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1. GENERAL PROJECT INFORMATION
1.1. Facility Description and Location
The Arvah B. Hopkins facility is an electric power plant with a Standard Industrial Classification Code of SIC No. 4911, and North American Industrial Classification System (NAICS) No. 221112.  The facility is located in Leon County at 1125 Geddie Road in Tallahassee, Florida.  The UTM coordinates are Zone 16, 749.66 kilometers (km) East, and 3,371.8 km North.  The location of Leon County is shown in Figure 1 while the location of the Arvah B. Hopkins facility is shown in Figure 2.  A satellite view of the facility is shown in Figure 3.
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[bookmark: _Ref487283839][bookmark: _Ref488214069]Figure 1.  Location of Leon County, Florida. 	Figure 2.  Location of Arvah B. Hopkins Facility.
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[bookmark: _Ref488214357]Figure 3.  Aerial View of the Arvah B. Hopkins Generating Station.
This facility consists of Unit 1, a fossil fuel-fired steam generator, two older fossil fuel-fired combustion turbine peaking units (CT-1 and CT-2), two New Source Performance Standard (NSPS) Subpart GG regulated simple-cycle combustion turbines (HC3 and HC4) and an NSPS Subpart KKKK regulated combined-cycle combustion turbine.  The fuels currently permitted to be fired at this facility are natural gas, fuel oil and on-specification used oil, however, the facility fires primarily natural gas.  This facility also includes existing emergency reciprocating internal combustion engines (RICE) and miscellaneous unregulated/insignificant emissions units and/or activities.  The facility location and layout can be seen in the figures below.
1.2. Primary Regulatory Categories
· The facility is a major source of hazardous air pollutants (HAP).
· The facility operates 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.
· 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 operates units subject to New Source Performance Standards (NSPS) of 40 Code of Federal Regulations, Part 60 (40 CFR 60)
· The facility operates units subject to National Emissions Standards for Hazardous Air Pollutants (NESHAP) of 40 CFR 63.
1.3. Project Description
The City of Tallahassee submitted an application for an air construction permit subject to the preconstruction review requirements of the PSD of Air Quality pursuant to Rule 62-212.400, F.A.C.  The applicant has proposed to replace the existing 75 megawatt (MW) fossil fuel steam generator Unit 1 with four new 18.82 MW natural gas-fired reciprocating internal combustion engines.  The units will be Wärtsilä Model 18V50SG SI 4SLB stationary engines, each rated at 153.7 MMBtu per hour, with each engine connected to a 18.82 MW generator to produce a total of approximately 75.3 MW of electricity at base load.  A side view of one such engine can be seen in Figure 4.  Please note that this figure does not include the proposed air pollution control equipment.
These highly efficient natural gas-fired engines are designed with pre-combustion chamber fuel/air mixing and low peak combustion temperatures to minimize formation of nitrogen oxides (NOX), while also minimizing emissions of carbon monoxide (CO) and volatile organic compounds (VOC) emissions using good combustion practices.  In addition, each engine will be equipped with selective catalytic reduction (SCR) system and a oxidation catalyst for the control of NOX, CO, VOC, and formaldehyde (CH2O) emissions.  The facility will decrease its potential generation capability of the facility by the shutdown of Unit 1 (75 MW), CT-1 (16.5 MW), and CT-2 (26.8 MW).  In summary, the facility will be generating power more efficiently with clean fuel while minimizing potential emissions.  
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[bookmark: _Ref487283845]Figure 4.  Wärtsilä 18V50SG Internal Combustion Engine.
The following existing emissions units (EU) will be affected by this project.
	EU No.
	Description

	001
	Boiler (Unit 1):  903 MMBtu/hr  75 MW (to be shut down)

	002
	Combustion Turbine (CT-1)  16.5 MW (to be shut down)

	003
	Combustion Turbine (CT-2)  26.8 MW (to be shut down)


The following new emissions units will be added by this project.
	EU No.
	Description

	036
	18.82 MW SI Internal Combustion Engine Unit 1A (new)

	037
	18.82 MW SI Internal Combustion Engine Unit 1B (new)

	038
	18.82 MW SI Internal Combustion Engine Unit 1C (new)

	039
	18.82 MW SI Internal Combustion Engine Unit 1D (new)


1.4. Processing Schedule
April 28, 2017	Department received the application for an air pollution construction permit.
June 15, 2017	Department received additional information; application complete.
2. APPLICABLE REGULATIONS
2.1. State Regulations
This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  This project is subject to the applicable rules and regulations defined in the following Chapters of the F.A.C.:  62-4 (Permitting Requirements); 62-204 (Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference); 62-210 (Permits Required, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms); 62-212 (Preconstruction Review, PSD Review and BACT) 62-213 (Title V Air Operation Permits for Major Sources of Air Pollution); 62-296 (Emission Limiting Standards); and 62-297 (Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures).  PSD applicability and the preconstruction review requirements of Rule 62-212.400, F.A.C. are discussed in Section 2 of this report.  Additional details of the other state regulations are provided in Section 3 of this report.
2.2. Federal Regulations
The Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 identifies New Source Performance Standards (NSPS) for a variety of industrial activities.  Part 61 specifies National Emissions Standards for Hazardous Air Pollutant (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP provisions based on the Maximum Achievable Control Technology (MACT) for given source categories.  Federal regulations are adopted in Rule 62-204.800, F.A.C.  Additional details of the applicable federal regulations are provided in Section 4 of this report.
3. PSD APPLICABILITY REVIEW
3.1. General PSD Applicability
The Department regulates major stationary sources in accordance with Florida’s PSD program pursuant to Rule 62-212.400, F.A.C.  PSD preconstruction review is required in areas that are currently in attainment with the Ambient Air Quality Standards (AAQS) or areas designated as “unclassifiable” for these regulated pollutants.  As defined in Rule 62-210.200, F.A.C., a facility is considered a “major stationary source” if it emits or has the potential to emit 5 tons per year of lead, 250 tons per year or more of any PSD pollutant, or 100 tons per year or more of any PSD pollutant and the facility belongs to one of the 28 listed PSD major facility categories.  PSD pollutants include:  CO; 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 (Fl); 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 nonmethane organic compounds (NMOC); and mercury (Hg).
For major stationary sources, PSD applicability is based on emissions thresholds known as the “significant emission rates” as defined in Rule 62-210.200, F.A.C.  Emissions of PSD pollutants from the project meet or exceed these rates are considered “significant” and the Best Available Control Technology (BACT) must be employed to minimize emissions of each PSD pollutant.  Although a facility may be “major” for only one PSD pollutant, a project must include BACT controls for any PSD pollutant that equals or exceeds the corresponding significant emission rate.  Rule 62-210.200, F.A.C. defines “BACT” as:
An emission limitation, including a visible emissions standard, based on the maximum degree of reduction of each pollutant emitted which the Department, on a case by case basis, taking into account: 
1. Energy, environmental and economic impacts, and other costs; 
2. All scientific, engineering, and technical material and other information available to the Department; and 
3. The emission limiting standards or BACT determinations of Florida and any other state;
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 each such pollutant.
If the Department determines that technological or economic limitations on the application of measurement methodology to a particular part of an emissions unit 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. 
Each BACT determination shall include applicable test methods or shall provide for determining compliance with the standard(s) by means which achieve equivalent results. 
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, 61, and 63.
In addition, applicants must provide an Air Quality Analysis that evaluates the predicted air quality impacts resulting from the project for each PSD pollutant.
3.2. PSD Applicability for the Project
The project is located in Leon County, which is in an area that is currently in attainment with the AAQS or otherwise designated as unclassifiable.  The facility is a fossil fuel steam electric plant with greater than 250 million British thermal units per hour (MMBtu/hr) heat input, which is one of the 28 listed PSD major facility categories, and emits or has the potential to emit 100 tons per year or more of at least one PSD pollutant.  Therefore, the facility is a major stationary source and the project is subject to a PSD applicability review.  Table 1 identifies the estimated emissions increases based on the application.


[bookmark: _Ref488002055]Table 1 - Summary of the Applicant’s PSD Applicability Analysis.
	Pollutant
	Project Potential Emissions1
	Shutdown of Boiler2 (Unit 1)
	Net Emissions Increase 3
	PSD Significant Emissions Rate
	Subject to PSD Review?

	CO
	86.9 tons/year
	(83.78 tons/year)
	3.1 tons/year
	100 tons/year
	No

	NOX
	42.7 tons/year
	(188.15 tons/year)
	(145.4 tons/year)
	40 tons/year
	No

	PM/PM10
	55.5 tons/year
	(7.72 tons/year)
	47.8 tons/year
	25/15 tons/year
	Yes

	PM2.5
	55.5 tons/year
	(4.86 tons/year)
	50.6 tons/year
	10 tons/year
	Yes

	SAM
	2.2 tons/year
	(0.10 tons/year)
	2.1 tons/year
	7 tons/year
	No

	SO2
	14.6 tons/year
	(0.65 tons/year)
	13.9 tons/year
	40 tons/year
	No

	VOC
	86.2 tons/year
	(5.49 tons/year)
	80.7 tons/year
	40 tons/year
	Yes

	GHG (CO2e) 4
	320,400 tons/year
	(126,680 tons/year)
	193,720 tons/year
	75,000 tons/year
	Yes

	1 Potential-to-emit of the four Wärtsilä 18V50SG internal combustion engines.
2 Based on the 2-year average emissions from the 2015-2016 Annual Operating Reports.
3 Net emissions increase = Project potential emissions – Emissions due to shutdown of fossil fuel steam generating Unit 1.  Emissions of CT-1 and CT-2 were not included due to low levels of operation.
4 Total GHG emissions include nitrous oxide (N2O) and methane (CH4), and were calculated pursuant to 40 CFR 98.


As shown in the table, the project is subject to PSD preconstruction review for emissions of:  PM/PM10/PM2.5, VOC, and GHG.
4. DEPARTMENT’S PROJECT REVIEW
4.1. Applicable State 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 air quality regulations as part of the Florida Administrative Code (F.A.C.), which includes the applicable chapters contained in Table 2.
[bookmark: _Ref343241113]TABLE 2 – APPLICABLE RULES FROM THE F.A.C.
	Chapter
	Description

	62-4
	Permits 

	62-17
	Electrical Power Plant Siting

	62-204
	Air Pollution Control – General Provisions 

	62-210
	Stationary Sources of Air Pollution – General Requirements 

	62-212
	Stationary Sources – Preconstruction Review 

	62-213
	Operation Permits for Major Sources (Title V) of Air Pollution 

	62-296
	Stationary Sources – Emission Standards 

	62-297
	Stationary Sources – Emissions Monitoring 


Existing emissions units affected by this project are subject to the following specific state regulations:
· Rule 62-296.405, F.A.C. (Fossil Fuel Steam Generators with More Than 250 MMBtu/hr Heat Input), which regulates Emissions Unit No. 001;
Emissions units 002 and 003 (CT-1 and CT-2) are not subject to any specific state emission limiting standard. For this project, the following new state regulations are applicable:
· Rule 62-212.400 (PSD), F.A.C., which regulates Emissions Unit Nos. 036, 037, 038, and 039.


4.2. Applicable Federal Regulations
Existing emissions units affected by this project are not subject any specific federal regulations (NSPS or NESHAP) due to their dates of construction (early 1970’s).  However, Emissions Unit 001 is subject to the federal Acid Rain Program (40 CFR 75) requirements.  The new Wärtsilä 18V50SG engines (EU 036 – 039) will not be subject to 40 CFR 75 because each engine meets the exemption criteria for new small units firing clean fuel (< 0.05% S and < 25 MW) pursuant to 40 CFR 72.7(a).
For this project, the following NSPS and NESHAP provisions are applicable to Emissions Unit Nos. 036, 037, 038, and 039 (Units 1A – 1D):
· NSPS Subpart JJJJ (Standards of Performance for Stationary Spark Ignition Internal Combustion Engines), which regulates; and,
· NESHAP Subpart ZZZZ (National Emissions Standards for Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines).
4.2.1. NSPS Subpart JJJJ
The NSPS for Stationary Spark Ignition Internal Combustion Engines (40 CFR 60, Subpart JJJJ) requires that new engines meet emissions standards for CO, NOx, and VOC, for the size of the engine and the type of fuel combusted.  Table 3 provides the emissions standards which are applicable to the four new Wärtsilä 18V50SG engines.  The mechanical output of each engine is approximately 19,260 kW (25,828 HP)[footnoteRef:1] for 60 hertz (hz)  applications. [1:  Wideskog, Mikael.  Introducing the world’s largest gas engine. Wärtsilä Technical Journal. January 2011. Pgs. 14-20.] 

