
TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

[image: ]

TECHNICAL EVALUATION
&
PRELIMINARY DETERMINATION



APPLICANT
South Florida Water Management District
3301 Gun Club Road, Department 5822
West Palm Beach, Florida,  33406

Pump Station S-5A
Facility ID No. 0990349



PROJECT
[bookmark: _Hlk487789673]Project No. 0990349-011-AC
Application for Minor Source Air Construction Permit
Reconstruction of Six Pump Engines
New Source Review Reform Project


COUNTY
Palm Beach County, Florida



PERMITTING AUTHORITY
Florida Department of Environmental Protection
Division of Air Resource Management
Office of Permitting and Compliance
2600 Blair Stone Road, MS#5505
Tallahassee, Florida  32399-2400



August 4, 2017



1. GENERAL PROJECT INFORMATION
1.1. Air Pollution Regulations
Projects at stationary sources with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Chapters 62-4, 62-210 and 62-212, F.A.C.
In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial categories.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations in Rule 62-204.800, F.A.C.
1.2. Glossary of Common Terms
Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.
1.3. Facility Description and Location
Pump Station S-5A is an existing pump station operated by the South Florida Water Management District (SFWMD), which is categorized under Standard Industrial Classification Code No. 9511 (Air and Water Resource and Solid Waste Management).  The existing Pump Station S-5A is in Palm Beach County at 20700 State Road 80 in Loxahatchee, Florida.  The UTM coordinates of the existing facility are Zone 17, 562.86 kilometers (km) East, and 2951.577 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).  The location of Palm Beach County is shown in Figure 1 while the location of the pump station is shown in Figure 2.  A satellite view of the pump station is shown in Figure 3.
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[bookmark: _Ref487793075][bookmark: _Ref487793081]Figure 1.  Location of Palm Beach County.	Figure 2.  Location of Pump Station S-5A.
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[bookmark: _Ref488044178]Figure 3.  Satellite View of Pump Station S-5A.
The primary purpose of the Pump Station S-5A, constructed by the U.S. Army Corps of Engineers in 1954-1955, is to provide flood protection and control water levels between a 230-square-mile, principally agricultural tributary drainage area northwest of the pump station, located between Lake Okeechobee to the north and Water Conservation Area No. 1 to the south.  The Pump Station has two additional functions, which the SFWMD may employ when such functions will not interfere with the Station’s primary purpose.  The SFWMD sometimes uses the pumps to remove excess flows from the L-8 and C-51 basins and to remove excess water from Lake Okeechobee when it is above its regulation level.
The Pump Station S-5A consists of a reinforced concrete structure with a concrete superstructure.  The main engines used to run the pumps are housed within this structure.  In addition to the six main pump engines, the Pump Station includes two existing 535 horsepower (Hp) Cummins® emergency generators, and the SFWMD plans to install two new 762 Hp Caterpillar® emergency generators.  The Florida Department of Health, Palm Beach County, issued an air construction permit January 26, 2017 authorizing installation of these new emergency generators, which the SFWMD has ordered but not yet installed.
1.4. Facility Regulatory Categories
· The facility is not a major source of hazardous air pollutants (HAP).
· The facility does not operate units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· 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.
· The facility operates units that are subject to the New Source Performance Standards (NSPS) at 40 Code of Federal Regulations, Part 60 (40 CFR 60), and the National Emissions Standards for Hazardous Air Pollutants (NESHAP) at 40 CFR 63.
1.5. Project Description
Pump Station S-5A consist of the emissions units (EU) given in Table 1 
[bookmark: _Ref488044272]TABLE 1 - EXISTING EU AT PUMP STATION S-5A.
	EU ID No.
	Brief Description

	002
	Four 25,000-gallon aboveground storage tanks (AST’s). 

	003
	[bookmark: _Hlk488650948]Sixteen aboveground storage tanks less than 40 cubic meters in capacity

	[bookmark: _Hlk488403033]004
	Pump Engine No. 1:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	005
	Pump Engine No. 2:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	006
	Pump Engine No. 3:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	007
	Pump Engine No.4:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	008
	Pump Engine No.5:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	009
	Pump Engine No.6:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	010
	Two 535 Hp Cummins Onan Emergency Generators, Model NTA-855-G3  

