of Environmental Protection (Department).

APPENDICES
The attached appendices are a part of this permit:

Appendix BD BACT Determination
Appendix GC General Permit Conditions
Appendix NSPS-Kb 40 CFR 60 Subpart Kb - Standards Of Performance For Volatile Organic Liquid

Storage Vessels

Howard L. Rhodes, Director
Division of Air Resources
Management

“More Protection, Less Process”

Printed on recycled paper.



AIR CONSTRUCTION PERMIT
SECTION 1. FACILITY INFORMATION

FACILITY DESCRIPTION

United Technologies Corp.- Pratt & Whitney (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) in West Palm Beach, 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 Control Technology
(BACT) in accordance with Rule 62-212.400, F.A.C.

PROJECT DETAILS

The applicant proposes to construct and operate a LOX/Kerosene Rocket Engine Stand at its existing
rocket test facility in Palm Beach County. 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 with respective capacities of approximately 64,000 and 36,000 gallons 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.

The proposed facility will consist of the following emissions units.

EMISSIONS UNIT NO. EMISSIONS UNIT DESCRIPTION
075 LOX/Kerosene Rocket Engine Test Stand
076 NSPS Storage Tank — Approximately 36,000 Gallon Capacity

REGULATORY CLASSIFICATION

The facility is classified as a Major Source of air pollution under the PSD and Title V programs based on
potential emissions of carbon monoxide (CO), volatile organic compounds (VOC), nitrogen oxides
(NOx), sulfur dioxide (SO,), trichloroethylene, and total combined hazardous air pollutants (HAPs). This
facility is not within an industry included in the list of the 28 Major Facility Categories per Table 62- '
212.400-1, F.A.C. The project permitted herein is subject to the requirements of the Prevention of
Significant Deterioration air quality rules for CO emissions and New Source Performance Standards for
fuel storage tanks as well as state rules cited in the general and specific conditions.

REVIEWING AND PROCESS SCHEDULE

¢ Date of Receipt of Application 06-20-00
o First Request for Additional Information ' 07-19-00
e Final Request for Additional Information 10-01-00
e Date Application Complete : 10-09-00
e  Waiver of Processing Clock by 30 days 12-19-00
¢ Intent Issued 01-29-01
e Received Request to Extend Time to File Petition until 05-17-01 02-22-01
e Received Request to Extend Time to File Petition until 08-15-01 05-17-01
o Re-issued Intent, Draft Permit and Draft BACT 07-10-01
e Received Proof of Publication 07-26-01
e Permit [ssued 08-31-01
United Technologies Corp.-Pratt & Whitney : DEP File No. 0990021-004-AC
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AIR CONSTRUCTION PERMIT
SECTION 1. FACILITY INFORMATION -

RELEVANT DOCUMENTS

The documents listed below constitute the basis for the permit and are on file with the Department.

e Permit application
e Applicant's additional information noted above
e Department's Technical Evaluation and Preliminary Determination and Intent to Issue

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

Page 3



AIR CONSTRUCTION PERMIT
SECTION II. FACILITY-WIDE SPECIFIC CONDITIONS

The following specific conditions apply to all emissions units at this facility addressed by this permit.

ADMINISTRATIVE

1.

Regulating Agencies: All documents related to applications for permits to construct, or modify an
emissions unit should be submitted to the Bureau of Air Regulation (BAR), Florida Department of
Environmental Protection at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida 32399-
2400, phone number 850/488-0114. All documents related to reports, tests, operation permit
applications, minor modifications and notifications shall be submitted to the Palm Beach County
Health Department, post Office Box 29, 901 Evernia Street, West Palm Beach, Florida 33402-0029,
Phone 562-355-3136.

General Conditions: The permittee is subject to and shall operate under the attached General Permit
Conditions G.1 through G.15 listed in Appendix GC of this permit. General Permit Conditions are
binding and enforceable pursuant to Chapter 403 of the Florida Statutes. [Rule 62-4.160, F.A.C.]

Terminology: The terms used in this permit have specific meanings as defined in the corresponding
chapters of the Florida Administrative Code.

Applicable Regulations, Forms and Application Procedures: Unless otherwise indicated in this
permit, the construction and operation of the subject emissions unit shall be in accordance with the
capacities and specifications stated in the application. The facility is subject to all applicable
provisions of Chapter 403, F.S. and Florida Administrative Code Chapters 62-4, 62-110, 62-204,
62-212, 62-213, 62-296, 62-297 and the Code of Federal Regulations Title 40, Part 60, adopted by
reference in the Florida Administrative Code (F.A.C.) regulations. The permittee shall use the
applicable forms listed in Rule 62-210.900, F.A.C. and follow the application procedures in Chapter
62-4, F.A.C. Issuance of this permit does not relieve the facility owner or operator from compliance
with any applicable federal, state, or local permitting or regulations.

[Rules 62-204.800, 62-210.300 and 62-210.900, F.A.C.]

New or Additional Conditions: Pursuantto Rule 62-4.080, F.A.C., for good cause shown and after
notice and an administrative hearing, if requested, the Department may require the permittee to
conform to new or additional conditions. The Department shall allow the permittee a reasonable time
to conform to the new or additional conditions, and on application of the permittee, the Department
may grant additional time. [Rule 62-4.080, F.A.C.]

Expiration: This air construction permit shall expire on June 30, 2003. The permittee, for good
cause, may request that this construction/PSD permit be extended. Such a request shall be submitted
to the Department’s Bureau of Air Regulation prior to 60 days before the expiration of the permlt
[Rules 62-210.300(1), 62-4.070(4), 62-4.080, and 62-4.210, F.A.C]

PSD Expiration: Approval to construct shall become invalid if construction is not commenced within
18 months after receipt of such approval, or if construction is discontinued for a period of 18 months
or more, or if construction is not completed within a reasonable time. The Department may extend
the 18-month period upon a satisfactory showing that an extension is justified.

[Rules 62-4.070(4), 62-4.210(2) & (3), and 62-210.300(1)(a), F.A.C.]

BACT Determination: In conjunction with extension of the 18 month period to commence or
continue construction, or extension of the permit expiration date, the permittee may be required to
demonstrate the adequacy of any previous determination of Best Available Control Technology
(BACT) for the source as applied to any new or modified emission units.

[Rules 62-4.070(4), 62-4.210(2) & (3), 62-210.300(1)(a), and 62-212.400(6)(b), F.A.C.]

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

Page 4



AIR CONSTRUCTION PERMIT
SECTION II. FACILITY-WIDE SPECIFIC CONDITIONS

7.

Modifications: No emissions unit or facility subject to this permit shall be constructed or modified
without obtaining an air construction permit from the Department. Such permit must be obtained

prior to the beginning of construction or modification.
[Rules 62-210.300(1) and 62-212.300(1)(a), F.A.C.]

Title V Operation Permit Required: This permit authorizes construction and/or installation of the
permitted emissions unit and initial operation to determine compliance with Department rules. A
revision to the facility’s Title V operation permit is required for regular operation of the permitted
emissions unit. The owner or operator shall apply for and receive a Title V operation permit or
permit modification prior to expiration of this permit. To apply for a Title V operation permit, the
applicant shall submit the appropriate application form, compliance test results, and such additional
information as the Department may by law require. The application shall be submitted to the
Department’s appropriate District office.

[Rules 62-4.030, 62-4.050, 62-4.220, and Chapter 62-213, F.A.C.]

GENERAL EMISSIONS LIMITING STANDARDS

9.

10.

General Visible Emissions Standard: Except for emissions units that are subject to a particulate
matter or opacity limit set forth or established by rule and reflected by conditions in this permit, no
person shall cause, let, permit, suffer, or allow to be discharged into the atmosphere the emissions of |
air pollutants from any activity, the density if which is equal to or greater than that designated as
Number 1 on the Ringelmann Chart (20% opacity). The test method for visible emissions shall be
EPA Method 9, incorporated and adopted by reference in Chapter 62-297, F.A.C. Test procedures
shall meet all applicable requirements of Chapter 62-297, F.A.C. [Rule 62-296.320(4)}(b)1,F.A.C.]

Unconfined Emissions of Particulate Matter: [Rules 62-296.320(4)(c) and 62-212.400, F.A.C.]

(1) No person shall cause, let, permit, suffer or allow the emissions of unconfined particulate matter
from any activity, including vehicular movement; transportation of materials; construction,
alteration, demolition or wrecking; or industrially related activities such as loading, unloading,
storing or handling; without taking reasonable precautions to prevent such emissions.

(i) Any permit issued to a facility with emissions of unconfined particulate matter shall specify the
reasonable precautions to be taken by that facility to control the emissions of unconfined
particulate matter.

(iii)Reasonable precautions include the following:

« Paving and maintenance of roads, parking areas and yards.

o Application of water or chemicals to control emissions from such activities as demolition of
buildings, grading roads, construction, and land clearing.

o Application of asphalt, water, oil, chemicals or other dust suppressants to unpaved roads,
yards, open stock piles and similar activities.

« Removal of particulate matter from roads and other paved areas under the control of the
owner or operator of the facility to prevent re-entrainment, and from buildings or work areas
to prevent particulate from becoming airborne.

o Landscaping or planting of vegetation.

« Use of hoods, fans, filters, and similar equipment to contain, capture and/or vent particulate
matter.

o Confining abrasive blasting where possible.

« Enclosure or covering of conveyor systems.

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand ‘ PSD-FL-294
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AIR CONSTRUCTION PERMIT
SECTION II. FACILITY-WIDE SPECIFIC CONDITIONS

(iv) In determining what constitutes reasonable precautions for a particular source, the Department
shall consider the cost of the control technique or work practice, the environmental impacts of the
technique or practice, and the degree of reduction of emissions expected from a particular
technique or practice.

. General Pollutant Emission Limiting Standards: [Rule 62-296.320(1)(a)&(2), F.A.C.]

(i) No person shall store, pump, handle, process, load, unload or use in any process or installation,
volatile organic compounds or organic solvents without applying known and existing vapor
emission control devices or systems deemed necessary and ordered by the Department.

(i) No person shall cause, suffer, allow or permit the discharge of air pollutants which cause or
contribute to an objectionable odor. (Not federally enforceable)

[Note: An objectionable odor is defined in Rule 62-210.200(203), F.A.C., as any odor present in the
outdoor atmosphere which by itself or in combination with other odors, is or may be harmful or
injurious to human health or welfare, which unreasonably interferes with the comfortable use and
enjoyment of life or property, or which creates a nuisance.]

OPERATIONAL REQUIREMENTS

12.

13.

14.

Plant Operation - Problems: If temporarily unable to comply with any of the conditions of the permit.
due to breakdown of equipment or destruction by hazard of fire, wind or by other cause, the permittee
shall immediately notify the Department’s appropriate district office and the appropriate local
program office. The notification shall include pertinent information as to the cause of the problem,
and what steps are being taken to correct the problem and to prevent its recurrence, and where
applicable, the owner’s intent toward reconstruction of destroyed facilities. Such notification does
not release the permittee from any liability for failure to comply with Department rules.

[Rule 62-4.130, F.A.C.]

Circumvention: No person shall circumvent any air pollution control device or allow the emission of
air pollutants without the applicable air pollution control device operating properly.
[Rule 62-210.650, F.A.C.]

Excess Emissions: For purposes of this permit, all limits established pursuant to the State
Implementation Plan, including those limits established as BACT, include emissions during periods
of startup and shutdown, and are not subject to the provisions of Rule 62-210.700(1), F.A.C.

Excess emissions which are caused entirely or in part by poor maintenance, poor operation, or any
other equipment or process failure which may reasonably be prevented during start-up, shutdown or
malfunction shall be prohibited pursuant to Rule 62-210.700(4), F.A.C.

[Rules 62-4.070(3) and 62-210.700(5), F.A.C.]

COMPLIANCE MONITORING AND TESTING REQUIREMENTS

15.

Determination of Process Variables: [Rule 62-297.310(5), F.A.C.]

(i) Required Equipment. The owner or operator of an emissions unit for which compliance tests are
required shall install, operate, and maintain equipment or instruments necessary to determine
process variables, such as process weight input or heat input, when such data are needed in
conjunction with emissions data to determine the compliance of the emissions unit with -
applicable emission limiting standards. '

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
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AIR CONSTRUCTION PERMIT
SECTION I1. FACILITY-WIDE SPECIFIC CONDITIONS

16.

(ii) Accuracy of Equipment. Equipment or instruments used to directly or indirectly determine
process variables, including devices such as belt scales, weight hoppers, flow meters, and tank
scales, shall be calibrated and adjusted to indicate the true value of the parameter being measured
with suffictent accuracy to allow the applicable process variable to be determined within 10% of
its true value. :

Special Compliance Tests: When the Department, after investigation, has good reason (such as
complaints, increased visible emissions or questionable maintenance of control equipment) to believe
that any applicable emission standard contained in a Department rule or in a permit issued pursuant to
those rules is being violated, it shall require the owner or operator of the facility to conduct
compliance tests which identify the nature and quantity of poliutant emissions from the emissions
units and to provide a report on the results of said tests to the Department.

[Rule 62-297.310(7)(b), F.A.C.]

REPORTING AND RECORD KEEPING REQUIREMENTS

23.

24.

25.

26.

27.

Duration of Record Keeping: Upon request, the permittee shall furnish all records and plans required
under Department rules. During enforcement actions, the retention period for all records will be
extended automatically unless otherwise stipulated by the Department. The permittee shall hold at
the facility or other location designated by this permit records of all monitoring information
(including all calibration and maintenance records and all original strip chart recordings for
continuous monitoring instrumentation) required by the permit, copies of all reports required by this
permit, and records of all data used to complete the application for this permit. These materials shall
be retained at least five years from the date of the sample, measurement, report, or application unless
otherwise specified by Department rule. [Rules 62-4.160(14)(a)&(b)and 62-213.440(1)(b)2.b., F.A.C.]

Test Reports: The owner or operator of an emissions unit for which a compliance test is required shall
file a report with the Department on the results of each such test. The required test report shall be
filed with the Department as soon as practical but no later than 45 days after the last sampling run of
each test is completed. The test report shall provide sufficient detail on the emissions unit tested and
the test procedures used to allow the Department to determine if the test was properly conducted and
the test results properly computed. As a minimum, the test report, other than for an EPA Method 9
test, shall provide the applicable information listed in Rule 62-297.310(8)(c), F.A.C.

[Rule 62-297.310(8),F.A.C.]

Excess Emissions Report: If excess emissions occur, the owner or operator shall notify the appropriate
Department District Office and the appropriate local program within one working day of: the nature,
extent, and duration of the excess emissions; the cause of the excess emissions; and the actions taken
to correct the problem. In addition, the Department may request a written summary report of the
incident. [Rule 62-4.130,F.A.C.]

Excess Emissions Report - Malfunctions: In case of excess emissions resulting from malfunctions,
each owner or operator shall notify the appropriate Department District Office and the appropriate
local program in accordance with Rule 62-4.130, F.A.C. A full written report on the malfunctions
shall be submitted in a quarterly report if requested by the Department. [Rule 62-210.700(6), F.A.C.]

Annual Operating Report for Air Pollutant Emitting Facility: The Annual Operating Report for Air
Pollutant Emitting Facility shall be completed each year and shall be submitted to the appropriate
Department District Office and the appropriate local program by March 1 of the following year..
[Rule 62-210.370(3),F.A.C]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

SUBSECTION A: The following specific conditions apply to the following emissions units:

EMISSIONS
UNIT No. EMISSIONS UNIT DESCRIPTION
075 LOX/Kerosene Rocket Engine Test Stand

EMISSIONS UNIT(S) DETAILS

LOX/Kerosene Rocket Engine Test Stand, designated Emissions Unit 075, consisting of an engine
containment can, a water-cooled silencer, and an exhaust gas deflector. Emissions are controlled through
the use of a minimum oxidant to fuel ratio and the water-cooled silencer.

{Permitting note(s): The emissions unit has been reviewed under the PSD Program for carbon monoxide
(CO). As anew major source of CO, the emissions unit is subject to the Best Available Control

. Technology (BACT) requirements of Rule 62-212.400(5)(c), F.A.C. Potential emissions of particulate
matter (PM and PM10), sulfur dioxide (SO,), oxides of nitrogen (NOy), and volatile organic compounds
have been estimated at 2.3, 1.4, 1.4, and 2.9 tons per year, respectively. The emissions unit is not subject
to any New Source Performance Standards (40 CFR Part 60) or National Emission Standards for
Hazardous Air Pollutants (40 CFR Part 61). The emissions unit has been identified as a Source Category
for future regulatory action under the National Emission Standards for Hazardous Air Pollutants for
Source Categories (40 CFR Part 63). A case-by-case determination of the Maximum Achievable Control
Technology (MACT) under 40 CFR Part 63, Subpart B was not required.}

CONSTRUCTION REQUIREMENTS

A.l.  Test Stand: The test stand shall be constructed in accordance with the conceptual design
specifications provided within the application and the following specifications:

"(i). Water Cooled Silencer: Approximate diameter of 20 feet and an approximate length of 80
feet; and

(ii). Exhaust Gas Deflector: Approximate height of 70 feet, approximate distance from Water
Cooled Silencer of 100 feet. The surface between the water-cooled silencer shall be paved to
minimize soil erosion.

[BACT and Rules 62-4.070(3) and 62-296.320(4)(c), F.A.C.]
The applicant will provide detailed dimensions once the final design is completed.

A.2. Oxygen Injection Study: Within 180 days of the issuance of this permit, the permittee shall
develop a plan for an Oxygen Injection Study for review and approval by the Department. 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 be completed
within one year of approval by the Department of the plan for the oxygen injection study. [Rule
62-4.070(3) and BACT]

OPERATING RESTRICTIONS

A.3.  Permitted Capacity: The permittee shall not allow, cause, suffer or permit the operation of the
unit in excess of the following capacities without prior authorization from the Permitting -~

Authority:
United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

Ad4.

AS.

A6.

(1). Test Duration: Rocket engine test firing duration shall not exceed a total of 240 seconds
per 8-hour period.

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

(iii).  Oxidant/Fuel Ratio: All rocket engine test firings shall be conducted at a minimum
oxidant/fuel ratio of 2.72 pounds of oxygen per pound of fuel (4-minute average).

(iv).  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)

(v). Quench Water: All rocket engine test firings shall be conducted with sufficient quench
water flow to minimize NOy formation.

[BACT, Rules 62-4.160(2), 62-210.200(228), and 62-210.300, F.A.C.]

{Permitting note: Prior authorization includes the issuance of construction, reconstruction, or
modification permits or a determination by the Permitting Authority that the action is not subject
to Rule 62-210.300(1), F.A.C.}

Methods of Operation: The permittee shall not allow, cause, suffer or permit any change in the
method(s) of operation resulting in increased short-term or long-term potential emissions, without
prior authorization from the Permitting Authority. The authorized methods of operation include
the following:

(i) Fuels: The permittee is authorized to use kerosene as the rocket engine fuel.

(ii). Oxidants: The permittee is authorized to use liquid oxygen (LOX) as the rocket engine fuel
oxidizer.

[BACT, Rules 62-4.160(2), 62-210.200(228) and 62-210.300, F.A.C.]

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. The Palm Beach
County Health Department (PBCHD) may approve non-daylight hour testing on a case-by-case
basis.. [BACT, Rules 62-4.070(3), F.A.C.]

Hours of Operation: The permittee is authorized to operate the unit continuously within the
limits of the permitted capacities of Condition A.3 and the test conditions of Condition A.5 of
this permit. [BACT, Rules 62-4.160(2), 62-210.200(228) and 62-210.300, F.A.C.]

EMISSION LIMITATIONS AND STANDARDS

AT

Visible Emissions: The permittee shall not allow visible emissions that exceed forty (40) percent
opacity from any rocket engine test firing. [BACT, Rule 62-212.400, F.A.C.] :

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

AS.

A9.

Carbon Monoxide Emissions: Rocket engine test firings shall not result in CO emissions
greater than 20.75 tons per minute (4-minute average), 83 tons per 8-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 or the Palm Beach County
Health Department. [BACT, Rules 62-4.160(2), 62-210.200(228), and 62-210.300, F.A.C.]

BACT Determination: The permittee shall comply with the requirements of Appendix BD of
this permit. [BACT and Rule 62-212.400(5)(c), F.A.C.]

TEST METHODS AND PROCEDURES.

A.10.

A.ll.

Visible Emissions: All visible emissions tests performed pursuant to the requirements of this
permit shall comply with the following provisions:

(i). Test Method: The test method for visible emissions shall be DEP Method 9, incorporated in
Rule 62-297.401(9)(c), F.A.C. The required minimum period of observation for a
compliance test shall for operations that are normally completed within less than the
minimum observation period and do not recur within that time, the period of observation shall
be equal to the duration of the operation completion time. The opacity test observation
period shall include the period during which the highest opacity emissions can reasonably be
expected to occur. [BACT, Rule 62-297.310(4)(a)2.a, F.A.C.]

(i1). Test Procedures: Test procedures shall meet all applicable requirements of
Chapter 62-297, F.A.C. [Rule 62-296.410(3)(c), F.A.C.]

Carbon Monoxide Emissions: 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). It may be discontinued upon request and with
approval of PBCHD following a minimum of four test firings.

[Rule 62-212.400(5)(g), F.A.C.]

COMPLIANCE DEMONSTRATIONS AND PERIODIC MONITORING

A.l2.

A.13,

- Al4,

Initial Compliance Demonstrations: The permittee shall conduct a visible emissions
compliance test during the initial rocket engine test firing and each subsequent test firing when a
lower average oxidant/fuel ratio is used. Initial compliance with the CO emission limitations
shall be demonstrated through compliance with Conditions A.8 and A.11 of this permit.

[BACT and Rule 62-297.310(7)(a)1., F.A.C.]

Compliance Demonstrations: The permittee shall demonstrate compliance with the CO

emission limitation by use of the ambient air quality monitoring program required by
Condition 11 of this permit. [BACT and Rule 62-4.070(3), F.A.C.]

Compliance Demonstrations for Permit Renewal: The permittee shall have a formal
compliance test conducted for visible emissions annually during each federal fiscal year
(October 1 — September 30).

[BACT and Rule 62-297.310(7), F.A.C.]
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

Flow Monitors: The permittee shall install, maintain, operate and calibrate flow monitors to

A.l5.
measure the oxidant, fuel and quench water flow rates during each rocket engine test firing. All
instrumentation shall be properly maintained and functional at all times, except during instrument
breakdown, calibration or repair to ensure compliance with Conditions A.3, A.4, A.§, and A.8 of
this permit. [Rule 62-4.070(3), F.A.C.]

A.16. Recordkeeping: The permittee shall maintain the following records:

(i).  Test Identification Number;

(i1).  Test Date and Time (Start and Finish);

(iii).  Test Duration (Planned and Actual);

(iv). Oxidant and Fuel Types;

(v). Oxidant/Fuel Ratio (Planned and Actual);

(vi). Fuel Usage (gallons per minute);

(vii). Quench Water System in Operation During Test;

(viii). Test Condition Summary;

(ix). CO Ambient Concentrations;

(x). Test Plan Conditions Excursions; and .

(xi). Daily and Monthly Totals of Test Duration, Test Firings, and Fuel Usage.

[Rule 62-4.070(3), F.A.C.]

A.17. Reporting: The permittee shall submit the following reports:

(i). Test Notifications: Notification to the PBCHD at least 24 hours prior to a rocket engine test
firing. 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.

[BACT and Rule 62-4.070(3), F.A.C.]

(ii) Test Plan Excursion Reports: In the event an excursion from the test plan conditions (i.e.,

test duration > 240 seconds, O/F ratio less than 2.72, fuel usage > 26,500 gallons, a flame
out, etc.) occurs during a test, a verbal report shall be provided to the PBCHD within 24
hours of the test. Within sixty (60) days of an excursion, the permittee shall submit an
analysis describing the excursion event/parameter, measures taken to prevent recurrences,
and excess emissions (opacity) observed, if any. The report shall include ambient air
quality impacts associated with the excess emissions if requested by PBCHD.

[Rule 62-4.130, F.A.C.]

A.18. Excess Emissions: Excess emissions and excursion from test plan conditions shall be reported to
PBCHD as described in Condition A.17. Excess emissions parameters reported shall be limited
to visible emissions (opacity) and 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. [BACT ar_1d Rule 62-4.070(3), F.A.C]
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

SUBSECTION B: The following specific conditions apply to the following emissions units:

EMISSIONS
UNIT No. EMISSIONS UNIT DESCRIPTION
076 NSPS Storage Tank ~ 36,000 Gallon Nominal Capacity

EMISSIONS UNITS DETAILS

Emissions Unit 076 is a stationary storage tank having an approximate capacity of 36,000 gallons. The
tank is subject to specific recordkeeping requirements of 40 CFR 60 Subpart Kb. The tank will store and
handle kerosene, a volatile organic liquid (VOL), for the LOX/Kerosene Rocket Engine Test Stand (E.U.
ID No. 075).

{Permitting notes: The unit is classified as a new facility under the New Source Performance Standards
(40 CFR 60 Subpart Kb) and subject to the recordkeeping requirement of 40 CFR 60 Subpart Kb.}

The following specific conditions apply to the emissions unit(s) listed above:

OPERATING RESTRICTIONS

B.1. Permitted Tank Throughput: The permittee shall not allow, cause, suffer, or permit the operation
of Emissions Unit 076 in excess of 354,000 gallons throughput per year without prior authorization
" from the Permitting Authority. This annual throughput represents fuel volume consumed by 12
rocket tests plus 1 tank refill. [Rules 62-4.160(2), 62-210.200(228), 62-210.300, F.A.C.]

B.2. Methods of Operation: The permittee shall not allow, cause, suffer or permit any change in the
method of operation of Emissions Unit 076 without prior authorization from the Permitting
Authority. The authorized methods of operation include the following:

(1). VOL Type(s): The permittee is authorized to store and handle kerosene.

(if). VOL Vapor Pressure: The permittee shall not store or handle any fuels within the units with
a maximum true vapor pressure greater than 15.0 kPa (2.176 psi).

[Rules 62-4.160(2), 62-210.200(228), 62-210.300, F.A.C., 40 CFR 60.110b(c)]

B.3. Hours of Operation: The permittee is authorized to operate the units continuously.
[Rule 62-4.070(3), F.A.C.]

COMPLIANCE DEMONSTRATIONS AND PERIODIC MONITORING

B.4. Compliance Demonstrations: The permittee shall demonstrate compliance with the operating
restriction of Condition B.1. based on record keeping as required by Condition B.5. of this permit.
[Rule 62-297.310(7), F.A.C.]

B.5. Records: The permittee shall implement the following periodic monitoring requirements to ensure
compliance with the Specific Conditions B.1 and B.2. of this permit:

(i).  Monthly Throughput: The permittee shall monitor and record the monthly throughput of
' volatile organic liquids through each tank.

(i). Volatile Organic Liquid Types: The permittee shall monitor and record the type (Name and
True Vapor Pressure at 80°F) of volatile organic liquids stored and handled in each tank.

[Rule 62-213.440(1)(b), F.A.C.]
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

New Source Performance Standards (NSPS)

{Permitting note: The unit is subject to the recordkeeping requirements of 40 CFR 60 Subpart Kb
provided the permittee complies with the requirements of 40 CFR 60.110b, Applicability.}

B.6. 40 CFR 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: The permittee shall comply with the applicable
requirements of 40 CFR 60 Subpart Kb contained in Appendix NSPS-Kb. Specifically:

(a) 40 CFR 60.110b, Applicability,
(b) 40 CFR 60.111b, Definitions,
(c) 40 CFR 60.116b, Monitoring of Operations

[40 CFR 60.40b(a), Rule 62-204.800(7)(b), F.A.C.]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
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APPENDIX BD - BACT DETERMINATION

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

United Technologies Corp.- Pratt & Whitney (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 Control 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
Technical 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
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.

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 processes 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.

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

e The emission limitihg standards or BACT determinations of any other state.
o 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. Ifitis 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

United Technologies Corp.- Pratt & Whitney _ DEP File No. 0990021-004-AC (PSD-FL-294)
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APPENDIX BD - BACT DETERMINATION

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

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

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:

¢ Emissions Limitations: PM (10,270 1b/test), PMq (6,060 Ib/test), SO, (2,520 Ib/test), NOx
(2520 Ib/test) CO (558,600 Ib/testy and VOC (50 Ib/test).

e Fuel Authorizations: Liquid Hydrogen (LH2)/Liquid Oxygen (LOX) and hyercarbon fuels.

¢ 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,
PM0, SO,, NOy, 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
PSD review is the only one that included a BACT determination and is thus the 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 Palm Beach County. 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:

Pollutant CO CO, H, VOC PM SOx NOx
1b/sec 694 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 and less than 25 TPY of
all HAPs combined.

United Technologies Corp.- Pratt & Whitney
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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 rocket 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 CO to
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 féchnolog’y 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 20.75 tons per minute (4-minute average), 83 tons per 8-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 or
the Palm Beach Public Health Department.

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

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

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

e Oxidant/Fuel Ratio — All rocket engine test firings shall be conducted at a minimum
oxidant/fuel ratio of 2.72 1b O,/Ib of fuel (4 minute average).

e 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).

¢ 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.

o 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. PBCHD may
approve non-daylight hour testing on a case-by-case basis.

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
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o Within 180 days of the issuance of this permit, the permittee shall develop a plan for an
Oxygen Injection Study for review and approval by the Department. 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 be completed
within one year of approval by the Department of the plan for the oxygen injection study.

COMPLIANCE REQUIREMENTS

e 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). It may be discontinued upon request and with approval of PBCHD

following a minimum of four test firings.

¢ The permittee shall conduct a visible emissions compliance test during the initial rocket engine
test firing and each subsequent test firing when a lower average oxidant/fuel ratio is used.
Initial compliance with the CO emission limitations shall be demonstrated through compliance
with the oxygen to fuel requirements and the ambient monitoring program described above.

¢ Excess emissions and excursions from test plan conditions shall be reported to PBCHD.
Excess emissions parameters reported shall be limited to visible emissions (opacity) and 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.

¢ Additional compliance requirements are incorporated as conditions in the permit.

DETAILS OF THE ANALYSIS MAY BE OBTAINED BY CONTACTING:

)
A. A. Linero, P.E. Administrator d 2

~ _ §/°

Bureau of Air Regulation

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

Recommended By:

D sl

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

ﬂuf’ 0

Date:

Approved By:

Howard L. Rhodes, Director
Division of Air Resources Management

2fafor

Date:
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APPENDIX GC
GENERAL PERMIT CONDITIONS [F.A.C. 62-4.160]

G.1

G.2

G3

G4

G5

G.6

G.7

G.8

The terms, conditions, requirements, limitations, and restrictions set forth in this permit are "Permit
Conditions" and are binding and enforceable pursuant to Sections 403.161, 403.727, or 403.859 through
403.861, Florida Statutes. The permittee is placed on notice that the Department will review this permit
periodically and may initiate enforcement action for any violation of these conditions.

This permit is valid only for the specific processes and operations applied for and indicated in the
approved drawings or exhibits. Any unauthorized deviation from the approved drawings or exhibits,
specifications, or conditions of this permit may constitute grounds for revocation and enforcement action
by the Department.

As provided in Subsections 403.087(6) and 403.722(5), Florida Statutes, the issuance of this permit does
not convey any vested rights or any exclusive privileges. Neither does it authorize any injury to public
or private property or any invasion of personal rights, nor any infringement of federal, state or local laws
or regulations. This permit is not a waiver or approval of any other Department permit that may be
required for other aspects of the total project which are not addressed in the permit.

This permit conveys no title to land or water, does not constitute State recognition or acknowledgment of
title, and does not constitute authority for the use of submerged lands unless herein provided and the
necessary title or leasehold interests have been obtained from the State. Only the Trustees of the Internal
Improvement Trust Fund may express State opinion as to title.

This permit does not relieve the permittee from liability for harm or injury to human health or welfare,
animal, or plant life, or property caused by the construction or operation of this permitted source, or from
penalties therefore; nor does it allow the permittee to cause pollution in contravention of Florida Statutes
and Department rules, unless specifically authorized by an order from the Department.

The permittee shall properly operate and maintain the facility and systems of treatment and control (and
related appurtenances) that are installed or used by the permittee to achieve compliance with the
conditions of this permit, as required by Department rules. This provision includes the operation of
backup or auxiliary facilities or similar systems when necessary to achieve compliance with the
conditions of the permit and when required by Department rules.