[bookmark: _Ref487294757][bookmark: _Ref487294708]Table 3 - Engine Emissions Standards for CO, NOX, AND VOC.
	Engine type and fuel
	Maximum Engine Power
	Manufacture Date
	Emission Standards a

	
	
	
	g/HP-hr
	ppmvd at 15% O2

	
	
	
	NOX
	CO b
	VOC d
	NOX
	CO b
	VOC d

	Non-Emergency SI Natural Gas and Non-Emergency SI Lean Burn LPG
	HP ≥ 500
	> 7/1/2010
	1.0
	2.0
	0.7
	82
	270
	60

	a Owners and operators of stationary non-certified SI engines may choose to comply with the emission standards in units of either g/HP-hr or ppmvd at 15 percent O2.
b Owners and operators of new or reconstructed non-emergency lean burn SI stationary engines with a site rating of greater than or equal to 250 brake HP located at a major source that are meeting the requirements of 40 CFR 63, Subpart ZZZZ, Table 2a do not have to comply with the CO emission standards of Table 1 of this subpart.
[…]
d For purposes of this subpart, when calculating emissions of volatile organic compounds, emissions of formaldehyde should not be included.


Since manufacturers do not typically certify engines of this size to meet the Subpart JJJJ emissions standards, initial emissions testing semiannually and subsequent emissions tests every 3 years or 8,760 hours of operation, whichever occurs first, are required to demonstrate compliance with the applicable emissions standards in Table 3.  However, as indicated in footnote b. of this table, these engines are not required to comply with the NSPS CO emission limit if they already must comply with Table 2a of NESHAP Subpart ZZZZ.  These requirements are discussed further in Section 4.2.2.  These NSPS VOC emissions limit above sets the “floor” for the VOC BACT determination in Section 5.2.  With the proposed pollution control equipment in operation (SCR and oxidation catalyst), the engines should be able to meet these emissions limits with plenty of freeboard.


4.2.2. [bookmark: _Ref488074040]NESHAP Subpart ZZZZ
[bookmark: _Hlk487537386]The NESHAP for Stationary Reciprocating Internal Combustion Engines (40 CFR 60, Subpart ZZZZ) requires owners and operators of large stationary engines to reduce emissions of HAP or HAP precursors.  In the case of the Wärtsilä 18V50SG engines, the facility is choosing to limit CO (HAP precursor) emissions.  The Wärtsilä engines will be classified as new 4SLB Stationary RICE > 250 HP located at a major source of HAP, therefore, the engines must meet the emission limitations in Table 2a and operating limitations in Table 2b that apply, as shown below.  
Table 2a to Subpart ZZZZ of Part 63—Emission Limitations for New and Reconstructed 2SLB and Compression Ignition Stationary RICE >500 HP and New and Reconstructed 4SLB Stationary RICE ≥250 HP Located at a Major Source of HAP Emissions
	For each .  .  .
	You must meet the following emission limitation, except during periods of startup .  .  .
	During periods of startup you must .  .  .

	2. 4SLB stationary RICE
   
	a. Reduce CO emissions by 93 percent or more; or
	Minimize the engine's time spent at idle and minimize the engine's startup time at startup to a period needed for appropriate and safe loading of the engine, not to exceed 30 minutes, after which time the non-startup emission limitations apply.1

	
	b. Limit concentration of formaldehyde in the stationary RICE exhaust to 14 ppmvd or less at 15 percent O2
	


1Sources can petition the Administrator pursuant to the requirements of 40 CFR 63.6(g) for alternative work practices.
The facility chose the option to reduce CO by 93 percent or more using an oxidation catalyst, as described in Table 2a.  Subpart ZZZZ requires initial tests to be conducted semiannually for the first year, and subsequent tests annually if the first two tests demonstrate compliance.  Since the project did not trigger PSD or Source Obligation (Rule 62-212.400(12), F.A.C.) for CO emissions, the Department is not requiring a CEMS in the PSD air construction permit.  The permit will require the facility test each engine initially (semiannually), and at least one engine per year during the following years using EPA Method 10.
Table 2b to Subpart ZZZZ of Part 63—Operating Limitations for New and Reconstructed 2SLB and CI Stationary RICE >500 HP Located at a Major Source of HAP Emissions, New and Reconstructed 4SLB Stationary RICE ≥250 HP Located at a Major Source of HAP Emissions, Existing CI Stationary RICE >500 HP
	For each .  .  .
	You must meet the following operating limitation, except during periods of startup .  .  .

	1. New and reconstructed 2SLB and CI stationary RICE >500 HP located at a major source of HAP emissions and new and reconstructed 4SLB stationary RICE ≥250 HP located at a major source of HAP emissions complying with the requirement to reduce CO emissions and using an oxidation catalyst; and
New and reconstructed 2SLB and CI stationary RICE >500 HP located at a major source of HAP emissions and new and reconstructed 4SLB stationary RICE ≥250 HP located at a major source of HAP emissions complying with the requirement to limit the concentration of formaldehyde in the stationary RICE exhaust and using an oxidation catalyst.
	a. maintain your catalyst so that the pressure drop across the catalyst does not change by more than 2 inches of water at 100 percent load plus or minus 10 percent from the pressure drop across the catalyst that was measured during the initial performance test; and
b. maintain the temperature of your stationary RICE exhaust so that the catalyst inlet temperature is greater than or equal to 450 °F and less than or equal to 1350 °F.1


Since the facility will not be using a CEMS to monitor CO, it will be especially important that proper maintenance and proper operation of the oxidation catalyst are conducted in accordance with Table 2b above and the manufacturer’s recommended operation and maintenance procedures.  The subpart also has notification, recordkeeping, and reporting requirements.
Table 3 to Subpart ZZZZ of Part 63—Subsequent Performance Tests
	For each .  .  .
	Complying with the requirement to .  .  .
	You must .  .  .

	1. New or reconstructed 2SLB stationary RICE >500 HP located at major sources; new or reconstructed 4SLB stationary RICE ≥250 HP located at major sources; and new or reconstructed CI stationary RICE >500 HP located at major sources
	Reduce CO emissions and not using a CEMS
	Conduct subsequent performance tests semiannually.1


1After you have demonstrated compliance for two consecutive tests, you may reduce the frequency of subsequent performance tests to annually. If the results of any subsequent annual performance test indicate the stationary RICE is not in compliance with the CO or formaldehyde emission limitation, or you deviate from any of your operating limitations, you must resume semiannual performance tests.
4.3. Other Requests
In order to avoid PSD review for SO2 and SAM emissions, the applicant requested to fire pipeline-quality natural gas exclusively (i.e. less than 2.0 grains S per 100 standard cubic feet (scf) of natural gas).  Compliance with the sulfur content limit will be demonstrated by maintaining the daily tariff sheet from the natural gas supply company.  Since the net emissions increase for each pollutant is well below the SERs and sulfur content of pipeline natural gas is quite reliable, no stack testing or CEMS is being required for this project for these pollutants.
5. BACT REVIEW FOR WÄRTSILÄ 18V50SG NATURAL GAS ENGINES
5.1. PM/PM10/PM2.5 Emissions
5.1.1. Discussion
Emissions of PM from natural gas-fired reciprocating engines are generally minimal and comprise fine filterable and condensable PM.  PM emissions can result from carryover of noncombustible trace constituents in the fuel and lubricating oil and from products of incomplete combustion.  Increased PM emissions may result from poor air-to-fuel mixing or maintenance problems.[footnoteRef:2]  Total filterable PM emissions are traditionally measured using a standard EPA Method 5 sampling train, as shown in Figure 5 below.  A defining characteristic of PM emissions is the temperature at which they are measured.  PM in a traditional EPA Method 5 sampling train is typically measured at a temperature of 248 + 25°F, and is drawn isokinetically (at the same velocity) from the stack.  The dried filter is weighed in a laboratory to determine the particulate catch from each test run. [2:  AP-42, Compilation of Air Pollutant Emission Factors. US EPA. Section 3.2.3. July 2000.] 
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[bookmark: _Ref458065245]Figure 5.  Standard EPA Method 5 Sampling Train.
Filterable PM10/PM2.5 emissions are formed in the same manner described above for PM.  However, according to Department Rule 62-210.200 (Definitions), F.A.C., for purposes of PSD and PSD avoidance, PM10 and PM2.5 emissions shall include condensable PM10 and PM2.5, respectively.  Condensable PM10 and PM2.5 consists of gaseous emissions that condense at ambient temperatures to form PM10 and PM2.5.  Virtually all condensable PM emissions from natural gas combustion engines is believed to be PM2.5. 
Although the formation and control of filterable PM10/PM2.5 is similar to PM, the formation and control of condensable PM10/PM2.5 is much different than filterable PM/PM10/PM2.5.  The condensable portion is comprised of compounds such as ammoniated chlorides, sulfates, nitrates, VOC and other such species condensing at low temperature.  Some of these species would be gaseous if measured at the standard EPA Method 5 filter temperature of 120C + 14C (248F + 25F).  Precursors to PM10/PM2.5 can be minimized by combusting clean fuels, such as natural gas with a maximum sulfur content of 2.0 grains per 100 scf, as well as minimizing ammonia slip typically to less than 5-10 ppmv using EPA Conditional Test Method 027 (CTM-027).
The typical PM2.5 sampling train is a hybrid of EPA Methods 201A and 202, as seen in Figure 6 below.  The first portion (left hand side) is used to sample the gas stream and, by inertial separation, remove filterable PM larger than 10 micrometers (µm) and then filterable PM between 10 and 2.5 µm in aerodynamic diameter.  
[image: PM2][image: CTM28_impinger_train]




[bookmark: _Ref374281935]Figure 6.  EPA Hybrid Method 201A/202 Filterable and Condensable PM2.5 Sampling Train.
A filter is then used to remove by mechanical impaction, interception and diffusion virtually all the filterable PM2.5 existing at near-stack temperature conditions.  The exhaust gas sample (cleansed of filterable PM/PM10/PM2.5) is maintained at relatively high temperature in a heated probe and then passed through a condenser to nucleate condensable species and convert them into filterable PM.  The sample is then passed through the condensable PM (CPM) filter that is operated at a “defined ambient temperature” < 30°C (85°F).  This is a complex method that is used to determine the condensable portion of PM10 and PM2.5.  Therefore, a test team which is knowledgeable and experienced with these test methods is crucial in obtaining reliable test results.  However, due to the high temperatures in the Wärtsilä 18V50SG engine exhaust stacks (680 oF to greater than 1000oF), it would not be feasible to conduct testing for filterable and condensable PM emissions directly.  Per Section 8.2.1 of EPA Method 201A, 
“This method may not be suitable for sources with stack gas temperatures exceeding 260 °C (500 °F) because the threads of the cyclone components may gall or seize, thus preventing the recovery of the collected PM and rendering the cyclone unusable for subsequent use.”  
The test method further states that, in order to test at higher temperatures (500oF to greater than 1,000oF), specialty metals and specialty bolt-together components that can be over-torqued and broken must be used in order to avoid damaging the cyclone or contaminating the sample.  Due to the expense and complexity of these PM test methods, these types of sources are typically required to use good combustion practices and clean fuels, and to minimize ammonia slip emissions in order to minimize the formation of condensable PM emissions.
In general, there are numerous pollution control devices that are used to control PM emissions from stationary sources.  Some of the more commonly utilized control devices are baghouses, cyclones, electrostatic precipitators (ESP’s), and wet scrubbers, however, none of these controls are considered technically feasible for a natural gas-fired internal combustion engine due to the particle size distribution and low uncontrolled concentration of the PM emitted from the engines and the high temperature of the engine exhaust gas.  Supplementary control strategies include such as minimization of PM2.5 and VE precursors by limiting SO2, SAM, NOX, NH3, and VOC.
· Advanced Engine Design and Air-Fuel Controllers:  The design and operation of the combustion chamber is the primary mechanism in preventing the formation of products of incomplete combustion, such as PM, CO, and VOC emissions.  The proposed Model 18V50SG engines are designed for high combustion efficiency to extract the most useful energy from the gas as possible, which will minimize PM emissions.  Combustion controls include technologies designed to limit the formation of PM by controlling the combustion temperature and the mixing of air and fuel in the combustion zone.  Utilizing advanced engine design with ignition timing and adequate amounts of excess air and good fuel mixing is typically required of these sources to minimize filterable and condensable PM emissions.  The proposed engines are lean-burn engines equipped with an electronic air-fuel ratio controller that will minimize incomplete combustion at all operating loads as well as minimize PM emissions.  These techniques along with routine and preventative maintenance are collectively referred to as good combustion practices (GCP).
· Clean Fuels:  Use of clean fuel is paramount to controlling filterable and condensable PM emissions from fossil fuel-fired internal combustion engines.  Utilizing pipeline-quality natural gas with a sulfur content of less than 2.0 grains per 100 scf helps to minimize the formation of PM emissions.
· Minimizing Precursors:  If the engine is equipped with SCR to minimize NOX emissions, typically ammonia slip is limited to minimize PM2.5 emissions.  These sources can achieve an ammonia slip level of less than 10 ppmv using EPA CTM-027.  Proper design, tuning, and operation of the SCR is crucial in controlling ammonia slip and NOX emissions, which thereby limits PM emissions.
5.1.2. Applicant’s Proposal
The applicant proposed a work practice standard of good combustion practices (GCP) and clean fuel to minimize formation PM/PM10/PM2.5 emissions.
5.1.3. Department’s Review
A review of the RACT/BACT/LAER Clearinghouse revealed that the only emissions control techniques for PM/PM10/PM2.5 emissions that have been required for large stationary natural gas-fired internal combustion engines are GCP and clean fuels, and ammonia slip limits where applicable, as shown in Table 4 below.
[bookmark: _Ref487562867]Table 4 - rblc entries for large natural gas-Fired iC Engines.
	RBLC ID
	Company
	Process
	Primary Emission Limit
	Units
	Secondary Emission Limit 
	Units
	Control Device/ Method

