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1. GENERAL PROJECT INFORMATION
Air Pollution Regulations
Projects at stationary sources with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Chapters 62-4, 62-210 and 62-212, F.A.C.
In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial categories.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations in Rule 62-204.800, F.A.C.
Glossary of Common Terms
Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.
Facility Description and Location
Apogee Investment Partners, LLC. (Jet Engine Test facility), is an existing facility which is Aircraft Testing Services categorized under Standard Industrial Classification No.488190.  The existing facility is located at 18555 Bee Line Highway in Jupiter, Florida, Palm Beach County.  The UTM coordinates are Zone 17; 564.9 km E; 2977.3 km N and Lat. 26° 54′ 59″ North / Longitude: 80° 20′  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to Ambient Air Quality Standards (AAQS).
Facility Regulatory Categories
· The facility is not a major source of hazardous air pollutants (HAP).
· The facility has no units subject to the acid rain provisions of the Clean Air Act (CAA).
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The facility is NOT a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
Project Description
Apogee Investment Partners, LLC (Apogee), located at 18555 Bee Line Highway in Jupiter, Florida, Palm Beach County, operates an Aircraft Jet Engine Test Facility consisting of a jet engine test stand and two 20,000-gallons fuel storage tanks. The facility conducts endurance jet engine testing at the test stand.  The two storage tanks are used for storing Jet-A distillate fuel that are used for the testing activities. The primary purpose of the tests is to ensure the airworthiness of the engine at test. 

Apogee was issued an Air Construction Permit No. 0990700-001-AC, on July 16, 2013. Permit No. 0990700-002-AC was issued on 06/03/14 as an extension to Permit No. 0990700-001-AC, which authorized the construction of an Aircraft Jet Engine Test Facility consisting of a jet engine test stand and two 20,000-gallons fuel storage tanks. The Title V Air Operating Permit 0990700-003-AV was issued on August 20, 2015.

This Project proposes to increase the emissions limit of nitrogen oxides (NOx) from 171.2 to 212.5 tons per 
12 consecutive months (rolling total) to provide for additional operation while escaping the Prevention of Significant Deterioration (PSD) review under Rule 62-212.400, F.A.C. A revised Title V operation permit no. 0990700-005-AV is being processed concurrently to incorporate conditions in permit no. 0990700-004-AC.  

Processing Schedule
Application for concurrent processed Permit(s) 0990700-004-AC & 0990700-005-AV 			10/28/2016
Additional Information request sent by the Health Department 								11/23/2016
Request for Extension for additional information received by the Health Department			02/17/2017
Response to 11/23/2016 request for information received by the Health Department			05/09/2017
2. PSD APPLICABILITY
General PSD Applicability
For areas currently in attainment with the AAQS or areas otherwise designated as unclassifiable, the Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program as defined in Rule 62-212.400, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements (“PSD applicability review”) and, if so, must conduct a PSD preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources.  In addition, proposed projects at existing minor sources are subject to a PSD applicability review to determine whether potential emissions from the proposed project itself will exceed the PSD major stationary source thresholds.  A facility is considered a major stationary source with respect to PSD if it emits or has the potential to emit:
· 5 tons per year or more of lead;
· 250 tons per year or more of any regulated air pollutant; or
· 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the following 28 PSD-major facility categories:  fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input, coal cleaning plants (with thermal dryers), Kraft pulp mills, Portland cement plants, primary zinc smelters, iron and steel mill plants, primary aluminum ore reduction plants, primary copper smelters, municipal incinerators capable of charging more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric acid plants, petroleum refineries, lime plants, phosphate rock processing plants, coke oven batteries, sulfur recovery plants, carbon black plants (furnace process), primary lead smelters, fuel conversion plants, sintering plants, secondary metal production plants, chemical process plants, fossil fuel boilers (or combinations thereof) totaling more than 250 million British thermal units per hour heat input, petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels, taconite ore processing plants, glass fiber processing plants and charcoal production plants.
Once it is determined that a project is subject to PSD preconstruction review, the project emissions are compared to the “significant emission rates” defined in Rule 62-210.200, F.A.C. for the following pollutants:  carbon monoxide (CO); nitrogen oxides (NOX); sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); particulate matter with a mean particle diameter of 2.5 microns or less (PM2.5); volatile organic compounds (VOC); lead (Pb); fluorides (F); sulfuric acid mist (SAM); hydrogen sulfide (H2S); total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as non-methane organic compounds (NMOC); and mercury (Hg).  In addition, significant emissions rate also means any emissions rate or any net emissions increase associated with a major stationary source or major modification which would construct within 10 kilometers of a Class I area and have an impact on such area equal to or greater than 1 μg/m3, 24-hour average.
If the potential emission equals or exceeds the defined significant emissions rate of a PSD pollutant, the project is considered “significant” for the pollutant and the applicant must employ the Best Available Control Technology (BACT) to minimize the emissions and evaluate the air quality impacts.  Although a facility or project may be major with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.
The project is located in Palm Beach County which is in an area that is currently in attainment with the AAQS or is otherwise designated as unclassifiable.  The proposed project will not increase emissions for any PSD pollutant; therefore, the project is not subject to a PSD preconstruction review.