The permittee, by accepting this permit, specifically agrees to allow authorized Department personnel,
upon presentation of credentials or other documents as may be required by law and at a reasonable time,
access to the premises, where the permitted activity is located or conducted to:

a) Have access to and copy and records that must be kept under the conditions of the permit;

b) Inspect the facility, equipment, practices, or operations regulated or required under this permit, and,

c) Sample or monitor any substances or parameters at any location reasonably necessary to assure
compliance with this permit or Department rules.

Reasonable time may depend on the nature of the concern being investigated.

If, for any reason, the permittee does not comply with or will be unable to comply with any condition or
limitation specified in this permit, the permittee shall immediately provide the Department with the
following information:

a) A description of and cause of non-compliance; and

b) The period of noncompliance, including dates and times; or, if not corrected, the anticipated time the
non-compliance is expected to continue, and steps being taken to reduce, eliminate, and prevent
recurrence ot the non-compliance.

The permittee shall be responsible for any and all damages which may result and may be subject to
enforcement action by the Department for penalties or for revocation of this permit.
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G.9

G.10

G.11

G.12
G.13

G.14

G.15

In accepting this permit, the permittee understands and agrees that all records, notes, monitoring data and
other information relating to the construction or operation of this permitted source which are submitted
to the Department may be used by the Department as evidence in any enforcement case involving the
permitted source arising under the Florida Statutes or Department rules, except where such use is
prescribed by Sections 403.73 and 403.111, Florida Statutes. Such evidence shall only be used to the
extend it is consistent with the Florida Rules of Civil Procedure and appropriate evidentiary rules.

The permittee agrees to comply with changes in Department rules and Florida Statutes after a reasonable
time for compliance, provided, however, the permittee does not waive any other rights granted by Florida
Statutes or Department rules.

This permit is transferable only upon Department approval in accordance with Florida Administrative
Code Rules 62-4.120 and 62-730.300, F.A.C., as applicable. The permittee shall be liable for any non-
compliance of the permitted activity until the transfer is approved by the Department.

This permit or a copy thereof shall be kept at the work site of the permitted activity.
This permit also constitutes: '

a) Determination of Best Available Control Technology for carbon monoxide (X)
b) Determination of Prevention of Significant Deterioration for carbon monoxide (X); and
¢) Compliance with New Source Performance Standards, Subpart Kb (X).

The permittee shall comply with the following:

a) Upon request, the permittee shall furnish all records and plans required under Departrhent rules.
During enforcement actions, the retention period for all records will be extended automatically
unless otherwise stipulated by the Department.

b) The permittee shall hold at the facility or other location designated by this permit records of all
monitoring information (including all calibration and maintenance records and all original strip chart
recordings for continuous monitoring instrumentation) required by the permit, copies of all reports
required by this permit, and records of all data used to complete the application or this permit. These
materials shall be retained at least three years from the date of the sample, measurement, report, or
application unless otherwise specified by Department rule.

c) Records of monitoring information shall include:

The date, exact place, and time of sampling or measurements;

The person responsible for performing the sampling or measurements;
The dates analyses were performed,

The person responsible for performing the analyses;

The analytical techniques or methods used; and

6. The results of such analyses.

W —

When requested by the Department, the permittee shall within a reasonable time furnish any information
required by law which is needed to determine compliance with the permit. If the permittee becomes
aware that relevant facts were not submitted or were incorrect in the permit application or in any report
to the Department, such facts or information shall be corrected promptly.
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APPENDIX NSPS-KB
40 CFR 60 SUBPART KB
STANDARDS OF PERFORMANCE FOR VOLATILE ORGANIC LIQUID STORAGE VESSELS

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

[SOURCE: 52 FR 11429, Apr. 8, 1987, unless otherwise noted.]
§ 60.110b Applicability and designation of affected facility.

(a) Except as provided in paragraphs (b), (c), and (d) of this section, the affected facility to which this
subpart applies is each storage vessel with a capacity greater than or equal to 40 cubic meters (m”) that is
used to store volatile organic liquids (VOL’s) for which construction, reconstruction, or modification is
commenced after July 23, 1984.

(b) Except as specified in paragraphs (a) and (b) of § 60.116b, storage vessels with design capacity less
than 75 m” are exempt from the General Provisions (part 60, subpart A) and from the provisions of this
subpart.

(c) Except as specified in paragraphs (a) and (b) of § 60.116b, vessels either with a capacity greater than
or equal to 151 m’ storing a liquid with a maximum true vapor pressure less than 3.5 kPa or with a
capacity greater than or equal to 75 m” but less than 151 m® storing a liquid with a maximum true vapor
pressure less than 15.0 kPa are exempt from the General Provisions (part 60, subpart A) and from the

provisions of this subpart.
(d) This subpart does not apply to the following:
(1) Vessels at coke oven by-product plants.

(2) Pressure vessels designed to operate in excess of 204.9 kPa and without emissions to the
atmosphere.

(3) Vessels permanently attached to mobile vehicles such as trucks, railcars, barges, or ships.

(4) Vessels with a design capacity less than or equal to 1,589.874 m’ used for petroleum or
condensate stored, processed, or treated prior to custody transfer.

(5) Vessels located at bulk gasoline plants.
(6) Storage vessels located at gasoline service stations.
(7) Vessels used to store beverage alcohol.
[52 FR 11429, Apr. 8, 1987, as amended at 54 FR 32973, Aug. 11, 1989]
§ 60.111b Definitions.
Terms used in this subpart are defined in the Act, in subpart A of this part, or in this subpart as follows:

(a) Bulk gasoline plant means any gasoline distribution facility that has a gasoline throughput less than or
equal to 75,700 liters per day. Gasoline throughput shall be the maximum calculated design throughput as
may be limited by compliance with an enforceable condition under Federal requirement or Federal, State

or local law, and discoverable by the Administrator and any other person.

(d) Fill means the introduction of VOL into a storage vessel but not necessarily to complete capacity.

(e) Gasoline service station means any site where gasoline is dispensed to motor vehicle fuel tanks from
stationary storage tanks. ‘
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(f) Maximum true vapor pressure means the equilibrium partial pressure exerted by the stored VOL at the
temperature equal to the highest calendar-month average of the VOL storage temperature for VOL’s
stored above or below the ambient temperature or at the local maximum monthly average temperature as
reported by the National Weather Service for VOL’s stored at the ambient temperature, as determined:

(1) In accordance with methods described in American Petroleum institute Bulletin 2517, Evaporation
Loss From External Floating Roof Tanks, (incorporated by reference—see § 60.17); or

(2) As obtained from standard reference texts; or
(3) As determined by ASTM Method D2879-83 (incorporated by reference-see § 60.17);
(4) Any other method approved by the Administrator.

(g) Reid vapor pressure means the absolute vapor pressure of volatile crude oil and volatile nonviscous
petroleum liquids except liquified petroleum gases, as determined by ASTM D323-82 (incorporated by
reference—see § 60.17).

(h) Petroleum means the crude oil re-moved from the earth and the oils derived from tar sands, shale, and
coal.

(i) Petroleum liquids means petroleum, condensate, and any finished or intermediate products
manufactured in a petroleum refinery.

(j) Storage vessel means each tank, reservoir, or container used for the storage of volatile organic liquids
but does not include:

(1) Frames, housing, auxiliary supports, or other components that are not directly involved in the
containment of liquids or vapors; or

(2) Subsurface caverns or porous rock reservoirs.

(k) Volatile organic liquid (VOL) means any organic liquid which can emit volatile organic compounds
into the atmosphere except those VOL’s that emit only those compounds which the:Administrator has
determined do not contribute appreciably to the formation of ozone. These compounds are identified in
EPA statements on ozone abatement policy for SIP revisions (42 FR 35314, 44 FR 32042, 45 FR 32424,
and 45 FR 48941).

(1) Waste means any liquid resulting from industrial, commercial, mining or agricultural operations, or
from community activities that is discarded or is being accumulated, stored, or physically, chemically, or

biologically treated prior to being discarded or recycled.

[52 FR 11429, Apr. 8, 1987, as amended at 54 FR 32973, Aug. 11, 1989]
§ 60.112b Standard for volatile organic compounds (VOC).

§ 60.113b Testing and procedures. |

§ 60.114b Alternative means of emission limitation.

§ 60.115b Reporting and recordkeeping requirements.

§ 60.116b Monitoring of operations.

(a) The owner or operator shall keep copies of all records required by this section, except for the record
required by paragraph (b) of this section, for at least 2 years. The record required by paragraph (b) of this
section will be kept for the life of the source.

(b) The owner or operator of each storage vessel as specified in § 60.110b(a) shall keep readily accessible
records showing the dimension of the storage vessel and an analysis showing the capacity of the storage
vessel. Each storage vessel with a design capacity less than 75 m 3 is subject to no provision of this
subpart other than those required by this paragraph. :
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(c) Except as provided in paragraphs (f) and (g) of this section, the owner or operator of each storage
vessel either with a design capacity greater than or equal to 151 m’ storing a liquid with a maximum true _
vapor pressure %reater than or equal to 3.5 kPa or with a design capacity greater than or equal to 75 m’ but
less than 151 m” storing a liquid with a maximum true vapor pressure greater than or equal to 15.0 kPa
shall maintain a record of the VOL stored, the period of storage, and the maximum true vapor pressure of
that VOL during the respective storage period.

(d) Except as provided in paragraph (g) of this section, the owner or operator of each storage vessel either
with a design capacity greater than or equal to 151 m’ storing a liquid with a maximum true vapor
pressure that is normally less than 5.2 kPa or with a design capacity greater than or equal to 75 m’ but less
than 151 m® storing a liquid with a maximum true vapor pressure that is normally less than 27.6 kPa shall
notify the Administrator within 30 days when the maximum true vapor pressure of the liquid exceeds the
respective maximum true vapor pressure values for each volume range.

(e) Available data on the storage temperature may be used to determine the maximum true vapor pressure
as determined below.
(1) For vessels operated above or below ambient temperatures, the maximum true vapor pressure is
calculated based upon the highest expected calendar-month average of the storage temperature. For

vessels operated at ambient temperatures, the maximum true vapor pressure is calculated based upon
the maximum local monthly average ambient temperature as reported by the National Weather

Service.
(2) For crude oil or refined petroleum products the vapor pressure may be obtained by the following:

(i) Available data on the Reid vapor pressure and the maximum expected storage temperature
based on the highest expected calendar-month average temperature of the stored product may be
used to determine the maximum true vapor pressure from nomographs contained in API Bulletin
2517 (incorporated by reference-see § 60.17), unless the Administrator specifically requests that
the liquid be sampled, the actual storage temperature determined, and the Reid vapor pressure
determined from the sample(s).

(ii) The true vapor pressure of each type of crude oil with a Reid vapor pressure less than 13.8
kPa or with physical properties that preclude determination by the recommended method is to be
determined from available data and recorded if the estimated maximum true vapor pressure is
greater than 3.5 kPa.

(3) For other liquids, the vapor pressure:
(i) May be obtained from standard reference texts, or
(i1) Determined by ASTM Method D2879-83 (incorporated by reference-see § 60.17); or
(ii1) Measured by an appropriate method approved by the Administrator; or
(iv) Calculated by an appropriate method approved by the Administrator.
§ 60.117b Delegation of authority.

(a) In delegating implementation and enforcement authority to a State under section 111(c) of the Act, the
authorities contained in paragraph (b) of this section shall be retained by the Administrator and not
transferred to a State.

(b) Authorities which will not be delegated to States: §§ 60.111b(f)(4), 60.114b, 60.116b(e)(3)(iii),
60.116b(e)(3)(iv), and 60.116b(f)(2)(iii).

[52 FR 11429, Apr. 8, 1987, as amended at 52 FR 22780, June 16, 1987]
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Florida Department of
Memorandum Environmental Protection

TO: Howard Rhodes \y -

THROUGH: Clair Fancy L

FROM: A.A.Linero (Z &9%-\, s

DATE: August 30, 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 final permit for the construction of a
LOX/Kerosene Rocket Engine Test Stand at the subject facility near in Palm Beach County.

They will conduct 12 tests per year lasting 240 seconds each. The project is a major source
of carbon monoxide (~ 1000 tons per year). CO emissions will be reduced by a high oxygen to
fuel ratio. The water quenching to reduce noise should also minimize NOx formation.

They will conduct testing in daylight hours and gather ambient data on CO durnng test firing
to verify modeled CO concentrations.

Based on extension requests submitted by Pratt & Whitney as well as the date we received
proof of Pubic Notice, I calculate Day 90 as September 15. 1 recommend your approval and
signature.

AAL/



| Department of
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-294)
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

“More Protection, Less Process”

Printed 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, Paim 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)(a)l., 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 #5505, 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),F.AC.

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 Public Notice of Intent to
Issue 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 a
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 only 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. If 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. 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 federal 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; (e) 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 shouid 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 unti] the Administrator
separately approves any variance or waiver in accordance with the procedures of the federal program.

O~

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

~ Executed in Tallahassee, Florida.

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 22Z¢ ZZZ to the person(s) listed:

John K. Sillan* Darrel Graziani, PBCHD
Benny Susi, P.E., Golder Associates Gregg Worley, EPA
Isidore Goldman, SED John Bunyak, NPS

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.

(Yo tet Q%-A » m/&

(Clerk) (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 shall 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 NEW.SPAPER



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 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. If 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 Section at 111
South Magnolia Drive, Suite 4, Tallahassee, FL. 32301 or call 850/488-0114 for additional information.
The Department’s Intent to Issue and related documents can also be viewed at
http://www8.myflorida.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 I
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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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

Standard Industrial Classification Codes (SIC)

Major Group Number 37 Transportation Equipment
Group Numbers 372 Aircraft 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 Umts
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 pollutants 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

¢ 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 Technblogies 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

¢ 40 CFR Part 60, Subpart Dc, 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, NOx, 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 (SO;) 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 pfoject includes the addition of the following emissions units at the site:

EMission Emiss1oN 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, 1988

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:

Pollutant CcO CO, H, VOC PM SOx NOx
Ib/sec 6944 | 1,366.0 | 17.1 20 1.6 <1 0.97
TPY 1,000.0 | 1,967.0 | 24.7 2.9 23 1.4 1.4

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 DEP File No. 0990021-004-AC (PSD-FL-294)
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TECHNICAL EVALUATION/PRELIMIN ARY 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 momtormg 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 (4OCFR6O 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.

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

United Technologies Corp.- Pratt & Whitney
LOX/Kerosene Rocket Engine Test Stand
' TE-7



TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

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 equlpment 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% H,O 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 approx1mately 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:

o 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 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. ‘

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.

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
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e Test Duration — Rocket engine test firings shall not exceed a total 240 seconds per 8-hour
period _

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

¢ Oxidant/Fuel Ratio — All rocket engine test firings shall be conducted at a mini /w)
oxidant/fuel ratio of 2.72 1b. Oy/lb. Fuel. &—> — O\)Q( ]v,# % ﬂ'e’

e 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).

¢ Quench Water - All rocket engine test firings shall be conducted with sufficient quench
water to minimize NOx formation.  (Quepthw: ,

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

o 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.

o 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.

o 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.
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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 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 any of the following:

1. apredicted 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

e 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)
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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 project were predicted to be
627 ug/m3, which is greater than the de minimus level of 575 ug/m3 ; 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
model 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 II increments
for CO.
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Maximum Project Air Quality Impact for Comparison
Wlth the PSD Class II 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/m?) (ug/m?) Impact (ug/m?) 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 & Whitney (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 Control 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 ..
Technical 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. em1551ons requ1re no
control equipment due to prohibitive cost and impracticability of controlhng such a Iarge exhaust
stream. Instead, the applicant proposed that the BACT requirements focus on combustlon control
by way of adjusting the oxygen to fuel ratio to maximize combus ion effic 1ency ‘thus reducing CO
emissions. :

BACT DETERMINATION PROCEDURE:

In accordance with Chapter 62-212, F.A.C., a BACT detérmination is based on the maximum
degree of reduction of each pollutant em1tted wh1ch the Department of Environmental Protection
(Department), on a case by case basis, taklng into account energy, environmental and economic
impacts, and other costs, determmes is:achievable through application of productlon processes and
available methods, systems,. and techniques. In addition, the regulations state that, in making the
BACT determination, the Department shall give consideration to:

. All sc1ent1ﬁc engineering, and technical mater1a1 and other information available to the
' Department

o The emission limiting standards or BACT determinations of any other state.
e 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. If it 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 workmg on this matter, d1str1buted Informatlon Collection Requests_tzo‘ the

researching the matter so Mr. Copeland’s assessment of the presen 51tuat10n 1s not ‘considered as

final. L
BACT DETERMINATIONS BY EPA AND STATES: S

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

e MS-0019, State of Mississippi, Dé ember 1990 BACT Determination for the National
Aeronautics and Space Admlms" on’s (NASA) Stennis Space Center. The BACT
determination required use’ ofa deﬂector ramp to aid in dispersion and prevent scouring of soil
and restrictions on mete ":ologlcal conditions to prevent possible acid rain formation. Specific
numerical limits were not tablished. The project was associated with the Advanced Solid
Rocket Motor (ASR e project was later discontinued when Congress suspended

stands emissions, perrmttmg 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), PM;o (6,060 Ib/test), SO, (2,520 lb/test) NOx
(2520 Ib/test) CO (558,600 lb/test) and VOC (50 Ib/test).

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

¢ 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, SO,, NOy, CO, and VOC. Semiannual report showing number of tests per month, tot
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 MDE
BACT determination is the only one that included a BACT determination and is thusa BACT
floor.

PROPOSED PROJECT AND EMISSIONS

facility and a hellcopter 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 sﬂencer an exhaust gas deflector,’ a'l':ned coolmg water retention pond, and an

indicated next

VOC PM SOx NOx
2 1.6 <1 1
3 23 1.4 1.4

Pollutant
Ib/sec

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,
HAPé;em'issions 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 sucha
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 b
construed to have any add-on controls. :

BACT DETERMINATION

e
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% COz, 8% H, and 41%
H,O vapor. Kerosene rocket engines fire a fuel rich mixture for heat control ﬂexrblllty, firing at
approximately 82% of theoretical O, required for complete combustlon Consequently, CO
emissions from engines of this type are very high compared to combustlon turbines that rarely
exceed 150-200 ppm CO even at medium loads.

Turbine exhaust oxidation technology applied: to a rocket engine test stand will result in far greater
costs. Estimates provided by the applicant mdrcate that aconventional 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 wrthstand the maximum thrust and high temperatures of the rocket
engine exhaust. The Department does not necessarlly accept these figures, but agrees that actual
figures can be many millions o; ‘dollars ‘

If a system could be deagned to capture the rocket engine exhaust gases and convert the CO to
CO, catalytrcally_ 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

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

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:

¢ 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 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 or the: Palm
Beach Public Health Department. :

e Test Stand - The test stand shall be constructed in accordance with the design spe01ﬁcat10ns
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. LA -

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

e Oxidant/Fuel Ratio — All rocket:en ne test ﬁrmgs shall be conducted at a minimum
oxidant/fuel ratio of 2.72 lb‘.___

e Fuel Usage — Rocket engme test ﬁrmgs'hshall 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

‘Conditions — Rocket engme 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).

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

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. Inthe 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.

e 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 techmcal
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
p0551b111t1es for direct O, injection including a heat-shielded, 1ntemally-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 ox1dat10n reacfion tates and
overall CO conversion for various configurations of the.i _]CCthIl 'appaiatus and various

injection locations and methods.

e Compliance Demonstrations — Compliance with thé"_-vi'sibl;"e"if‘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 Lew15 chemical equ111br1um computer program or its equlvalent

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

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: Approved By:

C. H. Fancy, P.E., Chief Howard L. Rhodes, Director
Bureau of Air Regulation Division of Air Resources Man igemen
Date: Date:

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

Published Daily and Sunday
West Palm Beach, Palm Beach County, Florida

FROOF OF PUBLICATION

STATE OF FLORIDA

COUNTY OF PALM BEACH

Before the undersigned authority personally appeared Tvler Dixon who on oath says that she
is Classified Advertising Manager, Inside Sales of The Palm Beach Post, u daily and Sunday
.newspaper published at West Palm Beach in Palim Beach Counly, Florida, that the apached
copy of adverising, being a Notice in Lhe matler of Air Const Permit _in the --- Court,
published in said newspaper in the issues of July 23, 2001,

Affiant further says that the said The Post i3 a newspaper published at West Palm Beach, in
soid Palm Beacl: County, Florida,and that the said newspaper has heretofore been continuously 25
published in said Palm Beach County, Florida, daily and Sunday and has been entered as
seeond class mail matter at the post olfice in West Palm Beach, in said Palm Beach County,
Florida, for a pericd of one ycar next preceding the first publication of the attached copy of
advertiscnent; and affiant forther says that she/ho has ncither paid nor promised any person,

firm or corporation any discount rebate, commission or refund for the purpose of securing this
advertisement for publication in the said nowspaper.

(A

\)

Sworn to and subscribed before this 26 day of July,
AD. 2001
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| Florida Department of
Memorandum Environmental Protection

TO: Clair Fancy

FROM:  A.A. Linero (ZA2—" 7/ 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 seém 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/



Permittee

United Technologies Corp.-Pratt & Whitney
P.0. Box 109600
Permit No.

0990021-004-AC
PSD-FL-294

West Palm Beach, FL 33410-3600
Project
LOX/Kerosene Rocket Engine Test Stand

Expires:
March 31, 2003

AUTHORIZED REPRESENTATIVE:

Mr. John K. Sillan, Manager Facilities Management

Project and Location .

This permit authorizes the permittee to construct a LOX/Kerosene Rocket
Engine Test Stand at its existing facility at 17900 Beeline Highway (SR 710)
in West Palm Beach, Palm Beach County. The test stand shall be limited to
firing no more than 318,000 gallons of fuel per year and required to
establish an ambient air guality monitoring program. The SIC codes for this
facility is are 3724 and 3764.

The UTM coordinates of the site are Zone 17; 567.3 km E; 2974.4 km N. The
Everglades National Park is approximately 120 km (74.9 miles) from the site.
Statement of Basis

This construction/PSD permit is issued under the provisions of Chapter 403 of
the Florida Statutes (F.S.), and the Florida Administrative Code (F.A.C.)
Chapters 62-4, 62-204, 62-210, 62-212, 62-296, and 62-297. The above named
permittee is authorized to construct the emissions units in accordance with
the conditions of this permit and as described in the application, approved
drawings, plans, and other documents on file with the Department of
Environmental Protection (Department).

Appendices

The attached appendices are a part of this permit:

Bppendix BD
BACT Determination

BAppendix GC
General Permit Conditions

Bppendix NSPS-Kb
40 CFR 60 Subpart Kb - Standards Of Performance For Volatile Organic Liquid
Storage Vessels



Howard L. Rhodes, Director
Division of Air Resources
Management

Facility Description

United Technologies Corp.- Pratt & Whitney (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) in West Palm Beach, 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 Control
Technology (BACT) in accordance with Rule 62-212.400, F.A.C.

Project Details fﬂw W-

The applicant proposes to onstruct and operate LOX7Kerosene Rocket Engine
Stand at its existing/ rocket test facility in West Palm Beach. The applicant
also operates a gas furbine testing facility #nd a helicopter development
facility at the exigting site. This project yill consist of liquid oxygen and
fuel storage tanks K 64,000 and 36,000 gallonPcapacities), an engine
containment can, a water-cooled silencer, an exhaust gas deflector, a lined
cooling water retention pond, and an elevated 1l-million gallon water supply
tank. :

The proposed facility will consist of the following emissions units.

Emissions Unit No.

Emissions unit Description

075 .
LOX4Kerosene Rocket Engine Test Stand

076 W Wﬁ"\z
NSPS Storage Tank - ,36,000 Gallon Capacity

A

Regulatory Classification

The facility is classified as a Major or Title V Source of air pollution
under the PSD and Title V programs because the facility is a major
sourcétased on potential emissions of carbon monoxide (CO), volatile organic
compouhds (VOC), nitrogen oxides (NOx), sulfur dioxide (S02},
trichloroethylene, and total combined hazardous air pollutants (HAPs)
exceeding 25 tons per year. This facility is not within an industry included
in the list of the 28 Major Facility Categories per Table 62-212.400-1,
F.A.C. The project permitted herein is subject to the requirements of the
federal Prevention of Significant Deterioration air quality rules for CO
emissions and New Source Performance Standards for fuel storage tanks as well
as state rules cited in the general and specific conditions.

Reviewing and Process 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

* Received First Request to Extend Time to File Petition
02-22-01
* Received Second Request to Extend Time to File Petition
05-17-01

\ -
* Intent Re-iss
ued > 4kﬂ7€6ﬁfﬂ;5ﬂé£~jfiﬂq__

Relevant Documents
The documents listed below constitute the basis for the permit and are on
file with the Department.

* Permit application
* Applicant's additional information noted above
* Department's Technical Evaluation and Preliminary Determination and

Intent to Issue

The following specific conditions apply to all emissions units at this
facility addressed by this permit.

Administrative

1. Regulating Agencies: All documents related to applications for permits
to construct, or modify an emissions unit should be submitted to the Bureau
of Air Regulation (BAR), Florida Department of Environmental Protection at
Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400,
phone number 850/488-0114. All documents related to reports, tests,
operation permit applications, minor modifications and notifications shall be
submitted to the Palm Beach County Health Department, post Office Box 29, 901
Evernia Street, West Palm Beach, Florida 33402-0029, Phone 562-355-3136.

2. General Conditions: The permittee is subject to and shall operate under
the attached General Permit Conditions G.l through G.15 listed in Appendix GC
of this permit. General Permit Conditions are binding and enforceable
pursuant to Chapter 403 of the Florida Statutes. [Rule 62-4.160, F.A.C.]

3. Terminology: The terms used in this permit have specific meanings as
defined in the corresponding chapters of the Florida Administrative Code.
4, Applicable Regulations, Forms and Application Procedures: Unless

otherwise indicated in this permit, the construction and operation of the
subject emissions unit shall be in accordance with the capacities and
specifications stated in the application. The facility is subject to all
applicable provisions of Chapter 403, F.S. and Florida Administrative Code
Chapters 62-4, 62-110, 62-204,

62-212, 62-213, 62-296, 62-297 and the Code of Federal Regulations Title 40,
Part 60, adopted by reference in the Florida Administrative Code (F.A.C.)
regulations. The permittee shall use the applicable forms listed in Rule
62-210.900, F.A.C. and follow the application procedures in Chapter 62-4,
F.A.C. Issuance of this permit does not relieve the facility owner or
operator from compliance with any applicable federal, state, or local
permitting or regulations.

[Rules 62-204.800, 62-210.300 and 62-210.900, F.A.C.]

5. New or Additional Conditions: Pursuant to Rule 62-4.080, F.A.C., for
good cause shown and after notice and an administrative hearing, if
requested, the Department may require the permittee to conform to new or
additional conditions. The Department shall allow the permittee a reasonable
time to conform to the new or additional conditions, and on application of

the permittee, the Department may grant additional time. [Rule 62-4.080,
F.A.C.]
6. Expiration: This air construction permit shall expire on March 31,

2003. The permittee, for good cause, may request that this construction/PSD



permit be extended. Such a reguest shall be submitted to the Department's
Bureau of Air Regulation prior to 60 days before the expiration of the
permit. [Rules 62-210.300(1), 62-4.070(4), 62-4.080, and 62-4.210, F.A.C]
PSD Expiration: Approval to construct shall become invalid if construction
is not commenced within 18 months after receipt of such approval, or if
construction is discontinued for a period of 18 months or more, or if
construction is not completed within a reasonable time. The Department may
extend the 18-month period upon a satisfactory showing that an extension 1is
justified.

[Rules 62-4.070(4), 62-4.210(2) & (3), and 62-210.300(1) (a), F.A.C.]

BACT Determination: 1In conjunction with extension of the 18 month period to
commence or continue construction, or extension of the permit expiration
date, the permittee may be required to demonstrate the adequacy of any
previous determination of Best Available Control Technology (BACT) for the
source as applied to any new or modified emission units.

{Rules 62-4.070(4), 62-4.210(2) & (3), 62-210.300(1) (a), and
62-212.400(6) (b), F.A.C.]

7. Modifications: ©No emissions unit or facility subject to this permit
shall be constructed or modified without obtaining an air construction permit
from the Department. Such permit must be obtained prior to the beginning of
construction or modification.

[Rules 62-210.300(1) and 62-212.300(1) (a), F.A.C.]

8. Title V Operation Permit Required: This permit authorizes construction
and/or installation of the permitted emissions unit and initial operation to
determine compliance with Department rules. A revision to the facility's
Title V operation permit is required for regular operation of the permitted
emissions unit. The owner or operator shall apply for and receive a Title V
operation permit or permit modification prior to expiration of this permit.
To apply for a Title V operation permit, the applicant shall submit the
appropriate application form, compliance test results, and such additicnal
information as the Department may by law require. The application shall be
submitted to the Department's appropriate District office.

{Rules 62-4.030, 62-4.050, 62-4.220, and Chapter 62-213, F.A.C.]

General Emissions Limiting Standards

9. General Visible Emissions Standard: Except for emissions units that are
subject to a particulate matter or opacity limit set forth or established by
rule and reflected by conditions in this permit, no person shall cause, let,
permit, suffer, or allow to be discharged into the atmosphere the emissions
of air pollutants from any activity, the density if which is equal to or
greater than that designated as Number 1 on the Ringelmann Chart (20%
opacity). The test method for visible emissions shall be EPA Method 9,
incorporated and adopted by reference in Chapter 62-297, F.A.C. Test
preocedures shall meet all applicable requirements of Chapter 62-297, F.A.C.
[Rule 62-296.320(4) (b)1, F.A.C.]

10. Unconfined Emissions of Particulate Matter: [Rules 62-296.320(4) (c) and
62-212.400, F.A.C.]

(1) No person shall cause, let, permit, suffer or allow the emissions of
unconfined particulate matter from any activity, including vehicular
movement; transportation of materials; construction, alteration, demolition
or wrecking; or industrially related activities such as loading, unlcading,
storing or handling; without taking reasonable precautions to prevent such
emissions.

(1i) Any permit issued to a facility with emissions of unconfined
particulate matter shall specify the reasonable precautions to be taken by
that facility to control the emissions of unconfined particulate matter.



(iii) Reasonable precautions include the following:

* Paving and maintenance of roads, parking areas and yards.
Application of water or chemicals to control emissions from such

activities as demolition of buildings, grading roads, construction, and land

clearing.

* Application of asphalt, water, oil, chemicals or other dust

suppressants to unpaved roads, yards, open stock piles and similar

activities.

* Removal of particulate matter from roads and other paved areas

under the control of the owner or operator of the facility to prevent

re-entrainment, and from buildings or work areas to prevent particulate from

becoming airborne.

* Landscaping or planting of vegetation.

* Use of hoods, fans, filters, and similar equipment to contain,
capture and/or vent particulate matter.

* Confining abrasive blasting where possible.

* Enclosure or covering of conveyor systems.

(iv) In determining what constitutes reasonable precautions for a particular
source, the Department shall consider the cost of the control technique or
work practice, the environmental impacts of the technique or practice, and
the degree of reduction of emissions expected from a particular technique or

practice.

11, General Pollutant Emission Limiting Standards: [Rule

62-296.320(1) (a)&(2), F.A.C.]

(1) No person shall store, pump, handle, process, load, unload or use in

any process or installation, volatile organic compounds or organicC solvents
without applying known and existing vapor emission control devices or systems
deemed necessary and ordered by the Department.

(ii) No person shall cause, suffer, allow or permit the discharge of air
pollutants which cause or contribute to an objectionable odor. (Not federally
enforceable)

[Note: An objectionable odor is defined in Rule 62-210.200(203), F.A.C., as
any odor present in the outdoor atmosphere which by itself or in combination
with other odors, is or may be harmful or injurious to human health or
welfare, which unreasonably interferes with the comfortable use and enjoyment
of life or property, or which creates a nuisance.]

Operational Requirements

12. Plant Operation - Problems: If temporarily unable to comply with any of
the conditions of the permit due to breakdown of equipment or destruction by
hazard of fire, wind or by other cause, the permittee shall immediately
notify the Department's appropriate district office and the appropriate local
program office. The notification shall include pertinent information as to
the cause of the problem, and what steps are being taken to correct the
problem and to prevent its recurrence, and where applicable, the owner's
intent toward reconstruction of destroyed facilities. Such notification does
not release the permittee from any liability for failure to comply with
Department rules.

[Rule 62-4.130, F.A.C.]

13. Circumvention: No person shall circumvent any air pollution control
device or allow the emission of air pollutants without the applicable air
pollution control device operating properly.

[Rule 62-210.650, F.A.C.]

