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&
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APPLICANT
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PROJECT
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COUNTY
Miami-Dade County, Florida
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2600 Blair Stone Road, MS#5505
Tallahassee, Florida  32399-2400



May 15, 2018



1. GENERAL PROJECT INFORMATION
1.1. 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.
1.2. 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.
1.3. Facility Description and Location
Miami-Dade Water and Sewer Department (MDWSD) owns the Alexander Orr Water Treatment Plant, which is a county operated source that undertakes water treatment to provide potable water to the public, utilizing a lime softening process.  The water treatment process includes filtration, recarbonation, and disinfection.  Electrical power is essential for the continuous plant operations and is delivered by a series of diesel engine generators.  Moreover, natural gas-fired, high service pump engines transport water to the public consumer through the county-wide distribution system.  
Another component of the wastewater treatment facility involves a rotary kiln.  The natural gas-fired rotary lime recalcining kiln, designed to produce 150 tons/day of calcium oxide, recovers the water softening process solids for conversion back to lime for process reuse on site.  Calcium carbonate from the plant’s water treatment process is fed to the lime kiln where it is converted into lime products and carbon dioxide (CO2).  The CO2 is recycled into the recarbonation basins at the water treatment plant where it is used to stabilize the water chemically, after the softening process.  A venturi scrubber at the feed end of the kiln is used to recover lime solids that would otherwise be lost to the atmosphere and serves to reduce particulate matter emissions from the exhaust.  Lime solids are discharged into an integral tube cooler at the firing end of the kiln.  An emergency generator at the kiln and an emergency kiln rotation engine provide redundancy to standby generators for critical functions.  The main purpose of these procedures is to treat and deliver clean water to the designated public.  
Alexander Orr Water Treatment Plant is an existing electric, gas, and sanitary services source, which is categorized under Standard Industrial Classification Code No. 4941.  The existing Alexander Orr Water Treatment Plant is in Miami-Dade County at 6800 Southwest 87th Avenue in Miami, Florida.  The UTM coordinates of the existing facility are Zone 17, 565.9 kilometers (km) East, and 2843.3 km North.  

TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION
Figure 1 depicts the map location of the water treatment plant in relation to the surrounding area.  Figure 2 represents an aerial image of the facility.  
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[bookmark: _Ref512509169]Figure 1. Location of MDWSD
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[bookmark: _Ref512509250]Figure 2. Aerial View of MDWSD 

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).  Miami-Dade County is in a maintenance area for ozone. 
1.4. Facility Regulatory Categories
· The facility is not a major source of hazardous air pollutants (HAP).
· The facility does not operate units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· [bookmark: _Hlk513736451]The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
· The facility does operate units subject to the New Source Performance Standards (NSPS) of Title 40 Part 60 of the Code of Federal Regulations (40 CFR 60).
· The facility does operate units subject to the National Emissions Standards of Hazardous Air Pollutants (NESHAP) of 40 CFR 63. 
1.5. Project Description
[bookmark: _Hlk513724891][bookmark: _Hlk513718231][bookmark: _Hlk513718070]The Alexander Orr Water Treatment Facility is proposing to construct and operate a 2,500-horsepower (hp) Caterpillar G3608 (or equivalent design) to serve as the new east high service Pump Engine No. 6, which will provide additional drinking water into the distribution system.  Additionally, an emissions control system consisting of a catalytic oxidation converter will be installed on the new Pump Engine No. 6 to control emissions of carbon monoxide (CO), volatile organic compounds (VOC), and formaldehyde (a hazardous air polluatnt).  Supplemental equipment to be installed consists of:  new pump station valves and piping, new power distribution enclosures for a new motor control center, and an uninterruptible power source including batteries.  
The following new emissions unit will be added by this project.
	EU No.
	Description

	029
	Pump Engine No. 6 (2,500 hp)


1.6. Processing Schedule
03/06/2018 	Department received the application for an air pollution construction permit.
04/03/2018 	Department requested additional information.
04/20/2018	Department received additional information, application complete.
2. PSD APPLICABILITY
2.1. [bookmark: _Hlk512505945]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:
· 250 TPY or more of any regulated air pollutant; or
· [bookmark: _Hlk513467901]100 TPY 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 MMBtu/hr 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 MMBtu/hr 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” (SER) defined in Rule 62-210.200, F.A.C. for the following pollutants: CO) nitrogen oxides (NOX); sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); PM2.5; 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 km of a Class I area and have an impact on such area equal to or greater than 1 micro grams per cubic meter (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.
2.2. PSD Applicability for Project
The project will be in Miami-Dade County, which is classified as a maintenance area for ozone. As provided in the application, Table 1 summarizes potential emissions and PSD applicability for the project.


