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1. GENERAL PROJECT INFORMATION
Air Pollution Regulations
Projects at stationary sources with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Chapters 62-4, 62-210 and 62-212, F.A.C.
In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial categories.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations in Rule 62-204.800, F.A.C.
Glossary of Common Terms
Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.
Facility Description and Location
The Central District Wastewater Treatment Plant is an existing municipal wastewater treatment plant, which is categorized under Standard Industrial Classification Code No. 4952.  The existing Central District Wastewater Treatment Plant is located in Miami-Dade County at 3869 Rickenbacker Causeway on Virginia Key, Florida.  The UTM coordinates of the existing facility are Zone 17, 585.19 km East, and 2848.09 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to Ambient Air Quality Standards (AAQS).
Facility Regulatory Categories
· The facility is not a major source of hazardous air pollutants (HAP).
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The facility is not a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
Project Description
The construction project is to replace the two (2) older 1.2 MW Digester Gas fueled Model 16GTLB engine-generators (EU 007 and 009) with two (2) newer 1.2 MW Digester Gas fueled Model 16GTLD engine-generators.  The new generators will meet 40 CFR 60 Subpart JJJJ requirements.  
Processing Schedule
April 22, 2015:	Received the application for a minor source air pollution construction permit.
2. PSD APPLICABILITY
General PSD Applicability
For areas currently in attainment with the AAQS or areas otherwise designated as unclassifiable, the Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program as defined in Rule 62-212.400, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements (“PSD applicability review”) and, if so, must conduct a PSD preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources.  In addition, proposed projects at existing minor sources are subject to a PSD applicability review to determine whether potential emissions from the proposed project itself will exceed the PSD major stationary source thresholds.  A facility is considered a major stationary source with respect to PSD if it emits or has the potential to emit:
· 5 tons per year or more of lead;
· 250 tons per year or more of any regulated air pollutant; or
· 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the following 28 PSD-major facility categories:  fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input, coal cleaning plants (with thermal dryers), Kraft pulp mills, Portland cement plants, primary zinc smelters, iron and steel mill plants, primary aluminum ore reduction plants, primary copper smelters, municipal incinerators capable of charging more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric acid plants, petroleum refineries, lime plants, phosphate rock processing plants, coke oven batteries, sulfur recovery plants, carbon black plants (furnace process), primary lead smelters, fuel conversion plants, sintering plants, secondary metal production plants, chemical process plants, fossil fuel boilers (or combinations thereof) totaling more than 250 million British thermal units per hour heat input, petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels, taconite ore processing plants, glass fiber processing plants and charcoal production plants.
Once it is determined that a project is subject to PSD preconstruction review, the project emissions are compared to the “significant emission rates” defined in Rule 62-210.200, F.A.C. for the following pollutants:  carbon monoxide (CO); nitrogen oxides (NOX); sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); particulate matter with a mean particle diameter of 2.5 microns or less (PM2.5); volatile organic compounds (VOC); lead (Pb); fluorides (F); sulfuric acid mist (SAM); hydrogen sulfide (H2S); total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as non-methane organic compounds (NMOC); and mercury (Hg).  In addition, significant emissions rate also means any emissions rate or any net emissions increase associated with a major stationary source or major modification which would construct within 10 kilometers of a Class I area and have an impact on such area equal to or greater than 1 μg/m3, 24-hour average.
If the potential emission equals or exceeds the defined significant emissions rate of a PSD pollutant, the project is considered “significant” for the pollutant and the applicant must employ the Best Available Control Technology (BACT) to minimize the emissions and evaluate the air quality impacts.  Although a facility or project may be major with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.
PSD Applicability for Project