14. Excess. Emissions: For purposes of this permit, all limits established
pursuant to the State Implementation Plan, including those limits established
as BACT, include emissions during periods of startup and shutdown, and are



not subject to the provisions of Rule 62-210.700(1), F.A.C.

Excess emissions which are caused entirely or in part by poor maintenance,
poor operation, or ‘any other equipment or process failure which may
reasonably be prevented during start-up, shutdown or malfunction shall be
prohibited pursuant to Rule 62-210.700(4), F.A.C.

[Rules 62-4.070(3) and 62-210.700(5), F.A.C.]

Compliance Monitoring and Testing Requirements

15. Determination of Process Variables: [Rule 62-297.310(5), F.A.C.]
(1) Required Equipment. The owner or operator of an emissions
unit for which compliance tests are required shall install, operate, and
maintain equipment or instruments necessary to determine process variables,
such as process weight input or heat input, when such data are needed in
conjunction with emissions data to determine the compliance of the emissions
unit with applicable emission limiting standards.

(ii) Accuracy of Equipment. Equipment or instruments used to
directly or indirectly determine process variables, including devices such as
belt scales, weight hoppers, flow meters, and tank scales, shall be
calibrated and adjusted to indicate the true value of the parameter being
measured with sufficient accuracy to allow the applicable process variable to
be determined within 10% of its true value.

l16. Special Compliance Tests: When the Department, after investigation, has
good reason (such as complaints, increased visible emissions or questionable
maintenance of control equipment) to believe that any applicable emission
standard contained in a Department rule or in a permit issued pursuant to
those rules is being violated, it shall require the owner or operator of the
facility to conduct compliance tests which identify the nature and quantity
of pollutant emissions from the emissions units and to provide a report on
the results of said tests to .the Department.

[Rule 62-297.310(7) (b), F.A.C.]

Reporting and Record Keeping Requirements

23. Duration of Record Keeping: Upon request, the permittee shall furnish
all records and plans required under Department rules. During enforcement
actions, the retention period for all records will be extended automatically
unless otherwise stipulated by the Department. The permittee shall hold at
the facility or other location designated by this permit records of all
monitoring information (including all calibration and maintenance records and
all original strip chart recordings for continuous monitoring
instrumentation) required by the permit, copies of all reports required by
this permit, and records of all data used to complete the application for
this permit. These materials shall be retained at least five years from the
date of the sample, measurement, report, or application unless otherwise
specified by Department rule.

[Rules 62-4.160(14) (a)&(b) and 62-213.440(1) (b)2.b., F.A.C.]

24. Test Reports: The owner or operator of an emissions unit for which a
compliance test is required shall file a report with the Department on the
results of each such test. The required test report shall be filed with the
Department as soon as practical but no later than 45 days after the last
sampling run of each test is completed. The test report shall provide
sufficient detail on the emissions unit tested and the test procedures used
to allow the Department to determine if the test was properly conducted and
the test results properly computed. As a minimum, the test report, other
than for an EPA Method 9 test, shall provide the applicable information
listed in Rule 62-297.310(8)(c), F.A.C.

[Rule 62-257.310(8), F.A.C.]

25. Excess Emissions Report: If excess emissions occur, the owner or



operator shall notify the appropriate Department District Office and the
appropriate local program within one working day of: the nature, extent, and
duration of the excess emissions; the cause of the excess emissions; and the
actions taken to correct the problem. In addition, the Department may
request a written summary report of the incident. Persuart—to—theNESHAR—

~EegHEremeTIl S, EXCESS emtssTONT SNall 1SS0 be—reperted—in—accordance With_ggﬂ
~PRT03, suppart &. - [Rule 62-4.130, F.A.C.]
26. Excess Emissions Report - Malfunctions: In case of excess emissions
resulting from malfunctions, each owner or operator shall notify the
appropriate Department District Office and the appropriate local program in
accordance with Rule 62-4.130, F.A.C. A full written report on the
malfunctions shall be submitted in a quarterly report if requested by the
Department. [Rule 62-210.700(6), F.A.C.]
27. Annual Operating Report for Air Pollutant Emitting Facility: The Annual
Operating Report for Air Pollutant Emitting Facility shall be completed each
year and shall be submitted to the appropriate Department District Office and
the appropriate local program by March 1 of the following year.
[Rule 62-210.370(3), F.A.C.]

Subsection A: The following specific conditions apply to the following
emissions units: '

Emissions
Unit No.

Emissions unit Description

075
LOX/Kerosene Rocket Engine Test Stand -

Emissions Unit(s) Details

LOX/Kerosene Rocket Engine Test Stand, designated Emissions Unit 075,
consisting of an engine containment can, a water-cooled silencer, and an
exhaust gas deflector. Emissions are controlled through the use of a minimum
oxidant to fuel ratio and the water-cooled silencer.

{Permitting note(s): The emissions unit has been reviewed under the PSD
Program for carbon monoxide (CO). As a new major source of CO, the emissions
unit is subject to the Best Available Control Technology (BACT) requirements
of Rule 62-212.400(5)(c), F.A.C. Potential emissions of particulate matter
(PM and PM10), sulfur dioxide (S02), oxides of nitrogen (NOx), and volatile
organic compounds have been estimated at 2.3, 1.4, 1.4, and 2.9 tons per
year, respectively. The emissions unit is not subject to any New Source
Performance Standards (40 CFR Part 60) or National Emission Standards for
Hazardous Air Pollutants (40 CFR Part 61). The emissions unit has been
identified as a Source Category for future regulatory action under the
National Emission Standards for Hazardous Air Pollutants for Source
Categories (40 CFR Part 63). A case-by-case determination of the Maximum
Achievable Control Technology (MACT) under 40 CFR Part 63, Subpart B was not
required.}



Construction Requirements

A1, Test Stand: The test stand shall be constructed in accordance with

the design specifications provided within the application and the following

minimum and maximum specifications: aﬂ;nM M :
Exhaust Gas Deflector: &unimamlﬁg;agi of 70 feet, T distance from -

Water Cooled Silencer of 100 feet. The surface between the waggr—coolez 4 /V”“ﬁéh”«7

silencer and the exhaust gas deflector shall be paved;‘D I\J’IG-WM ot fﬂ -
[BACT and Rules 62-4.070(3) and 62-296.320(4) (c), F.A.C.] ML’;/

A.2. Oxygen Injection Study: Within one year of initial issuance of JL&Jﬂu/V“‘

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 02 injection for reducing CO emissions in the
exhausts of rocket engines tested at the permittee’'s facility. The study
shall evaluate possibilities for direct 02 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.

[Rule 62-4.070(3) and BACT]

Operating Restrictions
A.3. Permitted Capacity: The permittee shall not allow, cause, suffer

or permit the operation of the unit in excess of the following capacities
without prior authorization from the Permitting Authority:

(1) . Test Duration: Rocket engine test firing duration
shall not exceed a total of 240 seconds per 8-hour period.
(ii). Test Firings: Rocket engine test firings shall not exceed
2,880 seconds per year (l2-month rolling total).

. (1ii). Oxidant/Fuel Ratio: All rocket engine test firings
shall be conducted at a minimum oxidant/fpey ratio of 2.72 pounds of oxygen
per pound of fuel W‘*ﬂ(.&ﬂ\ W)

(iv). 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 totgll-sm——

(v). Quench Water: BAll rocket test firings shall o‘f&SSi‘u
conducted with sufficient water flow to minimize NOX formation. 5?5"1 .
[BACT, Rules 62-4.160(2), 62-210.200(228),_and 62-210 : :

-

F.A.C.]
{Permitting note: Prior authorization includes the issuance of construction,
reconstruction, or modification permits or a determination by the Permitting
Authority that the action is not subject to 62-210.300(1), F.A.C.}
A.4. Methods of Operation: The permittee shall not allow, cause, suffer
or permit any change in the method(s) of operation resulting in increased
short-term or long-term potential emissions, without prior authorization from
the Permitting Authority. The authorized methods of operation include the
following:

(i) Fuels: The permittee is authorized to use kerosene
as the rocket engine fuel.

(ii). Oxidants: The permittee is authorized to use liquid
oxygen (LOX) as the rocket engine fuel oxidizer.

[BACT, Rules 62-4.160(2), 62-210.200(228) and 62-210.300, F.A.C.]



_\oe/

‘accordance with a Test Plan to be submitted to the Palm Beach County Health

A? Hours of Operation: The permittee is authorized to operate the 6)/& i

unit continuously within the limits of the permitted capacities of Condition

3 and the test conditions of Condition 5 of this permit.
é [BACT, Rules 62-4.160(2), 62-210.200(228) and 62-210.300, F.A.C.]

A, w 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

Department (PBCHD) for approval prior to the initial test. The Palm Beach
County Health Department (PBCHD) may approve non-daylight hour testing on a
case-by-case basis.

[BACT, Rules 62-4.070(3), F.A.C]
Emission Limitations and Standards
AT Visible Emissions: The permittee shall not allow visible emissio

[BACT, Rule 62=236-326(4) (b), F.A.C.]

PRI W&””Pﬁu’:&

A.8. Carbon Monoxide 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 period, and 1,000 tons per year {(l12-month rolling total)
as determined using the NASA-Lewis chemical equilibrium computer program or
equivalent method approved by the Department or the Palm Beach County Health
Department.

[BACT, Rules 62-4.160(2), 62-210.200(228), and 62-210.300,
F.A.C.] .
A.9. BACT Determination: The permittee shall comply with the
requirements of Appendix BD of this permit.

[BACT and Rule 62-212.400(5) (c), F.A.C.]

Test Methods and Procedures
A.10. Visible Emissions: All visible emissions tests performed pursuant up/
to the requirements of this permit shall comply with the following
provisions:

(1) . Test Method: The test method for visible emissions
shall be DEP Method 9, incorporated in Rule 62-297.401(9) (c), F.A.C. The
required minimum period of observation for a compliance test shall for
operations that are normally completed within less than the minimum
observation period and do not recur within that time, the period of
observation shall be equal to the duration of the operation completion time.
The opacity test observation period shall include the period during which the
highest opacity emissions can reasonably be expected to occur.

[BACT, Rule 62-297.310(4)(a)2.a, F.A.C.]

(iiy. Test Procedures: Test procedures shall meet all

applicable requirements of Chapter 62-297, F.A.C.
[Rule 62-296.410(3) (c), F.A.C.]

A.11. Carbon Monoxide Emissions: 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 u on WX tten request and
PBCHD approval @ al f’ Jq,
Compliance Demonstraticfis and Periodic Mon ing
A.12. Initial Compliance Demonstrations: The permittee shall conduct-
visible emissions compliance test during the ipifial rocket engine test
firing and each subsequent test firing when a xidant/fuel ratio is used
Initial compliance with the CO emission limitations shall be demonstrated
through compliance with Conditions 8 and 11 offthis permit.

i




[BACT and Rule 62-297.310(7)

(a)l., F.A.C.]

A.13. Loemttrmrows. Compliance Demonstrations: The permittee shall
demonstrate continuous compliance with the CO emissions limitation by use of
the ambient air quality monitoring program required by Condition 11 of this

permit.
[BACT and Rule 62-4.070(3),

A.l4. Anm Complia

formal compliance test conducte
months prior to renewal of t
[BACT and Rule 62-297. 310( ).

Demonstrati
isible emissions no earlier than 12

F.AC] / &p\/\‘%

The permittee shall have a

rating Permit.
E. -1

A.15. Flow Monitors: The permittee shall install maintain, operate and

each rocket engine test firing. All instrumentation shall be properly,

calibrate flow monitors to measure the oxidant and fuel flow rates during (}2{_5

maintained and functional at all times,

except during instrument breakdown,

calibration or repair to ensure compliance with Conditions 3, 4, 5, and 8 of

this permit. )
[Rule 62-4.070(3), F.A.C.]

A.l6. Recordkeeping: The permittee shall maintain the following
records:
(i). Test Identification Number;
(ii). Test Date and Time (Start and Finish);
(iii). Test Duration (Planned and Actual);
(iv). Oxidant and Fuel Types;
(v). Oxidant/Fuel Ratio (Planned and Actual);
. (vi). Fuel Usage (gallons per minute);
Vit (viii). Test Condition Summary;
CO Ambient Concentrations;
E “ H\méné;)’m‘s . and
Qymmhu\/ ; Exce o .
(Xl) Daily and Monthly Totals of Test Duration, Test

Firings, and Fuel Usage.

[Rule 62-4.070(3), F.A.C.]
A.17, Reporting: The permitt
reports:

(i) . Test Notifications:

ee shall submit the following

Notification to the PBCHD at least

24 hours prior to a rocket engine test firing. The notification shall

include the date and time of the test fi

ring, the expected duration of the

[BACT and Rule 62-4.070(3), F.A.C.]

test firing, the planned oxidant/fuel ratio, and the planned fuel usage rate. Q

duration > 240 seconds, O/F ratio less t

(ll)‘YCﬁf Bpset Reports: In the event an upset '1 e. test F | .

flame out, etc.) occurs during a test,
the PBCHD within 24 hours of the test.
the permittee shall submit an analysis s

/4¢a&;z;p associated ambient air quality impactsf i
[Rule 62-4.130,

A.18. Excess Emissions: Excess emiss

h m T %usage > Iﬁ fﬁO
shall be provided to
Within thirty (B0) days of an upset,

ions shall be allowed provided the - I\/\/\

permittee demonstrates that the emissions did not result in a predicted éﬂa}ﬁﬁ*‘
ambient impact greater than the National Ambient Air Quality Sténdargsvf
(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 grea

ter collectively. -—‘B

[BACT an 3 .
1.T

1lon and operation of Emissions Unit 075 shall be in accordance

with the capacities and specifications s

-

[NV W

tated in the application. Firing of

N



engines shall not exceed 12 tests per year of 240 seconds duration f;:i;;;:——_//?

test. [Rules 62-210.200, Definitions-Potential to Emit (PTE) and
62-213.440(1) (b)1.b., F.A.C.]

4.1.0perations monitoring records for Emissions Unit 076 shall be maintained
as required by 40 C.F.R 60.116b(a) and (b). [Rule 62-4.070(3) and 40 C.F.R.

discharge of air pollutants which cause or contribute to an objectionable
odor. [Rule 62-296.320, F.A.C.]

7. The permittee shall submit an Annual Operating Report to the ()
Department's Southeast District Office and the Palm Beach County Health

Department by March 1 of the following year for the previous year's

operation. [Rule 62-210.370, F.A.C.]

8. The facility shall adhere to the BACT Determination(gfa is atfffiif_iif*’//
part of this permit following this page. l};(

60.116b]
6. The permittee shall not cause, suffer, allow, or permit the )
x v
[V V)

Subsection B: The following specific conditions apply to the following
emissions units:

Emissions
Unit No.

Emissions unit Description

076
NSPS Storage Tank - 36,000 Gallon Capacity

Emissions Units Details

Emissions Unit 076 is a stationary storage tank having an approximate

capacity of 36,000 gallons. The tank is subject to specific recordkeeping

requirements of 40 CFR 60 Subpart Kb. The tank will store and handle

kerosene, a volatile organic liquid (VOL), for the LOX/Kerosene Rocket Engine

Test Stand (E.U. ID No. 075).

{Permitting notes: The unit is classified as new facilities under the New

Source Performance Standards (40 CFR 60 Subpart Kb) and subject to the

recordkeeping requirement of 40 CFR 60 Subpart Kb.}

The following specific conditions apply to the emissions unit(s) listed

above:

Operating Restrictions

B.1. Permitted Capacity. The permittee shall not allow, cause, ?SQ&/

suffer, or permit the operation of Emissions Unit 076 in excess of 318,000

gallons per year without prior authorization from the Permitting Authority:
[Rules 62-4.160(2), 62-210.200(228), 62-210.300, F.A.C.]

B.2. Methods of Operation: The permittee shall not allow, cause, suffer or

permit any change in the method of operation of Emissions Unit 076 without

prior authorization from the Permitting Authority. The authorized methods of

operation include the following:

(i) . VOL Type(s): The permittee is authorized to store and
handle kerosene.
(ii). VOL Vapor Pressure: The permittee shall not store or

handle any fuels within the units with a maximum true vapor pressure greater
than 15.0 kPa (2.176 psi).

[Rules 62-4.160(2), 62-210.200(228), 62-210.300, F.A.C., 40 CFR
60.110b(c)]



B.3. Hours of Operation: The permittee is authorized to operate the units
continuously.

[Rule 62-4.070(3), F.A.C.]
Compliance Demonstrations and Periodic Monitoring

B.4. Compliance Demonstrations: The permittee shall demonstrate
compliance with the operating restriction of Condition B.l. based on record
keeping as required by Condition B.5. of this permit.

[Rule 62-297.310(7), F.A.C.]
B.5. Records: The permittee shall implement the following periodic
monitoring requirements to ensure compliance with the Specific Conditions B.1
and B.2. of this permit:

(1) . Monthly Throughput: The permittee shall monitor and
record the monthly throughput of volatile organic liquids through each tank.
(ii) . Volatile Organic Liquid Types: The permittee shall

monitor and record the type (Name and True Vapor Pressure at 80°F) of
volatile organic liquids stored and handled in each tank.
[Rule 62-213.440(1) (b), F.A.C.]

New Source Performance Standards (NSPS)

{Permitting note: The unit is subject to the recordkeeping reguirements of 40
CFR 60 Subpart Kb provided the permittee complies with the requirements of 40
CFR 60.110b, Applicability.}

‘B.6. 40 CFR 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:
The permittee shall comply with the applicable requirements of 40 CFR 60
Subpart Kb contained in Appendix NSPS-Kb. Specifically:

(1) 40 CFR 60.110b, Applicability,
(11) 40 CFR 60.111b, Definitions,
(1iii) 40 CFR 60.116b, Monitoring of Operations

[40 CFR 60.40b(a), Rule 62-204.800(7) (b), F.A.C.]



Florida Department of

Memorandum - Environmental Protection
TO: Clair Fancy

FROM:

DATE:

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/

abe



Space Propulsion Z Pratt & Whitney

A United Technologies Campany

P O. Box 109

West Palm Beac

h, FL 33410-3600

CERTIFIED MAIL
Fax Submittal 850-487-4938

May 14, 2001
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Ms. Kathy Carter

Agency Clerk

Office of General Counsel
Florida Department of Environmental Protection BUREAU OF AIR REGULATION
3900 Commonwealth Boulevard, MS 35 TR A
Tallahassee, FL 32399-3000

MAY 17 2001

LUd i

REQUEST FOR TIME EXTENSION TO FILE PETITION FOR HEARING
Pratt & Whitney-Lox-Kerosene Rocket Engine

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

OGC Case No. 01-0287

R

o

Dear Ms. Carter;

The draft permit for the above-referenced facility in West Palm Beach was issued on January 29, 2001, and received
on February 2, 2001, by Pratt & Whitney (P&W). Upon review of the specific permit conditions regarding the
rocket test stand, P&W determined that these permit conditions required further discussion with Florida Department
of Environmental Protection (FDEP) staff prior to the issuance of the final permit.

Pursuant to Rule 28-106.111, F.A.C., P&W requested an extension to file a petition for hearing under Sections
120.569 and 120.57, F.S. FDEP granted an extension as OGC Case No. 01-0287. This extension is scheduled to
expire on May 17, 2001.

Pratt & Whitney has been working with FDEP and Palm Beach County Health Department to finalize the permit
conditions on an informal basis. However, due to the proximity of the deadline and the amount of remaining work
required to resolve the permit issues, additional time is required. P&W requests additional time to file a petition for
hearing.

We believe this request for extension will allow P&W and FDEP to complete our work on this permit and resolve
these issues without the necessity for a formal hearing.

Therefore, P&W requests a 90-day extension pursuant to Rule 28-106.111, F.A.C., to file a petition for hearing
under Sections 120.569 and 120.57, F.S. We have attached the certificate required under Rule 28-106.111, FA.C.
See Attachment #1.

Please contact Mr. Dean Gee at 561-796-2108 or Mr. David Alberghini at 561-796-2448 if you have any questions.

Sincerely,

onn K. Sillan
Deputy Manager
EH&S and Facilities

Altachment

O:\ehs\windocs\environ\dja\FDEP_RD180_xtnd2_5-01.doc

Cc:  A.A. Linero, FDEP B.4.2.2.3 LOX/Kerosene Rocket Test Stand
Benny Susi, P.E., Golder Associates



ATTACHMENT #1

CERTIFICATE

I, John K. Sillan, hereby certify that this extension request was discussed with Mr. Alavaro A.
Linero, Administrator; New Source Review Section of the Florida Department of Environmental
Protection and that he has no objection to granting an extension.

By % (ﬂ)M 5/’?/0/

JoH/ K. Sillan Date
Deputy Manager
EH&S and Facilities




Proposed Changes to Draft Permit Conditions
Applicable to LOx/Kerosene Rocket Engine Test Stand
5/3/01 11:16 AM05/04/01-4-30-PM — Last Version Saved by Dean

Draft Permit Conditions |

Impact / Effects Discussion

Pratt’s Proposed Mods

Construction Requirements

A.1. Test Stand

Water cooled silencer —
max diam = 20 feet, max
length = 80 feet

Dimensions were very preliminary,
not based on detailed engineering
design

Delete these dimensional
restrictions from permit,
not relevant to emissions
rates

A.2. Oxygen Injection
Study -

Complete and submit to
DEP an engineering and
cost study evaluating
direct O; injection
methods and CO
emissions reductions

Maijor effort to perform this type of
research study,

Estimated effort = 1.5 person-years
and > $300,000;

EPA is proposing no controls for
MACT

Delete this from permit, on
basis of no emissions
control per proposed
MACT and potential safety
issues -

Operating Restrictions

As long as parameters

A.3. Permitted capacity | All of these conditions were based
Test duration strictly on permit application provide sufficient
Test firings submitted operating margin, leave in
Oxidant/Fuel Ratio | Sufficient margin for operations permit
Fuel usage flexibility? Exception — Quench water
Quench water “Quench” water is used for sound rates, delete from permit -
absorption only, no effecton there is no effect on
emissions. Water used by Russians | emissions per calcs, noise
to hide thermal signatures from spy |suppression only
satellites
A.4. Methods of Designed to use liquid oxygen and |No changes
Operation kerosene only

Fuels = kerosene
Oxidants = liquid oxygen

A.5. Test Conditions
Restricted to Daylight
hours and

Ambient atmospheric
conditions that provide
good dispersion
Nighttime testing allowed
on case by case approval
basis

NAAQS not exceeded per modeling
including all ambient conditions, no
reason for restrictions

Will cause test delays if enforced

Modeling results indicate
no exceedance is
predicted for full range of
ambient conditions, no
basis for this permit
condition exists —
therefore delete from
permit

A.6. Hours of
Operation

As limited by A.3 and A.5
conditions described
above

Refer to A.3 and A.5 issues

Referto A.3 and A.5
issues

Page 1 of 44
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Proposed Changes to Draft Permit Conditions

Applicable to LOx/Kerosene Rocket Engine Test Stand
5/3/01 11:16 AMO5/04/01-4:30-PM — Last Version Saved by Dean

Draft Permit Conditions |

Impact / Effects Discussion

Pratt’s Proposed Mods

Emissions Limitations and Standards

A.7. Visible emissions |Photographs of Russian tests show |None proposed
Limited to 40% no smoke
opacity
Exceedance due to uncombined
water (steam) only is not a violation
This test is not really intended-for
operations of short durations
A.8. Carbon Monoxide |Verified results of NASA-Lewis No changes

Emissions

CO emissions limited on
minute (41.5 tons), 8
hour (83 tons), and
annual (1000 tons) basis
as determined by NASA-
Lewis chemical
equilibrium computer
program or equivalent
approved method

chemical equilibrium computer
program

A.9. BACT
Determination

Comply with BACT
determination portion of
perrnit (Appendix BD)

Eliminate oxygen injection to control
CO emissions study.

Based on EPA MACT, no
emissions control is being proposed

Pratt & Whitney has
fulfilled BACT
determination as
regulatory requirement.
BACT was determined to
be combustion design
(oxidant/fuel ratio) which is
integral to the process
design, therefore no
additional (add on)
controls required.

Delete oxygen injection
study

Test Methods and Procedures

A.10. Visible Emissions

Monitor per DEP
Method 9 for duration of
the rocket firing test

Method 9 — requires certified
“smoke reader” to conduct visible
emissions test

Can only be performed with
adequate natural light

No changes if reg basis is
confirmed. Resolve
conflict if nighttime testing
is performed.

O:\Bar\New Source Review\L|NERO\Pratt294\Comment
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Proposed Changes to Draft Permit Conditions

Applicable to LOx/Kerosene Rocket Engine Test Stand
5/3/01 11:16 AM05/81/01-4:30-PM — Last Version Saved by Dean

Draft Permit Conditions

Impact / Effects Discussion

Pratt’s Proposed Mods

A.11. Carbon Monoxide
Emissions Monitoring
Establish CO ambient air
quality monitoring
program for measuring
CO before, during and
after rocket test firings
consistent with quoted
EPA guidelines

Ambient air quality monitoring is
costly and results are highly
dependent on weather conditions.
Usefulness of results would be very
limited.

Delete this requirement
based on marginal
usefulness with respect to
costs and very small
chance that NAAQS would
be exceeded.

Compliance Demonstrations and Periodic Monitoring

A.12. Initial Compliance
Demonstrations

Visible emissions —
monitor opacity during
initial firing and for each
new oxidant/fuel ratio per
Conditions A.8 and A.11
described above

40% opacity limit for visible
emissions.

No changes

A.13. Continuous
Compliance
Demonstrations

Use ambient air quality
monitoring program (per
Condition A.11) to
demonstrate CO

Ambient air quality monitoring will
not provide accurate compliance
info without excessive costs

Delete this requirement

compliance ' :
A.14. Annual This visible emissions test Delete this requirement if
Compliance requirement is redundant if Permit | A.12 is included in permit.

Demonstration

Formal compliance test
for visible emissions once
per Federal fiscal year
(Oct 1 to Sept 30)

Condition A.12 is met.
No regulatory basis found.

No reg basis.

A.15. Flow Monitors
Install and maintain flow
monitors for recording
oxidant, fuel, and quench
water rates during tests

Fuel and oxidant rates will affect
emissions rates. Fuel and oxidant
rates will be monitored for rocket
performance test purposes.
Compare maintenance,
recordkeeping, and monitoring
requirement details of permit vs.
rocket tests needs. No regulatory
basis for quench water rate
measurements exists.

Delete flow monitoring
requirements for quench
water, no emissions
impact.

Page 3 of 44
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Proposed Changes to Draft Permit Conditions

Applicable to LOx/Kerosene Rocket Engine Test Stand
5/3/01 11:16 AMO5/01/04 430 PM — Last Version Saved by Dean

Draft Permit Conditions

Impact / Effects Discussion

Pratt’s Proposed Mods

A.16. Recordkeeping
Maintain records for
rates, durations, times,
test condition summary,
ambient CO, etc. as
described

Recordkeeping elements directly
related to emissions except for
ambient CO monitoring.

Delete all ambient air
monitoring requirements.

A.17. Reporting

Test Notifications —
provide 24 hour prior
notice to PBCHD for
each rocket test,
including test details
Mishap Reports — submit
written notice within 24
hours and written
analysis with 30 days
(including excess
emissions and ambient
air quality impacts, if any)

Will require clear understanding,
responsibility guidelines, and close
communications between Rocket
Test Support staff and EHS to
ensure timely and adequate
reporting details are provided to
agency.

No reg basis for Mishap Reports
found, stated citation did was not
consistent with permit condition

Obtain clear details of
reporting requirements
including methods (fax,
phone, email?) for test
notifications.

Delete requirements
regarding ambient air
quality impacts — this can
only be done via
monitoring or modeling, in
either case —results are
not definitive, i.e., not
necessarily representative
of actual impacts

Report mishaps as an
“excursion from intended
test conditions” with no
reference to emissions.

A.18. Excess Emissions
Excess emissions are
allowed provided that
Pratt demonstrates that
no predicted impacts
exceeding the NAAQS
CO limit adjusted for
ambient air monitoring
program, significant
increase in PSD
pollutants, or HAPS

Any excursions from test conditions
that increase emissions will create
an Excess Emissions condition by
permit definitions.

Clear demonstration of NAAQS
exceedance is difficult/impossible.
Similarly for other PSD criteria
pollutants and HAPS (results of
modeling or ambient air monitoring
are not definitive).

Same basis for deletion as
described for A.17 above.
Pratt & Whitney should
report these incidents as
an “excursion from
intended test conditions”
with no reference to
excess emissions unless
excess emissions were
observed or directly
measured.

Page 4 of 44
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Pratt & Whitney PSD Permit; Page 1 of 2

i/

From: Darrel Graziani@doh.state.fl.us
Sent: Monday, May 21, 2001 12:58 PM
To: Linero, Alvaro

Cc: Jim_Stormer@doh.state.fl.us
Subject: Pratt & Whitney PSD Permit

Al
Jim and | met with the Pratt people and consultants and agreed to the following changes:

Page TE-13:
The monitoring program shall be established prior to the initial test ﬁr1ng and shall-eentimuefor-a
ot 2-valrd-testruns prov1de for the collection of data for a m1n1mum of four (4) test ﬁrmgs,

one 1n each calendar quarter

. Te Ao The program will allow the apphcant to discontinue
monitoring upon approval of the PBCHD durlng extended periods when testing is not scheduled.

Page 2, AC Permit - Condition A.3.(v).
All rocket engine test firings shall be conducted with-s=mtrtsrtse the maximum quench water flow

possible .~ef3;220-gaHenspersecond-

Page 2, AC Permit - Condition A.7.
Al, since you're not setting the limit at 20% opacity you will need to change the rule quote.

Page 3, AC Permit - Condition A.11.

The permittee shall, prior to any rocket englne test firings, establish an_approved ambient air quality
monltorlng 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 d1scont1nued upon wrltten request and PBCHD apnroval -eempel-tron—e-f

Page 3, AC Permit - Condition A.12.

The permlttee shall have conduct a visible emissions comphance test during the initial rocket engine test
firing-end-eael-subses st-frrg-when sused. Initial compliance with the
CO emission 11m1tatlons shall be demonstrated through compllance with Condltlons 8 and 11 of this
permit.

Page 4, AC Permit - Condition A.14.
Anmiat Renewal Compliance Demonstrations: The permittee shall have a formal compliance test

conducted for V1s1b1e emissions no earher than 12 months prior to renewal of the T1tle \Y Operatlng

( Al - The rule requires that an annual test be conducted since there is a limit. If it was just the 20%
opacity of the General VE Rule it might not be required.)

Page 4, AC Permit - Condition A.15.
The permittee shall install, maintain, operate and calibrate flow monitors to measure the oxidant

file://O:\Bar\New%20Source%20Review\LINERO\Pratt294\Pratt%20%20Whitney%20PSD... 6/7/2001



t
Pratt & Whitney PSD Permit Page 2 of 2

and; fuel-and-ereneh—water flow rates during each rocket engine test firing. All instrumentation shall be
properly maintained and functional at all times, except during instrument breakdown, calibration or
repair to ensure compliance with Conditions 3, 4, 5, and 8 of this permit.

Page 4, AC Permit - Condition A.16.(vii).

Page 4, AC Permit - Condition A.17.(ii).

Mishap Upset Reports: In the event an upset-e-mshap (i.c., test duration > 240 seconds, O/F ratio less
than 2.72, fuel usage > 13,250 gpm, a flame out, ect.) occurs during a test, a written report shall be
provided to the PBCHD within 24 hours of the test. Within thirty (30) days of an upset-esrisheap, the
permittee shall submit an analysis showing the excess emissions associated ambient air quality impacts,
if any.

Darrel

file://O:\Bar\New%20Source%20Review\LINER O\Pratt294\Pratt%20%20Whitney%20PSD... 6/7/2001



SUBSECTION A: The following specific conditions apply to the following emissions units:

EMISSIONS ‘
NS UT
UNIT NO. EMISSIONS UNIT DESCRIPTION
075 LOX/Kerosene Rocket Engine Test Stand

EMISSIONS UNIT(S) DETAILS

LOX/Kerosene Rocket Engine Test Stand, designated Emissions Unit 075, consisting of an engine
containment can, a water-cooled silencer, and an exhaust gas deflector. Emissions are controlled through
the use of a minimum oxidant to fuel ratio and the water-cooled silencer.