	MI-420 PSD
	DTE Gas Company
	1,506 kW Natural Gas IC Engine
	PM10, total		0.01
	lb/ MMBtu
	—
	—
	GCP     Clean Fuel

	LA-0292
PSD
	Cameron Interstate Pipeline
	Twelve 5,000 HP Natural Gas IC Engines
	PM2.5, total	0.003
	lb/hr
	0.01
	TPY
	GCP    Clean Fuel

	LA-0287
PSD
	Columbia Gulf Transmission Company
	1,175 HP Natural Gas IC Engine
	PM10, total	0.004
PM2.5, total	0.004
	lb/hr
	PM10	0.01
PM2.5	0.01
	TPY
	GCP    Clean Fuel

	TX-0692
PSD
	South Texas Electric Cooperative, Red Gate Power Plant
	Twelve 18 MW Wärtsilä 18V50SG  Natural Gas IC Engines
	NH3 Slip		10
	ppmv
	–
	–
	GCP
Clean Fuel
NH3 Slip Limit

	MI-0412
PSD
	Holland Board of Public Works
	1,000 kW Natural Gas IC Engine
	PM10, total		0.01
PM2.5, total		0.01
PM, (f)	0.0001
	lb/ MMBtu
	–
	–
	GCP
Clean Fuel

	IN-0167
PSD
	Magnetation LLC
	620 HP Natural Gas IC Engine
	PM10, total		0.20
PM2.5, total		0.20
PM, (f)		0.20
	grams/ kW-hr
	–
	–
	GCP
Clean Fuel

	OK-0153
PSD
	Semgas LP
	Ten 1,775 HP Compressor Engines
	PM2.5, total	0.01
	lb/ MMBtu
	–
	–
	GCP
Clean Fuel

	OK-0148
PSD
	Markwest Buffalo Creek Gas Co., LLC
	Six 1,775 HP Natural Gas IC Engines
	PM2.5, total	0.01
	lb/ MMBtu
	–
	–
	GCP
Clean Fuel

	
	
	Four 2,370 HP Natural Gas IC Engines
	PM2.5, total	0.01
	lb/ MMBtu
	–
	–
	GCP
Clean Fuel

	MI-0401
PSD
	VC Energy, Midland Power Station
	1,200 kW Natural Gas IC Engine
	PM10, total		0.01
PM2.5, total		0.01
	lb/ MMBtu
	–
	–
	GCP
Clean Fuel

	LA-0256
PSD
	Westlake Vinyls, LP
Cogeneration Plant
	1,818 HP Natural Gas IC Engine
	PM, total		0.20
PM10, total		0.20
PM2.5, total		0.20
	lb/hr
	–
	–
	GCP
Clean Fuel

	LA-0257
PSD
	Sabine Pass LNG Terminal
	Two 2,012 HP Natural Gas IC Engines
	PM, total		0.75
PM10, total		0.75
PM2.5, total		0.75
	lb/hr
	0.17
0.17
0.17
	TPY
TPY
TPY
	GCP
Clean Fuel

	CA-1192 PSD
	Avenal Power Center, LLC
	One 550 kW Natural Gas IC Engine
	PM, total		0.34
PM10, total		0.34
	grams/ HP-hr
	–
	–
	GCP
Clean Fuel


As shown in Table 4, all BACT determinations for large natural gas internal combustion engines consisted of clean fuel due to the combustion of natural gas as well as GCP.  The South Texas Electric Cooperative’s (STEC) Red Gate Power Plant which consists of twelve Wärtsilä 18V50SG natural gas-fired IC engines had an additional limitation of 10 ppmv ammonia slip imposed in order to minimize PM2.5 precursors, since the engines were permitted to be equipped with SCR.
5.1.4. Selection of BACT
[bookmark: _Ref487537581]The Department agrees with the applicant that this control strategy represents the top-level control for PM/PM10/PM2.5 emissions, and thus no economic analysis is necessary.  Therefore, the Department will specify the use of advanced lean-burn engine design with air-to-fuel controllers, ignition timing, and good mixing of fuel and air in the combustion chamber, along with regular and preventative maintenance as a BACT work practice standard (GCP) for PM/PM10/PM2.5, for both startup and normal operations.  In addition, the Department will specify an ammonia slip limit of 10 ppmv using EPA CTM-027 as demonstrated by annual stack test.  Visible emissions will be limited to 10 percent opacity as measured by EPA Method 9.
5.2. VOC Emissions
5.2.1. Discussion
As discussed in Section 5.2., PM, CO, and VOC emissions are formed as products of incomplete combustion of natural gas.  The pollutants commonly classified as VOC can encompass a wide spectrum of volatile organic compounds that are photoreactive in the atmosphere.  VOC emissions occur when some of the gas remains unburned or is only partially burned during the combustion process.  With natural gas, some organics are carryover, unreacted, trace constituents of the gas, while others may be pyrolysis products of the heavier hydrocarbon constituents.  Partially burned hydrocarbons result from poor air-to-fuel mixing prior to, or during, combustion, or incorrect air-to-fuel ratios in the cylinder during combustion due to maladjustment of the engine fuel system.  Also, low cylinder temperature may yield partially burned hydrocarbons due to excessive cooling through the walls, or early cooling of the gases by expansion of the combustion volume caused by piston motion before combustion is completed. 2
5.2.2. Applicant’s Proposal
The applicant cited two projects permitted within the past 10 years as the basis for their proposed VOC BACT.  One similar project is the STEC Red Gate Power Plant in Hidalgo County, Texas, which consists of twelve Wärtsilä 18V50SG natural gas-fired engines.  The BACT determination for this particular project was GCP with clean fuel (natural gas), as well as oxidation catalyst as an add-on VOC control device, with an emission limit of 0.3 grams per horsepower-hour.  The second project cited by the applicant was the Wolf Technology Center Combined Heat and Power Plant (CHP) in New Castle County, Delaware, which consisted of three Wärtsilä 18V50SG natural gas-fired engines, with a VOC LAER limit of 26 ppmvd @ 15% oxygen and 0.286 lb/MWh.  The emission limit specified for this project is the most stringent VOC emission limit to date.  Both projects proposed the use of GCP, clean fuel, and oxidation catalyst to limit VOC emissions.  Therefore, the applicant proposed that GCP, clean fuel, and oxidation catalyst as the top control technology, with an emission limit of 4.92 lb/hr, equivalent to 26 ppmvd corrected to 15% O2 at full and 70% load and 0.12 g/kW-hr, as BACT for VOC emissions.
5.2.3. Department’s Review
[bookmark: OLE_LINK1]The following control technologies are generally considered as available for control of VOC-emitting processes:
· Oxidation Catalyst:  Oxidation catalysts are commonly used on large natural gas-fired internal combustion engines to reduce CO and VOC emissions, including formaldehyde emissions.  The hot exhaust gas from the engine passes through a precious metal catalyst bed which converts CO into CO2, and VOC into CO2 and H2O.  Oxidation catalysts can be ordered as two-way or three-way catalyst depending on the pollutants of concern.  3-way catalysts (NSCR) are typically used on rich-burn engines to reduce CO, NOX, and VOC.  Typically, only an oxidation catalyst is required to reduce VOC and CO emissions from lean-burn engines such as the Wärtsilä Model 18V50SG engines.  Oxidation catalysts can achieve equal to or greater than 90% removal efficiency for most organic compounds and CO.
· Advanced Engine Design and Air-Fuel Controllers:  The design and operation of the combustion chamber is the primary mechanism in preventing the formation of products of incomplete combustion, such as PM, CO, and VOC emissions.  The proposed Model 18V50SG engines are designed for high combustion efficiency to extract the most useful energy from the gas as possible, which will minimize VOC emissions.  Combustion controls include technologies designed to limit the formation of VOC by controlling the combustion temperature and the mixing of air and fuel in the combustion zone.  Utilizing advanced engine design with ignition timing and adequate amounts of excess air and good fuel mixing is typically required of these sources to minimize VOC emissions formation.  The proposed engines are lean-burn engines equipped with an electronic air-fuel ratio controller that will minimize incomplete combustion at all operating loads.  These techniques along with routine and preventative maintenance are collectively referred to as good combustion practices (GCP).
· Clean Fuels:  Use of clean fuel (natural gas) is a method of preventing formation of VOC emissions from fossil fuel-fired internal combustion engines.  Utilizing pipeline-quality natural gas, which is composed of primarily methane and ethane, compounds which do not meet the definition of VOC, helps to minimize VOC emissions.
· Thermal Oxidizer:  In a thermal oxidizer, VOCs are oxidized to carbon dioxide (CO2) and water vapor (H2O) at a high temperature.  Straight thermal oxidizers without heat recovery are reserved for applications where the heating value of the exhaust streams routed to the oxidizer is high enough that large amounts of supplemental fuel combustion or high levels of heat recovery are not necessary to bring the exhaust gases to oxidation reaction temperatures.  In order to provide VOC control in a practical and efficient manner, straight thermal oxidizers require a VOC inlet concentration of greater than 1,500 parts per million by volume (ppmv), because at this concentration, the heat of combustion produced from oxidizing VOC present in the exhaust gas is sufficient to sustain adequate operating temperatures without the addition of large quantities of expensive auxiliary fuel.
· Thermal Oxidation - Recuperative:  Recuperative oxidizers (RO) uses plate‐to‐plate or shell and tube gas heat exchangers to recover up to 70% of the heat present in the hot exhaust to transfer it to the incoming process gas.  ROs can achieve a destruction/removal efficiency of greater than 98% depending on the system requirements of the air contaminant stream.  The VOC concentration at the thermal oxidizer inlet is a key consideration in the selection of pollution control equipment.
· Thermal Oxidation – Regenerative:  A regenerative thermal oxidizer (RTO) uses a high‐density packed heat transfer media, typically ceramic random saddle packing or honeycomb monolith structures, to preheat incoming waste gas streams and to achieve 85 to 95% heat recovery.  The RTO consists of large ceramic beds to serve as heat sinks for the process.  The exhaust stream passes through one ceramic bed that preheats the gas stream before oxidation in the combustion chamber.  Hot gases exit the combustion chamber and heat up a second ceramic bed, which serves as the inlet bed for the next cycle once the first bed cools below the required temperature.  The RTO can achieve a destruction/removal efficiency of greater than 95% depending on the system’s requirements and the characteristics of the contaminated stream.  Again, the concentration at the RTO inlet is a key consideration in the selection of pollution control equipment.
· Biofiltration:  In biofiltration, off‐gases containing biodegradable organic compounds are vented, under controlled temperature and humidity, through a biologically active material.  The process uses a biofilm containing a population of microorganisms immobilized on a porous substrate such as peat, soil, sand, wood, compost, or numerous synthetic media.  As an air stream passes through the biofilter, the contaminants in the air stream partition from the gaseous phase to the liquid phase of the biofilm.  Once contaminants pass into the liquid phase, they become available for the complex oxidative process by the microorganisms inhabiting the biofilm.  These systems can be particularly sensitive to fluctuations in temperature and chemical composition of the gas stream.
· Adsorption - Regenerative:  Regenerative adsorption systems involves two or more fixed adsorption beds.  The bed operates in adsorption mode while the others operate in regeneration mode.  Adsorbent materials used consist of activated carbon, organic resin polymers, and inorganic materials (zeolite).  An induced draft fan forces the VOC‐laden gas through the adsorption bed where VOC molecules are bound to the pore space in the adsorbent.  After breakthrough has occurred in an adsorbent bed, it must be regenerated using a thermal swing or vacuum process.  Thermal swing uses steam to raise the temperature of the loaded adsorbent bed to the boiling point of the VOC where VOC is desorbed and discharged from the bed with steam.  The VOC‐laden steam is routed to a condenser to produce a liquid water‐VOC mixture.  The VOC is then separated from the water using a decantation or distillation process and can be recycled back to the process for disposal.  Vacuum regeneration lowers the pressure of the adsorbent bed below the vapor pressure of the adsorbed VOC.  VOC boils off of the adsorbent and is collected in a condenser or routed to an oxidizer.  The typical VOC inlet concentration required for effective adsorption falls in the range of 400 to 2,000 ppmv, and absorbers and their associated follow‐up control devices (i.e., condenser or decanter) are typically capable of achieving VOC control efficiencies greater than 95%.
· Condensation:  Condensers operate by lowering the temperature of the exhaust gas streams containing condensable VOC to a temperature at which the target VOC’s vapor pressure is lower than its entering partial pressure (saturation point).  Before the VOC can condense, any heat present in the exhaust gas above the saturation point must be removed by reducing the temperature below the saturation point for collection or recycling.  Available cooling fluids include chilled water, brine, or refrigerants. The control efficiency of a condenser is based on the outlet temperature and inlet concentration of VOC in the exhaust stream, condensers exhibit a wide range of VOC control efficiency from 50% to 99%.
A review of the RACT/BACT/LAER Clearinghouse was conducted to examine the emissions control techniques that have been required for large stationary natural gas-fired spark-ignition internal combustion engines for VOC emissions, as shown in Table 5 below.
[bookmark: _Ref487798102]Table 5 - rblc entries for large natural gas-Fired iC Engines.
	RBLC ID
	Company
	Process
	Primary Emission Limit
	Units
	Secondary Emission Limit 
	Units
	Control Device/ Method