[bookmark: _Ref512499342]TABLE 1 - SUMMARY OF THE APPLICANT’S PSD APPLICABILITY ANALYSIS.
	Pollutant
	Annual Emissions, TPY
	Subject to
PSD?

	
	Potential
Emissions
	SER
	

	[bookmark: _Hlk509484970]CO
	26.6
	100
	No

	NOX
	12.1
	40
	No

	PM
	0.76
	25
	No

	PM10
	0.76
	15
	No

	PM2.5
	0.76
	10
	No

	SO2
	0.04
	40
	No

	VOC
	6.80
	40
	No

	GHG (CO2e)
	8,859
	75,000
	No

	1. The potential emissions are based on the worst-case scenario operating the engine at the applicant requested continuous operation of 8,760 hours/year.
2. GHG means greenhouse gases 
3. CO, NOX, and VOC calculated from manufacturer data with control equipment applied to CO and VOC
4. PM, PM10, PM2.5, and SO2 emissions factor data from AP-42, Section 3.2, Table 3.2-2.


As shown in the above table, total project emissions will not exceed the PSD significant emissions rates; therefore, the project is not subject to PSD preconstruction review.
3. DEPARTMENT REVIEW
3.1. Process Description
[bookmark: _Hlk513736549]The proposed new 2,500 hp pump engine, Pump Engine No. 6, equipped with a catalytic oxidation converter (ELM Energy, LLC/e2comply, or equivalent) will be used to provide additional drinking water into the distribution system.  The new pump engine has a power rating of 1,860 kilowatts (kW) with a maximum heat input rate of 17.31 million British thermal units per hour (MMBtu/hr).  The new pump engine will be fired on natural gas.  The engine will drive a pump for the distribution of treated drinking water.  The emissions of CO, VOC, and formaldehyde from the engine are controlled by the catalytic oxidation converter.  The diagram in Figure 3 details the process of a reciprocating internal combustion engine (RICE).  Also provided in Figure 4 is the facility layout and the area where the new pump engine will be constructed.  Essentially, it will be placed inside the existing pump room, adjacent to the existing pump engines that also serve the purpose of water distribution.
[image: ]
[bookmark: _Ref512510739]Figure 3.  Process Flow Diagram.
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[bookmark: _Ref512511228]Figure 4.  Facility Location of New Pump Engine No. 6.
The remaining equipment that still exists on this property is the original Pump Engine No. 6 and associated engine that were previously decommissioned over five years ago.  Any existing equipment will be demolished on this property to provide space for the new emissions unit.  
3.2. Project Emission Source
3.2.1. Pump Engine
The Caterpillar G3608 (or equivalent) pump engine is designed to perform as a pipeline quality natural gas-fueled water treatment pump engine.  The engine will have the following specifications: 
· [bookmark: _Hlk513717989]Maximum engine rating of 2,500 hp at 100% load with a power rating of 1,860 kilowatts (kW).
· Pipeline quality natural gas-fired with a natural gas heating value of 905 British thermal units per standard cubic foot (Btu/scf) lower heating value (LHV).
· Maximum heat input rate of 6,924 British thermal units per brake horsepower hour (Btu/bhp-hr) at 100% load based on specification data of 6,755 (Btu/bhp-hr) at 100% load nominal value with +2.5% for tolerance.
· Maximum heat input rate of 17.31 MMBtu/hr, which is found by multiplying the maximum heat input rate measured in Btu/bhp-hr by the engine power measured in hp. 
A single emission point serving a single emissions unit in the form of a vertical stack with a weather cap (or similar obstruction in exhaust stream) will pose as discharge.  The stack will have an exit temperature of 853 degrees Fahrenheit (°F).  Volumetric flow rate is marked at 15,974 actual cubic feet per minute (acfm), following a wet basis, assuming atmospheric pressure at 14.5 pound per square inch absolute (psia).  The maximum dry standard flow rate is 5,766 dry standard cubic feet per minute (dscfm) with water vapor at 9%.  The stack height is 30 feet and the exit diameter of the stack is 1.17 feet.
3.2.2. Catalytic Oxidation Converter
The ELM Energy, LLC/e2comply catalytic oxidation converter (or equivalent) is the accompanying emission control equipment.  ELM Energy, LLC, doing business as e2comply, provided a site-specific letter with minimum emissions control reduction efficiencies for the catalytic oxidation converter to be added to the Pump Engine No. 6 exhaust.  The catalytic oxidation converter is for reducing emissions of CO, VOC, and formaldehyde.  HAPs control is 50%, excluding formaldehyde.  The minimum reduction percentages, or total efficiency of control are:
· 50% for CO, 
· 43% for VOC, and
· 35% for formaldehyde.
The emission rates with the reductions for these pollutants incorporate a margin of safety to ensure compliance with applicable standards.  Guaranteed reduction percentages are based on the supplied Caterpillar G3608 manufacturer engine data sheet.
The proposed catalytic oxidation converter is fabricated with an internal combination of flat and corrugated steel foil with a cell density of 300 cells per square inch, brazed and contained within a mantle for ease of installation and handling, while providing protection for the catalyst.  It is manufactured to specifications and sized to meet this application when operated within the given range of temperatures.  The best window of performance is between 350 degrees Celsius (ºC) to 475ºC.  Operation outside of this temperature range will result in less effective control and/or increased degradation of the catalyst.
The dimensions of the catalysts are 33.5” circumference with a foil depth of 3.5” at the external mantle.  It has been coated with a high surface area material with active components, including precious metals, to achieve the conversions necessary for this application and fired in a method to promote wash-coat adhesion.
3.3. Project Emissions
The potential emissions for the new pump engine with a catalytic oxidation converter are shown in Table 2. 
[bookmark: _Ref512508502]TABLE 2 - APPLICANT POTENTIAL EMISSIONS FROM PROJECT.
	Pollutant
	Potential Emissions (lb/hr)
	Potential Emissions (TPY)