{Permitting note(s): The emissions unit has been reviewed under the PSD Program for carbon monoxide
(CO). As a new major source of CO, the emissions unit is subject to the Best Available Control
Technology (BACT) requirements of Rule 62-212.400(5)(c), F.A.C. Potential emissions of particulate
matter (PM and PM10), sulfur dioxide (SO,), oxides of nitrogen (NO,), and volatile organic compounds
have been estimated at 2.3, 1.4, 1.4, and 2.9 tons per year, respectively. The emissions unit is not subject
to any New Source Performance Standards (40 CFR Part 60) or National Emission Standards for
Hazardous Air Pollutants (40 CFR Part 61). The emissions unit has been identified as a Source Category
for future regulatory action under the National Emission Standards for Hazardous Air Pollutants for
Source Categories (40 CFR Part 63). A case-by-case determination of the Maximum Achievable Control
Technology (MACT) under 40 CFR Part 63, Subpart B was not required.}

CONSTRUCTION REQUIREMENTS

A.l.  Test Stand: The test stand shall be constructed in accordance with the design specifications
provided within the application and the following mirimum and maximum specifications:

f+i- Exhaust Gas Deflector: 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.

[BACT and Rules 62-4.070(3) and 62-296.320(4)(c), F.A.C.]

A.2.  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, (AdorPure-Oxygen) 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.

[Rule 62-4.070(3) and BACT]
OPERATING RESTRICTIONS

A.3. Permitted Capacity: The permittee shall not allow, cause, suffer or permit the operation of the
unit in excess of the following capacities without prior authorization from the Permitting
Authority:

(1. Test Duration: Rocket engine test firing duration shall not exceed a total of 240 seconds
per 8-hour period.



A4

(i1). Test Firings: Rocket engine test firings shall not exceed 2,880 seconds per year (12-
month rolling total). ‘

(iii).  Oxidant/Fuel Ratio: All rocket engine test firings shall be conducted at a minimum
oxidant/fuel ratio of 2.72 pounds of oxygen per pound of fuel.

(iv).  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),

[BACT, Rules 62-4.160(2), 62-210.200(228), and 62-210.300, F.A.C.]

{Permitting note: Prior authorization includes the issuance of construction, reconstruction. or
modification permits or a determination by the Permitting Authority that the action is not subject
to 62-210.300(1), F.A.C.}

Methods of Operation: The permittee shall not allow, cause, suffer or permit any change in the
method(s) of operation resulting in increased short-term or long-term potential emissions, without
prior authorization from the Permitting Authority. The authorized methods of operation include
the following:

(i) Fuels: The permittee is authorized to use kerosene as the rocket engine fuel.

(i1). Oxidants: The permittee is authorized to use liquid oxygen (LOX) as the rocket engine fuel
oxidizer.

[BACT, Rules 62-4.160(2), 62-210.200(228) and 62-210.300, F.A.C.]

A.56. Hours of Operation: The permittee is authorized to operate the unit continuously within the

limits of the permitted-capaeities-of Condition-3-and-the test conditions ef-Cenditien-S of this

permit.
[BACT, Rules 62-4.160(2), 62-210.200(228) and 62-210.300, F.A.C.]

EMISSION LIMITATIONS AND STANDARDS

A. 1’.4 Visible Emissions: The pemuttee shall not allow visible emissions that exceed forty (40) percent

opacity from any rocket engine test firing.
[BACT, Rule 62-296.320(4)(b), F.A.C.]



A. . Carbon Monoxide 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 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 or the Palm Beach County
Health Department.

[BACT, Rules 62-4.160(2), 62-210.200(228), and 62-210.300, F.A.C.]

A.§5. BACT Determination: The permittee shall comply with the requirements of Appendix BD of
this permit.

[BACT and Rule 62-212.400(5)(c), F.A.C.]
TEST METHODS AND PROCEDURES.

Af548. Visible Emissions: All visible emissions tests performed pursuant to the requirements of this
permit shall comply with the following provisions:

(i). Test Method: The test method for visible emissions shall be DEP Method 9, incorporated in
Rule 62-297.401(9)(c). F.A.C. The required minimum period of observation for a
compliance test shall for operations that are normally completed within less than the
minimum observation period and do not recur within that time, the period of observation shali
be equal to the duration of the operation completion time. The opacity test observation
period shall include the period during which the highest opacity emissions can reasonably be
expected to occur.

[BACT, Rule 62-297.310(4)(a)2.a, F.A.C.]

(ii). Test Procedures: Test procedures shall meet all applicable requirements of Chapter 62-297,
F.AC.

[Rule 62-296.410(3)(c), F.A.C.]

A. o +.Carbon Monoxide Emissions: 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 consistent with the
procedures specified in the Ambient Monitoring Guidelines for Prevention of Significant
Deterioration (EPA 450/4-87-007, U. S. Environmental Protection Agency, Office of Air Quality
Planning and Standards, Research Triangle Park, N. C. 27711, May 1987).

COMPLIANCE DEMONSTRATIONS AND PERIODIC MONITORING

A. 1/ +2.Initial Compliance Demonstrations: The permittee shall conduct a visible emissions
compliance test during the initial rocket engine test firing and each subsequent test firing when a
new oxidant/fuel ratio is used. Initial compliance with the CO emission limitations shall be
demonstrated through compliance with Conditions 78 and (¢ 33 of this permit.

[BACT and Rule 62-297.310(7)a)l., F.A.C.]

A. [L13. Continuous Compliance Demonstrations: The permittee shall demonstrate continuous
~  compliance with the CO emissions limitation by use of the ambient air quality monitoring
program required by Condition (0 +} of this permit.

[BACT and Rule 62-4.070(3), F.A.C.]

A. 1} 4. Annual Compliance Demonstrations: The permittee shall have a formal compliance test
— conducted for visible emissions annually during each federal fiscal year (October 1 — September
30), unless otherwise specified by rule, order, or permit.




AFS

[BACT and Rule 62-297.310(7), F.A.C.]

Flow Monitors: The permittee shall install, maintain, operate and calibrate flow monitors to
measure the oxidant—as fuel and-gueneh-water flow rates during each rocket engine test firing.
All instrumentation shall be properly maintained and functional at all times, except during
instrument breakdown, calibration or repair to ensure compliance with Conditions 3, 4, 5. and_'_{'ﬂ-
of this permit.

[Rule 62-4.070(3), F.A.C.]
Recordkeeping: The permitice shall maintain the following records:

(i).  Test Identification Number;

(ii).  Test Date and Time (Start and Finish);
(iii). Test Duration (Planned and Actual);

(iv). Oxidant and Fuel Types;

(v). Ouxidant/Fuel Ratio (Planned and Actual);
(vi). Fuel Usage (gallons per minute);

(vil). Quench Water Rate (Planned and Actual);
(viii). Test Condition Summary;

(ix). CO Ambient Concentrations;

(x). Mishaps; and

(xi). Daily and Monthly Totals of Test Duration, Test Firings, and Fuel Usage.

[Rule 62-4.070(3), F.A.C.]
Reporting: The permittee shall submit the following reports:

(1). Test Notifications: Notification to the PBCHD at least 24 hours prior to a rocket engine test
firing. 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.

[BACT and Rule 62-4.070(3), F.A.C.]

(i1) Mishap Reports: In the event a mishap (i.e., test duration > 240 seconds, O/F ratio less than
2.72, fuel usage > 13,250 gpm, a flame out, etc.) occurs during a test, a written report shall be
provided to the PBCHD within 24 hours of the test. Within thirty (30) days of a mishap, the
permittee shall submit an analysis showing the excess emissions associated ambient air
quality impacts, if any.

[Rule 62-4.130, F.A.C.]

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.

[BACT and Rule 62-4.070(3), F.A.C.]



SUBSECTION B: The following specific conditions apply to the following emissions units:

FI‘J“;']STS;)S.S EMISSIONS UNIT DESCRIPTION
076 NSPS Storage Tank — 36,000 Gallon Capacity
EMISSIONS UNITS DETAILS
Emissions Unit 076 is a stationary storage having an approximate capacity of 36,000 gallons.

The tank is subject to specific recordkeeping requirements of 40 CFR 60 Subpart Kb. The tank will store
and handle kerosene, a volatile organic liquid (VOL), for the LOX/Kerosene Rocket Engine Test Stand
(E.U. ID No. 075).

{ Permitting notes: The unit is classified as new facilities under the New Source Performance Standards
(40 CFR 60 Subpart Kb) and subject to the recordkeeping requirement of 40 CFR 60 Subpart Kb.}

The following specific conditions apply to the emissions unit(s) listed above:
OPERATING RESTRICTIONS

B.1. Permitted Capacity. The permittee shall not allow, cause, suffer, or permit the operation of
 Emissions Unit 076 in excess of 318,000 gallons per year without prior authorization from the
Permitting Authority:

[Rules 62-4.160(2), 62-210.200(228), 62-210.300, F.A.C.]

B.2. Methods of Operation: The permittee shall not allow, cause, suffer or permit any change in the
method of operation of Emissions Unit 076 without prior authorization from the Permitting
Authority. The authorized methods of operation include the following:

(i). VOL Type(s): The permittee is authorized to store and handle kerosene.

(ii). VOL Vapor Pressure: The permittee shall not store or handle any fuels within the units with
a maximum true vapor pressure greater than 15.0 kPa (2.176 psi).

[Rules 62-4.160(2), 62-210.200(228), 62-210.300, F.A.C., 40 CFR 60.110b(c)]

B.3. Hours of Operation: The permittee is authorized to operate the units continuously.
[Rule 62-4.070(3), F.A.C ]

COMPLIANCE DEMONSTRATIONS AND PERIODIC MONITORING

B.4. Compliance Demonstrations: The permittee shall demonstrate compliance with the operating
restriction of Condition B.1. based on record keeping as required by Condition B.5. of this permit.

[Rule 62-297.310(7), F.A.C.]

B.5. Records: The permitiee shall implement the following periodic monitoring requirements to ensure
compliance with the Specific Conditions B.1 and B.2. of this permit:

(i. Monthly Throughput: The permittee shall monitor and record the monthly throughput of
volatile organic liquids through each tank.

(ii). Volatile Organic Liquid Types: The permittee shall monitor and record the type (Name and
True Vapor Pressure at 80°F) of volatile organic liquids stored and handled in each tank.

[Rule 62-213.440(1)(b), F.A.C.]




APPENDIX BD - BACT DETERMINATION

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:

» 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 period, and
1,000 tons per year (12-month rolling total) as determined using the NASA-Lewis chemical

x;qmlibnum computer program or equivalent method approved by the Department, or+ha Pa M’g-éf-'l-—r

LeunTY Fealtie LOCpartmesnts
o Test Stand - The test stand shall be constructed in accordance with the design specifications

provided within the application including a Water Cooled Silencer with-a-masimum-diameter—
of20-feet-and-a-maximumtength-of 80feet 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
peri ode

e Test anos — Rocket engine test firings shall not exceed 2,880 seconds per year (12-month
rolling totalf .

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

e 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).

o —Quench Water—Atrocket enginetest firimgs shatt-be-comducted withsuffrerent-quench-water
mimize NOw o

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 may be approved on a case-by-case basis by the Palm Beach County Health
Department (PBCHD).

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand Palm Beach County
BD-6



APPENDIX BD - BACT DETERMINATION

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 (1.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 amb1ent air quality momtonng program to measure ambient air concentratlons of CO _

. e liF

e Oxygen Injection Study — Within one year of initial issuance of this permit, the permittee shall e

complete and submit to the Department an engineering and cost study evaluating the technical
feasibility and cost effectiveness of direct O, €Aar-orPureOxygen) 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 conﬁouratlons of the injection apparatus and various
injection locations and methods. 4

* Compliance Demonstrations — Compliance with the VlSlb]e/ emissions limitation shall be
demonstrated initially for each new oxidant/duel ratio and annua].;;hereafter Compliance with
the CO emissions limitation shall be demonstrated initially ‘and-eoritinuously 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.

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.

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand Palm Beach County
BD-7




Proposed Changes to Draft Permit Conditions

Applicable to LOx/Kerosene Rocket Engine Test Stand
5/1/2001 4:53 PM0B5/04/014-4:30-PM — Last Version Saved by Dean

Draft Permit Conditions |

Impact / Effects Discussion

Pratt’s Proposed Mods

Construction Requirements

A.1. Test Stand

Water cooled silencer —
max diam = 20 feet, max
Méngth = 80 feet

Dimensions were very preliminary,
not based on detailed engineering
design

Delete these dimensional
restrictions from permit,
not relevant to emissions
rates

A.2. Oxygen Injection
Study -

Complete and submit to
DEP an engineering and
cost study evaluating
direct O3 injection
methods and CO
emissions reductions

Maijor effort to perform this type of
research study,

Estimated effort = 1.5 person-years
and > $300,000;

EPA is proposing no controls for
MACT

Delete this from permit, on
basis of no emissions
control per proposed
MACT and potential safety
issues

Operating Restrictions

A.3. Permitted capacity | All of these conditions were based |As long as parameters
Test duration strictly on permit application provide sufficient
Test firings submitted operating margin, leave in
Oxidant/Fuel Ratio | Sufficient margin for operations permit
Fuel usage flexibility? Exception — Quench water
M Quench water “Quench” water is used for sound |rates, delete from permit -
fb‘*”‘: _ absorption only, no effect on there is no effect on
- emissions. Water used by Russians | emissions per calcs, noise
‘| to hide thermal signatures from spy |suppression only
satellites
£ A.4. Methods of Designed to use liquid oxygen and | No changes
@{W{'ﬁ) 47| Operation kerosene only
Yo " 1Fuels = kerosene
s Oxidants = liquid oxygen
wt  |AS.  Test Conditions NAAQS not exceeded per modeling | Modeling results indicate
Nl’{gﬁm\ Restricted to Daylight including all ambient conditions, no | no exceedance is
\@?%LW w hours and reason for restrictions predicted for full range of
e " | Ambient atmospheric ambient conditions, no
:‘WM ﬁ.\% conditions that provide Will cause test delays if enforced basis for this permit
‘?;\wc* Y good dispersion , condition exists —
‘WW Nighttime testing allowed therefore delete from

on case by case approval
basis

permit

A.6. Hours of
Operation

As limited by A.3 and A.5
conditions described
above

Refer to A.3 and A.5 issues

Referto A.3 and A.5
issues

CAWINDOWS\Temporary Internet Files\OLK3B3\RD180draft.docOx:
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Proposed Changes to Draft Permit Conditions

Applicable to LOx/Kerosene Rocket Engine Test Stand
5/1/2001 4:53 PM05/04/01-4:30-PM — Last Version Saved by Dean

Draft Permit Conditions |

Impact /| Effects Discussion

Pratt’s Proposed Mods

Emissions Limitations and Standards

AT.

Visible emiss/i ns
Limited t ,
opacity «7 :

?(? o

Photographs of Russian tests show
no smoke

Exceedance due to uncombined
water (steam) only is not a violation
This test is not really intended for
operations of short durations

None proposed

A.8. Carbon Monoxide
Emissions

CO emissions limited on
minute (41.5 tons), 8
hour (83 tons), and
annual (1000 tons) basis
as determined by NASA-
Lewis chemiical
equilibrium computer
program or equivalent
approved method

Verified results of NASA-Lewis
chemical equilibrium computer
program

No changes

.| Determination

A9. BACT

Comply with BACT
determination portion of
permit (Appendix BD)

Eliminate oxygen injection to control
CO emissions study.

Based on EPA MACT, no
emissions control is being proposed

Pratt & Whitney has
fulfilled BACT
determination as
regulatory requirement.
BACT was determined to
be combustion design
(oxidant/fuel ratio) which is
integral to the process
design, therefore no
additional (add on)
controls required.

Delete oxygen injection
study

Test Methods and Procedures

A.10. Visible Emissions

Monitor per DEP
Method 9 for duration of
the rocket firing test

Method 9 — requires certified
“smoke reader” to conduct visible
emissions test

Can only be performed with
adequate natural light

No changes if reg basis is
confirmed. Resolve
conflict if nighttime testing
is performed.

A.11. Carbon Monoxide
Emissions Monitoring
Establish CO ambient air
quality monitoring
program for measuring
CO before, during and
after rocket test firings
consistent with quoted

EPA guidelines

Ambient air quality monitoring is
costly and results are highly
dependent on weather conditions.
Usefulness of results would be very
limited.

Delete this requirement
based on marginal
usefulness with respect to
costs and very small
chance that NAAQS would
be exceeded.

Page 2 of 44




Proposed Changes to Draft Permit Conditions
Applicable to LOx/Kerosene Rocket Engine Test Stand
5/1/2001 4:53 PMO5/04/01-4:30-PM — Last Version Saved by Dean

Draft Permit Conditions |

Impact / Effects Discussion

Pratt’s Proposed Mods

Compliance Demonstrati

ons and Periodic Monitoring

‘A.12. Initial Compliance
Demonstrations

Visible emissions —
monitor opacity during
initial firing and for each
new oxidant/fuel ratio per
Conditions A.8 and A.11
described above

40% opacity limit for visible
emissions.

No changes

A.13. Continuous
Compliance -

l Demonstrations

v Use ambient air quality
monitoring program (per
Condition A.11) to
demonstrate CO

Ambient air quality monitoring will
not provide accurate compliance
info without excessive costs

Delete this requirement

compliance
:ﬁ? A.14. Annual This visible emissions test Delete this requirement if
WMJ | Compliance requirement is redundant if Permit | A.12 is included in permit.
¥ Demonstration Condition A.12 is met.
WJ;; Formal compliance test | No regulatory basis found. No reg basis.
- for visible emissions once

per Federal fiscal year
(Oct 1 to Sept 30)
A.15. Flow Monitors Fuel and oxidant rates will affect T T “\\

Install and maintain flow
monitors for recording
oxidant, fuel, and quench
water rates during tests

emissions rates. Fuel and oxidant
rates will be monitored for rocket
performance test purposes.
Compare maintenance,
recordkeeping, and monitoring
requirement details of permit'vs:

rocket tests needs.) No regulatory

basis for quench water rate

measurements_exists. ;
Mmeasurements exists.___——

impact.
\

Delete flow monitoring
requirements for quench
water, no emissions

,',/'

SN

A.16. Recordkeeping
Maintain records for
rates, durations, times,
test condition summary,
ambient CO, etc. as

Recordkeeping elements directly
related to emissions except for
ambient CO monitoring.

described

Delete all ambient air
monitoring requirements.

CAWINDOWS\Temporary Internet Files\OLK3B3\RD180draft.docO:s:
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Proposed Changes to Draft Permit Conditions
Applicable to LOx/Kerosene Rocket Engine Test Stand
5/1/2001 4:53 PM05/04/01-4:30-PM — Last Version Saved by Dean

Draft Permit Conditions

Impact / Effects Discussion

Pratt’s Proposed Mods

A.17. Reporting

Test Notifications —
provide 24 hour prior
notice to PBCHD for
each rocket test,
including test details
Mishap Reports — submit
written notice within 24
hours and written
analysis with 30 days

-| (including excess

emissions and ambient
air quality impacts, if any)

Will require clear understanding,
responsibility guidelines, and close
communications between Rocket
Test Support staff and EHS to
ensure timely and adequate
reporting details are provided to
agency.

No reg basis for Mishap Reports
found, stated citation did was not
consistent with permit condition

Obtain clear details of
reporting requirements
including methods (fax,
phone, email?) for test
notifications.

Delete requirements
regarding ambient air
quality impacts — this can
only be done via
monitoring or modeling, in
either case — results are
not definitive, i.e., not
necessarily representative
of actual impacts

Report mishaps as an
“excursion from intended
test conditions” with no
reference to emissions.

A.18. Excess Emissions
Excess emissions are
allowed provided that
Pratt demonstrates that
no predicted impacts
exceeding the NAAQS
CO limit adjusted for
ambient air monitoring
program, significant
increase in PSD
pollutants, or HAPS

Any excursions from test conditions
that increase emissions will create
an Excess Emissions condition by
permit definitions.

Clear demonstration of NAAQS
exceedance is difficult/impossible.
Similarly for other PSD criteria
pollutants and HAPS (results of
modeling or ambient air monitoring
are not definitive).

Same basis for deletion as
described for A.17 above.
Pratt & Whitney should
report these incidents as
an “excursion from
intended test conditions”
with no reference to
excess emissions unless
excess emissions were
observed or directly
measured.

Page 4 of 44




BEST AVAILABLE COPY

Proposed Changes to Draft Permit Conditions
Applicable to LOx/Kerosene Rocket Engine Test Stand
5/1/01 4:83 PMB5/01/01-4:30-BPM — Last Version Saved by Dean

Draft Permit Conditions |

Impact / Effects Discussion

Pratt’s Proposed Mods

Construction Requirements

A.1. Test Stand

Water cooled silencer —
max diam = 20 feet, max
length = 80 feet

Dimensions were very preliminary,
not based on detailed engineering
design

Delete these dimensional
restrictions from permit,
not relevant to emissions
rates

A.2. Oxygen Injection
Study -

Complete and submit to
DEP an engineering and
cost study evaluating
direct O; injection
methods and CO
emissions reductions

Maijor effort to perform this type of
research study,

Estimated effort = 1.5 person-years
and > $300,000;

EPA is proposing no controls for
MACT

Delete this from permit, on
basis of no emissions
control per proposed
MACT and potential safety
issues

Operating Restrictions

All of these conditions were based
strictly on permit application
submitted

Sufficient margin for operations
flexibility?

“Quench” water is used for sound .

absorption only, no effect on
emissions. Water used by Ru
to hide thermal signatt 'e.s_‘f[om sp
satellites ‘

As long as parameters
prowde suffi en E

Excer tlon @uench water
rates delete from permit -
"ere is no effect on

s lemissions per calcs, noise
‘suppression only

Designed,.td?fﬁ"se liquid oxygen and
kerosene only

No changes

A:3. Permitted capacity
Test duration
Test firings
Oxidant/Fuel Ratio
Fuel usage
Quench water
A.4. Methods of
Operation
Fuels = kerosene
Oxidants = liquid oxygen
A.5. Test Condition

Restricted to Da Ilght
hours and
Ambient atma
conditions»t

NAAQS not exceeded per modeling
ncluding all ambient conditions, no
‘eason for restrictions

| Will cause test delays if enforced

Modeling results indicate
no exceedance is
predicted for full range of
ambient conditions, no
basis for this permit
condition exists —
therefore delete from
permit

A.6. Hours of
Operation

As limited by A.3 and A.5
conditions described

above

Refer to A.3 and A.5 issues

Referto A.3and A5
issues

Pem A ~E a4




BEST AVAILABLE COPY
Proposed Changes to Draft Permit Conditions
Applicable to LOx/Kerosene Rocket Engine Test Stand
5/1/01 4:53 PM05/04/01-4:30-PM — Last Version Saved by Dean

Draft Permit Conditions | Impact/ Effects DISCUSSIOI‘I Pratt’s Proposed Mods

Emissions Limitations and Standards

A.7. Visible emissions |Photographs of Russian tests show |None proposed
Limited to 40% no smoke
opacity
Exceedance due to uncombined
water (steam) only is not a violation
This test is not really intended for
operations of short durations

A.8. Carbon Monoxide |Verified results of NASA-Lewis No changes
Emissions chemical equilibrium computer
CO emissions limited on |program
minute (41.5 tons), 8
hour (83 tons), and
annual (1000 tons) basis
as determined by NASA-
Lewis chemical
equilibrium computer
program or equivalent
approved method
A.9. BACT Eliminate oxygen injection to contrg
Determination CO emissions study.
Comply with BACT Based on EPA MACT no
determination portion of
permit (Appendix BD)

determination as
*’regulatory-.requirement.
BACT was determined to
be combustion design
(oxidant/fuel ratio) which is
integral to the process
design, therefore no
additional (add on)
controls required.

Delete oxygen injection
study

No changes if reg basis is

Method 9 — requires certified confirmed. Resolve
“smoke reader” to conduct visible conflict if nighttime testing
emissions test : is performed.

Can only be performed with
adequate natural light

A.11. Carbon Monoxide |Ambient air quality monitoring is Delete this requirement
Emissions Monitoring costly and results are highly based on marginal
Establish CO ambient air | dependent on weather conditions. | usefulness with respect to
quality monitoring Usefulness of results would be very |costs and very small
program for measuring limited. chance that NAAQS would
CO before, during and be exceeded.

after rocket test firings
consistent with quoted
EPA guidelines

DAar~ " ~f 4/



BEST AVAILABLE COPY
Proposed Changes to Draft Permit Conditions
Applicable to LOx/Kerosene Rocket Engine Test Stand
5/1/01 4:53 PM05/014/01-4:30-PM — Last Version Saved by Dean

Draft Permit Conditions | Impact/ Effects Discussion Pratt’s Proposed Mods
Compliance Demonstrations and Periodic Monitoring

A.12. Initial Compliance |40% opacity limit for visible No changes
Demonstrations emissions.

Visible emissions —
monitor opacity during
initial firing and for each
new oxidant/fuel ratio per
| Conditions A.8 and A.11
described above

A.13. Continuous Ambient air quality monitoring will Delete this requirement
Compliance not provide accurate compliance
Demonstrations info without excessive costs

Use ambient air quality
monitoring program (per
Condition A.11) to
demonstrate CO

compliance

A.14. Annual This visible emissions test
Compliance requirement is redundant if Permit
Demonstration Condition A.12 is met.

Formal compliance test | No regulatory basis found.
for visible emissions once
per Federal fiscal year
(Oct 1 to Sept 30)

A.15. Flow Monitors | Fuel and oxidant ratesw Ila _
Install and maintain flow |emissions.rates. Fuel and-oxidant |Delete flow monitoring
monitors for recording be: requirements for quench
oxidant, fuel, and quench water, no emissions
water rates during tests impact. i

X

eeping, and monitoring
ment details of permit vs.
‘ocket tests needs. No regulatory
basis for quench water rate
measurements exists.

A.16. Recordkeeping Recordkeeping elements directly Delete all ambient air
Maintain records for related to emissions except for monitoring requirements.
rates, durations, times, ambient CO monitoring.
test condition summary,
ambient CO, etc. as
described

Darmn~ 2 ~f A4



BEST AVAILABLE COPY

Proposed Changes to Draft Permit Conditions

Applicable to LOx/Kerosene Rocket Engine Test Stand
5/1/01 4:53 PM05/04/01-4:-30- PM — Last Version Saved by Dean

Draft Permit Conditions

Impact / Effects Discussion

Pratt’s Proposed Mods

A.17. Reporting

Test Notifications —
provide 24 hour prior
notice to PBCHD for
each rocket test,
including test details
Mishap Reports — submit
written notice within 24
hours and written
analysis with 30 days
(including excess
emissions and ambient
air quality impacts, if any)

Will require clear understanding,
responsibility guidelines, and close
communications between Rocket
Test Support staff and EHS to
ensure timely and adequate
reporting details are provided to
agency..

No reg basis forMishap Reports;
found, stated citation did was not
consistent with permit condition

Obtain clear details of
reporting requirements
including methods (fax,
phone, email?) for test
notifications.

Delete requirements
regarding ambient air
quality impacts — this can
only be done via
monitoring or modeling, in
either case — results are
not definitive, i.e., not
necessarily representative
of actual impacts

A.18. Excess Emissions
Excess emissions are
allowed provided that
Pratt demonstrates that
no predicted impacts
exceeding the NAAQS
CO limit adjusted for
ambient air monitoring
program, significant
increase in PSD
pollutants, or HAPS

| permit definitions.

Any excursions from test conditions
that increase emissions will create!
an Excess Emissions condition:by

Clear demonstration of NAAQS
exceedance is difficult/impo

,'& Whitney should

. ,,report these incidents as
an “excursion from

intended test conditions”
with no reference to
excess emissions unless
excess emissions were
observed or dlrectly
measured.
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Mr. A. A. Linero, P.E. MAR 1.2 g0y

Administrator

New Source Review Section

Florida Department of Environmental Protection
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

BUREAU OF AIR REGULATION

SUBJ: Prevention of Significant Deterioration (PSD) Preliminary Determination for United
Technologies Corporation (UTC) - Pratt & Whitney located in Jupiter (Palm Beach
County), Florida
PSD-FL-294

Dear Mr. Linero;

Thank you for submitting the PSD preliminary determination (dated January 29, 2001)
for the above referenced facility to the U.S. Environmental Protection Agency (EPA) for
comments. The proposed project involves the construction and operation of a test cell for liquid
oxygen (LOX)/kerosene-propelled rocket engines at the E-5 rocket test area of the existing West
Palm Beach facility. The new test cell will consist of the following systems: LOX and kerosene
supply tanks (64,000 and 36,000-gallon capacities, respectively), engine containment can, water-
cooled silencer, exhaust gas deflector, lined cooling water retention pond, and elevated water
supply tank (1 million-gallon capacity). The total emissions increase of carbon monoxide (CO)
from the proposed project is above the significance threshold requiring PSD review.

Based on a review of the preliminary determination, it appears that the Florida
Department of Environmental Protection has adequately addressed the concerns detailed in our
letter to you dated September 8, 2000, therefore, EPA has no further comments at this time.

Thank you again ior the opportumity tv commei: od ilie UTC - DPrast & Whitney
preliminary determination. If you have further questions or comments, please direct them to
either Art Hofmeister at (404) 562-9115 or Jim Little at (404) 562-9118.

Sincerely,
ce: 7’ 28 %ﬂ’é@"‘ R. Douglas Neeley, Chief
¢ A, *’fﬁ? Air and Radiation Technology Branch
la Q«, g, PE Air, Pesticides and Toxics
L o, $E @ ' Management Division
73 Jou{,,, f
M P

Intemet Address (URL) « http://www.epa.gov
Recycled/Recyclable « Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer)
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Linero, Alvaro

From: McCann, Bob [BMcCann@GOLDER.com]

Sent: » Wednesday, May 02, 2001 9:23 AM

To: Reynolds, John; Linero, Alvaro

Cc: Gee, Dean, Susi, Benny; Davis, Jeffrey M.; Alberghini, David; Cires, Miguel A.
Subject: RE: Pratt RD180 permit conditions- Plots of Predicted CO Concentrations

.

PRATTplots1.xls
John

Attached is file with plots of maxumum CO concentrations predicted for the
project.

Three scenarios are presented.

1. Maximum CO impacts due to project alone added to non-modeled background
concentration that was based on second-highest conc. measured in Palm Beach
County. These results were presented in original application.

2. Maximum CO impacts due to project added to modeled background
concentration due to other emission sources and due to non-modeled
background concentration dervived from measured concentration using the 90th
percentile. These results were presented in followup correspondence.

3. Maximum CO impacts due to project added to modeled background
concentration due to other emission sources and due to non-modeled
background concentration dervived from measured concentration using
second-highest concentration (same as scenario 1).

I have also faxed the plots to you.

Bob McCann

Golder Associates Inc.

6241 NW 23rd Street
Gainesville, FL 32653

Tel: (352) 336-5600 x 546
Fax: (352) 336-6603

E-mail: bob_mccann@golder.com



Maximum 1-Hour Average CO Concentrations
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1-hour Concentrations (ug/m3)
Modeled Sources Monitored Background
RD180 Other Sources Highest, Second Highest  Total AAQS
RD180 Modeled Only (Background- 2nd Highest Measured) 3,822 0 6,440 10,262 40,000
RD180 + Other Sources Modeled (Background- 90th%) 0 11,009 1,300 12,309 40,000
RD180 + Other Sources Modeled (Background- 2nd Highest Measured) - 0 11,099 6,440 17,539 40,000




SENDER: COMPLETE THIS SECTION

|

® Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

W Print your name and address on the reverse
so that we can return the card to you.

® Attach this card to the back of the mallpnece
or on the front if space permits.

{ 7

1. Article Addressed to:

Mr. John Sillan, Manager rac‘
Management

United Technologies Corp.-
Pratt & Whitney

P. 0. Box 109600

West Pam Beach, FL 33410-9600

COMPLETE THIS SECTION ON DELIVERY

3 Agent

. ] Addressee |
i is dehvery addiees different fom item 17 [ Yes !
If YES, enter delivery address below: [ No !

3. Service Type 1
Certified Mail _[J Express Mail !

[ Registered 71 Return Receipt for Merchandise {
03 insured Mail {3 C.OD. )
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|
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(Domesi -Ma:l Only, l!o Ins:!ance Coverage Prowded)

John K. Sillan

Postage | $

United Tech.

Certified Fee

Pratt & Whitney

Postmark

Return Receipt Fee
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Restricted Delivery Fee
{Endorsement Required)

Total Postage & Fees $
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Name ﬁease P:Tt (ﬂear/y 0 be Somi/ited by mailer)

West Palm Beach FL 33410 9600
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Department of
Enwronmental Protectlon

" Twin Towers Ofﬂce Buuldmg .
Jeb Bush 2600 Blair Stone Road - b David B. Struhs
Governor Talfahassee, Florida 32399-2400 T Secretary

P E. Certification Statement

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

UTC Pratt & Whitney
LOX/Kerosene Rocket Engine Test Stand
Palm Beach County

Project type:

Project is construction of: a liquid oxygen and kerosene-fired rocket test stand with a water-cooled
silencer and exhaust gas deflector; a water storage tank; a liquid oxygen tank; and a kerosene tank. The
stand will be fired up to 12 times per year for 240 seconds per occurrence.