	KS-0030
	Mid-Kansas Electric Co., Rubart Station
	24 10 MW Caterpillar Natural Gas IC Engines
	VOC		5.82
	lb/hr
	VOC	 8.44
	lb/hr
	GCP     Clean Fuel Oxidation Catalyst

	LA-0292
PSD
	Cameron Interstate Pipeline
	Twelve 5,000 HP Natural Gas IC Engines
	VOC		1.25
		0.113
	lb/hr
g/HP-hr
	VOC	 5.46

	TPY

	GCP     Clean Fuel Oxidation Catalyst

	TX-0755
PSD
	Delaware Basin Midstream, Ramsey Gas Plant
	5 Natural Gas IC Compressor Engines
	VOC		0.091
	g/HP-hr
	VOC	3.12
	TPY
	GCP     Clean Fuel Oxidation Catalyst

	TX-0692
PSD
	South Texas Electric Cooperative, Red Gate Power Plant
	Twelve 18 MW Wärtsilä 18V50SG  Natural Gas IC Engines
	VOC		0.113
	g/HP-hr
	–
	–
	GCP     Clean Fuel Oxidation Catalyst

	PA-0301
	Markwest Liberty Midstream, Carpenter Compressor Station
	Three 2,370 HP Natural Gas IC Engines
	VOC	0.25
	g/HP-hr
	–
	–
	GCP     Clean Fuel Oxidation Catalyst

	
	
	One 3,550 HP Natural Gas IC Engine
	VOC	0.25
	g/HP-hr
	–
	–
	GCP     Clean Fuel Oxidation Catalyst

	MI-0412
PSD
	Holland Board of Public Works
	1,000 kW Natural Gas IC Engine
	VOC	0.50
	g/HP-hr
	–
	–
	GCP     Clean Fuel Oxidation Catalyst

	TX-0680
PSD
	WTG Sonora Gas Plant
	Eight 1,380 HP Natural Gas IC Engines
	VOC	0.245
	g/HP-hr
	–
	–
	GCP     Clean Fuel Oxidation Catalyst

	
	
	Four 1,183 HP Natural Gas IC Engines
	VOC	0.245
	g/HP-hr
	–
	–
	GCP     Clean Fuel Oxidation Catalyst

	OK-0153
PSD
	Semgas LP
	Ten 1,775 HP Compressor Engines
	VOC	0.13
	g/HP-hr
	VOC	0.65
	lb/hr
	GCP     Clean Fuel Oxidation Catalyst

	PA-0297
CBC
	Kelly IMG Energy LLC
	Two 3.11 MW Natural Gas Engines
	VOC	0.176
	g/HP-hr
	–
	–
	GCP     Clean Fuel Oxidation Catalyst

	OK-0148
PSD
	Markwest Buffalo Creek Gas Co., LLC
	Six 1,775 HP Natural Gas IC Engines
	VOC	0.22
	g/HP-hr
	–
	–
	GCP     Clean Fuel Oxidation Catalyst

	
	
	Four 2,370 HP Natural Gas IC Engines
	VOC	0.22
	g/HP-hr
	–
	–
	GCP     Clean Fuel Oxidation Catalyst

	PA-0287
PSD
	Markwest Liberty Midstream, Welling Compressor Station
	Two 1,312 kW Compressor Engines
	VOC	0.12
	0.37
	g/HP-hr
lb/hr
	VOC	1.6
	TPY
	GCP     Clean Fuel Oxidation Catalyst

	
	
	Four 1,980 HP Compressor Engines
	VOC	0.12
	0.53
	g/HP-hr
lb/hr
	VOC	2.3
	TPY
	GCP      Clean Fuel  3-way Catalyst

	CA-1222
CBC
	Kyocera America Inc.
	One 2,889 HP Natural Gas IC Engine
	VOC		30
	ppmvd @ 15% O2
	VOC	0.15
	g/HP-hr
	GCP     Clean Fuel Oxidation Catalyst

	MI-0393
PSD
	Consumers Energy, Ray Compressor Station
	Five 4,735 HP Natural Gas IC Engines
	VOC		0.19
	g/HP-hr
	–
	–
	GCP      Clean Fuel  Oxidation Catalyst

	LA-0232
PSD
	Gulf Crossing Pipeline Co., Sterlington Compressor Station
	One 4,735 HP Natural Gas Compressor Engine
	VOC		1.84
		0.176
	lb/hr
g/HP-hr
	VOC	8.07
	TPY
	GCP     Clean Fuel Oxidation Catalyst


As shown in the table above, almost all BACT and LAER determinations for VOC emissions control in the past 10 years have required GCP, clean fuel, and oxidation catalyst.  One project, the Markwest Liberty Midstream Welling Compressor Station was required to install 3-way catalyst, which also reduces NOX emissions in addition to CO and VOC emissions.  The four Wärtsilä 18V50SG at the Arvah B. Hopkins power plant will be lean-burn engines equipped with SCR for NOX control, so 3-way catalyst is not applicable to this project.  Due to the low concentration of uncontrolled VOC emissions from the Wärtsilä engines (< 100 ppmvd @ 15% O2), thermal oxidation, adsorption, and condensation are not technically feasible for this project.  Also, due to the fast-start and cyclical nature in which the engines will be operated eliminate biofiltration as a technically feasible control option, due to rapid fluctuations in exhaust gas temperature.  Therefore, the remaining available control options consist of oxidation catalyst, clean fuel, and good combustion practices.
Emissions limits in RBLC permits range from 0.089 grams per HP-hour to 0.5 grams per HP-hour, with the higher emissions limits applicable to emergency SI engines.  The Department notes that the control strategy proposed by the applicant directly reduces VOC and CO emissions.  The VOC emissions guarantees provided by the manufacturer range from 26 ppmv @ 15% O2 at 100% load to 42 ppmv @ 15% O2 at 40% load.  This corresponds to 0.089 grams per HP-hour to 0.164 grams per HP-hour, respectively, or 87% reduction at 100% load to 77% reduction at 40% load when compared to the 40 CFR 60, Subpart JJJJ emission limits.  This VOC emission limit is equivalent to the most stringent VOC emission limitation proposed to date[footnoteRef:3].  The Department agrees with the applicant that this control strategy represents the top-level control for VOC emissions, and thus no economic analysis is necessary. [3:  PSD/NNSR Application for Wolf Technology Center 1 Project in Newark, New Castle County, Delaware. November 2013. Retrieved from http://www.dnrec.delaware.gov.  Accessed July 2017.  Link to Application] 

5.2.4. Selection of BACT
Therefore, the department will specify BACT as the use of oxidation catalysts to achieve 26 ppmv @ 15% O2 at 70-100% load and 42 ppmv @ 15% O2 at 40% load, as measured by EPA Methods 25A and 25 or 18 (to subtract the methane portion) initially and every 8,760 hours or 3 years, along with GCP and clean fuels as work practice standards for startup and normal operation VOC emissions.  The BACT emission limits are equivalent to 4.92 lb/hr and 3.60 lb/hr, respectively.
5.3. Greenhouse Gas Emissions
5.3.1. Discussion
Greenhouse gas emissions from natural gas-fired internal combustion engines include direct emissions of CO2, methane (CH4), and nitrous oxide (N2O) from the combustion exhaust gas, as well as relatively insignificant amounts of fugitive GHG emissions from non-welded pipe connections, flanges, and fittings.
Carbon dioxide is the primary product of combustion of carbon-based fuels in air.  The exothermic reaction between fuels and molecular oxygen in air results in the breaking of carbon-carbon bonds or carbon-hydrogen bonds in fuels, the release of energy in the form of heat, and the formation of CO2 and water.  In the case of CH4, which is the main component of natural gas, the reaction is summarized as follows:

Small amounts of CH4 (<0.0022 lb/MMBtu) are expected from this project.  As the primary fuel for the model 18V50SG engines, any methane that remains uncombusted represents a lost opportunity to generate electricity.  In addition, the oxidation catalyst proposed by the applicant to control CO emissions will also act to reduce methane emissions before they reach the atmosphere.  Methane emissions will be minimized for these reasons.  However, very small amounts of CH4 emissions will likely occur.
A very small amount of N2O (<0.000221 lb/MMBtu) can be produced as a combustion byproduct.  At the high temperatures associated with combustion, atmospheric nitrogen (N2) and oxygen (O2) react to form, among other byproducts, N2O.  This compound has the potential to create significant CO2e emissions, with a “global warming potential” (GWP) of 298, pursuant to 40 CFR 98.  However, the lean-burn design of the model 18V50SG engines tends to minimize the peak combustion temperature by controlling each cylinder with large amounts of excess air, which will serve to minimize N2O emissions.
Greenhouse gases are categorized and compared on an “equivalency” basis according to their GWP.  The GWP of a substance is calculated by determining the ratio of the amount of warming due to the emission of a unit mass of the substance, integrated over a chosen time period, to the amount of warming due to the emission of a unit mass of CO2, integrated over the same time period.  The most commonly used time period for GWP calculations is 100 years.  The US EPA uses GWP values of 1 for CO2, 25 for CH4, and 298 for N2O.  Multiplying emissions of each of these three gases by its respective GWP, and summing the result, yields a CO2-equivalent (CO2e) greenhouse gas emissions estimate.
The City of Tallahassee estimates that 80,100 tons per year CO2e of greenhouse gases will be emitted per engine due to this project, for a total of 320,400 tons per year CO2e.  Of this total, 99.899% of the total potential CO2e emissions, is due to CO2 alone.  Since non-CO2 GHGs comprise a miniscule fraction of the total GHG emissions from this project, in both absolute terms and CO2e terms, strategies for minimizing GHG emissions focus almost exclusively on CO2.
The Wärtsilä 18V50SG engines are designed with a relatively low heat rate (7,024 Btu/kWh, LHV at 100% load) and high efficiency (approximately 48.6%) for internal combustion engines, which remains relatively stable over the operational load range.1  The high design efficiency coupled with the use of natural gas, the lowest CO2 emitting fossil fuel, will help to minimize direct GHG emissions from the Wärtsilä 18V50SG engines.  Fast start times (10 minutes to supply power at full load) and brief shutdown times will also minimize GHG emissions during transient periods of operation.  Table 6 from the U.S. Energy Information Administration[footnoteRef:4] shows the relative amounts of CO2 emitted from each type of fossil fuel. [4:  U.S. Energy Information Administration.  https://www.eia.gov/tools/faqs/faq.php?id=73&t=11.  Accessed July 2017.] 