	CO
	6.06
	26.6

	PM
	0.17
	0.76

	PM10
	0.17
	0.76

	PM2.5
	0.17
	0.76

	HCHO
	0.82
	3.61

	SO2
	0.01
	0.04

	NOX
	2.76
	12.1

	VOC
	1.54
	6.80

	HAPs
	1.15
	4.33

	1. Emission factors for PM, PM10, PM2.5, HAPs, SO2 emissions factor are from AP-42 Table 3.2-2
2. Emission factors for CO was 1.1 gram per brake horse power-hour (g/bhp-hr), 0.15 g/bhp-hr for HCHO, and 0.28 g/bhp-hr VOC are guaranteed by the manufacturers, Caterpillar and ELM Energy, LLC, e2comply.
3. NOx emission factor of 0.5 g/bhp-hr is from Caterpillar G3608 manufacturer data.
4. Operations are based on facility requested continuous operation of 8,760 hours/year at 100% load.


3.4. 3.3.1.	HAP Emissions
[bookmark: _Hlk513720897]The applicant used the pump engine technical data sheet provided by Caterpillar for estimating formaldehyde with all other HAP emission estimated using emission factors from the EPA AP-42.  Caterpillar guaranteed a 35% control efficiency for formaldehyde.  Based on the analysis provided by the applicant, a control efficiency of 50% was used for all other HAPs emitted from the new pump engine.  In addition, the applicant used a control efficiency of 30 – 50% for all other HAPs for the existing engines.  The applicant estimated total HAP emissions of 9.76 TPY with the individual HAP emissions (formaldehyde) of 7.26 TPY.  These emissions are below the major source HAP thresholds of 25 TPY of total HAP and 10 TPY of any individual HAP.  Therefore, according to the applicant, the facility is considered an area source of HAPs.  
The Department reviewed the HAP analysis provided by the applicant and was not provided reasonable assurance or guarantees on the control efficiencies used for all the HAPs excluding formaldehyde.  Based on the Department analysis, total HAP emissions are 11.58 TPY with the largest individual HAP emissions (formaldehyde) still being 7.26 TPY.  These values are still below the major source HAP threshold, and therefore, the facility is still considered an area source of HAPs.  For future analyses, the applicant will need to provide the Department with reasonable assurance for using the control efficiencies for all other HAPs, excluding formaldehyde. 
3.5. Federal NSPS Provisions
The natural gas-fired pump engine is subject to applicable NSPS provisions in 40 CFR 60 Subpart A (General Provisions) and Subpart JJJJ (Standards of Performance for Stationary Spark Ignition Internal Combustion Engines).  These regulations establish operating limitations and emissions standards for CO, NOX, and VOC.
[bookmark: _Ref512507292][bookmark: _Ref512508617]This catalytic oxidation converter is specifically designed to meet the NSPS specifications for this type of engine when only a nominal CO destruction is required; CO limit of 2.0 g/bhp-hr and VOC limit of 0.7 g/bhp-hr.  The catalytic oxidation converter is designed to achieve compliance with NSPS provisions.  In doing so, it reduces the pump engine emissions from their uncontrolled state to achieve compliance with this subpart.  Technical data sheets from ELM Energy, LLC/e2comply for the catalytic oxidation converter shows that the engine will meet the emission limits established in NSPS Subpart JJJJ as shown below in Table 3 for spark-ignited engines when firing natural gas with a capacity of more than 500 hp. 
TABLE 3 - COMPARISON OF PUMP ENGINE MANUFACTURER AND CATALYTIC OXIDATION CONVERTER GUARANTEES TO NSPS SUBPART JJJJ STANDARDS.
	Pollutant
	NSPS Subpart JJJJ
	Caterpillar
	Catalytic Oxidation Converter