Carbon monoxide emissions will be controlled by maintaining a 2.72:1 oxygen to fuel ratio (by
weight). A CO monitoring program is required largely due to projected concentrations approaching the
NAAQS. The Department will require a feasibility study to determine if it is possible to increase the
oxygen to fuel ratio to reduce generation of CO.

1 HEREBY CERTIFY that the engineering features described in the above referenced application
and subject to the proposed permit conditions provide reasonable assurance of compliance with .
applicable provisions of Chapter 403, Florida Statutes, and Florida Administrative Code Chapters
62-4 and 62-204 through 62-297. However, I have not evaluated and I do not certify aspects of the
proposal outside of my area of expertise (including but not limited to the electrical, mechanical,
structural, hydrological, and geological features).

ﬁ%& )/22 fazer

AA. Lin?:/ro, P.E. Date
Registration Number: 26032

r Department of Environmental Protection
Bureau of Air Regulation
New Source Review Section
111 South Magnolia Drive, Suite 4
Tallahassee, Florida 32301
Phone (850) 921-9523
Fax (850) 922-6979

(b~ '/2 v

“More Protection, Less Process”

Printed on recycied paper.



Department of
Environmental Protection

, Twin Towers Office Building
jeb Bush 2600 Blair Stone Road David B. Struhs
Governor -~ Tallahassee, Florida 32399-2400 Secretary

January 29, 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-294)
LOX/Kerosene Rocket Engine Test Stand

Dear Mr. Sillan:

Enclosed is one copy of the draft air construction permit to construct a LOX/Kerosene
Rocket Engine Test Stand located at 17900 Beeline Highway, near Jupiter, Paim Beach County,
Florida. The 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. :

27

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

“More Protection, Less Process”

Printed 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 Paim Beach, Florida 33410-9600 :

IN’TENT 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.

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)(a)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 #5505, 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),F.A.C. '

The Department will issue the final permit with the attached conditions unless a response received in
accordance with the following procedures resuits 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 Public Notice of Intent to
Issue 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 resultin a
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 fiie 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 only 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; (c) 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. If 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 petltloner wmhes
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 contam 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 r@qmrements
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 reljef provided by
this state statute applies only to state rules, not statutes, and not to any federal regulatory requirements.
Applying for a variance or waiver does not substitute or extend the time for filing a petition for an
administrative hearing or exércising 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 Counse! of
the Department, 3900 Commonwealth Boulevard, Mail Station #33, 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; (e) 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 cf 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.

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

Executed in Tallahassee, Florida.

' 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 /2 to the person(s) listed:
John K. Sillan* Darrel Graziani, PBCHD "
Benny Susi, P.E., Golder Associates _ Gregg Worley, EPA
Isidore Goldman, SED John Bunyak, NPS

Clerk Stamp

FILING AND ACKNOWLEDGMENT FILED,

. on this date, pursuant to §120.52, Florida Statutes,
with the designated Department Clerk, recelpt o:
which is hereby acknowledged.

Ol ot Mooes g/,

(Clerk) (D;\te)




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 analysi's 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 shall 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 10 intervene in this procefcdm0 and participate as a party to it. Any
subsequent intervention will be only at the approval of the presiding officer upon the filing ofa motion in
compliance with Ru]e 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 determmatlon, (c) 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. If 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 Section at 111
South Magnolia Drive, Suite 4, Tallahassee, FL 32301 or call 850/488-0114 for additional information.
The Department’s Intent to Issue and related documents can also be viewed at www.dep.state.fl.us/air by
clicking on permitting and then “Utilities and other Facility Permits Issued” under the PSD/Construction
Permits.

NOTICE TO BE PUBLISHED IN THE NEWSPAPER
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Department of Environmental Protection
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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

2. FACILITY INFORMATION
Facility Location A

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 I
area, Everglades National Park. The UTM coordinates of the site are Zone 17, 567.3 km East
and 2974.4 km North. '

& -
fwauchulay

Figure 1 — Jupiter, Florida Figure 2 — Site - SR 710 and CR 711
-United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand Palm Beach County
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

Standard Industrial Classnﬁcatlon Codes (SIC)

Major Group Number 37 Transportat1on Equipment
Group Numbers 372 | Aircraft 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 4

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 pollutants 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 Categorles (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 mcludes 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:

o . 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 Pér Year)
Oxides Of Nitrogen (NOx) _ 1,756

Sulfur Dioxide (SO,) 4 571

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-miilion 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 EMisSSION 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, 1988

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 p=r year and a
duration of 240 seconds per test are as follows: ‘

Pollutant CO CO; H, VOC PM |- SOx NOx
1b/sec 694.4 | 1,366.0 17.1 2.0 1.6 <1 0.97
TPY - 1,000.0 | 1,967.0 24.7 2.9 2.3 1.4 1.4
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 DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand Palm Beach County
: TE-5



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. N '

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.”

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL;294)
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

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.

DEP File No. 0990021-004-AC (PSD-FL-294)
Palm Beach County
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

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% H,O 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 NOyx 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 twenty (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 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 with a
maximum diameter of 20 feet and a maximum length of 80 feet 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.

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand ' Palm Beach County
' TE-8



TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

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-
month rolling total);

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

e 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 at a minimum quench
water flow of 3,220 gallons per second.

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 initia] test.
Non-daylight hour testing maybe approved on a case-by-case basis by the Palm Beach
County Health Department (PBCHD). A

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 a mishap (i.e., test duration > 240 seconds, O/F ratio
less than 2.72, fuel usage > 13,250 gpm, a flame out, etc.) occurs during a test, a written
excess emissions report shall be provided to the PBCHD within 24 hours of the test. The
report shall identify the mishap 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 consistent
‘with the procedures specified in the Ambient Monitoring Guidelines for Prevention of
Significant Deterioration (EPA 450/4-87-007, U. S. Environmental Protection Agency,
Office of Air.Quality Planning and Standards, Research Triangle Park, N. C. 27711, May
1987).

e 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, (Air or Pure Oxygen) 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.

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

¢ Compliance Demonstrations — Compliance with the visible emissions limitation shall be
demonstrated initially for each new oxidant/fuel ratio and annually thereafter. Compllance
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 permitte¢ demonstrates
that the emissions did not result in any of the following:

1. apredicted 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 requ1red by the PSD regulations for this pollutant
~include:

¢ An analysis of existing air quality;
° A significant impact analysis;
» An Ambient Air Quality Standards (AAQS) anaiysis; and

e 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-254)
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

concentrations may be established from the reqtiir'éd 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/m3, 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 applicants 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
model 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 Area
increments. |

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

Maximum Project Air Quality Impaét for Comparison
~ With the PSD Class II 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/m®) (ug/m®) Impact (ug/m®) 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 facﬂlty

United Technologies Corp.- Pratt & Whitney
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

Additional Impacts Analysis Growth-Related Air Quaht} 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
continue for a minimum of 12 valid test runs. A valid test run shall be deemed one in
which the wind direction will position at least one monitoring station downwind. 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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PERMITTEE

United Technologies Corp.-Pratt & Whitney Permit No. 0990021-004-AC !

P.O. Box 109600 PSD-FL-294
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Expires: March 31, 2003
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AIR CONSTRUCTION PERMIT
SECTION I. FACILITY INFORMATION

FACILITY DESCRIPTION

United Technologies Corp.- Pratt & Whitney (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) in West Palm Beach, 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 Control Technology
(BACT) in accordance with Rule 62-212.400, F.A.C.

PROJECT DETAILS

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"’ ate
supply tank. =

The proposed facility will consist of the following emissions units.

EMISSIONS UNIT No. EMISSIONS UNIT D
075 LOX/Kerosene Rocket Engine Test
076 NSPS Storage Tank — 36,000 (32

REGULATORY CLASSIFICATION

The facility is classified as a Major Source of air pollution:under the PSD and Title V programs based on
* potential emissions of carbon monoxide (CQ);'volatile organicicompounds (VOC), nitrogen oxides
(NOKX), sulfur dioxide (SO,), trichloroet yle e, and total combined hazardous air pollutants (HAPs)
exceeding 25 tons per year. This facility is not:within an industry included in the list of the 28 Major
Facility Categories per Table 6 .400-1, F . The project permltted herein is subject to the
requirements of the federal Preventi n-of Signi lcant Deterioration air quality rules for CO emissions and
New Source Performanc dards for fuel storage tanks as well as state rules cited in the general and
specific conditions '

| First Request for Additional Information

Final Request for Additional Information

10-09-00 Date Application Complete
01-29-01 Intent Issued
RELEVANT DOCUMENTS

The documents listed below constitute the basis for the permit and are on file with the Department.

e Permit application
e Applicant's additional information noted above
e Department's Technical Evaluation and Preliminary Determination and Intent to Issue

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
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AIR CONSTRUCTION PERMIT
SECTION II. FACILITY-WIDE SPECIFIC CONDITIONS

The following specific conditions apply to all emissions units at this facility addressed by-this penhit.
ADMINISTRATIVE ' |

1. Regulating Agencies: All documents related to applications for permits to construct, or modify an
emissions unit should be submitted to the Bureau of Air Regulation (BAR), Florida Department of
Environmental Protection at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida 32399-
2400, phone number 850/488-0114. All documents related to reports, tests, operation permit -
applications, minor modifications and notifications shall be submitted to the Palm Beach County
Health Department, post Office Box 29, 901 Evernia Street, West Palm Beach, Florida 33402-0029,
Phone 562-355-3136.

2. General Conditions: The permittee is subject to and shall operate under the attached General Permit
Conditions G.1 through G.15 listed in Appendix GC of this permit. General Permit Conditions are
binding and enforceable pursuant to Chapter 403 of the Florida Statutes. [Rule 62-4.160, F.A.C.] :

(73]

Terminology: The terms used in this permit have specific meanings as deﬁned in the corresp dmg e
chapters of the Florida Administrative Code. ;

Applicable Regulations, Forms and Application Procedures: Unless otherwise indi

,"‘F.A C., for good cause shown and after
uested the Depaxtment may require the permittee to

his consttuctlon/PSD permit be extended Such a request shall be submitted
eau of Air Regu]atlon prlor to 60 days before the explratlon of the permit.

nore, or if construction is not completed within a reasonable time. The Department may extend
the 18-month period upon a satisfactory showing that an extension is justified.
[Rules 62-4.070(4), 62-4.210(2) & (3), and 62-210.300(1)(a), F.A.C.]

BACT Determination: In conjunction with extension of the 18 month period to commence or

continue construction, or extension of the permit expiration date, the permittee may be required to
demonstrate the adequacy of any previous determination of Best Available Control Technology
(BACT) for the source as applied to any new or modified emission units.

{Rules 62-4.070(4), 62-4.210(2) & (3), 62-210.300(1)(a), and 62-212.400(6)(b), F.A.C.]

United Technologies Corp.-Pratt & Whitney : DEP File No. 0990021-004-AC
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AIR CONSTRUCTION PERMIT
SECTION II. FACILITY-WIDE SPECIFIC CONDITIONS

7. Modifications: No emissions unit or facility subject to this permit shall be constructed or modified
without obtaining an air construction permit from the Department. Such permit must be obtained
prior to the beginning of construction or modification.

[Rules 62-210.300(1) and 62-212.300(1)(a), F.A.C.]

8. Title V Operation Permit Required: This permit authorizes construction and/or installation of the
permitted emissions unit and initial operation to determine compliance with Department rules. A
revision to the facility’s Title V operation permit is required for regular operation of the permitted
emissions unit. The owner or operator shall apply for and receive a Title V operation permit or
permit modification prior to expiration of this permit. To apply for a Title V operation permit, the
.applicant shall submit the appropriate application form, compliance test results, and such additional
information as the Department may by law require. The application shall be submitted to the
Department’s appropriate District office.

[Rules 62-4.030, 62-4.050, 62-4.220, and Chapter 62-213, F.A.C.]

GENERAL EMISSIONS LIMITING STANDARDS

9. General V(Slble Emlssmns Standard: Except for emissions units that are subJect toa pamcu]at :

person shall cause, let, permit, suffer, or allow to be discharged into the atmosphere the emtssmns of
air pollutants from any activity, the density if which is equal to or greater: than’ that desxg ‘ted as
Number 1 on the Ringelmann Chart (20% opacity). The test method for: v151b]e emi ions shall be
EPA Method 9, incorporated and adopted by reference in Chapter 62- 297, F. ‘A.C. 'Test procedures
shall meet all applicable requirements of Chapter 62-297, F.A:C [Rule 62- 296 320(4)(b)1,F.A.C.)

10. Unconfined Emissions of Particulate Matter: [Rules 62- 296320, 4)(c) a'ld 62 212.400,F.A.C.]

(i) No person shall cause, let, permit, suffer or a]low the’ em1551ons of unconfined particulate matter
from any activity, including vehicular movement; transportatlon of materials; construction,
alteration, demolition or wrecking; oriindustrially related activities such as loading, unloading,
storing or handling; without tak' ! sonable precautions to prevent such emissions.

(i) Any permit issued to a fa. i 1ty w1th emissions of unconfined partlculate matter shall specify the
reasonable precautions to:be taken by that facility to control the emissions of unconfined

.Appllcatlon of asphalt, water oil, chemlcals or other dust suppressants to unpaved roads,
) yards, open stock piles and similar activities.
e ~:Removal of particulate matter from roads and other paved areas under the control of the
" owner or operator of the facility to prevent re-entrainment, and from buildings or work areas
to prevent particulate from becoming airborne.
« Landscaping or planting of vegetation.
« Use of hoods, fans, filters, and similar equipment to contain, capture and/or vent particulate
matter.
« Confining abrasive blasting where possible.
» Enclosure or covering of conveyor systems.

United Technologies Corp.-Pratt & Whitney . DEP File No. 0990021-004-AC |
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AIR CONSTRUCTION PERMIT

11.

OPERATIONAL REQUIREMENTS

12.

14,

,;i_f,zm 700(5) E A cl

SECTION Il. FACILITY-WIDE SPECIFIC CONDITIONS

(1v) In determining what constitutes reasonable precautions for a particular source, the Department
shall consider the cost of the control technique or work practice, the environmental impacts of the
technique or practice, and the degree of reduction of emnissions expected from a particular’
technique or practice.

General Pollutant Emission Limiting Standards: [Rule 62-296.320(1)(a)&(2),F.A.C.]

(i) No person shall store, pump, handle, process, load, unload or use in any process or installation,
volatile organic compounds or organic solvents without applying known and existing vapor
emission control devices or systems deemed necessary and ordered by the Department.

(i) No person shall cause, suffer, allow or permit the discharge of air pollutants which cause or
contribute to an objectionable odor. (Not federally enforceable) :

[Note An objectionable odor is defined in Rule 62-210.200(203), F.A.C., as any odor present in the
outdoor atmosphere which by itself or in combination with other odors, is or may be harmfulor .
injurious to human health or welfare, which unreasonab]y interferes with the comfortable use. and o
enjoyment of life or property, or which creates a nuisance.] S

Plant Operation - Problems: If temporarily unable to comply with any of the condrtlons ot the permrt
due to breakdown of equrpment or destructlon by hazard of fire, wmd or by other cause the permittee

program office. The notification chall include pertinent mformatron ‘as to the cause of the problem,
and what steps are being taken to correct the problem and to prevent its recurrence and where
applicable, the owner’s intent toward reconstruction of.destroyedfacilities. Such notification does
not release the permittee from any liability for fallure to comply w1th Department rules. [Rule 62-
4.130,F.A.C] : oS

. Circumvention: No person shall circumvent any air pollut_ion contro] device or allow the emission of

air pollutants without the apphcabl ollution control device operating properly. [Rule 62-

210.650, F.A.C.]

Excess Em1551ons For purposes of this permit, all limits established pursuant to the State
e limits established as BACT, include emissions during periods

t subject to the provisions of Rule 62-210.700(1), F.A.C.

«prohlblted pursuant to Rule 62-210.700(4), F.A.C. [Rules 62 4. 070(3) and 62-

COMPLIANCE MONITORING AND TESTING REQUIREMENTS

15.

Determmatlon of Process Variables: [Rule 62-297.310(5), F.A.C.]

(1) Required Equipment. The owner or operator of an emissions unit for which compliance tests are
required shall install, operate, and maintain equipment or instruments necessary to determine
process variables, such as process weight input or heat input, when such data are needed in
conjunction with emissions data to determine the compliance of the emissions unit with
applicable emission limiting standards.

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand PSD-FL-294
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AIR CONSTRUCTION PERMIT

16.

REPORTING AND RECORD KEEPING REQUIREMENTS

25.

24,

. Excess Emissions Report:

SECTION II. FACILITY-WIDE SPECIFIC CONDITIONS

(i) Accuracy of Equipment. Equipment or instruments used to directly or indirectly determine

process variables, including devices such as belt scales, weight hoppers, flow meters, and tank
scales, shall be calibrated and adjusted to indicate the true value of the parameter being measured
with sufficient accuracy to allow the applicable process variable to be determined within 10% of
its true value. '

Special Compliance Tests: When the Department, after investigation, has good reason (such as
complaints, increased visible emissions or questionable maintenance of control equipment) to believe
that any applicable emission standard contained in a Department rule or in a permit issued pursuant to
those rules is being violated, it shall require the owner or operator of the facility to conduct
compliance tests which identify the nature and quantity of pollutant emissions from the emissions
units and to provide a report on the results of said tests to the Department. [Rule 62-297.310(7)(b),
F.A.C]

Duration of Record Keeping: Upon request, the permittee shall furnish all records and plans required B
under Department rules. During enforcement actions, the retention period for all records will be
extended automatically unless otherwise stipulated by the Department. The permittee shall hold at
the facility or other location designated by this permit records of all monitoring.information e
(including all calibration and maintenance records and all original strip chart recordl gs for
continuous monitoring instrumentation) required by the permit, copies of all Teports requtred by this
permit, and records of all data used to complete the application for this permit. These materials shall
be retained at least five years from the date of the sample, measurement, report,: -or application unless
otherwise specified by Department rule. [Rules 62-4. 160(14)(a)&(b)and 62-213.440(1)(b)2.b., F.A.C]

Test Reports: The owner or operator of an emissions: umt:for which. a compllance test is required shall

filea report with the Department on the results of each such test. The required test report shall be

each test is completed. The test report: shall provide sufﬁcxent detail on the emissions unit tested and
the test procedures used to allow the: Department to determine if the test was properly conducted and
the test results properly computed As a minimum, the test report, other than for an EPA Method 9
test, shall provide the applicable informationiisted in Rule 62-297.310(8)(c), F.A.C. [Rule 62-
297.310(8), F.A.C.] ..

f.excess emissions occur, the owner or operator shall notify the appropriate
Department District Office and the appropriate local program within one working day of: the nature,
extent, and duratton of the excess emissions; the cause of the excess emissions; and the actions taken
to correct’ the problem.“In addition, the Department may request a written summary report of the

,;‘imCJdent [Rule 62 4.130,F.AC]

26.

Excess Em1551ons Report - Malfunctions: In case of excess emissions resulting from malfunctions,
each: owner or operator shall notify the appropriate Department District Office and the appropriate
local program in accordance with Rule 62-4.130, F.A.C. A full written report on the malfunctions
shall be submitted in a quarterly report if requested by the Department. [Rule 62-210.700(6), F.A.C.]

. Annua] Operating Report for Air Pollutant Emitting Facility: The Annual Operating Report for Air

Pollutant Emitting Facility shall be completed each year and shall be submitted to the appropriate
Department District Office and the appropriate local program by March 1 of the following year. [Rule
62-210.370(3),F.A.C)]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand PSD-FL-294
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS V

SUBSECTION A: The following specific conditions apply to the following emission§ unit“s';“” .

EMISSIONS EMISSIONS UNIT DESCRIPTION‘
UNIT NO.
075 LOX/Kerosene Rocket Engine Test Stand

EMISSIONS UNIT(S) DETAILS

LOX/Kerosene Rocket Engine Test Stand, designated Emissions Unit 075, consisting of an engine
containment can, a water-cooled silencer, and an exhaust gas deflector. Emissions are controlled through
the use of a minimum oxidant to fuel ratio and the water-cooled silencer.

{Permitting note(s): The emissions unit has been reviewed under the PSD Program for carbon monoxide
(CO). As a new major source of CO, the emissions unit is subject to the Best Available Control
Technology (BACT) requirements of Rule 62-212.400(5)(c), F.A.C. Potential emissions of particulate. :..
matter (PM and PM10), sulfur dioxide (SO,), oxides of nitrogen (NO,), and volatile organic compounds - "
have been estimated at 2.3, 1.4, 1.4, and 2.9 tons per year, respectwely The emnssnons umt i not subject .

for future regulatory action under the Natlona] Emission Standards for Hazardous .

Source Categories (40 CFR Part 63). A case-by-case determination of the M hi able Control

CONSTRUCTION REQUIREMENTS
Al

sign specifications

Test Stand: The test stand shall be constructed in accorg
maximum specifications:

and 62-296.320(4)(c), F.A.C.]

‘ithin one year of initial issuance of this permit, the permittee shall

A2,

lance for injecting stoichiometric rates of oxygen into the exhaust downstream of the engine.
ppropriate 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.

[Rule 62-4.070(3) and BACT)]
OPERATING RESTRICTIONS

A3. Permitted Capacity: The permittee shall not allow, cause, suffer or permit the operation of the
unit in excess of the following capacities without prior authorization from the Permitting

Authority:
United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand _ PSD-FL-294
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" AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS BUNAT SPECIFIC CONDITIONS

(i). Test'Dur.'ati'on:“.Rocket en-gine test firing duration shall not exceed a total of 240 seconds
per 8-hour period.

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

(111).  Oxidant/Fuel Ratio: All rocket engine test firings shall be conducted at a minimum
- oxidant/fuel ratio of 2.72 pounds of oxygen per pound of fuel.

(iv).  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 perlod and 318,000 gallons per
year (12-month rolling total)

V). Quench Water: All rocket engine test firings shall be conducted with a mlnlmum quench
water flow of 3,220 gallons per second.

[BACT, Rules 62-4.160(2), 62-210.200(228), and 62-210.300, F.A.C.]

{Permitting note: Prior authorization includes the issuance of construction, reconstruction, or
modification permits or a determination by the Permitting Authority that the act1 subj'ect
t0 62-210.300(1), F.A.C.} -

A.4.  Methods of Operation: The permittee shall not allow, cause, suffer or: pe change in the
method(s) of operation resulting in increased short-term or long-term pdtentlal ‘emissions, without
prior authorization from the Permitting Authority. The authorlzed methods of‘operation include
the following:

oxndlzer ,
[BACT, Rules 62-4.160(2), 62-2

A.5.  Test Conditions: Rocket englne test:firings shall be restricted to daylight hours (1 hour after
* sunrise and 1 hour prior.to: sunset) and. only under ambient conditions that provnde good

dispersion of the exhau

County Health Dej

CHD) for approval prior to the initial test. Non-daylight hour
case-by-case basis by the Palm Beach County Health Department

on: The permittee is authorized to operate the unit continuously within the
11m1ts of the permitted capacities of Condition 3 and the test conditions of Condition 5 of this

[BACT, Rules 62-4.160(2), 62-210.200(228) and 62-210.300, F.A.C.]
EMISSION LIMITATIONS AND STANDARDS

A.7.  Visible Emissions: The permittee shall not allow visible emissions that exceed forty (40) percent
opacity from any rocket engine test firing.

[BACT, Rule 62-296.320(4)(b), F.A.C.]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand , PSD-FL-294
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIF1C CONDITIONS

AL

A9,

Carbon Monoxide 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 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 or the Palm Beach County
Health Department.

[BACT, Rules 62-4.160(2), 62-210.200(228), and 62-210.300, F.A.C ]

BACT Determination: The permiitee shall comply with the requirements of Appendix BD of
this permit.

[BACT and Rule 62-212.400(5)(c), F.A.C.]

TEST METHODS AND PROCEDURES.

A.10.

A1l

Visible Emissions: All visible emissions tests performed pursuant to the requirements of th]S KR
permit shall comply with the following provnslons A

(i). Test Method: The test method for visibie emissions shall be DEP Method 9, mcorporated in
Rule 62-267.401(9)(c), F.A.C. The required minitnum period of observation for a: ;
compllance test shall for operations that are normally completed within less than the
minimum observation period and do not recur within that time, the perlod of observation shall
be equal to the duration of the operation completion time. The opacnty test observation
period shall include the period durmg which the highest 0pac1ty emissionscan reasonably be
expected to occur. : : D

[BACT, Rule 62-297.310(4)(a)2.a, F.AC]

(i1). Test Procedures: Test procedures shall meet a]l apphcable requ1rements of Chapter 62-297,
FAC.
[Rule 62-296.410(3)(c), F.A.C

Carbon Monoxide Emissions: ":'T'}'ie'permirtee shall, prior to any rocket engine test firings,
establish an ambient air quality momtormg program to measure ambient air concentrations of CO
before, during, and afte ocket engine: test f' ring. The program shall be conblctent with the
procedures specified i

ompliance Demonstratlons The permlrtee shall conduct a visible emissions

compliance test during the initial rocket engine test firing and each subsequent test firing when a

“.. new oxidant/fuel ratio is used. Initial compliance with the CO emission limitations shall be

" demonstrated through compliance with Conditions 8 and 11 of this permit.

[BACT and Rule 62-297.310(7)(a)1., F.A.C.]

Continuous Compliance Demonstrations: The permittee shall demonstrate continuous
compliance with the CO emissions limitation by use of the ambient air quality monitoring
program required by Condition 11 of this permit.

[BACT and Rule 62-4.070(3), F.A.C.]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand : PSD-FL-254
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

A.14.  Annual Compliance Demonstrations: The permittee shall have a formal compliance test
conducted for visible emissions annually during each federal fiscal year (October 1 — September
30), unless otherwise specified by rule, order, or permit.

[BACT and Rule 62-297.310(7), F.A.C.]

A.15. Flow Monitors: The permittee shall install, maintain, operate and calibrate flow monitors to
measure the oxidant, fuel and quench water flow rates during each rocket engine test firing. All
instrumentation shall be properly maintained and functional at all times, except during instrument
‘breakdown, calibration or repair to ensure compliance with Conditions 3, 4, 5, and 8 of this
permit.

[Rule 62-4.070(3), F.A.C.]
A.16. Recordkeeping: The permittee shall maintain the followmg records:

(i). Test Identification Number;

(ii).  Test Date and Time (Start and Finish);
(i11).  Test Duration (Planned and Actual);

(iv). Oxidant and Fuel Types;

(v). Oxidant/Fuel Ratio (Planned and Actual);
(vi). Fuel Usage (gallons per minute);

(vii). Quench Water Rate (Planned and Actual);
(viii). Test Condition Summary;

(ix). CO Ambient Concentrations;

(x). Mishaps; and

(xi). Daily and Monthly Totals of Test Duration:*

[Rule 62-4.070(3), F.A.C.]
A.17. Reporting: The permittee shall submit the followingreports:

Cest Fnrmgs, and Fuel Usage.

(i). Test Notifications: Notiﬁ(:_évtio the PBCHD at least 24 hours prior to a rocket engine test
firing. The notificationshall include the date and time of the test firing, the expected duration
of the test firing, the ed oxidant/fuel ratio, and the planned fuel usage rate.

JRule 62-4.130,F.A.C.]

A.18. 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.

[BACT and Rule 62-4.070(3), F.A.C.]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
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AIR CONSTRUCTION PERMIT
SECTION I111. EMISSIONS UNIT SPECIFIC CONDITIONS

SUBSECTION B: The following specific conditions apply to the following emissions units: s

EMISSIONS -
UNIT NoO. EMISSIONS UNTT DESCRIPTION
076 NSPS Storage Tank — 36,000 Gallon Capacity

EMISSIONS UNITS DETAILS

Emissions Unit 076 is a stationary storage tanks each having an approximate capacity of 36,000 gallons.
The tank is subject to specific recordkeeping requirements of 40 CFR 60 Subpart Kb. The tank will store
and handle kerosene, a volatile organic liquid (VOL), for the LOX/Kerosene Rocket Engine Test Stand
(E.U. ID No. 075).

{Permitting notes: The unit is classified as new facilities under the New Source Performance Standards
(40 CFR 60 Subpart Kb) and subject to the recordkeeping requirement of 40 CFR 60 Subpart Kb.}

The following specific conditions apply to the emissions unit(s) listed above:

OPERATING RESTRICTIONS

L

B.1. Permitted Capacity. The permittee shall not allow, cause, suffer, or permit the: opera ion‘of ;-
Emissions Unit 076 in excess of 318,000 gallons per year without prior authorization from the
Permitting Authority:

[Rules 62-4.160(2), 62-210.200(228), 62-210.300, F.A.C.]

B.2. Methods of Operation: The permittee shall not allow, caij:"éf:"e suffer or permit any change in the
method of operation of Emissions Unit 076 without prior auth rization from the Penmttmg
Authonty The authorized methods of Operatlon m ude the followmg
i). tore
(). VOL Vapor Pressure: The pe

2-297:310(7), F.AC.]

C The permittee shall implement the followihg periodic monitoring requirements to ensure
compliance with the Specific Conditions B.1 and B.2. of this permit:

(1). Monthly Throughput: The permittee shall monitor and record the monthly throughput of
~ volatile organic liquids through each tank.

(i1). Volatile Organic Liquid Types: The permittee shall monitor and record the type (Name and
True Vapor Pressure at 80°F) of volatile organic liquids stored and handled in each tank.

[Rule 62-213.440(1)(b), F.A.C.]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
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AIR CONSTRUCTION PERMIT
SECTION II1. EMISSIONS UNIT SPECIFIC CONDITIONS

New Source Performance Standards (NSPS)

{Permitting note: The unit is subject to the recordkeeping réquirements of 40 CFR 60 Subpart Kb
provided the permittee complies with the requirements of 40 GFR 60.110b, Applicability.}

E.7. 40 CFR 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: The permittee shall comply with the applicable requirements of 40 CFR
60 Subpart Kb contained in Appendix NSPS-Kb. Specifically:

(a) 40 CFR 60.110b, Applicability,

(b) 40 CFR 60.111b, Definitions,

(c) 40 CFR 60.116b, Monitoring of Operations
[40 CFR 60.40b(a), Rule 62-204.800(7)(b), F.A.C.]

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

Page 6



APPENDIX BD - DETERMINATION OF

BEST AVAILABLE CONTROL TECHNOLOGY (BACT)

United Technologies Corp.- Pratt & Whitney
LOX/Kerosene Rocket Engine Stand Project

Palm Beach County

DEP File No. 0990021-00:

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

Month Day, 2001



APPENDIX BD - BACT DETERMINATION

"~ United Technologies Corp. — Pratt & Whitney
LOX/Kerosene Rocket Engine Stand Project
: Palm Beach County

United Téchnéldgies Corp.- Pratt & Whitney (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 Control 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 |
Technical Evaluation and Preliminary Determination issued concurrently with this determmat10n 3

BACT DETERMINATION REQUESTED BY THE APPLICANT: "f%{{;_; o

The applicant requested that the Departmént’s BACT determination for CO. emlqsmns requlre no
control equipment due to prohibitive cost and impracticability of controllmg.gsuch ai 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 combustlon efﬁc1ency thus reducing CO
emissions. :

BACT DETERMINATION PROCEDURE:

In accordance w1th Chapter 62-212, F.A. C a BACT:?::idetemiinatio;n is based on the maximum

(Department), on a case by case ba51s takmg into account energy, environmental and economic
1mpacts and other costs, deterrmnes is achlevable through appllcatlon of productlon processes and

) ':All scientific;: ‘engineering, and technlcal material and other mformatlon available to the
: Department

e The emission limiting standards or BACT determinations of any other state.
e 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 1in 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. If it 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

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

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 Accordmg 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 locatlons costs etc EPA is still
researching the matter so Mr. Copeland’s assessment of the present; 51tuatlon Is 1iot considered as
final. -

BACT DETERMINATIONS BY EPA AND STATES

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

o MS-0019, State of Mississippi, Dece ber 1990 BACT Determination for the National
Aeronautics and Space Administration’s (NASA) Stennis Space Center. The BACT
determination required usé:of a.deflector:ramp to aid in dispersion and prevent scouring of soil -
and restrictions on meteorol ical conditions to prevent possible acid rain formation. Specific
numerical limits we'"' n estabhshed The project was associated with the Advanced Solid -

: he project was later discontinued when Congress suspended

funding-.