State Requirements
The proposed project is subject to preconstruction review under the applicable provisions of Chapter 403, Florida Statutes (F.S.), and Chapters 62-4, 62-210, and 62-212 of the Florida Administrative Code (F.A.C.).  This facility is located in Palm Beach County, an area designated as "maintenance" for the pollutant ozone and attainment for all other criteria pollutants in accordance with Rule 62-204.340, F.A.C.  The proposed project is exempt from review under Rule 62-212.400 F.A.C., Prevention of Significant Deterioration (PSD).  The proposed facility shall comply with all applicable provisions of the Florida Administrative Code and, specifically, the following chapters and rules:

	F.A.C. Chapter 62-4
	- Permitting Requirements.

	F.A.C. Chapter 62-204 
	- Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference

	F.A.C. Chapter 62-210 
	- Required Permits, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms

	F.A.C. Chapter 62-212   
	- General Preconstruction Review Requirements, PSD Requirements

	F.A.C. Chapter 62-213   
	- Operation Permits for Major Sources of Air Pollution

	F.A.C. Chapter 62-256   
	- Open Burning and Frost Protection Fires

	F.A.C. Chapter 62-257
	- Asbestos Program

	F.A.C. Chapter 62-296
	- General Pollutant Emission Limiting Standards.

	F.A.C. Chapter 62-297
	- Test Methods



Federal NESHAP Provisions
The proposed project shall comply with all applicable provisions of the following National Emission Standards for Hazardous Air Pollutants (NESHAP) rule:
	40 CFR 61, Subpart M
	- Asbestos 



3. DEPARTMENT REVIEW
Discussion of Emissions
The facility consists of a jet engine test stand and two 20,000-gallons above ground storage tanks. The test stand supports different jet engines’ testing and the two storage tanks will be used for storing Jet-A distillate fuels that will be used for the testing. 
Jet engine test stand
The primary purpose of the testing to be performed in the test stand is to ensure the airworthiness of the engine. Different tests, each with its own cycle definition and cycle count, will be performed at the test stand. The emissions from the facility are generated from the burning of Jet-A distillate fuel during these tests at the test stand. Emissions of nitrogen oxides (NOx), carbon monoxides (CO) and hydrocarbons (HC) from the jet engine tests are calculated by using the emissions rates provided by the original equipment (testing engine) manufacturers (OEM). These emissions rates are obtained by the facility before the tests are conducted. 
Each jet engine has its own emissions rates for specific fuel flow rate and the ambient air temperature during the test performed. The OEM performs specific tests at their facilities to collect extensive data detailing these emissions rates. A typical emissions rates data set will contain 20-40 points of fuel flow and measured emissions across the operating range of the engine for different ambient temperature. This type of data is proprietary for each equipment manufacturer. The OEM provides these emissions rates to the facility for each engine before the test is performed. The facility will utilize the emissions rates to calculate the actual emissions during the test. Emissions rates between measured data points are approximated by linear interpolation. The facility informed that due to the nature of these testing the use of traditional emissions measurement equipment will adversely affect the test goals.
The emissions of nitrogen oxides (NOx), carbon monoxide (CO) and hydrocarbons (HC) resulting from each cycle is calculated using the following formula:
	[image: ]
	Where:
	N = 		current step in the cycle
	K = 		total number of steps in the cycle
	raten = 		emission rate at the fuel flow of step n and ambient temperature
durationn = 	scheduled length of time of step n