	
	g/bhp-hr
	TPY
	g/bhp-hr
	TPY
	g/bhp-hr
	TPY

	CO
	2.0
	48.28
	2.2
	53.11
	1.1
	26.55

	VOC
	0.7
	16.90
	0.49
	11.83
	0.28
	6.76

	NOx
	1.0
	24.14
	0.5
	12.07
	---
	---


[bookmark: _Hlk513723435][bookmark: _GoBack]Table 3 shows that if the pump engine was operating without the catalytic oxidation converter, the potential emissions of NOX, would be 12.07 TPY versus the SER of 40 TPY, CO would be 53.11 TPY versus the SER of 100 TPY, and VOC would be 11.83 TPY versus the SER of 40 TPY.  Consequently, PSD would still not be triggered.  Note, the emission limits that will be in the permit will be the Subpart JJJJ limits because those limits are the only rule based limits the engine is subject to.
The catalytic converter is not designed to provide NOx emission controls, rather only CO and VOCs.  NOX emission standards and operating limitations are based on the provided pump engine technical data sheets (Caterpillar G3608) shown in Table 3.  Therefore, the manufacture specifications show that the engines will meet the emission limits established in NSPS Subpart JJJJ for spark-ignited engines when firing natural gas with a capacity of more than 500 hp. 
3.6. 3.2.1.3	Federal NESHAP Provisions
The pump engine is subject to applicable NESHAP provisions in 40 CFR 63 Subpart ZZZZ (Stationary Reciprocating Internal Combustion Engines).  Pursuant to §63.6590 of this subpart, NESHAP Subpart ZZZZ are met by complying with the requirements of NSPS Subpart JJJJ.  New non-emergency spark-ignition engines located at HAP area sources must meet 40 CFR 60 Subpart JJJJ requirements and have no further requirements under subpart ZZZZ.
3.7. Other Draft Permit Requirements
MDWSD will follow the catalytic oxidation converter manufacturer’s operations, maintenance manual, and recommendations for cleaning and replacement frequency.  The catalytic oxidation converter will operate at all times, including during startup and shutdown.
The Pump Engine No. 6 will require stack testing and its sampling facilities are described as follows.  There will be a steel support structure for the exhaust stack and silencer as it goes vertically up in the air downstream of the catalytic oxidation converter.  Built into the structure will be a ladder for access to the emissions sampling port downstream of the silencer.  The sampling port will be a roughly 2 to 4-inch threaded connection. 
Precautions to prevent unconfined particulate matter during new construction activities will include housekeeping maintenance of roads, parking areas, and yards affected by construction activities.  Where necessary to minimize fugitive dust, application of water or chemical to control emissions from such activities as demolition, grading roads, construction, and land clearing.  Where necessary to minimize fugitive dust, applications of asphalt, water, oil, chemicals or other dust suppressants to unpaved roads, yards, open stock piles and similar activities.
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.  No air quality modeling analysis is required because the project does not result in a significant increase in emissions.  Alexa Trischler 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 Department’s Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400 at 850/717-9031 or by email Alexa.Trischler@dep.state.fl.us.
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Alexander Orr Jr. Water Treatment Plant

Process Flow Diagram for New Pump Engine #6
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