, OTHER INFORMATION AVAILABLE TO THE DEPARTMENT

The prlmary 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

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

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:

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

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

o 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,
PMjq, SO,, 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 per10d :

The Department is also aware of the other rocket engine test stands, however, the 1990 DEQ
BACT determination is the only one that included a BACT determination and 1
floor.

PROPOSED PROJECT AND EMISSIONS

The applicant proposes to construct and operate a LOX/Kerosene ocke "ngine Stand at its
existing rocket test facility in West Palm Beach. The applic; plso ‘6perates a gas turbine testing
facility and a helicopter development facility at the existing This’ prOJect will consist of liquid
oxygen and fuel storage tanks (64,000 and 36,000 gallonicapacities), an engine containment can, a
water-cooled silencer, an exhaust gas deflector, a line ing water retention pond, and an
elevated 1-million gallon water supply tank. i

Emissions will be generated from»--co ion of fuel during 12 test firings per year lasting 240

indicated next:

Pollutant H, VOC PM SOx NOx

quantlﬁes 1 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 smgle HAP or less than 25 TPY of all
HAPs combined. '

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

“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 oniy 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 turbme
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% COz, 8% H, and 41%
H,0 vapor. Kerosene rocket engines fire a fuel rich mixture for heat control ﬂexxblhty, firing at
approx1mately 82% of theoretical O, required for complete combustion. Consequently, CO |
emissions from engines of this type are very high cornpared to. combustlon turbines that rarely
exceed 150-200 ppm CO even at medium loads. o

Turbine exhaust oxidation technology applied to a rGEket e_ngine 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 annualizedcost of about $68,000,000. An additional $100,000,000
would be required, according to the apphcant to construct an appropriate infrastructure for a
control device designed to with: and the maximum thrust and high temperatures of the rocket
engine exhaust. The Departmentic Joes not necessarily accept these figures, but agrees that actual
figures can be many millions of dollars.

If a system could be designe ‘capture the rocket engine exhaust gases and convert the CO to
CO, catalytlcally 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
operatlng 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. Sinceé 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

United Technologies Corp.- Pratt & Whitney : DEP File No. 0990021-004-AC (PSD-FL-294)
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to evaluate the fea51b111ty 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:

as the fﬁel and-liquid oxygen (LOX) as the oxidizer.

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 period, and
1,000 tons per year (12-month rolling total) as determined using the NASA-Lewis chemica
equilibrium computer program or equivalent method approved by the Department. .

Test Stand The‘test stand shall be constructed in accordance with the design speclﬁcatlons

Test Duration — Rocket engine test firings shall not exc
period :

: d 0 dizerTypes - Rocket engine test firings shall be limited to the ﬁrlng of kerosene

Test Condltlons — 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).

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

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 a mishap 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
mishap 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 consistent with
the procedures specified in the Ambient Monitoring Guidelines for Prevention of Significant
Deterioration (EPA 450/4-87-007, U. S. Environmental Protection Agency, Office of Air
Quality Planning and Standards, Research Triangle Park, N. C. 27711, May 1987). o

e Oxygen Injection Study — Within one year of initial issuance of this permit, the permlttee sha]] _

complete and submit to the Department an engineering and cost study evaluating the:technical
- feasibility and cost effectiveness of direct O, (Air or Pure Oxygen) injection’for reducmg ‘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- shlelded 1ntema11y-cooled
oxygen lance for injecting stoichiometric rates of oxygen into the exhaust downstream of the
engine. Appropriate kinetic modeling shall be utilized to; pr_edlct the ox1dat10n reaction rates
and overall CO conversion for various conﬁguratlons of thA_v 1nject10n apparatus and various
injection locations and methods. :

e Compliance Demonstrations — Compliance with "tihe v'i’é_i:ble emissions limitation shall be
demonstrated initially for each new oxidant/duel ratio,and annual thereafter. Compliance with
the CO emissions limitation shall be‘demonstrated 1n1t1a11y and continuously thereafter through
the use of the NASA Lewis chemical: equ111br1um computer program or its equivalent as
approved by the Department or 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 didnot résult in a predicted ambient impact greater than the National
Ambient’Ai ':’a_llty Standards (NAAQS) for CO adjusted based on the ambient monitoring

nificant emissions increase in a PSD Pollutant; or result in emissions ofa

: hazardous air pollutant in an amount of 10 tons per year or greater individually or 25 tons per

year or greater collectively.

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand : Palm Beach County
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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: Approved By:
C. H. Fancy, P.E., Chief Howard L. Rhodes, Director T
Bureau of Air Regulation Division of Air Resources Management

Date:

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand Palm Beach County
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APPENDIX GC
GENERAL PERMIT CONDITIONS [F.A.C. 62-4.160]

G.1

G.2

G3

G.4

G.5

G.6

G.7

G.8

The terms, conditions, requirements, limitations, and restrictions set forth in this permit are "Permit
Conditions" and are binding and enforceable pursuant to Sections 403.161, 403.727, or 403.859 through
403.861, Florida Statutes. The permittee is placed on notice that the Department will review this permit
periodically and may initiate enforcement action for any violation of these conditions.

This permit is valid only for the specific processes and operations applied for and indicated in the
approved drawings or exhibits. Any unauthorized deviation from the approved drawings or exhibits,
specifications, or conditions of this permit may constitute grounds for revocation and enforcement action
by the Department.

As provided in Subsections 403.087(6) and 403.722(5), Florida Statutes, the issuance of this permit does
not convey any vested rights or any exclusive privileges. Neither does it authorize any injury to public

or private property or any invasion of personal rights, nor any infringement of federal, state or local:laws
or regulations. This permit is not a waiver or approval of any other Department permit th_ati_may be":
required for other aspects of the total project which are not addressed in the permit. e

This permit conveys no title to land or water, does not constitute State recognition or ackn ,wledgment of
title, and does not constitute authority for the use of submerged lands unless hereln:-prov1ded and the

necessary title or leasehold interests have been obtained from the State. Only‘the T 'stees of the Internal
improvement Trust Fund may express State opinion as to title.

This permit does not relieve the permittee from liability for harm or “njury to human health or welfare,
animal, or plant life, or property caused by the construction peratlon of thls ‘permitted source, or from
penalties therefore; nor does it allow the permittee to.cause pollution in'contravention of Florida Statutes
and Department rules, unless specifically authorize by an rder from the Department.

The permittee shall properly operate and maintain thefacility:and systems of treatment and control (and
related appurtenances) that are installed.or-used by the permvlttee to achieve compllance with the
conditions of this permit, as required by:Department rules. This provision includes the operation of
backup or auxiliary facilities or:similar systems when necessary to achieve compliance with the
conditions of the permit and equired:by Department rules.

The permittee, by acceptmg thls ermit, specifically agrees to allow authorized Department personnel,
upon presentatlon of s‘or other documents as may be required by law and at a reasonable time,
access to thep

Sathple 0 momtor any substances or parameters at any location reasonably necessary to assure
compllance with this permit or Department rules.

Reasonable time may depend on the nature of the concern being investigated.

If, for any reason, the permittee does not comply with or will be unable to comply with any condition or
limitation specified in this permit, the permittee shall immediately provide the Department with the

~ following information:

a) A description of and cause of non-compliance; and

b) The period of noncompliance, including dates and times; or, if not corrected, the anticipated time the
non-compliance is expected to continue, and steps being taken to reduce, eliminate, and prevent
recurrence of the non-compliance.

The permittee shall be responsible for any and all damages which may result and may be subject to
enforcement action by the Department for penalties or for revocation of this permit.
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GENERAL PERMIT CONDITIONS [F.A.C. 62-4.160]

G.9

G.10

G.12
G.13

G.14

G.15

In accepting this permit, the permittee understands and agrees that all records, notes, monitoring data and .
other information relating to the construction or operation of this permitted source which are submitted

to the Department may be used by the Department as evidence in any enforcement case involving the
permitted source arising under the Florida Statutes or Department rules, except where such use is
prescribed by Sections 403.73 and 403.111, Florida Statutes. Such evidence shall only be used to the
extend it is consistent with the Florida Rules of Civil Procedure and appropriate evidentiary rules.

The permittee agrees to comply with changes in Department rules and Florida Statutes after a reasonable
time for compliance, provided, however, the permittee does not waive any other rights granted by Florida
Statutes or Department rules.

This permit is transferable only upon Department approval in accordance with Florida Administrative
Code Rules 62-4.120 and 62-730.300, F.A.C., as applicable. The permittee shall be liable for any on-
compliance of the permitted activity until the transfer is approved by the Department. , .

This permit or a copy thereof shall be kept at the work site of the permitted activity.
This permit also constitutes: =

a) Determination of Best Available Control Technology (X)
b) Determination of Prevention of Significant Deterioration (X); an
¢) Compliance with New Source Performance Standards (X). '

The permittee shall comply with the following:
a)

b) The permittee shall hold at the f.
monitoring information (includi
recordings for continuo nif :
required by this permit, cords of all data used to complete the application or this permit. These
materials shall beretain east three years from the date of the sample, méasurement, report, or

e dates analyses were performed;
4. The person responsible for performing the analyses;
5. The analytical techniques or methods used; and
6. The results of such analyses.

When requested by the Department, the permittee shall within a reasonable time furnish any information
required by law which is needed to determine compliance with the permit. If the permittee becomes
aware that relevant facts were not submitted or were incorrect in the permit application or in any report
to the Department, such facts or information shall be corrected promptly.
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Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

P.E. Certification Statement -

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

UTC Pratt & Whitney
LOX/Kerosene Rocket Engine Test Stand
Palm Beach County

Project type:

Project is construction of: a liquid oxygen and kerosene-fired rocket test stand with a water-cooled
silencer and exhaust gas deflector; a water storage tank; a liquid oxygen tank; and a kerosene tank. The
stand will be fired up to 12 times per year for 240 seconds per occurrence.

. Carbon monoxide emissions will be controlled by maintaining a 2.72:1 oxygen to fuel ratio (by
weight). A CO monitoring program is required largely due to projected concentrations approaching the
NAAQS. The Department will require a feasibility study to determine if it is possible to increase the
oxygen to fuel ratio to reduce generation of CO.

I HEREBY CERTIFY that the engineering features described in the above referenced application
and subject to the proposed permit conditions provide reasonable assurance of compliance with
applicable provisions of Chapter 403, Florida Statutes, and Florida Administrative Code Chapters
62-4 and 62-204 through 62-297. However, I have not evaluated and I do not certify aspects of the
proposal outside of my area of expertise (including but not limited to the electrical, mechanical,
structural, hydrological, and geological features).

ﬁ%‘\/ 1]22 f2001

A A. Linero, P.E. Date
Registration Number: 26032

Department of Environmental Protection
Bureau of Air Regulation

New Source Review Section

111 South Magnolia Drive, Suite 4
Tallahassee, Florida 32301
Phone (850) 921-9523
Fax (850) 922-6979

“More Protection, Less Process”

Printed on recycled paper.



| . Florida Department of
Memorandum ~ Environmental Pro_tection

TO: Clair Fancy

FROM: A. A. Linero &/V far

DATE: January 22, 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 Intent to Issue for the construction of a
LOX/Kerosene Rocket Engine Test Stand at the subject facility near in Palm Beach County.

The project will cause significant emissions of Carbon Monoxide (CO), estimated to be
1,000 tons per year from the test firings of rocket engines. High CO emissions result from the
rich fuel /oxygen mixture used. No similar facility has been found anywhere in the world that
has any CO pollution control equipment. The applicant estimated that the cost of a conventlonal
incinerator for CO control would be prohibitive (over $500,000,000).

The U.S. EPA is working on a MACT for Rocket Stands, but so far has developed no useful
information. We believe, but are not certain that HAPs will be less than 10 TPY. Therefore we
did not conduct a case-by-case MACT determination. We did find a 1990 BACT for a stand at
the Stennis Center in Mississippi.

There is quite a bit of uncertainty regarding ground-level CO concentrations that approach
the NAAQS. We are requiring post-construction CO monitoring as requested by Palm Beach
County. Instead of requiring such expensive treatment we are requiring an engineering and cost
study to identify and evaluate options for injecting pure oxygen into the engine exhaust
downstream of the engine to oxidize CO. The study will be due one year after the permit is
issued.

BACT emission control requirements consist of limiting the amount of fuel fired, the number
and duration of test firings, and the minimum fuel/oxygen ratio.

Today is Day 76. I recommend your approval and signature.

AAL/



BEST AVAILABLE COPY

PO. Box 108600 Z. Pratt & Whitney

West Palm Beach, FL 33410-8600
561-796-2000 A United Technologies Company

CERTIFIED MAIL #7000 0520 0016 2767 7963
(Submitted by Fax: 850-487-4938) R EC Ejv ED

February 16, 2001

FEB 22 2901

Ms. Kathy Carter BUREAU OF aiR REGULATION
Agency Clerk '
Office of General Counsel

Florida Department of Environmental Protection

3900 Commonwealth Boulevard, MS 335

Tallahassee, Florida 32399-3000

RE: REQUEST FOR TIME EXTENSION TO FILE PETITION FOR HEARING
Pratt & Whitney, LOX/Kerosene Rocket Engine
DEP File No. 099002 (-004-AC (PSD-FL-294)

Dear Ms. Carter:

The draft permit for the above-referenced faciiity in West Palm Beach was issued on January 29, 2001,
and received on February 2, 2001, by Pratt & Whitney (P&W). P&W has reviewed the specific permi:
conditions regarding the rocket test stand. Based upon this review, we believe that certain conditions of
the draft permit (test stard design, ambient CO monitering, controls study, fuel rates, mixture ratios,
water rates, etc.) could significantly affect project viability, safety. and the performance of rocket testing.
Accordingly, P&W believes that these permit conditions must be discussed and resolved with Florida
Department of Environmental Protection (FDEP) staff prior to the issuance of the final permit.

As a result, pursuant to Rule 28-106.111, F.A.C., P&W hereby submits a request for a 90-day extension
to file a petition for hearing under Sections 120.569 and 120.57, F.S. We believe this request for
extension will allow P&W and FDEP to informally evaluate the technical, financial, safety, and logistical
ramifications of the draft permit and resolve these issues without the necessity for a hearing... We have
attached the certificate required under Rule 28-106.111, F.A.C. See Attachment #1.

Please contact Mr. Dean Gee at 561-796-2108 or Mr. David Alberghini at 561-796-2448 if you have any
questions.

Sincerely,

John K. Sillan

Manager
Facilities Management

Attachment
Qfehs\windocs\environ\dja\FDEP_LOX-Kerosene_TimeExtension.Doc

cc: A.A. Linero, FDEP
Benny Susi, P.E., Golder Associates
File: B4.2.2.3 LOX/Kerosene Rocket Test Stand



ATTACHMENT #1 .

CERTIFICATE

I, John K. Sillan, hereby certify that this extension request was discussed with Mr. A. A. Linero,
P.E., Administrator, New Source Review Section of the Florida Department of Environmental
Protection and that he has no objection to the granting of an extension.

By %M/ Z/’b/al

(Aohn K. Sillan Date
Manager
Facilities Management




‘Department of |
Environmental Protection

Twin Towers Office Building » :
Jeb Bush ' .. 2600 Blair Stone Road ' David B. Struhs
Governor : : Tallahassee, Florida 32399-2400 Secretary

January 29, 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-294)
- LOX/Kerosene Rocket Engine Test Stand

Dear Mr. Sillan:

Enclosed is oue copy of the 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 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. ’ :

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
Depairtment'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

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

CHF/al

Enclosures

“More Frotection, Less Process”

Printed 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.0. 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.

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 appropnate 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 62-1 10.106(7)a)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 #5505, 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 pubhcatxon may result in the denial of the permit pursuant to Rules 62-110.106(9)
& (11),FAC.

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 Public Notice of Intent to
Issue 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 a
significant change in the proposed agency action, the Department shall revise the proposed permit and require,
if applicable, another Public Notice.




United Technologies Corp.-Pratt & Whitney
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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.

v 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 only 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; (c) 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. If there 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 w1shes
the agency to take with respect to the agency’s proposed action.

A petition that does not dispute the material facts upon which the Departmeht’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 federal 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; (e) 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 cf 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.

it 2“““/[

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

Executed in Tallahassee, Florida.

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 | to the person(s) listed:
John K. Sillan* Darrel Graziani, PBCHD
Benny Susi, P.E., Golder Associates Gregg Worley, EPA
Isidore Goldman, SED John Bunyak, NPS
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.

(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. B : ‘

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 shall 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 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; (c) 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. If 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 Issue and related documents can also be viewed at www.dep.state.fl.us/air by
clicking on permitting and then “Utilities and other Facility Permits Issued” under the PSD/Construction
Permits. -

- NOTICE TO BE PUBLISHED IN THE NEWSPAPER
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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

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 I
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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Figure 1 — Jupiter, Florida Figure 2 — Site - SR 710 and CR 711
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

Standard Industrial Classification Codes (SIC) .

Major Group Number 37 Transportation Equipment
Group Numbers 372 Aircraft and Parts
376 Guided Missile and Space Vehlcles and Parts
Industry Numbers 3724 Aircraft Engines and Engine Parts
3764 Guided Missile-and Space Vehicle Propulsmn 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 pollutants lead and PM)o (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 Il

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 Categorles (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 facﬂxty includes the following regulated
and source category activities:

e 40 CFR Part 63, Subpan T, Halogenated Solvent Cleaners;
e 40 CFR Part 63, Subpan 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 A DEP File No. 0990021-004-AC (PSD-FL-294)
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

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

. 40 CFR Pért 60, Subpaﬁ 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 Dc, 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, NOx, 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 (SO,) : 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-F L-294)
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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 NoO. : .

075 LOX/Kerosene Rocket Engine Test Stand®”

076 Kerosene Fuel Storage Tank

- Note: V) The EPA has determined that emissions from Rocket Firing at Test Stands are
considered point source emissions; June 9, 1988

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:

Pollutant | CO CO;, H, VOC | PM SOx | NOx

Ib/sec 694.4 | 1,366.0 | 17.1 2.0 1.6 <1 0.97

TPY | 1,000.0 | 1,967.0 | 24.7 2.9 2.3 1.4 1.4
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 DEP File No. 0990021-004-AC (PSD-FL-294)
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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 appiication 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.” '

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-F L;294)
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

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 determinc the effect that émissions 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.

DEP File No. 0990021-004-AC (PSD-FL-294)
Palm Beach County
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

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% H,O 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 hmxtatlon of twenty (40) percent opacity
and the following work practices:

¢ 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 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.

e Test Stand - The test stand shall be constructed in accordance with the design
specifications provided within the application including a Water Cooled Silencer with a
maximum diameter of 20 feet and a maximum length of 80 feet 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.
United Technologies Corp.- Pratt & Whitney ' DEP File No. 0990021-004-AC (PSD-FL-294)
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

e Test Duration — Rocket engine test ﬁrmgs 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-
month rolling total);

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

e 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).

o Quench Water - All rocket engine test firings shall be conducted at a minimum quench
water flow of 3,220 gallons per second.

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).

¢ 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 a mishap (i.e., test duration > 240 seconds, O/F ratio
-less than 2.72, fuel usage > 13,250 gpm, a flame out, etc.) occurs during a test, a written
excess emissions report shall be provided to the PBCHD within 24 hours of the test. The
report shall identify the mishap and impacts.

¢ 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 consistent
with the procedures specified in the Ambient Monitoring Guidelines for Prevention of
Significant Deterioration (EPA 450/4-87-007, U. S. Environmental Protection Agency,
Office of Air Quality Planning and Standards, Research Triangle Park, N. C. 27711, May
1987).

o 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; (Air or Pure Oxygen) 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.

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021 -004-AC (PSD-FL-294)
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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 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 any of the following:

1. apredicted 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

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

[98 )

. Air Quahty 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;
s A significant impact analysis;
e An Ambient Air Quality Standards (AAQS) analysis; and

o 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)
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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/m3 , 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 applicants 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
model 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 I
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 IT Area
increments.

United Technologies Corp.- Pratt & Whitney . DEP File No. 0990021-004-AC (PSD-FL-294)
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TEC}HN ICAL EVALUATION/PRELIMINARY DETERMINATION

- Maximum Project Air Quality Impact for Comparison
With the PSD Class II Significant Impact Level in the Vicinity of the Facility

Averaging M.aximum , 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/m®) (ug/m®) Impact (ug/m®) 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.

United Technologies Corp.- Pratt & Whitney
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TECHNICAL EVALUATION/PRELIMINARY DETERMINATION

Additional Impacts Analysis Growth-ReIated Air 0ualtty 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 initia! test firing and shall
continue for a minimum of 12 valid test runs. A valid test run shall be deemed one in
which the wind direction will position at least one monitoring station downwind. The
program will allow the applicant to discontinue monitoring upon approval of the PBCHD
during extended periods when testing is not scheduled.

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.

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

United Technologies Corp.-Pratt & Whitney Permit No. 0990021-004-AC
P.O. Box 109600 PSD-FL-294
West Palm Beach, FL 33410-9600 Project LOX/Kerosene Rocket
Engine Test Stand
Expires: March 31, 2003

AUTHORIZED REPRESENTATIVE:
Mr. John K. Sillan, Manager Facilities Management
PROJECT AND LOCATION

This permit authorizes the permittee to construct a LOX/Kerosene Rocket Engine :

is approximately 120 km (74.9 miles) from the 51te
STATEMENT OF BASIS

Chapters 62-4, 62-204, 62-210, 62-212, 62-296, and 62-
to construct the emissions units in accordance with the

condmons of this permit and as
documents on file with the Depar

APPENDICES

The attached appendices gf this permit:

BACT Determination
neral Permit Conditions
40 CFR 60 Subpart Kb - Standards Of Performance For Volatile Organic Liquid

Storage Vessels

Howard L. Rhodes, Director
Division of Air Resources
Management




AIR CONSTRUCTION PERMIT
SECTION 1. FACILITY INFORMATION

FACILITY DESCRIPTION

United Technologies Corp.- Pratt & Whitney (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) in West Palm Beach, 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 Control Technology
(BACT) in accordance with Rule 62-212.400, F.A.C.

PROJECT DETAILS

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' dte
supply tank.

The proposed facility will consist of the following emissions units.

EMISSIONS UNIT NoO.
075
076

EMISSIONS UNIT’_D

REGULATORY CLASSIFICATION

The facility is classified as a Major Source of air pollution: nderv__the PSD and Title V programs based on

potential emissions of carbon monoxide (CQ);volatile organi¢:compounds (VOC), nitrogen oxides
(NOx), sulfur dioxide (SO,), tnchloroethyl and total combined hazardous air pollutants (HAPs)
exceeding 25 tons per year. This facility is not:within an industry included in the list of the 28 Major
Facility Categories per Table 62+ _. The project permltted herein is subject to the
requirements of the federal Prevention of Slgmﬁcant Deterioration air quality rules for CO emissions and
New Source Performancé Standard for fuel storage tanks as well as state rules cited in the general and
specific conditions

ate of Receipt of Application

“First Request for Additional Information

Final Request for Additional Information

10-09-00 Date Application Complete

01-29-01 Intent Issued
RELEVANT DOCUMENTS

The documents listed below constitute the basis for the permit and are on file with the Department.

e Permit application
e Applicant's additional information noted above
e Department's Technical Evaluation and Preliminary Determination and Intent to Issue

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand PSD-FL-294
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AIR CON STRUCTION PERMIT
SECTION II. FACILITY-WIDE SPECIFIC CONDITIONS

The following specific conditions apply to all emissions units at this facility addressed by this permit.
ADMINISTRATIVE

1. Regulating Agencies: All documents related to applications for permits to construct, or modify an
emissions unit should be submitted to the Bureau of Air Regulation (BAR), Florida Department of
Environmental Protection at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida 32399-
2400, phone number 850/488-0114. All documents related to reports, tests, operation permit
applications, minor modifications and notifications shall be submitted to the Palm Beach County
Health Department, post Office Box 29, 901 Evernia Street, West Palm Beach, Florida 33402-0029,
Phone 562-355-3136.

2. General Conditions: The permittee is subject to and shall operate under the attached General Permit
Conditions G.1 through G.15 listed in Appendix GC of this permit. General Permit Conditions are
binding and enforceable pursuant to Chapter 403 of the Florida Statutes [Rule 62-4.160, F.A.C. ]

W

Terminology: The terms used in this permit have specific meanmgs as defined in the corres
chapters of the Florida Administrative Code. : ‘

1 62-212, 62-213, 62-296, 62 297 and the Code of Federal Regulatlon
reference in the Florida Administrative Code (F A.C.) regulations

w:th any apphcable federal, state, or local permlttmgf
[Rules 62-204. 800 62-210. 300 and 62- 210 900 F.A.

the 18-month period upon a satisfactory showing that an extension is _]UStlﬁed
[Rules 62-4.070(4), 62-4.210(2) & (3), and 62-210.300(1)(a), F.A.C.]

BACT Determination: In conjunction with extension of the 18 month period to commence or

continue construction, or extension of the permit expiration date, the permittee may be required to
demonstrate the adequacy of any previous determination of Best Available Control Technology

~ (BACT) for the source as applied to any new or modified emission units.
[Rules 62-4.070(4), 62-4.210(2) & (3), 62-210.300(1)(a), and 62-212.400(6)(b), F.A.C.]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand PSD-FL-294
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AIR CONSTRUCTION PERMIT
SECTION II. FACILITY-WIDE SPECIFIC CONDITIONS

7. Modifications: No emissions unit or facility subject to this permit shall be constructed or modified
without obtaining an air construction permit from the Department. Such permit must be obtained
prior to the begmnmg of construction or modification.

[Rules 62-210.300(1) and 62-212.300(1)(a), F.A.C.]

8. Title V Operation Permit Required: This permit authorizes construction and/or installation of the
permitted emissions unit and initial operation to determine compliance with Department rules. A
revision to the facility’s Title V operation permit is required for regular operation of the permitted
emissions unit. The owner or operator shall apply for and receive a Title V operation permit or
permit modification prior to expiration of this permit. To apply for a Title V operation permit, the
applicant shall submit the appropriate application form, compliance test results, and such additional
information as the Department may by law require. The application shall be submitted to the
Department’s appropriate District office.

[Rules 62-4.030, 62-4.050, 62-4.220,.and Chapter 62-213, F.A.C.]

GENERAL EMISSIONS LIMITING STANDARDS

9. General VlSlble Emnssnons Standard: Except for emissions units that are subject toa part ulate

Number 1 on the Ringelmann Chart (20% opacity). The test method for v151ble em1551ens ehall be
EPA Method 9, incorporated and adopted by reference in Chapter 62- 297 F.A.C. “Test procedures
shall meet all applicable requirements of Chapter 62-297, F.A.C [Rule 62- 296 320(4)(b)1, F.A.C.]

10. Unconfined Emissions of Particulate Matter: [Rules 62 -296. 3

(i) No person shall cause, let, permit, suffer or allow the em1551ons of unconﬁned particulate matter
from any activity, including vehicular movement; transportatnon of materials; construction,
alteratlon demohtlon or wreckmg, orfindustrially related activities such as loadmg, unloadmg,

of roads, parking areas and yards.
on vater or chemicals to control emissions from such activities as demolition of
E 'bulldmgs g ding roads, construction, and land clearing.
. '-'Appllcatnon of asphalt, water, oil, chemicals or other dust suppressants to unpaved roads,
- yards, open stock piles and similar activities.
e -“Removal of particulate matter from roads and other paved areas under the control of the
owner or operator of the facility to prevent re-entrainment, and from buildings or work areas
to prevent particulate from becoming alrbome
« Landscaping or planting of vegetation. ‘
o Use of hoods, fans, filters, and similar equipment to contain, capture and/or vent particulate
matter.
« Confining abrasive blasting where possible.
‘e Enclosure or covering of conveyor systems.

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand - PSD-FL-294
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AIR CONSTRUCTION PERMIT

11.

" OPERATIONAL REQUIREMENTS

12.

14.
- Implementation Plan, «includin

SECTION II. FACILITY-WIDE SPECIFIC CONDITIONS

(iv)In determining what constitutes reasonable precautions for a particular source, the Department

shall consider the cost of the control technique or work practice, the environmental impacts of the
technique or practice, and the degree of reduction of emissions expected from a particular
technique or practice.

General Pollutant Emission Limiting Standards: [Rule 62-296.320(1)(a)&(2), F.A.C.]

(i) No-person shall store, pump, handle, process, load, unload or use in any process or installation,
volatile organic compounds or organic solvents without applying known and existing vapor
emission control devices or systems deemed necessary and ordered by the Department.

(i) No person shall cause, suffer, allow or permit the discharge of air pollutants which cause or
contribute to an objectionable odor. (Not federally enforceable)

[Note: An objectionable odor is defined in Rule 62-210.200(203), F.A.C., as any odor present in the
outdoor atmosphere which by itself or in combination with other odors, is or may be harmfulor .
injurious to human health or welfare, which unreasonably interferes with the comfortable use and
enjoyment of life or property, or which creates a nuisance.] :

Plant Operation - Problems: If temporarily unable to comply with any of the condmons of the' perrmt
due to breakdown of equipment or destruction by hazard of fire, wind or: by« other cause, the permittee
shall immediately notify the Department’s appropriate district office and the. approprlate local
program office. The notification shall include pertinent informationas to th'e ‘cause of the problem,
and what steps are bemg taken to correct the problem and to prevent its recurrence, and where
applicable, the owner’s intent toward reconstruction of. destroyed facrlmes ‘Such notification does
not release the permittee from any liability for farlure to comply w1th Department rules. [Rule 62-

4.130, F.A.C.]

. Circumvention: No person shall circumveént any air pollutlon control device or allow the emission of

air pollutants without the appllcable ollutlon control device operating properly. [Rule 62-

210.650, F.A.C.]

Excess Emissions: For purp’:ﬁ es ‘f»;‘thrs permit, all limits established pursuant to the State
hose limits established as BACT, include emissions during periods
nd aré ot subject to the provisions of Rule 62-210.700(1), F.A.C.

of startup and shutdov

Excess emissjons wh1ch are caused entirely or in part by poor maintenance, poor operation, or any
other equrpment or process fallure which may reasonably be prevented during start-up, shutdown or

) :210 700(5), F A, cl
COMPLIANCE MONITORING AND TESTING REQUIREMENTS

15

. Determination of Process Variables: [Rule 62-297.310(5), F.A.C.]

(i) Required Equipment. The owner or operator of an emissions unit for which compliance tests are
required shall install, operate, and maintain equipment or instruments necessary to determine
process variables, such as process weight input or heat input, when such data are needed in
conjunction with emissions data to determine the compliance of the emissions unit with
applicable emission limiting standards.

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand ‘ PSD-FL-294
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AIR CONSTRUCTION PERMIT
SECTION II. FACILITY-WIDE SPECIFIC CONDITIONS

16.

(i1) Accuracy of Equipment. Equipment or instruments used to directly or indirectly determine
process variables, including devices such as belt scales, weight hoppers, flow meters, and tank
scales, shall be calibrated and adjusted to indicate the true value of the parameter being measured
with sufficient accuracy to allow the applicable process variable to be determined within 10% of
its true value.

Special Compliance Tests: When the Department, after investigation, has good reason (such as
complaints, increased visible emissions or questionable maintenance of control equipment) to believe
that any applicable emission standard contained in a Department rule or in a permit issued pursuant to .
those rules is being violated, it shall require the owner or operator of the facility to conduct
compliance tests which identify. the nature and quantity of pollutant emissions from the emissions
units and to provide a report on the results of said tests to the Department. [Rule 62-297.310(7)(b),
F.A.C]

REPORTING AND RECORD KEEPING REQUIREMENTS

23.

24,

25.

Duration of Record Keeping: Upon request, the permittee shall furnish all records and plans réquired
under Department rules. During enforcement actions, the retention period for all records will be ..
extended automatically unless otherwise stipulated by the Department. The permittee shallilold at

the facility or other location designated by this permit records of all monitoring; mfonn‘atlon T
(including all calibration and maintenance records and all original strlp chart, re(_:ordl
continuous monitoring instrumentation) required by the permit, copies: of all repor’t 'qu1red by this
permit, and records of all data used to complete the application for this permlt These materials shall
be retained at least five years from the date of the sample, measurem"ént report,:or application unless

otherwise specified by Department rule. [Rules 62-4.160( 14)(a)&(b)and 62- 213. 440(1)(b)2.b., F.A.C.]