This facility is classified as a Major or Title V Source of air pollution because emissions of at least one regulated air pollutant, such as particulate matter carbon monoxide (CO), nitrogen oxides (NOx), (PM/PM10), sulfur dioxide (SO2), or volatile organic compounds (VOC) exceeds 100 tons per year (TPY). This facility is not within an industry included in the list of the 28 Major Facility Categories per Table 62-212.400-1, F.A.C. The facility is currently operating under Title V Air Operation Permit 0250476-012-AV, which expires on March 23, 2020.
Existing Equipment and Function
Since 1989, the facility has been equipped with four digester gas-fired cogeneration engines (E.U. Nos. 007, 009, 010 and 011), that burned scrubbed digester gas (biogas) produced in the anaerobic digesters. These cogeneration units provide necessary heat for the anaerobic digesters to achieve and meet the requirements for Processes to Significantly Reduce Pathogens (PSRPs) and reduce Vector Attraction in the production of biosolids applied to Agricultural Land, Forests, or Reclamation Sites for beneficial use. These cogeneration units also serve a valuable waste-to-energy role by using the digester gas (biogas) that has been scrubbed to reduce hydrogen sulfide (H2S) to produce electricity for the facility. The scrubbed digester gas (biogas) has an approximate higher heating value of 700 btu/scf and in 2011 the average hydrogen sulfide (H2S) concentration was 105.2 grains per 100 scf. Each of these original co-generator sets consisted of a four stroke lean burn spark ignition (4SLBSI) reciprocating internal combustion engine (RICE), a Superior Model 16 GTLB 1,700 hp turbocharged prime mover coupled to a 1,200 kVA electrical generator. The Superior Model 16 GTLB engines used pre-combustion chambers (PCC) and are equipped with electronic timing lean-burn technology to reduce NOx emissions. These cogeneration units are only allowed to burn digester gas (biogas) as fuel, and were permitted for three engines running 24 hours a day 365 days a year (26,280 hours a year total).  Commercial operation of these original co-generators began in July 1989.
In March 2008, E.U. No. 007 became inoperable, and in October 2009, E.U. No. 010 became inoperable.  The facility repaired E.U. No. 007 with parts from E.U. No. 010 in 2010.  Emissions testing was conducted on November 24, 2010, and the emissions unit returned to service in January 2011, bringing the number of emissions units back up to three.  
In December 2012, the facility applied for a construction permit to replace E.U. Nos. 010 and 011 with two nearly identical Superior Model 16GTLDs each driving a 1200 KVA generator.  The permit was issued on February 13, 2013 and the co-generators (E.U. Nos. 021 and 022) were installed and passed emissions testing on August 1, 2013.  
In this permit application, the facility requests to replace E.U. No. 007, and E.U. No. 009, again with nearly identical Superior Model 16GTLDs each driving a 1200 KVA generator (identical to the recently installed E.Us Nos. 021 and 022).  The projected emissions (of the second two replacement co-generators) were compared to the baseline actual emissions within the 5-year period immediately preceding the date the permit application was received, showing that the change between historical actual to projected actual (using requested emission factors for CO and NOx which do not necessarily match those requested for E.U. Nos. 021 and 022 in the permit application for 0250476-011-AC) for the two new generators is less than the PSD Significance Levels from 62-212.400, F.A.C.  
Since the four co-generators are regulated as a group, and will be identical co-generators after the replacement of E.U. Nos. 007 and 009, it makes sense for all of the emission units to be analyzed as a group and to have the same allowable emissions.  Therefore, the projected potential emissions of all 4 generators (only 3 running 24/7 at one time) will be compared to the historical actual emissions.   
Baseline Emissions from Existing Units
[bookmark: OLE_LINK1]The 24-month period from January 2010 to December 2011, inclusive, was selected using reported values from the Annual Operating Reports to determine the baseline actual emissions for Emission Units 007, 009, 010, and 011, as shown in Table A below.  This period conforms to the requirement of Chapter 62-210 F.A.C., Stationary Sources - General Requirements, that the period selected to determine Baseline Actual Emissions be “within the 5-year period immediately preceding the date a complete permit application is received by the Department”.  Consistent with the requirement of Chapter 62-212 F.A.C., Stationary Sources – Preconstruction Review, for the Baseline Actual-to-Potential applicability test for Construction of New Emission Units where a combination of new and existing emissions units are involved, the historic baseline emissions are being determined for all existing cogeneration units.