Other emissions such as particulate matters (PM10), sulfur dioxides (SO2) and hazardous air pollutants are calculated in Table 3 below by using the emissions factor for stationary gas turbines from US EPA AP-42.
Two 20,000-gallons fuel tanks
The emissions of VOC are also generated from the breathing losses and working losses at the two 20,000-gallons above ground storage tanks. The emissions calculation provided by the facility shows that the total VOC emissions from these two tanks would be 73.68 lbs. per year. The emissions unit emits less than 1,000 pounds per year of single hazardous air pollutant and it is not subject to any unit-specific requirements. Therefore, pursuant to Rule 62-210.300(b)1.,F.A.C., this emissions unit is exempt from any requirement to obtain air construction permit.
Based on Table 1 – Total Projected Maximum Emissions, Nitrogen oxides is the highest emitted pollutant from the facility in a given year compared to other criteria pollutants.
Potential Emissions   
	Table 1 – Total Projected Maximum Emissions

	


Pollutant
	Proposed
Potential Emissions (TPY)
	PSD Major Source Threshold
(TPY)
	PSD Major Source?
	Subject to PSD?

	Nitrogen Oxide
	212.50
	250
	No
	No

	Carbon Monoxide 
	28.52
	250
	No
	No

	PM 10 
	2.956
	250
	No
	No

	Volatile Organic Compounds (VOC)*
	2.42
	250
	No
	No

	Sulfur Dioxide
	16.793
	250
	No
	No

	Hydrocarbons 
	6.056
	NA
	No
	No

	Total HAPs
	0.175533
	NA
	No
	No


 * The potential emissions of VOC is the sum of VOC emissions from jet engine test stand (2.38 tons/year) 
and storage tanks (0.037 tons/year).
Table 2 below details the linear increase factor used for the maximum monthly emissions based upon the possible scenarios of the planned testing for the request of the NOx limit increase of 171.2 to 212.5 tons per 12 consecutive months (rolling total).
	Table 2 -  Monthly Projected Maximum Emissions

	 
	Temp*
	Fuel
	 NOx
	CO
	HC

	Month
	deg F
	gallons
	tons
	tons
	tons

	Jan
	62.5
	120937
	12.533
	4.063
	0.693

	Feb
	63
	120937
	12.568
	4.042
	0.690

	Mar
	67
	120937
	12.838
	3.878
	0.666

	Apr
	75
	120937
	13.376
	3.550
	0.621

	May
	81.5
	172803
	22.042
	0.954
	0.379

	Jun
	85.6
	172803
	22.870
	0.855
	0.323

	Jul
	86
	172803
	22.939
	0.847
	0.320

	Aug
	85.5
	172803
	22.846
	0.857
	0.326

	Sep
	85.1
	172803
	22.762
	0.867
	0.332

	Oct
	80.5
	172803
	21.845
	0.978
	0.391

	Nov
	75.3
	120937
	13.399
	3.536
	0.618

	Dec
	61.8
	120937
	12.483
	4.094
	0.696

	12 mo. Total
	1,762,440
	212.500
	28.52
	6.056


· Maximum number of 2 MRO engines per month
· Highlighted in yellow are the highest monthly emissions for the 2 MRO cycles

*Average monthly temperatures calculated from published hourly temperatures from Palm Beach International Airport for the year 2010 between 7 am and 11 pm. The test runs will be executed primarily during 1st & 2nd shift operations. When 3rd shift running is required, the resulting lower air temperatures would result in further reduction of the total NOX emitted. Lower temperatures result in higher emissions of CO & HC, however the few occurrences of expected 3rd shift runs will result in a negligible increases and well within the conservatism of the projected totals presented here.
The emissions of particulate matters (PM10), sulfur dioxides (SO2) and hazardous air pollutants (HAPs) are calculated by using the emissions factor provided in US EPA AP-42 for combustion turbines. Tables 3.1-2a, 3.1-4, and 3.1-5 were all based upon engines running at high loads (≥ 80 percent load) only. Therefore, the background document “Emission Factor Documentation for AP-42 section 3.1 Stationary Gas Turbines April 2000” was utilized for more factors similar to the facility’s running conditions. Factors for “All Loads” of Table 3.4-2 in the background document were most appropriate for the application. Based upon the maximum expected fuel usage of 1,762,440 gallons/year, total SO2, PM10 and HAPs were calculated. 
Sulfur dioxide (SO2) particulate matters (PM10) and HAPS are calculated as shown below:
	Table 3 - Projected Emissions