[bookmark: _Ref487971693]Table 6 - ghg intensity of common fossil fuels.
	Fuel Type
	Pounds CO2 emitted per MMBtu Heat Input

	Coal (anthracite)
	228.6

	Coal (bituminous)
	205.7

	Coal (lignite)
	215.4

	Coal (subbituminous)
	214.3

	Diesel fuel and heating oil
	161.3

	Gasoline (without ethanol)
	157.2

	Propane
	139.0

	Natural gas
	117.0


5.3.2. New Source Performance Standards
The Wärtsilä 18V50SG engines are not subject to the NSPS in 40 CFR 60, Subpart TTTT – Standards of Performance for Greenhouse Gas Emissions for Electric Generating Units since they do not meet the definition of steam generating unit, IGCC, or stationary combustion turbine as defined under 40 CFR 60.5580.  In addition, each engine has a base load rating of less than 250 MMBtu per hour, and each serves a generator less than 25 MW.  However, the emission limit for new EGU’s is a useful comparison tool when evaluating greenhouse gas emissions from the new engines.  Under this subpart, base loaded units that combust more than 90% natural gas are subject to a standard of 1,000 lb CO2 per megawatt-hour (MWh), gross, on a 12-operating-month rolling average basis.  Units that are subject to this regulation can demonstrate compliance with this emission limit by CEMS, or through fuel use monitoring and calculating GHG emissions using established emissions factors.  
According to the applicant, a “new and clean” Wärtsilä 18V50SG engine can achieve GHG emissions of 972 lb CO2/MWh (gross, HHV) based on an average heat rate of 8,168 Btu/kWh (gross, HHV at 105oF).  This average heat rate is approximately 29% lower than for the existing fossil fuel steam generator Unit 1, which averaged about 11,460 Btu/kWh (gross, HHV) for the years 2012 through 2016, based on EPA’s Acid Rain database.
5.3.3. Applicant’s Proposal
The selection of the Wärtsilä Model 18V50SG gas engines was based on an evaluation of the City’s generation needs and existing generation resources, some of which are reaching their useful life and will be retired.  According to the City of Tallahassee’s 2017 ten-year site plan, the advantages of utilizing the four RICE engines include, among others:
· The Wärtsilä RICE generators are more efficient than the units that are being retired providing significant potential fuel savings;
· The Wärtsilä RICE generators can be started and reach full load within 5 to 10 minutes. In addition, their output level can be changed very rapidly. This, coupled with the number and size of each unit, makes them excellent for responding to the changes in output from intermittent resources such as solar energy systems and may enable the addition of more solar resources in the future;
· Multiple RICE generators provide greater dispatch flexibility; and,
· The CO2 emissions from the RICE generators are much lower than the units scheduled to be retired.
The applicant identified and considered the following available control options for GHG:
· Inherently lower emitting processes, practices, and designs;
· Add-on controls, such as carbon capture and storage (CCS); and,
· Combinations of inherently lower emitting processes, practices, and designs with add-on controls.
The US EPA issued its PSD and Title V permitting guidance document in March 2011, which emphasized the consideration of these three GHG reduction techniques in BACT determinations.  The use of clean fuels such as natural gas is considered as part of the inherently lower emitting processes, practices, and designs.  In some cases, a more energy efficient process or project design may be used effectively alone; whereas in other cases, an energy efficient measure may be used effectively in tandem with end-of-stack controls to achieve additional control of criteria pollutants.  Applying the most energy efficient technologies at a source should in most cases translate into less overall emissions of all air pollutants per unit of energy produced (lbs CO2 per MWh).
The fuel for the proposed Wärtsilä engines will be natural gas.  The applicant asserted that the combustion of natural gas has the lowest emissions of CO2 of any fossil fuel.  The BACT process takes into account “clean fuels” as a pollution prevention technique and possible control option in the consideration of inherently lower emitting processes.  The applicant stated that add-on controls, such as CCS are not cost effective and therefore not “commercially available” due to infrastructure considerations as well as technical feasibility considerations such as the absence of a nearby underground geologic formations such as depleted oil and gas reservoirs, unminable coal seams, or underground saline formations.  The applicant stated that all CCS projects are in the demonstration phase, and cited logistical hurdles for CCS which include locating off-site land and obtaining contracts for offsite land acquisition, timing of available transportation infrastructure, and developing a site for secure long-term storage, and environmental permitting for underground GHG sequestration.  According to the applicant, not every source has the resources to overcome the offsite logistical barriers necessary to apply CCS technology to its operations. Therefore, the applicant concluded that BACT for GHG emissions for the Wärtsilä 18V50SG engines is combustion of natural gas coupled with energy efficiency measures (advanced lean-burn design and good combustion practices).  The applicant proposed a GHG BACT of 1,110 lbs per MWh (gross, HHV) over the range of operating conditions and taking into account performance and degradation margins.  The applicant also stated that the proposed limit is more stringent than the GHG BACT of 1,145 lbs CO2 per MWh established by EPA Region 6 for the STEC Red Gate Power Plant and for other similar recent projects.
5.3.4. Department’s Review
The Department generally considers the following available control options for GHG emissions.
Clean Fuels:  The use of low-emitting fuels is a common strategy for minimizing emissions of GHGs.  The use of natural gas results in CO2 emissions that are approximately 30% less than emissions from oil and 45% less than emissions from coal, per unit of heat input, as shown in Table 6 above.  The use of natural gas as the only fuel is technically feasible and is being proposed for the Wärtsilä 18V50SG engines.
Energy Efficiency:  Energy efficiency entails optimizing the amount of electrical output produced per unit of heat input.  For a given unit of electrical output, greater efficiency reduces the amount of fuel used and the amount of CO2 emitted.  Energy efficiency has been included in essentially all BACT determinations for GHGs from internal combustion engines.  Efficient power generation is technically feasible and is being proposed for the Wärtsilä 18V50SG engines.  These engines are the largest and most efficient engines available on the market at present, with a base load efficiency 48.6% or 7,024 Btu/kW-hr, based on lower heating value (LHV).  The engine efficiency remains relatively consistent throughout the operational load range of 40-100%, which is ideal for the City’s operational profile.
CCS:  Carbon capture and storage entails capturing and purifying the CO2 from flue gas, transporting it to an appropriate location for storage, and sequestering it underground.  This CO2 can be used for processes such as enhanced oil recovery, in which the CO2 aids in the production of fossil fuels from underground.  Deep saline formations, which are large, porous rock formations filled with brine, also present a potential opportunity for underground CO2 storage.
The separation and capture of CO2 from the effluent stream can be performed using several different technologies, such as absorption, adsorption, low-temperature distillation, gas separation membranes, or mineralization and biomineralization.  The transport of CO2 from the facility to its ultimate storage site is most commonly accomplished via pipeline, at a pressure of over 1,000 pounds per square inch.  CO2 can also be transported in insulated tanks at low temperature and pressure via seagoing vessels, rail, or truck.  Potential locations for long-term underground storage of CO2 include depleted oil and gas reservoirs, un-mineable coal seams, and underground saline formations.
As stated previously, the applicant does not believe that CCS is technically feasible or commercially available for this project.  According to the applicant, all current CCS projects for power plants are primarily in the demonstration stage.  Additionally, the applicant states that there are no CCS systems commercially available for full-scale power plants in the United States.  The applicant points to the federal government’s Interagency Task Force on Carbon Capture and Storage, which concluded that the research and development needed to be able to introduce CCS on a wide scale could lead to cost-effective deployment after the year 2020.  The City also cites the multi-year permitting process required for Safe Drinking Water Act permitting of a CO2 storage site and other logistical hurdles which must be overcome to bring CCS capability to the project site.
The Department agrees with the applicant that CCS is not technically feasible or commercially available for this project.  In addition, the lack of proximity to a suitable location for enhanced oil recovery or underground storage also makes CCS infeasible.  The oil fields in the southern Florida peninsula such as Racoon Point are approximately 500 miles away from the Hopkins Generating Station.  Other potential sites are located out-of-state several hundred miles away.  Infrastructure is not currently in place for transporting compressed CO2 to these facilities, and developing such infrastructure would substantially alter the project and incur a significant reduction in the energy efficiency of the plant.  In addition, this would involve construction of pipelines through protected areas such as national parks and other nature preserves.  Furthermore, as of June 2017, the U.S. Department of Energy was still offering funding for technology development of CCS[footnoteRef:5] to fill in knowledge and experience gaps in order advance the eventual commercial availability of the technology.  According to the National Energy Technology Laboratory (NETL), a full-scale demonstration project could cost in excess of $100 million.  For these reasons, CCS is not considered to be a component of BACT for this project. [5:  U.S. Department of Energy, Office of Fossil Energy. “U.S. Department of Energy to Invest $12 Million to Advance Carbon Storage.” Retrieved from https://energy.gov/fe/articles/us-department-energy-invest-12-million-advance-carbon-storage. June 16, 2017.  Accessed July 2017.] 

Oxidation Catalyst:  The use of oxidation catalyst technology is primarily used to reduce CO and VOC emissions, as discussed in Section 5.2, but it can also be used to reduce emissions of CH4 to a lesser extent.  Oxidation catalyst can convert CH4, with a GWP of 25, to CO2, with a GWP of 1.
5.3.5. Selection of BACT
Through the analysis outlined above, the applicant proposed a combination of clean fuels and energy efficiency as BACT for this project.  The Department agrees with this conclusion.  This is also consistent with all other recent GHG BACT determinations for natural gas-fired internal combustion engines, according to reviews of EPA’s RACT/BACT/LAER clearinghouse.
The applicant proposed numerical GHG emissions limits, in terms of pounds of CO2e per MWh, that reflect the usage of clean fuel and efficient generation.  The applicant’s proposed GHG BACT emission limit is 1,110 lb/MWh (gross, HHV), which is equal to the average GHG emissions for all generation in Florida, including nuclear generation based on the EPA eGRID[footnoteRef:6] database.  This would apply under all operating conditions, including periods of startup and shutdown.  During these transient periods, work practices such as firing clean fuel and minimizing time spent at low load will also apply. [6:  https://www.epa.gov/energy/emissions-generation-resource-integrated-database-egrid. ] 

The applicant’s analysis considered the heat rates of the engines and equal amounts of operation at 100%, 70%, and 40% load.  This calculated load distribution led to an estimated emissions rate of 1,038 lb/MWh, while an additional 2% commercial margin and 5% margin for performance degradation resulting in an emission rate of 1,110 lb/MWh.  This load profile was developed in order to provide the City maximum operational flexibility and ability to respond to fluctuations in electrical demand, while still maintaining compliance with all federal (NERC and FERC) and state regulations.
The following permits listed in the RBLC database were compared to the City’s project in order to assist in establishing BACT, as shown in Table 7.
[bookmark: _Ref487995204][bookmark: _Ref487995198]Table 7 - rblc entries for large natural gas-Fired iC Engines.
	RBLC ID
	Company
	Process
	Primary Emission Limit
	Units
	Secondary Emission Limit 
	Units
	Control Device/ Method

	MI-0420
PSD
	DTE Gas Company, Milford Compressor Station
	1,506 kW Natural Gas IC Emergency Engine
	CO2e		198
		1,168
	TPY
lb/MW-hr
	–
	–
	Energy Efficiency Clean Fuel

	KS-0030
	Mid-Kansas Electric Co., Rubart Station
	24 10 MW Caterpillar Natural Gas IC Engines
	CO2e		10,692
		1,250
	lb/hr
lb/MW-hr
	10,476
	lb/hr, Startup
	Energy Efficiency Clean Fuel

	LA-0292
PSD
	Cameron Interstate Pipeline
	Twelve 5,000 HP Natural Gas IC Engines
	CO2e		21,170 
	TPY per engine
	0.97
	lb/   HP-hr
	Energy Efficiency Clean Fuel

	LA-0287
PSD
	Columbia Gulf Transmission Company
	1,175 HP Natural Gas IC Emergency Engine
	CO2e		1,160
		0.987
	lb/hr
lb/HP-hr
	58
	TPY
	Energy Efficiency Clean Fuel

	LA-0311
PSD
	CF Industries Nitrogen, LLC, Donaldsonville Nitrogen Complex
	2,500 HP Natural Gas IC Emergency Engine
	CO2e		526
		0.94
	TPY
lb/HP-hr
	–
	–
	Energy Efficiency Clean Fuel

	TX-0692
PSD
	South Texas Electric Cooperative, Red Gate Power Plant
	Twelve 18 MW Wärtsilä 18V50SG  Natural Gas IC Engines
	CO2e		1,145
	lb/MW-hr
	–
	–
	Energy Efficiency Clean Fuel

	OK-0142
PSD
	Atlas Pipeline Midcontinent Westok, LLC, Waynoka Natural Gas Processing Plant
	Three 3,550 HP Natural Gas IC Engines
	Efficiency 		7,116
	Btu/HP-hr
	–
	–
	Energy Efficiency Clean Fuel

	IN-0167
PSD
	Magnetation LLC
	620 HP Natural Gas IC Emergency Generator
	CO2e		144
		0.93
	TPY
lb/HP-hr
	–
	–
	Energy Efficiency Clean Fuel

	MI-0412
PSD
	Holland Board of Public Works
	1,000 kW Natural Gas IC Emergency Engine
	CO2e	116
	TPY
	–
	–
	Energy Efficiency Clean Fuel

	OK-0153
PSD
	Semgas LP
	Ten 1,775 HP Compressor Engines
	Efficiency 		8,452
	Btu/     HP-hr  (HHV)
	–
	–
	Energy Efficiency Clean Fuel