	Table A. Historical Emissions 
Four 1.2 MW Superior Model GTLB (Years 2009 – 2011)
Digester Gas Electric Co-generators (E.U. 007, 009-011)
Two 1.2 MW Superior Model GTLB and Two Model GTLD (Years 2013 – 2014)
Digester Gas Electric Co-generators (E.U.s 007, 009, 021 and 022) 
Central District Wastewater Treatment Plant

	Year
	Hours of Operation
Runtime
	Digester Gas
Consumption
 (106 FT3)
	CO 
(tons)
	NOX 
(tons)
	PM10 
(tons)
	SO2 
(tons)
	VOC 
(tons)

	2010
	15,047
	346.83
	69.19
	45.95
	1.75
	46.82
	20.12

	2011
	14,818
	340.43
	67.92
	38.44
	1.72
	45.96
	19.74

	2012
	12,921
	294.72
	58.80
	22.95
	1.49
	40.99
	17.09

	2013
	13,358
	307.23
	61.29
	22.87
	1.55
	22.75
	17.82

	2014
	14,636
	336.66
	71.78
	31.30
	1.70
	18.58
	19.53

	Sum 2-Yr 
2010-11
	29,865
	687.26
	137.11
	84.39
	3.47
	92.78
	39.86

	Annual Aver.
2010-11
	14,932
	343.63
	68.551
	42.194
	1.742
	46.395
	19.933


1Calculated by multiplying USEPA WebFIRE emission factor of 399 lbs/106 standard cubic feet times 343.63x 106 ft3 divided by 2000.
2Calculated by multiplying USEPA WebFIRE emission factor of 10.11 lbs/106 standard cubic feet times 343.63x 106 ft3 divided by 2000.
3Calculated by multiplying USEPA WebFIRE emission factor of 116 lbs/106 standard cubic feet times 343.63x 106 ft3 divided by 2000.
4Estimated by stack test results.
5Estimated by material balance (basis is 105.2 grains of H2S/100 ft3 scrubber digester gas maximum monthly average).
To summarize the Baseline Emissions:
	Table B Baseline Emissions
Four Existing 1.2 MW Superior Model GTLB
Digester Gas Electric Co-generators (E.U. Nos. 007, 009-011)
Central District Wastewater Treatment Plant

	Average Annual Operations Jan. 2010 – Dec. 2011 (Hours):
	14,932

	Average Annual Fuel Consumption (digester gas (biogas) in 106 scf):
	343.63

	Pollutant
	Emission Factor
	Unit
	Annual Emissions (ton/yr)

	Carbon Monoxide (CO)
	399
	lb/106 scf
	68.55

	Nitrogen Oxides (NOx)
	See Previous Table
	42.19

	PM10
	10.11
	lb/106 scf
	1.74

	Sulfur Oxides (SO2)I
	270
	lb/106 scf
	46.39

	VOC
	116
	lb/106 scf
	19.93

	Notes:
Emissions factors other than NOx and SO2 based on USEPA WebFIRE;
NOx as per Table 5-1.
SO2 Emission factor is derived by mass balance
Emissions (ton/year) = (emissions factor [lbs/unit]) x (units) / (2000 lb/ton)