	Pollutant
 
	Emissions Factor
	Fuel Consumption
	Total Emissions

	
	(lbs/1000 gals)
	(gallons/year)
	(tons/year)

	Sulfur dioxide (SO2)
	19.06
	1,762,440
	16.793

	Particulate Matters (PM10)
	3.35
	1,762,440
	2.956

	Total HAPS
	0.2
	1,762,440
	.175533



Air Quality Modeling
The SCREEN3 Version 4.0 Model was not required but was run only for informational purposes. The results showed that the 1-hr NOx value for the NAAQS was 39.6 ug/m3 under worse-case scenario is well below the 1-hr NAAQS standard of 188 ug/m3..   The SCREEN3 model provides an easy-to-use method of obtaining pollutant concentration estimates for a single source. The SCREEN3 model is also used to determine if a more detailed air analysis would be required. These pollutant concentration estimates are based on the document "Screening Procedures for Estimating the Air Quality Impact of Stationary Sources" (EPA 1995d). A detailed air modeling analysis (AERMOD) was not required. The information from SCREEN3 provided additional assurance that the National Ambient Air Quality Standards (NAAQS) would not be exceeded for this project.
SCREEN3 Input Stack Parameters used for this project. [image: X:\EH&E\Air Pollution\Air Permits\PBCHD Air Permit Files\ARMS 0990700_Apogee (CTS)\0990700-004-AC _005-AV\DRAFT\SCREEN3 INPUTS.png]

	 
	Type
	UTM Km E
	UTM Km N
	Base Elev
	Emission Rate
	Stack
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	Dia.
	Flow
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	Temp
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	PM10

	 
	 
	
	
	 
	
	
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	(ft)
	lb/hr
	(ft)
	(ft)
	(ft3/min)
	(F)
	(lb/hr)
	(lb/hr)
	(lb/hr)

	Unit 1
	Jet Engine
	2978.13
	567.78
	16
	1
	21
	4.5
	248548
	1700
	17.6800
	223.68
	3.1100


	Table 4: SCREEN3 Air Quality Model Results
Full Meteorological Classes (Worse Case Scenario)

	Pollutant
	Averaging Period
	Emission Rate
lb/hr

	SCREEN3 Emission Rate
(lb/hr)
	SCREEN3
(μg/m3)
	Emission Rates x SCREEN3 Results
	Emission Rates x SCREEN3 Results
	NAAQS
PASSED? 
Y/N

	
	
	
	
	
	(μg/m3)
	(μg/m3)
	

	Sulfur Dioxide
	1-hr
	17.68
	1
	0.17340
	3.06571
	196
	Y

	
	3-hr
	-
	1
	0.15606
	2.75914
	1300
	Y

	
	24-hr
	-
	1
	0.06936
	1.22628
	365
	Y

	
	Annual
	-
	1
	0.01387
	0.24526
	80
	Y

	NOx
	NAAQS (1-hr)
	223.684
	1
	0.17700
	39.59207
	188
	Y

	NOx
	Annual
	-
	1
	0.01416
	3.16737
	100
	Y

	Particulate Matter (PM10)
	24-hr
	-
	1
	0.07080
	0.22019
	150
	Y

	Particulate Matter (PM10)
	Annual
	-
	1
	0.01416
	0.04404
	50
	Y




The SCREEN3 model only calculates a 1-hour average. Longer-term averages using a series of scaling ratios 
were used for SCREEN3 as recommended ratios as indicated in the SCREEN3 model documentation.
	3-hour 
	0.9

	8-hour 
	0.7

	24-hour 
	0.4

	Annual  
	0.08



NOx Emissions Cap
The facility has requested the emissions cap for Nitrogen oxides (NOx) to increase from 171.2 to 212.5 tons per year to allow for expansion of operations. The emissions of Nitrogen oxides (NOx) will be capped to 212.5 tons in any consecutive 12-month period (rolling total). Other pollutants will also be indirectly capped at levels of less than 50% of the PSD Major Source thresholds.
Control Equipment
No external control equipment will be installed. 