Test Reports: The owner or operator of an emissions unit:for Wthh a compllance test is required shall
file a report with the Department on the results of each- suchStest The required test report shall be
filed with the Department as soon as practical but no latér.than 45 days after the last sampling run of
each test is completed. The test report:shall provide sufficient detail on the emissions unit tested and
the test procedures used to allow the:D partment to determine if the test was properly conducted and
the test results properly computed As a minimum, the test report, other than for an EPA Method 9
test, shall provide the applicable information listed in Rule 62-297.310(8)(c), F.A.C. [Rule 62-
297.310(8),F.A.C.] .-

Excess Emissions Report:* ss.emissions oceur, the owner or operator shall notify the appropriate
Department: District Ofﬁce and:the appropnate local program within one working day of: the nature,
extent, an'dqduratlon of'the excess emissions; the cause of the excess emissions; and the actions taken
roblem ‘In addition, the Department may request a written summary report of the

incident. [Rule 62-4.130,F.A.C]

26.

Excess Em1551ons Report - Malfunctions: 1n case of excess emissions resulting from malfunctions,
each.owner or operator shall notify the appropriate Department District Office and the appropriate
local program in accordance with Rule 62-4.130, F.A.C. A full written report on the malfunctions
shall be submitted in a quarterly report if requested by the Department. [Rule 62-210.760(6), F.A.C.]

. Annual Operating Report for Air Pollutant Emitting Facility: The Annual Operating Report for Air

Pollutant Emitting Facility shall be completed each year and shall be submitted to the appropriate
Department District Office and the appropriate local prooram by March 1 of the following year. [Rule
62-210. 370(3),}: AC]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

SUBSECTION A: The following specific conditions apply to the following emissions units:

EMISSIONS EMISSIONS UNIT DESCRIPTION
UNIT NO. ~
075 LOX/Kerosene Rocket Engine Test Stand

EMISSIONS UNIT(S) DETAILS

LOX/Kerosene Rocket Engine Test Stand, designated Emissions Unit 075, consisting of an engine
containment can, a water-cooled silencer, and an exhaust gas deflector. Emissions are controlled through
the use of a minimum oxidant to fuel ratio and the water-cooled silencer.

{Permitting note(s): The emissions unit has been reviewed under the PSD Program for carbon monoxide
(CO). As a new major source of CO, the emissions unit is subject to the Best Available Control
Technology (BACT) requirements of Rule 62-212.400(5)(c), F.A.C. Potential emissions of particulate:. -
matter (PM and PM10), sulfur dioxide (SO;), oxides of nitrogen (NO,), and volatile organic compounds .
have been estimated at 2.3, 1.4, 1.4, and 2.9 tons per year, respectively. The emissions unit is.not'subject -
to any New Source Performance Standards (40 CFR Part 60) or National Emission Standards for «
Hazardous Air Pollutants (40 CFR Part 61) The em1551ons unit has been 1dent1ﬁed asa Sourceif :

Technology (MACT) under 40 CFR Part 63, Subpart B was not require
CONSTRUCTION REQUIREMENTS

A.l.  Test Stand: The test stand shall be constructed in accor
provided within the application and the followin

d maximum specifications:

(i). Water Cooled Silencer: Maximum diamets

eet and 2 maximum length of 80 feet;
and :

(ii). Exhaust Gas Deflector: M
Silencer of 100 feet. The
deflector shall be pav.

m height of 70 feet, maximum distance from Water Cooled
between the water-cooled silencer and the exhaust gas

lthm one year of initial issuance of this permit, the permittee shall
‘Department an engineering and cost study evaluating the technical

A2,

lanceifor i mJectmg stoichiometric rates of oxygen into the exhaust downstream of the engme
Approprlate 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.

[Rule 62-4.070(3) and BACT]
OPERATING RESTRICTIONS

A.3. Permitted Capacity: The permittee shall not allow, cause, suffer or permit the operation of the
‘unit in excess of the following capacities without prior authorization from the Permitting

Authority:
United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC

LOX/Kerosene Rocket Engine Test Stand PSD-FL-294
' Page 1



AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

@) Test Duration: Rocket engine test firing duration shall not exceed a total of 240 seconds
per 8-hour period. :

(ih). Test Firings: Rocket engine test ﬁrmgs shall not exceed 2,880 seconds per year (12-
month rolling total).

(iii).  Oxidant/Fuel Ratio: All rocket engine test ﬁrings shall be conducted at a minimum
oxidant/fuel ratio of 2.72 pounds of oxygen per pound of fuel.

(iv).  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)

). Quench Water: All rocket engine test firings shall be.conducted with a minimum quench
water flow of 3,220 gallons per second.

[BACT, Rules 62-4.160(2), 62-210.200(228), and 62-210.300, F.A.C.]

A4

AS.

sunrise and 1 hour prior
dispersion of the exhaust,
County Health D epartme

BCHD) for approval prior to the initial test. Non-daylight hour
ase-by-case basis by the Palm Beach County Health Department

n: The permittee is authorized to operate the unit continuously within the
limits:of the permitted capacities of Condition 3 and the test conditions of Condition 5 of this
zpern_]}t

BACT, Rules 62-4.160(2), 62-210.200(228) and 62-210.300, F.A.C.]

EMISSION LIMITATIONS AND STANDARDS

A.7.  Visible Emissions: The permittee shall not allow visible emissions that exceed forty (40) percent
opacity from any rocket engine test firing.

[BACT, Rule 62-296.320(4)(b), F.A.C.]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
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AIR CONSTRUCTION PERMIT
SECTION I1I. EMISSIONS UNIT SPECIFIC CONDITIONS

~A.8.  Carbon Monoxide 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 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 or the Palm Beach County
Health Department.

[BACT, Rules 62-4.160(2), 62-210.200(228), and 62-210.300, F.A.C.]

A9. BACT Determination: The permittee shall comply with the requirements of Appendix BD of
this permit.

[BACT and Rule 62-212.400(5)(c), F.A.C.]
TEST METHODS AND PROCEDURES.

A.10. Visible Emissions: All visible emissions tests performed pursuant to the requirements ofthls ‘-‘.
permit shall comply with the following provisions: S

(i). Test Method: The test method for visible emissions shall be DEP Method 9, mcorporated in
Rule 62-297.401(9)(c), F.A.C. The required minimum period of observation for a‘==  “:
compllance test shall for operations that are normally completed within less: than the™! -
minimum observation period and do not recur within that time, the,perlod of observatlon shall
be equal to the duration of the operation completion time. The’ opac1ty test observatlon
period shall include the period during which the hlghest opac1ty emlssmns can reasonably be
expected to occur. -

[BACT, Rule 62-297.310(4)(a)2.a, F.A.C.]

(i1). Test Procedures: Test procedures shall meet all appllcable requ1rements of Chapter 62-297,

[Rule 62-296.410(3)(c), F.A.C

A.11. Carbon Monoxide Emissions*The. ppermittee shall, prior to any rocket engine test firings,
establish an ambient air quality momtormg program to measure ambient air concentrations of CO
before, during, and after. rocket engine'test firing. The program shall be consistent with the
procedures specified in t bient Monitoring Guidelines for Prevention of Significant
Deterioration (EP A'450/4-87-007, U. S. Environmental Protection Agency, Office of Air Quality
Planning:and Standard Research Triangle Park, N. C. 27711, May 1987).

COMPL[ANCIIIHDEMONSTRATIONS AND PERIODIC MONITORING

Al2. . ‘Initial Compliance Demonstrations: The permlttee shall conduct a visible emissions
. compllance test during the initial rocket engine test firing and each subsequent test firing when a
new oxidant/fuel ratio is used. Initial compliance with the CO emission limitations shall be
" ‘demonstrated through compliance with Conditions 8 and 11 of this permit.

[BACT and Rule 62-297.310(7)(a)!., F.A.C]

A.13.  Continuous Compliance Demonstrations: The permittee shall demonstrate continuous
compliance with the CO emissions limitation by use of the ambient air quality monitoring
program required by Condition 11 of this permit.

[BACT and Rule 62-4.070(3), F.A.C.]

United Technologies Corp.-Pratt & Whitney DEP Fiie No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand PSD-FL-294

Page 3



AIR CONSTRUCTION PERMIT
SECTION II1. EMISSIONS UNIT SPECIFIC CONDITIONS

A.14.  Annual Compliance Demonstrations: The permittee shall have a formal compliance test
conducted for visible emissions annually during each federal fiscal year (October 1 ~ September
30), unless otherwise specified by rule, order, or permit.

[BACT and Rule 62-297.310(7), F.A.C.]

A.15. Flow Monitors: The permittee shall install, maintain, operate and calibrate flow monitors to
" measure the oxidant, fuel and quench water flow rates during each rocket engine test firing. All
instrumentation shall be properly maintained and functional at all times, except during instrument
breakdown, calibration or repair to ensure compliance with Conditions 3, 4, 5, and 8 of this
permit.

~ [Rule 62-4.070(3), F.A.C.]
A.16. Recordkeeping: The permittee shall maintain the following records:

(i).  Test Identification Number;

(i1)).  Test Date and Time (Start and Finish);
(ii1). Test Duration (Planned and Actual);

(iv). Oxidant and Fuel Types;

(v). Oxidant/Fuel Ratio (Planned and Actual);
(vi). Fuel Usage (gallons per minute);

(vii). Quench Water Rate (Planned and Actual);
(viii). Test Condition Summary; -

(ix). CO Ambient Concentrations;

(x). Mishaps; and

(xi). Daily and Monthly Totals of Test Duratio

[Rule 62-4.070(3), F.A.C.]
A.17. Reporting: The permittee shall sub

est Fir gs, _arfa*F uel Usage.

miit the followi g reports:

(). Test Notifi catlons Notific: y 1o to the PBCHD at ]east 24 hours prlor to a rocket engine test

[Ruleé2 4.130,F.A.C.]

A.18. A"‘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. :

[BACT and Rule 62-4.070(3), F.A.C.]

United Technologies Corp.-Pratt & Whitney ' DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand PSD-FL-294
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

SUBSECTION B: The following specific conditions apply to the following emissions units:

EMISSIONS -
UNIT NoO. EMISSIONS UNIT DESCRIPTION
076 NSPS Storage Tank — 36,000 Gallon Capacity

EMISSIONS UNITS DETAILS

Emissions Unit 076 is a stationary storage tanks each having an approximate capacity of 36,000 gallons.
The tank is subject to specific recordkeeping requirements of 40 CFR 60 Subpart Kb. The tank will store
and handle kerosene, a volatile organic liquid (VOL), for the LOX/Kerosene Rocket Engine Test Stand
(E.U.ID No. 075).

{Permitting notes: The unit is classified as new facilities under the New Source Performance Standards
(40 CFR 60 Subpart Kb) and subject to the recordkeeping requirement of 40 CFR 60 Subpart Kb.} "

The following specific conditions apply to the emissions unit(s) listed above:

OPERATING RESTRICTIONS

B.1. Permitted Capacity. The permittee shall not allow, cause, suffer, or permit the:
Emissions Unit 076 in excess of 318,000 gallons per year without prior authori
Permitting Authority:

[Rules 62-4. 160(2) 62-210. 200(228) 62-210.300, F.A.C.]

B.2.

(i). VOL Vapor Pressure The p

297.310(7), F.A.C.]

B.5. Reco The permittee shall implement the following periodic monitoring requirements to ensure
-compliance with the Specific Conditions B.1 and B.2. of this permit:

(1). Monthly Throughput: The permittee shall monitor and record the monthly throughput of
volatile organic liquids through each tank. '

(ii). Volatile Organic Liquid Types: The permittee shall monitor and record the type (Name and
True Vapor Pressure at 80°F) of volatile organic lquldS stored and handled in each tank.

[Rule 62-213. 440(1)b), F.A.C.]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
LOX/Kerosene Rocket Engine Test Stand PSD-FL-294
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AIR CONSTRUCTION PERMIT
SECTION III. EMISSIONS UNIT SPECIFIC CONDITIONS

New Source Performance Standards (NSPS)

{Permitting note: The unit is subject to the recordkeeping requirements of 40 CFR 60 Subpart Kb
provided the permittee complies with the requirements of 40 CFR 60.110b, Applicability.}

E.7. 40 CFR 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: The permittee shall comply with the applicable requirements of 40 CFR
60 Subpart Kb contained in Appendix NSPS-Kb. Specifically:

(a) 40 CFR 60.110b, Applicability,

(b) 40 CFR 60.111b, Definitions,

(c) 40 CFR 60.116b, Monitoring of Operations
[40 CFR 60.40b(a), Rule 62-204.800(7)(b), F.A.C.]

United Technologies Corp.-Pratt & Whitney DEP File No. 0990021-004-AC
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APPENDIX BD - BACT DETERMINATION

United Technologies ~Corp.’?‘Pratt & Whitney
LOX/Kerosene Rocket Engine Stand Project
Palm Beach County

United Technologies Corp.- Pratt & Whitney (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 Control 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 -
Technical Evaluation and Preliminary Determination issued concurrently with this determ1nat10n _

BACT DETERMINATION RE( QUESTED BY THE APPLICANT

The appllcant requested that the Department s BACT determ1nat10n for CO emlssmn___requlre no

stream. Instead, the applicant proposed that the BACT requirements focus on combustion control
by way of adjustlng the oxygen to fuel ratio to maximize combustlon efﬁmency thus reducing CO
emissions. P

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;’ taklng into account energy, environmental and economic
impacts, and other costs, deterrmnes is achievable through apphcatlon of productlon processes and
available methods, systems, ¢
BACT determination, t

National Emlssmn Standards for Hazardous Air

s or_ E_O CFRPart 61 -

. 'All 501ent1ﬁc engineering, and techmcal materlal and other information available to the
Department

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

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand _ Palm Beach County
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APPENDIX BD - BACT DETERMINATI.ON

‘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 Accordmg to
Mr. Copeland, (based on the mformatlon rece1ved) it appears at th1s tlme that the il be no

EPA is still
1esearch1ng the matter so Mr. Copeland s assessment of the present ;s1tua 'on is ot cons1dered as
final. :

BACT DETERMINATIONS BY EPA AND STATES

The Department’s review for any prior BACT determlnatlons for emissions from rocket engine
test facilities referred to in the RACT/BACT/LAER Cleannghouse identified the followmg

OTHER INF.RMATION AVAILABLE TO THE DEPARTMENT

The prlmary 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 programn 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

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



APPENDIX BD - BACT DETERMINATION

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), PM (6,060 Ib/test), SO, (2,520 Ib/test), NOx
(2520 Ib/test) CO (558,600 Ib/test) and VOC (50 Ib/test).

e 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,¢, SO,, 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 perlod S

The Department is also aware of the other rocket engine test stands, however, the 1990 MDEQ
BACT determ1nat10n is the only one that included a BACT determination an ra B
floor. .

PROPOSED PROJECT AND EMISSIONS

The applicant proposes to construct and operate a LOX/Kerosene Rocke Englne Stand at its
existing rocket test facility in West Palm Beach. The apphc 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 line oling water retention pond, and an
elevated 1-million gallon water supply tank. : '

Emissions will be generated from combu stion of fuel during 12 test ﬁrihgs per year lasting 240
seconds each. These emission :ihave een estunated according to the NASA combustion model as

indicated next: ~ hest

Pollutant H, VOC PM SOy NOx '
Ib/sec 17 2 1.6 <1 1
TPY 25 3 2.3 14 14

As:'iﬁdicated_‘;in the table above, the only regulated pollutant believed to be emitted in significant
quantitiesis'‘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.

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

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

industry, differences in exhaust concentrations must be considered. Based « on the odeled exhaust
flow, the molar concentration of exhaust gases will be about 23% CQ;28% COz, 8% H, and 41%
H,0O vapor. Kerosene rocket engines fire a fuel rich mixture for heat control ﬂex1b111ty, firing at
approximately 82% of theoretical O, required for complete combustlon Consequently, CcO

emissions from engines of this type are very high com ared to; combustlon turbines that rarely
exceed 150-200 ppm CO even at medium loads. -

Turbine exhaust oxidation technology applied to a rocket englne 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 éippliéant 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 des not necessarily accept these figures, but agrees that actual

If a system could be de51gn ‘capture the rocket engine exhaust gases and convert the CO to
CO, catalytlcally 1 by thermal oxidation, it would be massive (~ 60 ft. diameter) and have to
withstand.ex rnperatures and thrust pressures adding significantly to construction and
operatmg 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

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand Palm Beach County
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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 opacny 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 period, and
1,000 tons per year (12-month rolling total) as determined using the NASA-Lewis chemlcal
equilibrium computer program or equivalent method approved by the Department. . .. +F

e Test Stand - The test stand shall be constructed in accordance with the design spemﬁcaﬁbns
provided within the application including a Water Cooled Silencer with a max1murh 'ameter
of 20 feet and a maximum length of 80 feet and an Exhaust Gas Deﬂector w1‘ ‘Minimum
height of 70 feet, maximum distance from Water Cooled Silencer of 10 feet
between the water-cooled silencer and the exhaust gas deflector shall be pa

e Test Duration — Rocket engine test firings shall not exceed a tota seconds per 8-hour

period

e Test Firings — Rocket engine test firings shall n

exceed 2,880.seconds per year (12-month
rolling total); N |

e Oxidant/Fuel Ratio — All rocket e gme ‘test firings sha Tbe conducted at a minimum
oxidant/fuel ratio of 2.72 1b. O 1.

‘test firingsishall not consume more than 6,625 gallons per minute
allons per 8-hour period, and 318,000 gallons per year (12-month

o Fuel Usage — Rocket engir
" (4-minute average), 26,50
rolling total).

o Tés_t;fgpnditions ~ 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).

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
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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/{uel ratio, and the planned fuel usage
rate. In the event that a mishap 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
mishap 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 consistent with
the procedures specified in the Ambient Monitoring Guidelines for Prevention of Significant
Deterioration (EPA 450/4-87-007, U. S. Environmental Protection Agency, Office of Air ..
Quality Planning and Standards, Research Triangle Park, N. C. 27711, May 1987).

s Oxygen Injection Study — Within one year of initial issuance of this permit, the permlttee shall |
complete and submit to the Department an englneerlng and cost study evaluatlng the techmcal

oxygen lance for 1nJect1ng stoichiometric rates of oxygen into the exhaust downstream of the
engine. Appropriate k1net1c modehng shall be utlhzed to. p;_edlct the ox1dat10n reaction rates

gmﬁcantemissions increase in a PSD Pollutant; or result in emissions of a

program
- ~hazardous : air. ppollutant in an amount of 10 tons per year or greater individually or 25 tons per
year or greater collectively.

United Technologiés Corp.- Pratt & Whimey ' DEP File No. 0990021-004-AC (PSD-FL-294)
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APPENDIX BD - BACT DETERMINATION

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: Approved By:
'C. H. Fancy, P.E,, Chief Howard L. Rhodes, Director =«
Bureau of Air Regulation Division of Air Resources Management

ADate: Date:

United Technologies Corp.- Pratt & Whitney DEP File No. 0990021-004-AC (PSD-FL-294)
LOX/Kerosene Rocket Engine Test Stand Palm Beach County
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APPENDIX GC
GENERAL PERMIT CONDITIONS [F.A.C. 62-4.160]

G.1

G2

G3

G.4

G5

The terms, conditions, requirements, limitations, and restrictions set forth in this permit are "Permit
Conditions" and are binding and enforceable pursuant to Sections 403.161, 403.727, or 403.859 through
403.861, Florida Statutes. The permittee is placed on notice that the Department will review this permit
periodically and may initiate enforcement action for any violation of these conditions.

This permit is valid only for the specific processes and operations applied for and indicated in the
approved drawings or exhibits. Any unauthorized deviation from the approved drawings or exhibits,
specifications, or conditions of this permit may constitute grounds for revocation and enforcement action
by the Department.

As provided in Subsections 403.087(6) and 403.722(5), Florida Statutes, the issuance of this permit does

" not convey any vested rights or any exclusive privileges. Neither does it authorize any injury to public

or private property or any invasion of personal rights, nor any infringement of federal, state or local:laws
or regulations. This permit is not a waiver or approval of any other Department permit that. may bi
required for other aspects of the total project which are not addressed in the permit.

ThlS permit conveys no tlt]e to ]and or water, does not constitute State recogmtlon or acknowledgment of

Improvement Trust Fund may express State opinion as to title.

This permit does not relieve the permittee from liability for harm ori
animal, or plant life, or property caused by the construction oro _
penalties therefore; nor does it allow the permittee to. cause ol _tlon m ‘contravention of Florida Statutes
and Depanment rules, unless specifically authorlzed by an:order from the Department.

facility, equipment, practices, or operations regulated or required under this permit, and,

G.38

pl ‘monitor any substances or parameters at any location reasonably necessary to assure
: compllance with this permit or Department rules.

Reasonable time may depend on the nature of the concern being investigated.

If, for any reason, the permittee does not comply with or will be unable to comply with any condition or
limitation specified in this permit, the permittee shall immediately provide the Department with the
following information:

a) A description of and cause of non-compliance; and

b) - The period of noncompliance, including dates and times; or, if not corrected, the anticipated time the

non-compliance is expected to continue, and steps being taken to reduce, eliminate, and prevent
recurrence of the non-compliance.

The permittee shall be responsible for any and all damages which may result and may be subject to
enforcement action by the Department for penalties or for revocation of this permit.
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GENERAL PERMIT CONDITIONS [F.A.C. 62-4.160]

G.9

G.10

G.12
G.13

G.14

G.15

In accepting this permit, the permittee understands and agrees that all records, notes, monitoring data and
other information relating to the construction or operation of this permitted source which are submitted

_to the Department may be used by the Department as evidence in any enforcement case involving the

permitted source arising under the Florida Statutes or Department rules, except where such use is
prescribed by Sections 403.73 and 403.111, Florida Statutes. Such evidence shall only be used to the
extend it is consistent with the Florida Rules of Civil Procedure and appropriate evidentiary rules.

The permittee agrees to comply with changes in Department rules and Florida Statutes after a reasonable
time for compliance, provided, however, the permittee does not waive any other rights granted by Florida
Statutes or Department rules.

This permit is transferable only upon Department approval in accordance with Florida Admlmstratlve
Code Rules 62-4.120 and 62-730.300, F.A.C., as applicable. The permittee shall be liable for any non-
compliance of the permitted activity until the transfer is approved by the Department. S,

This permit or a copy thereof shall be kept at the work site of the permitted activity.
This permit also constitutes:

a) Determination of Best Available Control Technology (X)
b) Determination of Prevention of Significant Deterioration (X); and
c) Compliance with New Source Performance Standards (X).

The permittee shall comply with the following:

a) ‘Upon request, the permittee shall furnish all records! ] requxred under Department rules.
During enforcement actions, the retention period:for all: ecords will be extended automatically
unless otherwise stipulated by the Department

b) The permittee shall hold at the facﬂlty or other location designated by this permit records of all
monitoring information (including all: calibration and mamtenance records.and all original strip chart

ast three years from the date of the sample, measurement, report or
ecrf ed by Department rule.

ate;‘exac place and time of sampling or measurements;
erson responsible for performing the sampling or measurements;
dates analyses were performed;
4. he person responsible for performing the analyses;
“'The analytical techniques or methods used; and
The results of such analyses.

When requested by the Department, the permittee shall within a reasonable time furnish any information
required by law which is needed to determine compliance with the permit. If the permittee becomes
aware that relevant facts were not submitted or were incorrect in the permit application or in any report
to the Department, such facts or information shall be corrected promptly.
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Large Military Engines

P.O. Box 109600
West Poaxlm Beach, FL 33410-9600 = Pl'att & Wh itney

561-796-2000 . A United Technologies Company

December 19, 2000 E | | | | RECEM/ED

Mr. Al Linero, P.E. Administrator . DEC 2 2 2000
Department of Environmental Protection : BU
2600 Blairstone Rd. | REAU OF AR 1izcs 1o N

Tallahassee, Florida 32399
Re: Air Permit Application for LOX/Kerosene Rocket Test Cell
Dear Mr. Linero:

UTC - Pratt & Whitney agrees to grant a waiver extending the 90-day permit- processmg
clock for the subject permit application. We agree to a 30-day extension.

We understand that the Department of Environmental Protection will issue an intent
regarding this project by January 20, 2001and that final action would occur
approximately 30 days following publication of the Public Notice of Intent to Issue Air
Construction Permit.

The 30-day extension is reflected in the above date.

If you have any questions that would help process this permit please call Dean Gee at
561-796-2108.

Sincerely,

b

ohn Sillan, Manager
Facilities Management

Copies to: D. Alberghini
D. Gee

File: . B.4.2.2.3 Lox / Kerosene Rocket Test Cell

P&W FL 10016 Rev. 4/97
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Facsimile Transmission Form

Pratt & Whitney 3

A Unlted Technologias Campany

Pratt & Whitney

- FACILITIES MANAGEMENT Florida Plant Site
P.Q. Box 109600

' West Palm Beach, FI 33410-9600
Date: /%//9//90 S
Déliver the fgllowing pages to: 8 5?7
Name AL L/ANE2 D FacsimileNo.: 922 =€ 9/9

L;)qation: f Dé.:)a A‘Z & From D E‘E:

xt.! Q'_‘Z/Qé (ZIO@ M/S: S Dept. E‘)Jl//

Total Number of pages 2 including cover sheet

If you did not receive all the pages, please call ASAP 561-796-56299
Facsimile Number: 561-796-2767 " Technet 8-796-5299

e,

Message:
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DEC 19 '88 15:45 FR FRCILITIES OPERATION 561 796 2787 TO 818589226979 P.B2-82

Large 'Mlllliarv !ﬁjihéé _ "
agstBPO;ﬂ:DBgeG:gh, FL 33410-9600 | Pratt & wn Itn ey

661-786-2000 ’ A United Tachnologies Company

December 19, 2000

MTr. Al Linero, P.E. Administrator

Department of Environmental Protection

2600 Blairstone Rd.

Tallahassee, Florida 32399

Re: Air Permit Application for LOX/Kerosene Rocket Tast Cell
Dear Mr. Linero: |

UTC - Pratt & Whitney agrees to grant a waiver extending the 90-day permit-processing
clock for the subject permit application. We agree to a 30-day extension.

We understand that the Department of Environmehta] Protection will issue an intent
regarding this project by January 20, 2001and that final action would occur

approximately 30 days following publication of the Public Notice of Intent to Issue Air
Construction Permit.

The 30-day extension is reflected in the above date.

If you have any questions that would help process this permit please call Dean Gee at
561-796-2108.

Sincerely,
ﬁ‘%‘v‘
ohn Sillan, Manager

Facilities Management

Copiesto:  D. Alberghini
D. Gee

File: B.4.2.2.3 Lox / Kerosene Rocket Test Cell

PAW FL 10018 Rav. 4/97
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Golder Associates Inc. ' N
6241 NW 23rd Street, Suite 500 ? E Golder
Gainesville, FL 32653-1500

*
Telephone (352) 33¢-5600 , 7 Associates

Fax (352) 336-6603

November 10, 2000 _ ' 9939571

Florida Department of Environmental Protection

New Source Review Section o RE CE IVE D

2600 Blair Stone Road
Tallahassee, FL, 32399-240_0 ,_ | NOV 1 3 200“

Attention: A.A.Linero,P.E.

BUREAU OF AR REGULATION
RE:  PRATT & WHITNEY'S RESEARCH & DEVELOPMENT FACILITY

LOX/KEROSENE ROCKET ENGINE STAND PROJECT -

DEP FILE NO. 0990021-004-AC (PSD-FL-294)

Dear Mr. Linero:

Golder Associates Inc. (Golder), on behalf of Pratt & Whitney, has prepared the fbllowing replacement
tables to our response letter dated October 6, 2000 to the Florida Department of Environmental Protection
(DEP). o

Table 4 has been revised to show the maximum allowable houtly emission rates of sources modeled. In the
original analysis, several sources were inadvertently modeled with annual emission and, for one facility
(Sugar Cane Growers) the sources were modeled with higher emission rates than the maximum allowable
rates. Based on these corrected emission rates, the air dispersion model was rerun with the revised rates.
The results of the screening modeling indicate similar or that slightly lower impacts were produced than
previously reported. The revised maximum CO concentrations from the screening analysis impacts are
presented in Table 5.

Similarly refined molding was performed with the revised emission rates. However, the results from the
refined analysis show that the maximum CO concentrations did not change from those reported earlier. A
copy of Table 6 from the previous report showing the maximum CO concentrations predicted in the
refined analysis is presented for your convenience. '

Please call if you have any questions concerning this information.
Sincerely,

GOLDER ASSOCIATES INC.

Benny Susi, P.E.
Principal Engineer
Florida P.E. #35042

BSfkw -
Enclosures L
cc: Dale Francke, Pratt & Whitney |
Darrel Graziani, PBCHD
- Bob McCann, Golder

P:AProjects\199R99379939571a Pratt & Whitney\O4\#04ltr.doc

OFFICES IN AUSTRALIA, CANADA, GERMANY. HUNGARY, ITALY, SWEDEN, UNITED KINGDOM, UNITED STATES



Tables2R.xis-4

11/10/00
Table 4. Summary of CO Sources Included in the Air Modeling Analyses for the Pratt & Whitney Facility (Revised 11/4/00)
Stack Parameters
Facility  Facility Emission Modeling Height Diameter Temper. Velocity Emission Rate
D Name Units ID Name (m) (m) (K) (m/s) (g/s)

0990185  SIKORSKY AIRCRAFT CORP. - JUPITER

Paint spray booth (PS-13-SIK) with drying oven SIK10 11.89 183 3026 59 0.01
0990234  SOLID WASTE AUTH OF PBC/NO CO RRF

412.5MMBTU/HR RDF BOILER NO.1 (324,000 Ib/hr STEAM) SWPBC1 76.20 2.04 5054 247 22.46

412.5MMBTU/HR RDF BOILER NO.2 (324,000 Ib/hr. steam) SWPBC2 76.20 2.04 5054 4.7 22.46

Landfill Gas Coll Sys class I SWPBC3 7.01 021 10332 244 196

Landfill Gas Coll Sys class III SWPBC4 7.01 0.15 10332 466 1.96
0990349  SFWMD PUMP STATION #85-5A

Six 1600 hp diesel engines powering flood control pumps S5A1 4.88 0.99 685.9 53 10.57
0990019 OSCEOLA FARMS

BOILER #2 WITH SCRUBBERS AND 2 STACKS OSBLR2 2743 1.52 3387 186 317.52

BOILER #3 WITH SCRUBBER OSBLR3 2743 192 343 14.3 128.77

BAGASSE BOILER #4 UNIT #5, 100000 LBS/HR STEAM MAX OSBLR4 2743 1.83 343 16.5° 317.52

165,000 LB/HR BAGASSE BOILER # 5 WITH 2 SCRUBBERS & 2 STACKS OSBLR5 27.43 1.52 343 179 374.22

BOILER #6 WITH SCRUBBER PSD OSBLRé 2743 192 338.7 183 310.40
0990331 OSCEOLA COGENERATION PLANT

760 MMBTU/HR BIOMASS/OIL/COAL FIRED BOILER 0OSCOG1 60.96 3.05 4193 159 33.52

760 MMBTU/HR COGENERATION BOILER NO. 2 0SCOG2 60.96 3.05 4193 159 33.52
0990333  FGT STATION NO. 21 (WPB)

COMPRESSOR #2101, 6500 BHP NATURAL GAS FIRED TURBINE FGT1 1524 101 7637 564 0.81

COMPRESSOR #2102, 6500 BHP NATURAL GAS FIRED TURBINE FGT2 1524 1.01 7637 . 564 0.81
0990344  PARKWAY ASPHALT (RIVIERA)

Asphalt rotary drum dryer (400 TPH); counterflow PARK1 12.80 142 4220 185 032
0850102  INDIANTOWN COGENERATION PLANT

Pulverized Coal Main Boiler INDCG1 150.88 4.88 3332 284 47.38

() Auxiliary Boilers INDCG3 64.01 152 498 26.7 6.05
0850002 CAULKINS INDIANTOWN CITRUS

PEEL DRYER #1 WASTE HEAT EVAPORATOR (54,000 LB/HR CAPACITY) CAULK4 28.65 0.98 3432 116 0.16

30 T/HR CITRUS PEEL DRYER #2 CAULK5 32.92 1.52 2554 0.0 0.05
0990123  PHYSICAL DISTRIBUTION CENTER & OSF

: 12.5 mmBTU/hr boiler #1 (Unit A) burning No.6 fuel oil PHYD1 9.14 0.52 4915 10.1 0.05

12.5 mmBTU/hr boiler #2 (Unit B) burning No.6 fuel oil PHYD2 9.14 0.52 4915 101 0.05
0990583 MAGNUM ENV. SERVICES, INC. - WPB

Soil thermal treatment facility MAGN1 9.75 0.98 11443 316 0.71

9939571A/04 10of3



Tables2R xis-4

11/10/00
Table 4. Summary of CO Sources Included in the Air Modeling Analyses for the Pratt & Whitney Facility (Revised 11/4/00)
Stack Parameters
Facility  Facility Emission Modeling Height Diameter Temper. Velocity Emission Rate
ID Name Units ID Name (m) (m) (K) (m/s) (g/s)

0990087  WEST PALM PLANT

Double drum dryer (250 TPH) burning low sulfur residual oil WPP4 10.97 1.01 3%.3 411 113
0990188  ANIMAL RESCUE LEAGUE I

ANIMAL CREMATION INCINERATOR; CRAWFORD #C-1000S; 250 LB/HR ARL3 6.10 0.52 7332 88 0.08

ANIMAL CREMATION INCINERATOR; CRAWFORD #C-500P; 75 LB/HR ARL4 6.10 0.52 788.7 34 0.03
0990056  ST. MARY'S HOSPITAL, INC.