Proposed Replacement Units
The Superior Model GTLB Co-generator units (E.U. Nos. 007 and 009) each driving a 1200 KVA generator began service in 1989.  These two digester gas (biogas) fueled engine generator sets are to be removed and replaced by two nearly identical Superior Model 16GTLDs each driving a 1200 KVA generator.
The Model 16GTLD engine is a sixteen-cylinder engine in Superior’s line of natural gas fueled engines.  Superior turbocharged gas engines are medium-speed and built for continuous, heavy-duty service.  The optimal fuel/air mixing in the cylinder through the use of pre-combustion chambers, timed fuel injection, and turbocharged air inter-cooling; result in smoother more complete combustion reducing fuel consumption and lower emissions.  The low compression (8.75:1) pistons keep dynamic stresses at a conservative level, provide for more stable operation and enhance engine tolerance to variations in types of fuel, such as landfill or digester bio-gas.  The conservative horsepower rating of Superior engines provides ample reserve for emergency situations.  Inter-cooling with optimal valve overlap results in cooler combustion chamber parts while assuring lower fuel consumption, greater efficiency, longer service life and trouble-free operation.
		Table C. Potential Emissions
Existing and New Superior Model 16GTLB
1.2 MW Digester Gas Electric Co-generators
(EU021 and 022 and 024 or 025:  Only 3 Engines running at any one time)
Central District Wastewater Treatment Plant

	Operations
	EU021
	EU022
	EU024 or
EU025
	Maximum Potential

	Hours of Operation
	8,760
	8,760
	8,760
	26,280

	Horsepower
	1,760

	Brake Specific Fuel Consumption (btu/bhp-hr)
	7,100

	Fuel Consumption (Mmbtu/hr)
	109465

	Annual Fuel consumption (Mmbtu)
	109,465
	109,465
	109,465
	328,395

	Digester Gas Heat Value (Mmbtu/MMscf)
	700

	Annual Digester Gas Consumption (MMscf)
	156.429
	156.429
	156.429
	469.287

	 
	Emission Factor
	Units
	Source, SCC
	Annual Emissions in Tons

	Carbon Monoxide (CO)
	10.8
	lbs/hr
	Requested
	47.30
	47.30
	47.30
	141.9

	Nitrogen Oxides (NOx)
	4.5
	lbs/hr
	Requested
	19.71
	19.71
	19.71
	59.1

	Sulfur Oxides (SO2)
	300.4
	lb/106 scf
	Derived
	23.50
	23.50
	23.50
	70.5

	PM10, Primary
	10.11
	lb/106 scf
	20300201
	0.79
	0.79
	0.79
	2.4

	PM2.5, Primary
	10.11
	lb/106 scf
	20300201
	0.79
	0.79
	0.79
	2.4

	Volatile Organic Compounds (VOC)
	1
	g/hp-hr
	Table 1, Subpart
JJJJ
	16.99
	16.99
	16.99
	51.0

	Notes:
CO Emission factor of 10.8 lb/hr (3.0 g/HP-Hr) is requested by permittee, Manufacturer
provided letter indicated CO emissions at 2.2 g/HP-Hr, CO emissions are also limited by
Table 1 to Subpart JJJJ of Part 60 to 5.0 g/bhp-hr or 610 ppmvd at 15% O2
NOx Emission factor of 4.5 lb/hr is requested by permittee to escape PSD review.  However,
the permittee requested a NOx Emission factor of 3.7 lb/hr for the same model engines in 
Permit Application 0250476-011-AC.  As these four generators are being considered and regulated
together as a group, one Emission Factor of 4.5 lb/hr will be used as the NOx Emission Factor for the group.
Manufacturer provided letter with NOx emissions at 0.7 g/HP-Hr, NOx emissions are also
limited by Table 1 to Subpart JJJJ of Part 60 to 2.0 g/bhp-hr; (2.0 g/bhp-hr x 1760 bhp =
3520 g/hr x 0.0022046 lb/g = 7.76 lb/hr) or 150 ppmvd at 15% O2
SO2 Emission factor is derived by mass balance
The maximum monthly average scrubber digester gas H2S concentration in last 5 years is
105.2 grains /100cf
105.2 grains H2S/100cf x 7000grain/lb x (64 SO2/34 H2S) x 1000000cf / MMscf = 300.4
Lbs/MMscf
PM Emissions factor is based on USEPA WebFIRE for a similar, but different, process,
natural gas.
VOC Emission factor, limited by Table 1 to Subpart JJJJ of Part 60 to 1.0 g/bhp-hr or 80
ppmvd at 15% O2(emissions of formaldehyde should not be included)
Emissions (ton/year) = (emissions factor [lbs or grams/unit(s)]) x (units) / 2000 lbs/ton
Emissions Analysis
This project consists of replacing existing engines with new engines, therefore a Baseline Actual-to-Projected Actual Applicability Test as required under Rule 62-212.400, Prevention of Significant Deterioration (PSD), was performed on all four generators together to determine if a significant emissions increase of a PSD pollutant would result.  The results are shown in Table D below.  For this applicability test, the period from January 2010 to December 2011, inclusive, was chosen to determine the baseline actual emissions as discussed previously.  This period conforms to the requirement of Chapter 62-210, F.A.C., Stationary Sources - General Requirements, that the period selected to determine Baseline Actual Emissions be “within the 5-year period immediately preceding the date a complete permit application is received by the Department.”