[bookmark: _GoBack]Method of Compliance
The facility submitted the emissions rates for an average engine that displays the order of magnitude and nature of the data. The facility also submitted the potential emission for a typical MRO cycle of a jet engine. 
The facility provides reasonable assurance to the department by proposing the following method of compliance:
· Prior to the jet engines’ testing, the facility will obtain the emissions rates documents for the jet engine being planned to be tested.
· The facility will maintain the records of original emissions rates documents certified by the OEM for all the engine models that are tested in the facility.  
· The facility will utilize a computer controlled data acquisition system that will record ambient temperature, an accurate measurement of actual fuel flow to the engine via calibrated Coriolis flow meters and duration of each flue flow rate. These temperatures, fuel flow rates and duration will be recorded in real time during the test. Upon completion of a cycle, the actual temperature, fuel flows, and durations will be known. 
· The emissions resulting from each actual cycle will be calculated utilizing the actual measured data and corresponding emissions rates.
· The facility will maintain a log of calculated emissions and fuel consumption of each cycle performed and a 12-month rolling total of these emissions.
The emissions rates documents maintained by the facility on site will be reviewed by the Health Department representatives during the site visits. The comparison between the document received date and the engine test date will provide the reasonable assurance that that the emissions rates were received prior to the scheduling of the engine test. Additionally the emissions rates used in the calculation of the emissions during the engine tests will be reviewed during the site inspection. 
The facility will maintain the records of date of testing, types of testing, name and model of the engine being tested, emissions rates, fuel flow rates, duration of each fuel flow rates, total fuel consumption and ambient temperature for each engine test cycle.  
Additional Assurance
The facility has proposed additional emissions monitoring procedure to ensure that the facility will not exceed the permitted limits. The procedure is detailed as shown below:
Before each cycle is performed, the facility will perform the following steps for all the pollutants listed in this application.
1. The difference (M) between the application limit and the current actual 12 month rolling total (Total12) of emissions will be determined.
M = Limit – Total12
2. This margin (M) will be compared to the calculated emissions expected (EE) for the planned cycle.
a If the margin is greater than or equal to 2 times the calculated emissions, the cycle will be performed.
If M ≥ 2 * EE   Perform Cycle
b If at any time the margin is less than 2 times the calculated expected emissions, the test will not be performed unless the Responsible Official or the Owner approves an acceptable safety plan to prevent exceeding the limit.
As history of cycle data is collected, this process will be reviewed and updated as required to ensure the conservatism of the intent is met and the limit is not exceeded.
The facility’s plan to establish the emissions monitoring procedure and additional computer generated red flags that will provide an additional assurance that the facility will not exceed the permitted limit of nitrogen oxides (NOx). 

The compliance status of the permit will be verified on site by the amount of emissions on any consecutive 12-month period (rolling total), fuel consumption and the review of emissions rates documents certified by the original equipment manufacturers.

A permit inspection and meeting was conducted on site on 04/27/17. The following emission monitoring procedure was added to the Data Acquisition System to provide additional assurance so that the NOx limit would not be exceeded in the future.

The Data Acquisition System has been configured to track the emissions output of the engine based on the emissions data from the OEM.  The current 12 month rolling total limit has been loaded into the data acquisition system as the ”Red” Hi limit which has an instruction to shut the engine down and wait for engineering approval to restart the engine.  The Data System also has a “Yellow” Hi limit which is set at 90% of the 12 month rolling total limit.  The Yellow limit has an instruction to check with engineering to verify that cycles can continue.

4. PRELIMINARY DETERMINATION
The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the draft permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the conditions specified in the DRAFT permit. The SCREEN3 Version 4.0 Model was not required but was run 
for informational purposes only. The results showed that the 1-hr NOx value for the NAAQS was 39.6 ug/m3 under worse-case scenario is well below the 1-hr NAAQS standard of 188 ug/m3.. Therefore no further detailed air quality analysis was necessary. Paul Kalamaras is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Florida Department of Health Palm Beach County, 800 Clematis ST, 4th Floor, West Palm Beach, Florida 33401, phone (561) 837-5946, or by email at paul.kalamaras@flhealth.gov.
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