	OK-0148
PSD
	Markwest Buffalo Creek Gas Co., LLC
	Six 1,775 HP Natural Gas IC Engines
	Efficiency 		7,900
	Btu/     HP-hr  (HHV)
	–
	–
	Energy Efficiency Clean Fuel

	
	
	Four 2,370 HP Natural Gas IC Engines
	Efficiency 		7,900
	Btu/     HP-hr  (HHV)
	–
	–
	Energy Efficiency Clean Fuel

	LA-0256
PSD
	Westlake Vinyls Company LP, Cogen Plant
	1,818 HP Natural Gas Emergency IC Engine
	CO2e		1,509
		0.83
	lb/hr
lb/HP-hr
	–
	–
	Energy Efficiency Clean Fuel

	LA-0257
	Sabine Pass LNG, LP, Sabine Pass LNG Terminal
	2,012 HP Natural Gas Emergency IC Engine
	CO2e		412
		0.82
	TPY
lb/HP-hr
	–
	–
	Energy Efficiency Clean Fuel

	EPA
	Lacey Randall Generation Facility, LLC
Thomas County, KS
	10 Wärtsilä 20V34SG Natural Gas IC Engines
	CO2e		1.08
		1,080
	lb/kWh
lb/MW-hr
	–
	–
	Energy Efficiency Clean Fuel


From this analysis, the Department has concluded that the GHG BACT for the City of Tallahassee Hopkins engine project is the use of new natural gas-fired, thermally efficient SI RICE combined with good combustion and maintenance practices to maintain optimum efficiency.  The Department believes that the applicant’s proposal to use the Wärtsilä 18V50SG is consistent with the BACT requirements for energy efficiency. The proposed output-based emission limit is 1,110 lb CO2/MWh on a 12-month rolling average, which is consistent with other similar RICE power generation projects permitted as shown in Table 7 above.  In order to account for factors such as tolerances in manufacturing and construction of equipment, ambient operating conditions and seasonal variation, as well as losses in efficiency over the life of the equipment a 7% compliance margin has been included as part of the proposed emissions limit.  Compliance will be demonstrated by initial stack test and fuel use monitoring, with 12-month rolling average CO2e emissions calculated pursuant to 40 CFR 98.
6. AIR QUALITY ANALYSIS
As a part of this review, Rules 62-212.400(7) and 62-212.400(5), F.A.C., require the applicant to perform a current air quality analysis and a source impact analysis for each PSD applicable pollutant. The emission rates in  Table 1 are based on the worst-case operating scenario for each pollutant and indicate that PM, PM10, PM2.5, and ozone (VOC) are subject to review. NOx and SO2 emissions will also be considered in the air quality analysis as these pollutants are precursors of secondary PM2.5 formation.
6.1. Current Air Quality Analysis 
6.1.1. State Level 
The State of Florida has generally good ambient air quality and is in attainment of all national ambient air quality standards (NAAQS) for PM10, PM2.5, and ozone. Air pollutant emissions have seen a significant decrease in the past fifteen years as is shown in Figure 7. Since 2000, statewide annual emissions from stationary (industrial) sources of SO2 have decreased 85%, emissions of NOX have decreased 69%, emissions of PM have decreased 66%, and emissions of VOC have decreased 44% while the population of Florida has increased by almost four million, or nearly 24%, through the same period. A variety of national rules that are currently being implemented are expected to maintain these lower levels or even reduce them further in the foreseeable future.
[image: ]
[bookmark: _Ref434832597]Figure 7.  Actual annual emissions of selected criteria air pollutants in Florida from 2000 to 2015.
6.1.2. County Level
Leon County is in rural North Florida and had an estimated 2016 population of 287,671. The City of Tallahassee, 10 km to the east, is the only significant population center within 100 kilometers of the project site. As can be seen in Table 8 , emissions from the County’s stationary sources have decreased dramatically in the past decade. Most of the NOx emissions in 2015 were actually from units that will be retired as a part of this project resulting in an even further reduction of these already low values.
[bookmark: _Ref390762487]Table 8 – Actual annual emissions of criteria pollutants by stationary sources in LEON County, Florida in 2005 and 2015.
	Pollutant
	2005 Actual Emissions (TPY)
	2015 Actual Emissions (TPY)
	Change

	NOX
	867.45
	298.83
	-65.6%

	PM
	200.14
	47.73
	-76.2%

	SO2
	1,680.94
	5.72
	-99.7%

	VOC
	56.57
	23.01
	-59.3%


6.1.3. Nearby Sources
Leon County contains just six significant stationary sources of air pollutants. Table 9 through Table 12 provide some perspective on the relative size of the project and nearby sources by comparing its maximum potential future emissions with the actual 2015 emissions from all large sources in Leon County. A map depicting these facilities is provided as Figure 8.
[bookmark: _Ref434832672][bookmark: _Ref434845165]Table 9 – Actual 2015 Emissions of NOx from all Stationary Sources in leon county, Compared to the Maximum Future Potential Emissions from the Project.
	Owner
	Facility Name
	2015 NOx Emissions (tons)

	City of Tallahassee
	Hopkins Generating Station (Existing Units)
	266.33

	City of Tallahassee
	Hopkins Generating Station (This Project)
	42.7

	Florida State University
	FSU Boiler
	24.41

	CW Roberts Contracting, Inc.
	Tallahassee Asphalt Plant
	3.74

	Florida A&M University
	Central Heating Plant
	2.18

	Mitchell Brothers, Inc.
	Asphalt Plant
	1.11

	Leon County
	Leon County Solid Waste Facility
	1.06


Table 10 – Actual 2015 Emissions of PM10 from all Stationary Sources in leon county, Compared to the Maximum Future Potential Emissions from the Project.
	Owner
	Facility Name
	2015 PM10 Emissions (tons)

	City of Tallahassee
	Hopkins Generating Station (This Project)
	55.5

	City of Tallahassee
	Hopkins Generating Station (Existing Units)
	41.69

	CW Roberts Contracting, Inc.
	Tallahassee Asphalt Plant
	1.97

	Florida State University
	FSU Boiler
	1.86

	Mitchell Brothers, Inc.
	Asphalt Plant
	1.68

	Leon County
	Leon County Solid Waste Facility
	0.45

	Florida A&M University
	Central Heating Plant
	0.08


	[bookmark: _Ref456258578]Owner
	Facility Name
	2015 SO2 Emissions (tons)

	City of Tallahassee
	Hopkins Generating Station (This Project)
	14.6

	City of Tallahassee
	Hopkins Generating Station (Existing Units)
	3.67

	Leon County
	Leon County Solid Waste Facility
	1.24

	CW Roberts Contracting, Inc.
	Tallahassee Asphalt Plant
	0.40

	Florida State University
	FSU Boiler
	0.25

	Mitchell Brothers, Inc.
	Asphalt Plant
	0.14

	Florida A&M University
	Central Heating Plant
	0.03


Table 11 – Actual 2015 emissions OF SO2 from all Stationary Sources in leon county, Compared to the Maximum Future Potential Emissions from the Project.
[bookmark: _Ref485113806]Table 12 – Actual 2015 emissions OF VOC from all Stationary Sources in leon county, Compared to the Maximum Future Potential Emissions from the Project.
	Owner
	Facility Name
	2015 VOC Emissions (tons)

	City of Tallahassee
	Hopkins Generating Station (This Project)
	86.2

	City of Tallahassee
	Hopkins Generating Station (Existing Units)
	16.42

	CW Roberts Contracting, Inc.
	Tallahassee Asphalt Plant
	2.94

	Leon County
	Leon County Solid Waste Facility
	2.21

	Mitchell Brothers, Inc.
	Asphalt Plant
	1.21

	Florida A&M University
	Central Heating Plant
	0.23


[image: O:\--- Proposed New O Drive Structure\OBP\Modeling\Brian's Documents\ArcGIS Maps\Finished Maps\Permitting Projects\LignoTech.jpg]
[bookmark: _Ref434929886][bookmark: _Ref488002486]Figure 8.  Reference map for the Hopkins Project including monitors used to characterize the air quality near the project site and nearby PM sources. 
6.1.4. Monitors
Florida has a robust ambient air monitoring network operated by the Florida Department of Environmental Protection (DEP) and its partners (local air pollution control programs). The network monitors concentrations of each of the criteria pollutants and includes monitors in Florida counties containing more than 90% of the State’s population (Figure 9). The monitor shown in Figure 8 is just 5 km from the project site and was used to evaluate the existing air quality in the area with respect to PM2.5 and ozone. The NO2, PM10, and SO2 monitoring site is in an area that is much more urbanized than the rural setting of the project (Downtown Jacksonville).  Thus, the monitoring data for these pollutants is likely higher than the actual ambient air quality where the project is located and therefore provides a very conservative estimate. Both representative monitors are summarized in Table 13 and are used to satisfy the preconstruction monitoring requirements for PSD review contained in Rule 62-212.400(7), F.A.C. The design values at these monitors are all well below the applicable NAAQS.
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[bookmark: _Ref434844714][image: ]
Figure 9.  Florida ambient air monitoring network design values for 2013-2015 for each of the applicable criteria pollutants. PM10 design values are based on expected exceedances and the 2nd-high values for 2015 are shown.


[bookmark: _Ref434835286][bookmark: _Ref488003236]Table 13 – Criteria pollutant design values for each Florida DEP ambient air monitor chosen to conservatively characterize the Project area as part of the preconstruction monitoring requirement of PSD review.
	Pollutant
	Location
(Site Number)
	Averaging
Period
	Compliance Period
	Monitored Value
	NAAQS
	Units a
	Percent of NAAQS

	NO2
	Jacksonville, FL
(031-0032)
	1-Hour
Annual
	2014 – 2016
2016
	36
7.2
	100b
53c
	ppb
ppb
	36%
14%

	Ozone
	Tallahassee, FL
(073-0012)
	8-Hour
	2014-2016
	0.060
	0.070d
	ppm
	86%

	PM2.5
	Tallahassee, FL
(073-0012)
	24-hour
	2014-2016
	18
	35e 
	μg/m3
	51%

	
	
	Annual
	2014-2016
	7.9
	12f
	μg/m3
	66%

	PM10
	Jacksonville, FL
(031-0032)
	24-hour
	2014-2016
	50i
	150g
	μg/m3
	33%

	SO2
	Jacksonville, FL
(031-0032)
	1-Hour
	2014-2016
	16
	75h
	ppb
	21%

	1. Units are in: micrograms per cubic meter (μg/m3); parts per billion (ppb); or parts per million (ppm).
1. Three-year average of the annual 98th percentile daily maximum 1-hour average concentration.
1. Arithmetic annual mean.
1. Three-year average of the annual fourth-high daily maximum 8-hour average concentration.
1. Three-year average of the annual 98th percentile 24-hour average concentrations.
1. Three-year average of the arithmetic annual means.
1. Not to be exceeded more than once per year on average over a three-year period.
1. Three-year average of the annual 99th percentile, daily maximum 1-hour average concentration.
1. Exceedance based standard - Maximum 2016 concentration given for comparison.