Table D. Netting Analysis
Replacement Co-generators (only 3 running at one time)
Central District Wastewater Treatment Plant

	
	Description
	Source
	CO
(tons)
	NOx
(tons)
	SO2
(tons)
	PM10
(tons)
	PM2.5
(tons)
	VOC
(tons)

	A
	Actual
	 
	68.55
	42.19
	46.39
	1.74
	1.74
	19.93

	Projected Emissions

	B
	Projected Actual
	 
	141.91
	59.13
	70.49
	2.37
	2.37
	50.98

	C
	Change
	B-A
	73.36
	16.94
	24.10
	0.63
	0.63
	31.05

	PSD Significance Levels1
	 
	Rule
	100
	40
	40
	15
	10
	40

	Applicability to PSD Review?
	No
	No
	No
	No
	No
	No

	Note:  All emissions values are in tons/year.
1 Florida Administrative Code 212.400-2



As provided in the application, the following table summarizes potential emissions and PSD applicability for the project.
Table E.  Summary of the Applicant’s PSD Applicability Analysis
	Pollutant
	Annual Emissions, Tons/Year
	Subject to
PSD?

	
	Baseline
Actual
	Projected
Actual
	Increase
	Significant
Emissions Rate
	

	CO
	68.55
	141.91
	73.36
	100
	No

	NOX
	42.19
	59.13
	16.94
	40
	No

	PM/PM10
	1.74
	2.37
	0.63
	15
	No

	PM2.5
	1.74
	2.37
	0.63
	10
	No

	SO2
	46.39
	70.49
	24.10
	40
	No

	VOC
	19.93
	50.98
	31.05
	40
	No


As shown in the above table, total project emissions will not exceed the PSD significant emissions rates; therefore, the project is not subject to PSD preconstruction review.
3. DEPARTMENT REVIEW
Since the project is to replace digester gas generators with newer, cleaner burning engines, it is expected that the overall emissions will be less given the same amount of runtime and digester gas burned.  The new generators will be required to have engines that meet Federal NSPS (40 CFR 60 Subpart JJJJ) requirements.  
The new engines will be required to pass initial compliance testing which will include a requirement to report emissions in g/hp-hr as well as ppm and to monitor fuel use during testing in order to provide good emissions rates for future reporting.  
4. PRELIMINARY DETERMINATION
The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the draft permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the conditions specified in the draft permit.  No air quality modeling analysis is required because the project does not result in a significant increase in emissions.  Scott Trainor is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Southeast District Office, 3301 Gun Club Road, MSC 7210-1, West Palm Beach, Florida  33406, phone (561) 681-6600, or by email Scott.Trainor@dep.state.fl.us.

Miami-Dade Water and Sewer Department	Project No. 0250476-013-AC
Central District Wastewater Treatment Plant	Minor Air Construction Permit
Page 6 of 8
image1.png