Two identical process steam boilers; natural gas fired STMAR2 2438 122 5054 0.1 0.03
0990325 ROYAL PALM MEMORIAL GARDENS, INC. .

HUMAN CREMATION INCINERATOR, IEE CO. #IE 43-PPII (100 LB/HR) RPMG1 6.10 0.55 865.9 49 0.04
0990061  U.S. SUGAR CORP. BRYANT MILL

BOILERs #1,#2,#3 WITH SCRUBBERS USSBM123 19.81 1.65 3387 364 1309.77

BOILER #5 WITH TWO SCRUBBERS. USSBM5 4572 2.90 3387 180 760.91
0990042  RIVIERA POWER PLANT

Fossil Fuel Steam Generator, Unit 3 -Phase IT Acid Rain Unit RIVP3 90.83 4.88 4015 269 16.63

Fossil Fuel Steam Generator, Unit 4 -Phase Il Acid Rain Unit RIVP4 90.83 4.88 401.5 266 16.63
0850001  FPL MARTIN POWER PLANT

Units 1&2 MARTI12 152.1 7.9 4209 21.03 38.92

Aux Blr PSD MARTAUX 183 110 5354 1524 0.00

Diesel Gens PSD MARTGEN 7.6 0.30 7859  39.62 0

Units 3 & 4PSD MART34 64.9 6.10 4109 18.90 26.66
0990016  ATLANTIC SUGAR MILL

BOILER #1 WITH SCRUBBER ATLSM1 2743 1.83 3460 180 242.68

BOILER #2 WITH 1]JOY TURBULAIRE TYPE D40 IMPINGEMNT SCRUBBE ATLSM2 2743 183 3500 234 242.68

BOILER #3 WITH 2 JOY TURBULAIRE IMPINGEMENT SCRUBBERS ATLSM3 2743 1.83 3500 216 294.84

BOILER # 4 ATLSM4 2743 1.8 344.0 252 311.85

253 MM BTU/HR BAGASSE BOILER #5 W/SUPP FUEL OIL #6 ATLSM5 2743 1.68 3390 192 209.11
0850015 AYCOCK FUNERAL HOME

IND. EQUIP. & ENGR. MODEL IE43-PPIl CREMATOR AYCK2 7.32 0.52 865.9 55 0.04
0850006 MARTIN MEMORIAL HEALTH SYSTEMS

CLEAVER BROOKS MODEL CB 150 HP BOILER - UNIT #1 MMHS1 579 040 498 82 0.02

CLEAVER BROOKS MODEL CB-150 HP STEAM BOILER #2 MMHS5 5.79 0.40 49938 82 0.02
0850108  OUTBOARD MARINE/RALPH EVINRUDE TEST CTR

Engine Testing Cells (02), 2 Test tanks and 2 Cooling towers OouT1 12.19 0.61 3109 9.7 1229
0990026  SUGAR CANE GROWERS CO-OP

BOILERS #1 AND #2 WITH 2 SCRUBBERS AND 1 STACK SCGC12 45.72 187 3390 21.8 505.15

9939571A/04 20of3



Tables2R xis-4

11/10/00
Table 4. Summary of CO Sources Included in the Air Modeling Analyses for the Pratt & Whitney Facility (Revised 11/4/00)
Stack Parameters
Facility  Facility Emission Modeling Height Diameter Temper. Velocity Emission Rate
ID Name Units ID Name (m) (m) (K) (m/s) (g/s)

BOILER #3 WITH SCRUBBER SCGC3 2743 1.52 3390 223 172.85

BOILER #4 WITH CYCLONES AND 3 SCRUBBERS WITH ONE STACK SCGC4 54.90 244 3390 217 432.19

BOILER #5 WITH CYCLONES, TWO SCRUBBERS, AND ONE STACK SCGC5 4572 230 3390 159 331.96

504 MMBTU/HR BOILER # 8 RESIDUE/BAGASSE/OIL SCGC8 4724 290 3390 136 34927
0990045 T G SMITH PLANT

2000 KW DIESEL GENERATOR # 1 PEAKING UNIT TGSMO01 5.18 0.56 659 371 214

2000 KW DIESEL GENERATOR # 2 PEAKING UNIT TGSM02 518 0.56 6259 371 214

2000 KW DIESEL GENERATOR # 3 PEAKING UNIT TGSMO03 518 0.56 659 371 214

2000 KW DIESEL GENERATOR # 4 PEAKING UNIT TGSM04 518 0.56 6259 371 214

2000 KW DIESEL GENERATOR # 5 PEAKING UNIT TGSMO05 5.18 0.56 6259 371 214

GAS TURBINE # 1 TGSM06 14.02 4.88 7204 A8 2,65

7.5 MW FOSSIL FUEL STEAM GENERATING UNIT I TGSMO07 1829 1.52 4220 105 0.50

FOSSIL FUEL STEAM GENERATOR #3 (Phase II, Acid Rain Unit) TGSM09 3444 213 4182 157 164

FOSSIL FUEL STEAM GENERATOR #4 (Phase II, Acid Rain Unit) TGSM10 35.05 2.29 4182 17.0 2.02

COMBINED CYCLE UNIT (GT-2/S-5) TGSM11 22.86 3.05 4798 267 441
0990568 LWG PLANT

186 MW combined cycle gas turbine, GE Frame 7FA LWG1 4572 5.49 3776 243 9.36
0990332°  OKEELANTA COGENERATION PLANT

715 MMBTU/HR COGENERATION BOILER NOS. 12,3 OKCOGEN 60.60 3.05 4387 17.5 94.61
0510003  U.S. SUGAR CLEWISTON MILL AND REFINERY

BOILER #1 WITH SCRUBBER UsscMo1 64.92 244 3470 154 811.79

BOILER #2 WITH SCRUBBER usscM®2 64.92 24 3387 139 732.19

BOILER #3 WITH SCRUBBER UssCMo3 64.92 244 3332 6.8 33428

BOILER #5 WITH SCRUBBER USSCM04 45.72 251 343 203 51843

Boiler #7 USSCM07 68.58 2.59 4054 208 71.62
0510015 SOUTHERN GARDENS CITRUS PROCESSING CORP.

Peel Dryer SGARDDRY 381 745 116 3530 65.69

Boilers 1-3 SGARDBLR 16.8 14.23 122  478.0 0.23

Source: Florida Department of Environmental Protection (9/2000)
9939571A/04 30of3



Tables2R . xIs-5
11/10/00

Table 5. Maximum CO Impacts Predicted for Sources at the Pratt & Whitney Facility
Including Other Facilities - Screening Analysis (Revised 11/4/00)

Averaging Time, Concentration® Receptor Location” Time Period
Rank (ug/m’) Direction  Distance (YYMMDDHH)
(degree) (m)
8-Hour, Highest '
2,667 260 30,000 87090516
5,178 . 260 30,000 88060816
3,222 - 250 25,000 89012116
3,082 250 25,000 90041216
2,783 260 30,000 91051416
8-Hour, HSH
2,581 260 30,000 87011916
2,694 260 30,000 88022016
2,484 250 25,000 89102216
2,246 260 30,000 90062316
2,613 260 30,000 91082416
1-Hour, Highest :
9,440 260 30,000 87090509
10,198 260 30,000 88042411
9,274 260 30,000 89072009
10,089 260 30,000 90062310
10,148 260 30,000 91082412
1-Hour, HSH
9,382 260 30,000 87041514
10,090 260 30,000 88090711
8,616 260 30,000 89080210
9,563 + 260 30,000 90010613
9,405 260 30,000 91082010

: Based on 5-year meteorological record, West Palm Beach, 1987-91
® Relative to engine discharge location
YYMMDDHH = Year, Month, Day, Hour Ending
HSH = Highest, Second-Highest

9939571A/04



Table 6. Maximum CO Impacts Predicted for Comparison to AAQS, Refined Analysis

Tables2R.xls-6
11/10/00

Averaging Time, Concentration (1g/m3) Receptor Location” Time Period Florida
Rank Total Modeled® Background Distance  Distance (YYMMDDHH) AAQS
X(m)  Y(m) (ug/m3)
From PSD Application
8-Hour, HSH 3,927.8 477.8° 3,450° -951 1,409 90082912 10,000
1-Hour, HSH 10,262 3,822% 6,440° -951 1,409 90082912 40,000
Additional Modeling With Other Sources
8-Hour, HSH 6,973 5,823¢ 1,150° -30,300 -5,960 89051916 10,000
1-Hour, HSH . 12,309 11,0094 1,300° -30,050 -5,460 90083113 40,000

“ Based on the HSH concentration predicted for the project's emissions with 5-year meteorological record
of 1987 to 1991 from West Palm Beach

® Relative to Engine Discharge Location.

° Based on the second highest measured concentrations from January 1998 to June 1999 at West Palm Beach

4 Based on the HSH concentrations predicted for all modeled sources with the 5-year meteorological record
of 1987 to 1991 from West Palm Beach

e Based on the 90™ percentile of measured concentrations from 1998 to 1999 at West Palm Beach
YYMMDDHH = Year, Month, Day, Hour Ending.
HSH = Highest, Second-Highest Concentration in 5 years.

9939571A/04



0. Box 106600 T i Pratt & Whitney

W. Palm Beach, FL 33410-9600 A United Technologies Company

CERTIFIED MAIL

June 9, 2000 RECF NED

JUN 20 2000

A. A. Linero, P.E., Administrator

Florida Department of Environmental Protection ‘
New Source Review BUREAU OF AIR REGULATION

111 South Magnolia Drive, Suite 4
Tallahassee, FL 32301 '

Re: Air Construction Permit Application and '
Prevention of Significant Deterioration Analysis

Dear Mr. Linero:

Please find enclosed seven (7) copies of an Air Construction Permit Application and
Prevention of Significant Deterioration Analysis for a new LOX (liquid oxygen)/kerosene
rocket engine test stand. This test stand is planned for the Pratt & Whitney facility in Paim
Beach County. The test stand will be used for testing Pratt & Whitney’s latest space vehicle
propulsion product, a LOX/kerosene powered rocket engine.

Also enclosed is Pratt & Whitney check number 726873 for $7 500 to cover the application
fee.

A copy of this application has also been sent to Darrel Graziani, Palm Beach County Health
Unit, for his use and records.

If you have any questions about the permit application please call our contact person Dale
Francke, phone 561-796-3733 , e-mail frncked@pwfl com. Dale will be glad to answer any
quest}ons or get the mformanon to you.

Sincerely,

Y.

John K. Sillan, Manager
Facilities Management

Copies: Darrel Graziani, Palm Beach County Health Unit, (1 copy of application)
Miguel Cires (1 copy of application)
File: B.4.2.2.3 — LOX/Kerosene Rocket Test Stand, (1 copy of application)
5¢ D
£l
NP5
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Department of |
Environmental Protection

SR Twin Towers Office Building :
Jeb Bush 2600 Blair Stone Road David B. Struhs
' Tallahassee, Florida 32399-2400 Secretary

Governor

June 21, 2000
CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Gregg Worley, Chief

Air, Radiation Technology Branch
Preconstruction/HAP Section
U.S. EPA - Region 4

61 Forsyth Street

Atlanta, GA 30303

Re: United Technologies-Pratt & Whitney
Project: LOX/Kerosene Rocket Engine Stand

PSD-FL-294
Facility 1D No. 0990021-004-AC

Dear Mr. Worley:

Enclosed for your review and comment is an application for construction of a LOX/kerosene rocket
engine stand at the existing Pratt & Whitney research and development facility in Palm Beach County,
Florida. The proposed project will require a PSD review for carbon monoxide.

Your comments may be forwarded to my attention at the letterhead address or faxed to the Bureau of
Air Regulation at 850/922-6979. If you have any questions, please contact the project engineer, John
Reynolds, at 850/921-9536.

‘ Sincerely,

Pt Liome)

‘Al Linero, P.E.
Admuinistrator
New Source Review Section

AAL/jra

Enclosures

“More Protection, Less Process”

Printed on recycled paper.



Department of |
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Tallahassee, Florida 32399-2400 Secretary

Governor

June 21, 2000
CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. John Bunyak, Chief

Policy, Planning & Permit Review Branch
NPS — Air Quality Division

P.O. Box 25287

Denver, CO 80225

Re:  United Technologies-Pratt & Whitney
Project: LOX/Kerosene Rocket Engine Stand
PSD-FL-294
Facility ID No. 0990021-004-AC

Dear Mr. Bunyak:

Enclosed for your review and comment is an application for construction of a LOX/kerosene rocket
engine stand at the existing Pratt & Whitney research and development facility in Palm Beach County,
Florida. The proposed project will require a PSD review for carbon monoxide.

Your comments may be forwarded to my attention at the letterhead address or faxed to the Bureau of
Air Regulation at 850/922-6979. If you have any questions, please contact the project engineer, John
Reynolds, at 850/921-9536.

Sincerely,

e e

Al Linero, P.E.
Administrator
New Source Review Section

AALljra

" Enclosures

“More Protection, Less Process”

Printed on recycled paper. -



P, Box 109600 | 2 Pratt & Whitney

W. Palm Beach, FL 33410-9600 A United Technologies Company

CERTIFIED MAIL

June 9, 2000 RECEE\!ED

JUN 20 2000

A. A. Linero, P.E., Administrator

Florida Department of Environmental Protection
New Source Review _ BUREAU OF AIR REGULATION

111 South Magnolia Drive, Suite 4
Tallahassee, FL 32301

Re: Air Construction Permit Application and
Prevention of Significant Deterioration Analysis

Dear Mr. Linero:

Please find enclosed seven (7) copies of an Air Construction Permit Application and
Prevention of Significant Deterioration Analysis for a new LOX (liquid oxygen)/kerosene
rocket engine test stand. This test stand is planned for the Pratt & Whitney facility in Palm
Beach County. The test stand will be used for testing Pratt & Whitney’s latest space vehicle
propulsion product, a LOX/kerosene powered rocket engine.

Also enclosed is Pratt & Whitney check number 726873 for $7,500 to cover the application
fee.

A copy of this application has also been sent to Darrel Graziani, Palm Beach County Health
Unit, for his use and records.

If you have any questions about the permit application please call our contact person Dale
Francke, phone 561-796-3733 , e-mail frncked@pwil.com. Dale will be glad to answer any
questions or get the information to you.

Sincerely,

. %Ilan, Manager

Facilities Management

Copies: Darrel Graziani, Palm Beach County Health Unit, (1 copy of application)
Miguel Cires (1 copy of application)

File: B.4.2.2.3 — LOX/Kerosene Rocket Test Stand, (1 copy of application)
5¢ 0D



Golder Associates Inc. ‘ %
6241 NW 23rd Street, Suite 500 ? Goldel'

Gainesvile, FL 32663-1500
Teler;)ehsc\;:\g (352) 336-5600 ASSOClateS
Fax (352) 336-6603
| AUG 29 2000
August 22, 2000 ' 9939571
BUREAU OF AIR REGULATION

Florida Department of Environmental Protection
New Source Review Section

2600 Blair Stone Road

Tallahassee, FL 32399-2400

Attention: A. A. Linero, P.E.

RE:  PRATT & WHITNEY'S RESEARCH & DEVELOPMENT FACILITY
LOX/KEROSENE ROCKET ENGINE STAND PROJECT
DEP FILE NO. 0990021-004-AC (PSD-FL-294)

Dear Mr. Linero:

Golder Associates Inc. (Golder), on behalf of Pratt & Whitney has prepared the following
responses to the Palm Beach County Health Department (PBCHD) letter dated July 13, 2000
and the Florida Department of Environmental Protection's (DEP) letter dated July 19, 2000.

PBCHD Question 1 - Emission estimates for the criteria pollutants are not adequately
documented. Please request the applicant to supply documentation on the expected
emissions. If a combustion model was used, please have them submit a copy. Particulate
matter (PM) emissions need to include solids within the cooling water, volatile organic
compound (VOC) also need to be documented given the high carbon dioxide (CO) numbers.

For your information, some of my work at NASA's Stennis Space Center dealt with the
testing of similar engine. For that project, the combustion model predicted high CO rates at
the engine exhaust. However, when the exhaust gases mix with air, the model predicted
overall lower CO emissions and an increase rate of NO,.

Response PBCHD 1 - The combustion model used to determine the pollutants expected
from the rocket test stand is the "NASA Combustion Deck (TEP)". This model is a modified
version of the original NASA combustion model. A description of the model is attached as
part of the response to this question. An overview of the model can be found at
http://www?2.ari.net/ahsystems/tep.html.

The emissions provided in the application are those provided from the model simulations.
Because liquid oxygen is used as a propellant there is no atmospheric nitrogen that will form
NO,. When the exhaust enters the silencer, about 2,700 pounds per second (Ib/sec) of air will
mix with the rocket exhaust and 27,800 Ib/sec of water will be used to quench the exhaust.
As provided in the application, the final exhaust will angled at 45 degree toward vertical and



Department of Environmental Protection August 22, 2000
Mr. A.A. Linero -2- 9939571

consist of steam at 230 degrees Fahrenheit (°F) within an estimated 60-foot-diameter plume.
Since the quenching will occur very rapidly, NO, formation from the air entering the
silencer is expected to be low. As a conservative estimate of the NO, emissions using the
AP-42 emission factor for flares has been calculated (see attached AP-42 Table 13.5-1, revise
September 1998). The total heat input from the kerosene is 14.3 million Btu/sec (741.1 Ib/sec x
19,300 Btw/lb). The estimated NO, emissions are 0.97 Ib/sec or 233.4 lb/test. The model
simulations did not predict emission of VOCs. The information presented in Section 2.3
regarding exhaust gas concentrations account for all the carbon and hydrogen in the
kerosene. Again, as a conservative estimate of the VOC emissions, the AP-42 emission factor
for flares was used. The calculated emissions are 2 Ib/hr and 480 Ib/test.

The PM emissions from the cooling water were estimated based on the amount of water
required to reduce the exhaust temperature to 230°F. The reduction was assumed for the
combined flow of the rocket exhaust and entrained air (i.e., 5,600 Ib/sec). The amount of
water evaporated is estimated at 5400 lb/sec. The water used for cooling has 300-parts per
million (ppm) total dissolved solids, which can become PM emissions. The calculated
emissions are 1.6 lb/sec or 389 Ib/test.

Based on the above calculations, the maximum estimated emissions of NO,, VOC, and PM
emissions are 1.4 tons/year, 2.9 tons/year, and 2.3 tons/year, respectively. These emissions
rates are less than the PSD significant emission rates for these pollutants,

PBCHD Question 2 - Emission estimates for HAPs have not been provided. The activity is a
listed source category under Section 112 of the Clean Air Act and the applicant should
specifiate PM and VOC emissions, if possible. A case-by-case MACT determination may be
required.

Response PBCHD 2 - The PM emissions would be from evaporated water primarily
containing common dissolved minerals. These would typically be non-HAPs such as
calcium. Any HAPs generated from the combustion will likely be VOCs. As noted in the
response to PBCHD-1, the estimate amount of VOCs is 2.9 tons/year. Kerosene has low
amounts of other contaminants in the fuel. Using AP-42 emission factors (see attached Table
1.3-10, rev 9/98) for trace elements in the fuel the maximum calculated emissions of HAPs are
0.05 Ib/test (0.0003 TPY) for a single HAP (i.e., selenium) and 0.16 Ib/test (0.00097 TPY) for all
trace element HAPs (arsenic, beryllium, cadmium, chromium, lead, mercury, manganese,
nickel, and selenium) . These emissions are much less than the MACT criteria in 40 Code of
Federal Regulation Part 63.

PBCHD Question 3 - There are a number of unregulated activities with significant allowable
emissions. The source needs to include these activities with the modeling analyses.

Response PBCHD 3 - As noted by the above responses and the information contained in the
application, modeling of unregulated activities is not considered necessary. The very short
nature of these tests, together with the conservative nature of the modeling, does not
suggest that AAQS would be violated by the tests together with other unregulated facilities.

Golder Associates



Department of Environmental Protection August 22, 2000
Mr. A.A. Linero -3- 9939571

PBCHD Question 4 - The applicant 's BACT analysis is not correct. There are controls on the
Russian Test Stand, which go beyond BACT. My understanding is that the controls were
implemented (Cold War Stuff) to hide research activities. The NASA people at SSC are
aware of the controls and unless the Department of Defense is funding, the controls would
be cost prohibited.

Response PBCHD 4 - Although the Russian Test Stand does contain an exhaust "ducting"
which injects water, the device was initially installed in an attempt to remove or reduce the
heat signature of the test firings so that Cold War surveillance by satellite would not identify
the testing being conducted. The device was not a pollutant control device and there is no
evidence to indicate that any significant pollutant reduction was realized. Even so, if it could
be shown that there was a pollutant reduction to be realized, the cost of the Russian Test
Stand exhaust system would be cost prohibited at a cost in excess of $100 million.

PBCHD Question 5 - I disagree with the modeling approach. Use of the puff model is more
appropriate given the nature of the activity. NASA used such a modeling approach to
support the ARSM PSD Permit application. The applicant needs to submit a revised
modeling analysis.

Response PBCHD 5 - The ISCST3 model, a steady state model, was used for the modeling
analysis. Itis our opinion that the steady state modeling analysis is a conservative procedure
for this application. The assumptions used in the model to evaluate impacts included the
assumption that the test emissions are continuous over an entire hour. This assumption
resulted in a prediction of 1-hour impacts for comparison to the CO ambient air quality
standard.

The PUFF model is a non-regulatory model. Currently, no Guideline model exists that is
capable of simulating instantaneous or short duration releases. Appendix B of the Guideline
lists several accidental release models that simulate a short-term release, but these models
have not been designed for CO emissions. In any event, use of a non-guideline model
would require prior written approval from EPA. However, to address PBCHD's concern, an
evaluation of impacts was performed using the PUFF model. The PUFF model assumes that
all of the CO test mass is released instantaneously. Because the actual emission has a
4-minute release duration, this analysis would tend to over-predict very short-term
concentrations (i.e., 4-minute duration). The PUFF model evaluated a combination of
stability classes and wind speeds. A summary of the Puff model results is presented in
Table 1. Only the Puff model results for stable stability and very light wind speeds
approached the magnitude of the presented ISCST3 model concentrations. This
meteorological condition occurs less than 3 percent of the time (based on 5 years of weather
data from Palm Beach International Airport, 1987-1991). Both models predicted maximum
impacts well below the AAQS. Based on the nature of the 4-minute test, and the
assumptions used for the PUFF modeling, it is Golder's opinion that the steady state analysis
resulted in a conservative assessment.

Golder Associates
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DEP Question 1 - The receptors used to model impacts at the site boundary were not spaced
at 100 m. Please re-evaluate impacts at the site boundary by using a fence line receptor
network that has a 100-m resolution. Also in the receptor grid used for the screening
analysis contained a 7-kilometer gap between the site boundary receptors and the nearest
ring polar receptors. Please update the screening analysis to include a receptor grid that
contains a denser mid-field receptor network.

Response DEP 1 - A revised modeling analysis has been performed. The modeling files to
this response will be provided separately. The revised screening modeling results, Table 6-3,
is attached. The screening results indicate no changes in the magnitude and location of the
highest and highest, second highest predicted 1-hour concentrations.

DEP Question 2 - In the application it is assumed that all land enclosed by the site boundary
is non-ambient. However, if there is no physical barrier about this property, the assumption
is not valid. Please confirm the existence of a physical barrier that prevents public access
onto the land that is enclosed by the site boundary that was used in the modeling.

Response DEP 2 - There is a fence around the property.

DEP Question 3 - Please prepare a CO emission inventory for the NAAQS. The inclusion of
only monitored background data does not sufficiently demonstrate compliance with
NAAQS.

Response DEP 3 - The air modeling analysis was designed to produce conservative air
quality impacts. To determine compliance with the 1-hour CO AAQS, the following criteria
was used for the test burn analysis:

a. The emission release is for 4 minutes and will occur only 12 times per year.

b.  The only significant CO emission sources in the vicinity of Pratt & Whitney are road
vehicles. The nearest non-mobile emissions are in 20 kilometers away in Belle
Glade.

c.  The background CO values considered in the analysis were obtained from Palm
Beach, an area that has a high traffic density. The area in the vicinity of the test
does not have a high traffic density, and in fact, it is located in the extreme remote
area of the Pratt & Whitney campus.

It is Golder's opinion that the use of the Palm Beach CO data produces a highly conservative

impact assessment, which considering the transient nature of the test emissions,
compensates for the added affect of other distance continuous emission sources.

Golder Associates
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Please call if you have any questions concerning this information.

Sincerely,

GOLDER ASSOCIATES INC.

Benny Su_éi;‘ P.E.

Principal Engineer
Florida P.E: #35042

BS/jkw
Enclosures

cc: Dale Francke, Pratt & Whitney
Darrel Graziani, PBCHD
Ken Kosky, Golder

9. W
P:\Projects\9N\99390\9939571a Pratt & Whitney\01\#01itr.doc

SED
=P A
A Ps

Golder Associates



9939571A/01/tablel.xls
8/22/00

Table 1. Summary of PUFF and ISCST3 1-Hour Model Results

Wind Mixing
Stability Speed Height = Concentration
Class ~ (m/s) (m) (ug/m3)
ISCST3 High 5,012
High, 2nd-High 3,822
PUEE
Unstable 1 500 23
1 1000 12
2 1000 12
3 1000 12
Neutral 1 1000 66
2 1000 65
3 1000 65
4 1000 63
5 1000 62
6 1000 60
Stable 1 1000 5,633
2 1000 4,800
3 1000 3,856

AAQS 40,000
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8/24/00
Table 6-2. Summary of CO Emissions and Stack Parameters for Engine Test Burn
Emissions (a) Release Height Diameter Velocity (b) Temperature
1b/hr g/s ft m ft m fps m/s F K
166656 20,999 70 213 60.00 18.3 40.0 12.20 230 383.2

(a) Based on 694.4 Ib/sec for 240 seconds
(b). Maximum 45-degree discharge velocity times sine (38 degrees)
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Table 6-3. Predicted CO Impacts From Proposed Project - Screening Analysis

Averaging Time Concentration® Receptor Location’ Time Period
(ug/m’) Direction Distance (YYMMDDHH)
(degree) (m)
High 8-Hour*
351 318 5000 87090711
533 204 1500 88060411
480 200 1500 89081511
623 140 1500 90082412
374 246 4000 91061913
HSH 8-Hour*
336 4106 3561 87071211
376 284 4000 88091101
323 236 5000 89070311
443 326 2000 90082119
344 244 5000 91083007
High 1-Hour
2811 318 5000 87090613
4264 204 1500 88032713
3840 200 1500 89070114
4982 140 1500 90072212
2990 ' 246 4000 91082611
HSH 1-Hour
2685 4106 3561 87071211
3008 284 4000 88091712
2585 236 5000 89082611
3543 326 2000 90082912
2749 244 5000 91092012

“ Based on 5-year meteorological record, West Palm Beach, 1987-91

° Relative to engine discharge location

© Because no test emissions occur for the additional 7 hours of the period,
8-hour concentrations are set equal to 1/8 of 1-hour concentrations.

YYMMDDHH = Year, Month, Day, Hour Ending

HSH = Highest, Second-Highest



Table 6-4. Maximum Predicted CO Impacts Due to the Proposed Project Only, Refined Analysis

EPA de Minimis
Averaging Time Concentration® Receptor Location” Time Period Significant Air Monitoring
(ug/m”) Direction  Distance (YYMMDDHH) Impact Level Concentration
(degree) (m) (ug/m”) (ug/m”)
High 8-Hour 627¢ 140 1,600 90082412 500 575
High 1-Hour 5,012 140 1,600 90082412 2,000 NA

* Based on highest predicted with 5-year meteorological record, West Palm Beach, 1987-91

“ Relative to Engine Discharge Location

¢ Because no test emissions occur for the additional 7 hours of the period, set equal to 1/8 of 1-hour concentrations
YYMMDDHH = Year, Month, Day, Hour Ending
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Table 6-5. Maximum Predicted CO Impacts Due to the Test Burn For Comparison to AAQS, Refined Analysis

Averaging Time Concentration (ug/m®) Receptor Location” Time Period Florida
Total  Modeled® Background® Direction  Distance (YYMMDDHH) AAQS

(degree) (m) (ug/m”)

HSH 8-Hour* 3,928 478 3,450 326 1700 90082912 10,000
HSH 1-Hour 10,262 3,822 6,440 326 1700 90082912 40,000

? Based on predicted HSH 1-hour concentration with 5-year meteorological record, West Palm Beach, 1987-91

® Relative to Engine Discharge Location

‘. Based on the HSH measured concentrations from 1/98-6/99 at West Palm Beach.

4. Because no test emissions occur for the additional 7 hours of the period, set equal to 1/8 of 1-hour concentrations

YYMMDDHH = Year, Month, Day, Hour Ending
HSH = Highest, Second-Highest Concentration in 5 years.



Table 1.3-10. EMISSION FACTORS FOR TRACE ELEMENTS FROM DISTILLATE
FUEL OIL COMBUSTION SOURCES®

EMISSION FACTOR RATING: E

.. . Emission Factor (Ib/10"? Btu)
Firing Configuration -
(SCC) As Be Cd Cr Cu Pb Hg Mn Ni Se Zn
Distillate oil fired 4 3 3 3 6 9 3 6 3 15 4
(1-01-005-01,
1-02-005-01,
1-03-005-01) :

® Data are for distillate oil fired boilers, SCC codes 1-01-005-01, 1-02-003-01, and 1-03-005-01. References 29-32, 40-44 and 83. To convert
from 1b/10" Btu to pg/J, multiply by 0.43,



Since flares do not lend themselves to conventional emission testing techniques, only a few

attempts have been made to characterize flare emissions. Recent EPA tests using propylene as flare
" gas mdlcated that efficiencies of 98 percent can be achieved when burning an offgas with at least

11,200 kJ/m> (300 Btu/f?) The tests conducted on steam-assisted flares at velocities as low as -

39.6 meters per minute (m/min) (130 ft/min) to 1140 m/min (3750 ft/min), and on air-assisted flares

at velocities of 180 m/min (617 ft/min) to 3960 m/min (13,087 ft/min) indicated that variations in

incoming gas flow rates have no effect on the combustion efficiency. Flare gases with less than

16,770 kJ/m> (450 Btu/ft®) do not smoke.

Table 13.5-1 presents flare emission factors, and Table 13.5-2 presents emission composition
~ data obtained from the EPA tests.! Crude propylene was used as flare gas during the tests. Methane
was a major fraction of hydrocarbons in the flare emissions, and acetylene was the dominant
intermediate hydrocarbon species. Many other reports on flares indicate that acetylene is-always
formed as a stable intermediate product. The acetylene formed in the combustion reactions may react
further with hydrocarbon radicals to form polyacetylenes followed by polycyclic hydrocarbons.

In ﬂarmg waste gases containing no nitrogen compounds, NO is formed either by the fixation
of atmospheric nitrogen (N) with oxygen (O) or by the reaction between the hydrocarbon radicals -
present in the combustion products and atmospheric nitrogen, by way of the intermediate stages,
HCN, CN, and OCN.2 Sulfur compounds contained in a flare gas stream are converted to SO, when
burned. The amount of SO, emitted depends directly on the quantity of sulfur in the flared gases.

Table 13.5-1 (English Units). EMISSION FACTORS FOR FLARE OPERATIONS®

EMISSION FACTOR RATING: B

Emission Factor
Component o _ - (1b/10° Btu)
Total hydrocarbons® | _ 0.14
Carbon monoxide _ 0.37
Nitrogen oxides _ | 0.068
Soot® ' | 0