6.2. Source Impact Analysis
A source impact analysis is required by Rule 62-212.400(5), F.A.C. to demonstrate that allowable emission increases from the proposed project will not cause or contribute to a violation of any NAAQS or PSD increment as defined in 40 CFR Part 50 and 40 CFR 52.21(c) respectively. This analysis is performed using approved air quality models and analysis techniques as described in Appendix W (Guideline on Air Quality Models) of 40 CFR 51. 
6.2.1. Dispersion Modeling Approach
Dispersion modeling for the source impact analysis typically occurs in six steps:
1. Class II SIL Analysis: Initial modeling is performed to determine if the maximum predicted concentrations due to the new source(s) alone are likely to cause a significant impact on ambient air quality. Modeling is performed using five years of actual meteorological data and the highest resultant concentrations are compared to the EPA suggested significant impact levels (SILs) for each pollutant and averaging time that is subject to PSD review. For each pollutant that is less than the SIL, the impact from the project is considered insignificant and steps two and three are skipped. For all others, refined NAAQS and Class II increment analyses are required.
2. NAAQS Analysis: Cumulative source modeling is performed for each pollutant and averaging time that exceeded the Class II SIL. This analysis includes modeled emissions from all nearby sources that are considered to have a significant impact and a non-modeled background concentration intended to represent all other sources of pollutants. The resulting concentrations are evaluated on a receptor-by-receptor basis for comparison to each NAAQS using the following metrics:
· PM2.5 24-Hour Average: 5-year average of the yearly 8th-high 24-hour average concentration;
· PM2.5 Annual Average: 5-year average of the annual mean;
· PM10 24-Hour Average: 6th-high 24-hour concentration over five years.
3. Class II Increment Analysis: Cumulative source modeling is performed with nearby PSD increment consuming or expanding sources. For annual averaging periods, the highest annual average from five years of data is compared to the increment. For all other short-term averaging periods, the 2nd-highest concentration from each of five years is compared. 
4. Class I SIL Analysis: A Class I analysis is typically required if a source is within 200 km of a Federal Class I area, and is sometimes advisable for greater distances. Nearly all of Florida is within, or close to this distance of at least one Class I area and therefore an analysis is always required. This analysis is identical to the Class II SIL analysis except that the SILs are smaller and only evaluated within the boundaries of the Class I area.
5. Class I Increment Analysis: For those pollutants that exceed the applicable Class I SIL, an increment analysis is required. Again, this analysis mirrors the Class II increment analysis except with smaller increments that are only evaluated within the Class I area.
6. Class I AQRV Visibility and Deposition Analysis: A visibility and deposition analysis is required for any Class I area that does not pass a specific screening criteria or is within 50 km of a project.
6.2.2. Model 
The AERMOD (AMS [American Meteorological Society]/EPA Regulatory Model) modeling system is a near-field, Gaussian, steady-state plume dispersion model that simulates pollutant dispersion methods based on planetary boundary layer turbulence structure and scaling concepts, including the treatment of both surface and elevated sources, and both simple and complex terrain. The system is comprised of the AERMET meteorological processor, the AERMAP terrain processor, and the actual AERMOD model. AERMOD was commissioned by EPA for regulatory use and was developed by AERMIC (AMS/EPA Regulatory Model Improvement Committee) from 1991 to 2005 when EPA officially promulgated it as the preferred regulatory model. Since then, the program has undergone several major updates. The current version, 16216r, is the recommended model for assessing air quality impacts up to 50 km from the source. 
6.2.3. Class II SIL Analysis
The general modeling approach for the SIL, NAAQS, and PSD increment analyses followed current EPA and DEP modeling guidance. The applicant used a series of specific model features recommended by EPA that are referred to as the regulatory options and the latest version of each model component available at the time of the analysis. Three rounds of initial modeling were performed to evaluate different operating loads and determine which would be expected to cause the highest ambient air impacts. The four engines were evaluated at loads of 100%, 70%, and 40% with emission parameters differing for each scenario. The scenario with the highest ambient impact for each pollutant was then used in the rest of the modeling. For class II impacts, the 40% load scenario produced the highest concentrations due to the decreased plume rise despite the lower emission rate. 
It should be noted that ambient concentrations of modeled pollutants in the area near the project site are significantly below the applicable NAAQS for each and therefore use of SILs in this case satisfies Section 165(a)(3) of the CAA. 
6.2.3.1. Meteorological Data
The AERMET v.14134 meteorological input dataset consisted of a concurrent 5-year period of hourly surface-weather observations from the National Weather Service (NWS) Automated Surface Observing System (ASOS) station at Tallahassee International Airport (TLH) and upper air sounding (RAOB) data from the Tallahassee NWS office (TAE) (Figure 8). This data was compiled by DEP for the period 2010 - 2014 and included land cover and land use parameters derived from the 1992 National Land Cover Database (NLCD) by AERSURFACE v.13016 and 1-minute ASOS wind data extracted by AERMINUTE v.14337 with a minimum wind speed threshold of 0.5 meters per second (m/s). The ASOS station at TLH is just 8 km SE of the project site and is the closest primary weather station. Table 14 summarizes the annual average land use parameters for the project site and the ASOS location. These parameters were derived seasonally and for twelve 30-degree wind direction sectors using AERSURFACE. Given the similarity of the land surrounding both sites, the generally flat topography, and the very small distance between the sites, the ASOS data are representative of the project site.
[bookmark: _Ref390867137][bookmark: _Ref488003410]Table 14 – Annual average land use parameter comparison between the JAX ASOS Station and the project site.
	Location
	Albedo
	Bowen Ratio
	Surface Roughness

	TLH ASOS Station
	0.15
	0.64
	0.064

	Hopkins Project Site
	0.15
	0.52
	0.393


6.2.3.2. Building Downwash
Building downwash effects were simulated for each of the 19 current and future structures at the Hopkins Plant. For each stack, direction-specific building heights and maximum projected widths were calculated by the Building Profile Input Program (BPIP v.04274) incorporating the Plume Rise Model Enhancement (PRIME) algorithm. This wind direction-specific information was then output to AERMOD which simulates aerodynamic downwash based on stack and building locations and heights. 
6.2.3.3. Receptors and Terrain
A combination of fence line, near-field, and far-field receptors was chosen for predicting maximum concentrations near the project for comparison to the Class II SILs. Receptor locations used in the modeling analysis were centered at Universal Transverse Mercator (UTM) coordinates 749,750 m E, 3,371,750 m N in Zone 17 North, North American Datum 1983 (NAD83). A discrete Cartesian grid of 3,069 receptors was located at the following intervals and distances (Figure 10):
· 50 m spacing along the property boundary and fence line;
· 100 m spacing from the fence line to 2,000 m from the domain origin;
· 500 m spacing from 2,000 m to 5,000 m from the domain origin.
This receptor placement is sufficient to resolve the areas of highest concentration in Florida’s flat terrain. Base elevations were extracted from the US Geological Survey’s (USGS) 1-second National Elevation Dataset (NED) by AERMOD’s terrain processor AERMAP v.11103 for all receptors and sources.
[image: O:\--- Proposed New O Drive Structure\OBP\Modeling\Brian's Documents\Permitting Projects\Lignotech REview\SIL Receptors.JPG]
[bookmark: _Ref456604207]Figure 10: Map of AERMOD modeling receptor grid and plant boundary.
6.2.3.4. Onsite Modeled Sources
The SIL analysis evaluates whether the future potential emissions from the new project alone are capable of significantly contributing to a modeled NAAQS exceedance. The project includes four new stationary sources of PM2.5 and PM10 as summarized in Table 15. 
[bookmark: _Ref391034591][bookmark: _Ref422221951]Table 15 – Modeling parameters for new stationary sources associated with the project.
	Unit
	Height (m)
	Diameter (m)
	Temp (K)
	Velocity (m/s)
	PM2.5 (lb/hr)
	PM10 (lb/hr)

	Engine A
	22.86
	1.62
	712.04
	14.08
	2.15
	2.15

	Engine B
	22.86
	1.62
	712.04
	14.08
	2.15
	2.15

	Engine C
	22.86
	1.62
	712.04
	14.08
	2.15
	2.15

	Engine D
	22.86
	1.62
	712.04
	14.08
	2.15
	2.15


6.2.3.5. [bookmark: Rayonier_Fugitive_Dust_Inventory_8]Results
The results of the SIL modeling that are summarized in Table 16 indicate that refined cumulative source modeling is needed for both the annual and 24-hour average PM2.5 impacts to demonstrate compliance with the NAAQS. It should be noted that the SILs for PM2.5 have been vacated and remanded to EPA. However, based on EPA guidance and given that the PM2.5 design values near the project site are significantly less than the applicable NAAQS (Table 13), DEP is continuing to use the SILs in a manner consistent with previous permitting action. 
[bookmark: _Ref390944374]Table 16 – Maximum predicted air quality impacts for the Project, compared to the Class II SILs.
	Pollutant
	Averaging Time
	Max Impact (μg/m3)
	SIL (μg/m3)
	Percent of SIL
	Significant Impact?

	PM2.5
	24-Hour
	2.6
	1.2
	217%
	Yes

	
	Annual
	0.33
	0.3
	110%
	Yes

	PM10
	24-Hour
	3.2
	5
	64%
	No

	
	Annual
	0.4
	1
	40%
	No


6.2.4. Cumulative Dispersion Modeling 
Cumulative source modeling that evaluates whether the combined air quality impacts from all nearby significant sources will comply with the NAAQS and increment for each pollutant is performed for each pollutant that exceeds the SIL. To assess cumulative impacts, the potential emissions from the most significant nearby sources are added to the modeling platform developed for the SIL analysis. A conservative monitored background concentration intended to represent all non-modeled anthropogenic and natural pollutant sources is added to the results which are then compared to the NAAQS. 
6.2.4.1. Significant Impact Area
Receptor placement and the choice of which sources to explicitly model are based on the establishment of a significant impact area (SIA). The SIA is the area in which the proposed project has the potential to significantly contribute to a NAAQS exceedance, i.e. the area encompassing all receptors with modeled SIL exceedances. For the 24-hour average PM2.5 impacts, the maximum distance to a receptor exceeding the SIL was just 1.5 km and just 0.32 km for the annual average impacts. Receptors were therefore placed in all areas within 1.5 km of the project site with 100 m spacing.
6.2.4.2. NAAQS Background Source Choices and Inventory Development
Background source emission data for Florida sources were obtained from the DEP ARMS database, DEP permit files, and recent PSD permit reviews. Emissions data for sources in Georgia were obtained from the Georgia Environmental Protection Division. EPA recommends that the list of explicitly modeled sources should remain small and that professional judgment should be used in the decision process. The applicant applied a widely used screening procedure known as 20d. This method suggests that if a source’s annual emissions in tons (Q) is less than its distance from the primary source in kilometers (d) multiplied by 20, then it is unlikely to have a significant concentration gradient in the area of concern. The only sources chosen to be explicitly modeled were the existing units at the project site, the City of Tallahassee’s Hopkins Plant. These units are summarized in Table 17. 
[bookmark: _Ref456347379]Table 17 – Modeling parameters for background stationary sources included in the naaqs analysis.
	Unit
	Height (m)
	Diameter (m)
	Temp (K)
	Velocity (m/s)
	Emission Rate (lb/hr)

	Boiler 1
	60.96
	3.35
	399.8
	11.9
	112.9

	Combustion Turbine HC3
	25.91
	3.05
	713.7
	38.9
	14.9

	Combustion Turbine HC4
	25.91
	3.05
	713.7
	38.9
	14.9

	Combined Cycle Turbine
	45.72
	5.49
	359.8
	20.3
	25.6


6.2.4.3. NAAQS Background Monitor
The background concentration is based on monitoring data and is designed to account for all existing natural or anthropogenic sources that are not explicitly modeled. Conveniently, a PM2.5 monitor is located just 5 km to the east of the project site in Tallahassee (073-0012). Based on EPA guidance, the 24-hour and annual design values for PM2.5 from this monitor were added to the modeled results. 
6.2.4.4. PM2.5 NAAQS Analysis
PM2.5 is both directly emitted by sources (primary PM2.5) and created in the free atmosphere by natural processes such as the chemical reactions between emitted precursor pollutants and atmospheric ammonia. This “secondary PM2.5” cannot be modeled with AERMOD due to the complex chemistry involved and is discussed in a later section. The results of the cumulative NAAQS analysis of direct PM2.5 (Table 18) demonstrate that the project is not expected to cause or contribute to an exceedance of the NAAQS for PM2.5. In addition, the largest source of PM2.5 in the modeling demonstration, Boiler 1, will be retired shortly after the completion of this project so the actual ambient impacts are expected to be significantly lower. 
[bookmark: _Ref435166234][bookmark: _Ref434840522]Table 18 – Cumulative modeling results for the Project compared to the NAAQS.
	Pollutant
	Averaging Time
	Maximum Concentration (μg/m3)
	NAAQS (μg/m3)
	Percent of NAAQS

	
	
	Sources
	Background
	Total
	
	

	PM2.5
	24-Hour
	9.3
	18.0
	27.3
	35
	78%

	
	Annual
	1.4
	7.9
	9.3
	12
	78%


6.2.4.5. Class II Increment Analysis 
PSD increment analyses are necessary for the 24-hour and annual average PM2.5 impacts for this project. The PSD increment represents the limit above an established baseline concentration that new sources may increase the local ambient ground level concentrations of a pollutant (without exceeding the NAAQS). PSD increment modeling is similar to NAAQS modeling in that it is a cumulative analysis that takes into account the impact from nearby increment consuming and expanding sources, except that a background concentration is not added. An increment consuming source is any source that has increased actual emissions since the established baseline date for a pollutant while increment expanding sources are any sources with a decrease in actual emissions. The baseline date for PM2.5 is October 20, 2010. There are no increment-affecting sources near the project site. Five years were modeled individually using AERMOD, including all the same modeling parameters from the SIL analysis and the highest annual average and highest, second-high 24-hour average concentrations were then compared to the increments. The results shown in Table 19 indicate that no exceedance of an allowable PSD Class II increment is expected for this project.
[bookmark: _Ref434841579]Table 19 –modeling results for the Project compared to the Allowable psd class ii increments.
	Pollutant
	Averaging Time
	Max Concentration (μg/m3)
	Increment (μg/m3)
	Increment Consumed

	PM2.5
	24-Hour
	2.97
	9
	33%

	
	Annual
	0.33
	4
	8%


6.2.5. Class I Analysis 
All areas not explicitly designated as Class I in 40 CFR 81 Subpart D (such as national parks and wilderness areas) are Class II areas. While the NAAQS apply to all areas equally, more stringent SILs and increments exist for Class I areas. A Class I analysis is required for any project that may affect a Federal Class I area. In this case, Class I analyses were performed for the two Class I areas closest to the project site, Bradwell Bay Wilderness (BRAD) at 28 km and St. Marks Wilderness (SAMA) at 38 km (Figure 11). There are no other Class I areas within 180 km of the site. 
[image: O:\--- Proposed New O Drive Structure\OBP\Modeling\Brian's Documents\ArcGIS Maps\Finished Maps\Permitting Projects\LignoTechClassI.jpg]
[bookmark: _Ref435080926]Figure 11. Map of federal Class I areas near the project site.


6.2.5.1. Class I SIL Analysis
The Class I SIL analysis was performed using AERMOD because all of BRAD and parts of SAMA are located within 50 km of the project site. The receptor grids used were created and provided by the FLMs. In addition, a ring of 360 receptors was placed at 50 km with a 1-degree interval to screen for impacts beyond the regulatory range of AERMOD. Emission parameters for the 100% load scenario were used in this analysis because the increased plume rise and higher emission rates resulted in higher concentrations at longer distances. The maximum modeled impacts for both Class I areas and the 50 km ring were less than 30% of the SILs for all pollutants and averaging periods. The results shown in Table 20 through Table 22 indicate that a Class I cumulative analysis is not required. 
[bookmark: _Ref434843761]Table 20 – Maximum predicted air quality impacts at BRAD for the Project compared to the Class I SILs.
	Pollutant
	Averaging Time
	Max Impact (μg/m3)
	Class I SIL (μg/m3)
	Percent of SIL
	Significant Impact

	PM2.5
	24-Hour
	0.044
	0.27
	16%
	No

	
	Annual
	0.003
	0.05
	6%
	No

	PM10
	24-Hour
Annual
	0.080
0.003
	0.3
0.2
	27%
2%
	No
No


[bookmark: _Ref456341679]Table 21 – Maximum predicted air quality impacts at SAMA for the Project compared to the Class I SILs.
	Pollutant
	Averaging Time
	Max Impact (μg/m3)
	Class I SIL (μg/m3)
	Percent of SIL
	Significant Impact

	PM2.5
	24-Hour
	0.039
	0.27
	14%
	No

	
	Annual
	0.003
	0.05
	6%
	No

	PM10
	24-Hour
Annual
	0.057
0.003
	0.3
0.2
	19%
2%
	No
No


[bookmark: _Ref485292013]Table 22 – Maximum predicted air quality impacts at 50 km for the Project compared to the Class I SILs.
	Pollutant
	Averaging Time
	Max Impact (μg/m3)
	Class I SIL (μg/m3)
	Percent of SIL
	Significant Impact

	PM2.5
	24-Hour
	0.064
	0.27
	24%
	No

	
	Annual
	0.004
	0.05
	8%
	No

	PM10
	24-Hour
Annual
	0.090
0.005
	0.3
0.2
	30%
3%
	No
No


6.2.6. Ground Level Ozone Analysis
Ozone is a secondarily formed pollutant that is known to be caused by the regional emissions of VOC and NOX in combination with certain meteorological parameters (temperature, humidity, solar insolation, etc.)  Projects with VOC or NOX potential emissions increases of 40 TPY or greater are required to perform a source impact analysis for ozone. The applicant estimated maximum annual potential VOC emissions from the project to be 80.7 tons per year and is therefore required to provide an analysis for ozone; however, ozone site-specific modeling is not typically completed for single source permitting because of its complexity involving computationally intensive models such as the Community Model for Air Quality (CMAQ) and the Weather Research and Forecasting Model (WRF).  
Ambient ozone levels in Leon County are well within attainment of the NAAQS and as previously shown in Figure 7, actual emissions of ozone precursors have declined dramatically over the past ten years despite significant increases in population and motor vehicle activity.  Ambient levels of ozone have also decreased over the last 15 years (Figure 12) due to improvements in motor vehicle emissions rates and the implementation of national rules such as the Clean Air Interstate Rule (CAIR) and the Cross-State Air Pollution Rule (CSAPR) aimed at reducing emissions of the precursors of regional haze. Continued reductions in both average motor vehicle fleet emissions and stationary source emissions are expected to further improve ozone air quality. 
Since the proposed project will replace older, less efficient units, emissions of ozone precursors will likely decrease in Leon County and therefore DEP has reasonable assurance that the project will not significantly contribute to or cause any violation of the ozone NAAQS
[image: ]
[bookmark: _Ref485297419][bookmark: _Ref488003934]Figure 12. Florida monitored 8-hour ozone concentration trend 2001-2016.
6.2.7. Secondary PM2.5 Analysis
Secondary PM2.5 is formed through chemical reactions involving gaseous precursors such as SO2 and NOX and occurs slowly through time causing the impact to be more widespread and diffuse than the impact from direct PM2.5 emissions. Projects that involve a potential net emissions increase in these precursor pollutants above their SER require an analysis of the potential impact of secondary PM2.5 formation; however, current regulatory air dispersion and transport models, such as the EPA recommended AERMOD modeling system used in this analysis, do not account for these processes. Per EPA guidance, for projects “where precursor emissions levels are marginally higher than the level of the SERs, monitored background levels are very low, and the primary PM2.5 impacts are also very low or not correlated in space and time with secondary formation such that the combination of the background and primary impacts are still well below the level of the NAAQS,” a qualitative assessment of secondary PM2.5 formation is sufficient. 
The Hopkins project has estimated maximum annual potential emissions of 13.9 tons of SO2 and is expected to drastically reduce net emissions of NOx by more than 145 tons per year when combined with the retirement of Boiler 1. Neither of these rates is above the respective SERs but this discussion of secondary PM2.5 formation is included for informational purposes. 
The air quality, with respect to particulate matter, in Leon County is very good and the project is not expected to have a significant negative impact on secondary PM2.5 creation for several reasons: as previously mentioned, statewide emissions of NOX and SO2 have decreased dramatically in the past decade and Figure 7 shows that these decreases are orders of magnitude larger than the small potential increase in SO2 emissions from the proposed project; the monitored PM2.5 design values in the vicinity are well within attainment; statewide monitored concentrations of PM2.5 have fallen significantly in the past decade (Figure 13); there are very few sources of either direct PM2.5 or PM2.5 precursors in Leon County (Table 9 - Table 11); and, due to the large net decrease in NOx emissions from the retirement of three older units at the facility, a decrease in secondary PM2.5 formation can actually be expected.
Given these factors, DEP has reasonable assurances that the proposed project will not significantly contribute to or cause any violation of a NAAQS or increment with respect to secondary PM2.5 formation.
[image: ]
[bookmark: _Ref434845277]Figure 13. Florida monitored annual PM2.5 concentration trend 2001-2016.
6.3. Additional Impacts Analysis
The applicant is required by Rule 62-212.400(8), F.A.C. to provide an analysis of the project’s potential impacts on visibility, soils, vegetation, and wildlife due to the proposed project or any general commercial, residential, or industrial growth associated with the project. These potential impacts are discussed below, but due to the retirement of three older units at the same facility, this project is expected to significantly increase air quality in the area.


6.3.1. [bookmark: _GoBack]Growth
The new engines will be constructed at the existing Hopkins Plant in an area currently occupied by two outdated units. Operation of the new units is not expected to result in any commercial or industrial growth in the area because they are replacing existing generating capacity. The 12 to 18-month construction period will require no more than 200 temporary workers who will likely commute to the site from the surrounding communities. Once construction is completed, no additional permanent workers will be employed by the facility. 
6.3.2. Soils, Vegetation, and Wildlife
In general, emissions of pollutants have the potential to negatively affect soils, vegetation and wildlife near sources, depending on the pollutant concentration. The project’s maximum predicted air quality impacts are less than the NAAQS which were established to protect both public health and welfare. In addition, secondary NAAQS have been set to protect against visibility impairment and damage to animals, crops, vegetation, and buildings.  All ambient air quality impacts from the project have been predicted to remain well below the applicable secondary NAAQS as well and therefore the impact on soils, vegetation, and wildlife is expected to be negligible. 
6.3.3. Class I AQRV Analyses
The Federal Land Manager (FLM) for every Class I area that may be affected by a source is charged with protecting all air quality related values (AQRV), including visibility and deposition, in that area. An AQRV analysis is required for all PSD projects within 50 km of a Class I area; however, a screening procedure exists that may exempt a small and/or distant source from performing such an analysis at Class I areas beyond 50 km. For this project, an AQRV analysis was required for BRAD and the parts of SAMA within 50 km of the site but because the project’s potential net emissions increase of SO2 and NOx do not exceed the applicable SER and these pollutants are not subject to PSD review, no deposition analysis is required.
6.3.3.1. Visibility Analysis
Visibility impairment can take the form of plume blight in the nearfield and regional haze (due to the secondary formation of haze-causing pollutants) in the farfield. For the parts of SAMA within 50 km, the visibility impairment was analyzed as plume blight. BRAD is one of only two Class I areas in the country for which visibility is not considered an AQRV. Therefore, no visibility analysis is required for this area. 
The visibility analysis was performed using the screening approach suggested in EPA’s workbook for Plume Visual Impact Screening and Analysis. The method described therein has been digitized by EPA into what is known as the VISCREEN model. 
The VISCREEN model was run in a level 1 screening format. This highly conservative use of the model assumes worst case meteorology (Pasquill-Gifford stability class F and a 1 m/s wind speed) and requires only four inputs: PM2.5, PM10, and NOx emission rates; distances from the emission source to the observer and the nearest and farthest Class I area boundaries; the background visual range; and, if available, emission rates of NO2, soot, and primary sulfate. Visibility impacts are then determined for the contrast and color difference of the plume against a background (sky or terrain).
For this project, emissions of PM2.5, PM10, and NOx were input without assuming reductions from the retirement of Boiler 1 for an added level of conservatism. Sulfuric acid emissions were input as primary sulfate emissions. The minimum and maximum distance were set to 38.6 km and 58.0 km respectively and the background visual range was set as 190 km which represents the largest value for monthly average conditions as presented in Table V.1-6 of the FLMs’ AQRV Workgroup (FLAG): Phase I Report – Revised 2010 (FLAG-2010).
The results, presented below in Table 23, indicate that the project is not expected to have an impact on visibility in SAMA. Impacts viewed against a terrain background were ignored as there is essentially no elevation change in SAMA or anywhere else in Florida. 


[bookmark: _Ref485300132]Table 23 –VISCREEN visibility modeling Output for the Project In SAMA.
	Backgrnd
	Theta
	Azi
	Distance (km)
	Alpha
	Delta E
	Contrast

	
	
	
	
	
	Crit
	Plume
	Crit
	Plume

	Sky
	10
	148
	58.0
	20
	2.00
	1.350
	0.05
	0.026

	Sky
	140
	148
	58.0
	20
	2.00
	0.315
	0.05
	-0.011


6.3.3.2. AQRV Screening
The FLAG-2010 report describes the AQRV screening procedure for areas beyond 50 km. Per the FLAG document, any source whose total annual emissions increase of SO2, NOX, PM10, and sulfuric acid mist (SAM) (TPY based on 24-hour maximum allowable emissions), divided by the minimum distance to the Class I area, in km, is less than 10 is not expected to have a significant impact on AQRV in that Class I area. Table 24 summarizes this screening analysis for the SAMA, which is the closest Class I area beyond 50 km. The emission rates used do not include the reductions from the retirement of Boiler 1 for an added level of conservatism. The Q/d value of 2.3 for this project is significantly less than ten; therefore, this project is not expected have a significant impact on AQRV in the SAMA or any other more distant Class I area.
[bookmark: _Ref456344342]Table 24 – class I AQRV screening analysis summary for ONWR.
	Future Project Potential Emissions (TPY)
	Class I Area
	Minimum Distance (d) in km
	FLAG Ratio Q/d
	Greater than 10?

	NOx
	SO2
	SAM
	PM10
	Total (Q)
	
	
	
	

	42.7
	14.6
	2.2
	55.5
	115
	SAMA
	50
	2.3
	No


6.4. Conclusion
Based on the results presented in the air quality impact analysis, the Department has reasonable assurance that the increased pollutant emissions associated with the project will not cause or contribute to any violation of a NAAQS or PSD increment; in addition, the Department finds that there will be no adverse impact on soils, vegetation, wildlife, or AQRVs in Class I areas. 
7. 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.  Stephen Hathaway, P.E. is the project engineer responsible for reviewing the application and drafting the permit changes.  Brian Himes is the meteorologist responsible for reviewing and approving the ambient air quality analyses.  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 Stephen.R.Hathaway@dep.state.fl.us or Brian.Himes@dep.state.fl.us.
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