	011
	Two Emergency Generators each with a 762 Hp Caterpillar Engines

	012
	Regulated Gasoline Dispensing facility/One gas pump dispenser


Table 2 lists the emission units that will be modified or added by this project.
[bookmark: _Ref489533265]TABLE 2 – LIST OF MODIFIED OR ADDED EU.
	EU No.
	Emission Unit Description

	Units that will be modified

	004
	Pump Engine No. 1:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	005
	Pump Engine No. 2:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	006
	Pump Engine No. 3:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	007
	Pump Engine No.4:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	008
	Pump Engine No.5:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	009
	Pump Engine No.6:  1600 Hp, 10-cylinder 2 cycle opposed piston Fairbanks Morse Model 38D-1/8 engine

	003
	Two 8,000-gallon fuel oil tanks and other miscellaneous tanks will be added to EU 003 to support the 4 temporary emergency pump engines.

	Units that will be added

	013
	Four Emergency 800 Hp Caterpillar® Pump Engines


1.5.1. [bookmark: _Ref487804458]Engine Reconstruction
The SFWMD plans to reconstruct Pump Engines 1 to 6 (EU 004 to 009).  These pump engines were manufactured in approximately 1954.  The pump engines are identical 1,600 Hp, 10-cylinder opposed piston Fairbanks Morse Engine® (FME) Model 38D8-1/8 2-stroke compression ignition (CI) internal combustion engines (ICE) with a per-cylinder displacement of 17 liters.  During pumping operations, the engines operate at a constant speed, generally 720 revolutions per minute (RPM).  Once the constant speed is set, any change to the load on the engine will result in a change in the fuel rack position, not the operating speed of the engine.
The SFWMD has maintained the six main pump engines since their installation but has not undertaken a reconstruction of any of the engines since that time.  The reconstruction project will not extend the useful life of the engines in any meaningful way but will ensure the engines remain dependable and efficient throughout their remaining useful life.
During the reconstruction, the manufacturer is adding a new electronic control system, which will be an improvement over the current manual control system, and making changes to allow the SFWMD to optimize its use of natural gas as an alternative fuel source.  The natural gas will be directly injected into the cylinder combustion chamber.  During the piston’s compression stoke, the cylinder is re-charged with air, the natural gas is electronically injected directly into the combustion chamber, the mechanically actuated diesel injector also injects ultra-low sulfur distillate fuel oil (ULSDFO) into the combustion chamber and then the air-natural gas-diesel fuel mixture is ignited. Note, after reconstruction, the pump engines will still be able to operate on 100 percent ULSDFO.
During the reconstruction project, the SFWMD will remove one pump engine at a time from the Pump Station and ship it to Fairbanks Morse Engines® (FEM) Houston, Texas facility or a similar facility where it will be reconstructed.  After an engine’s is reconstructed, FME or another company will conduct the initial performance test prior to installation or within 60 days of the first operation following completion of the reconstruction and installation of the pump engine onsite.  This process will continue until all six pump engines are reconstructed.  The SFWMD expects that the entire process will take approximately five to six years to complete.
1.5.2. [bookmark: _Ref487807155]Temporary Emergency Engines
Also as part of the project, the SFWMD seeks approval for the temporary (for engine reconstruction project duration only) addition and use of the four new 800 Hp pump engines (EU 013) to be used during emergency conditions only.  Because there are times during an emergency when all six pump engines are needed to prevent flooding, the SFWMD is proposing to the install four new emergency pump engines to be available for use over the next six years when a main engine is being reconstructed offsite or is unavailable.  The existing main pump engines are rated at 1,600 Hp each, and each engine powers a pump rated at 800 cubic feet per second (cfs).  To replace the pumping capacity when an engine is being reconstructed, the SFWMD proposes to install four new 800 Hp engines and four new 200 cfs pumps.  The SFWMD is proposing to install these new engines and pumps for use only in emergency situations to prevent flooding in the area.
The four identical 800 Hp Caterpillar® Model C-27 diesel engines, each powering a 200 cfs pump, will be installed approximately 500 yards west of Pump Station S-5A to replace the capacity (800 cfs) lost by the removal of a main engine during its reconstruction.  The pump engines will operate as a single emissions unit (EU 013).  The emergency engines will be used only during emergency situations during the duration of the main engine reconstruction project.  Once the reconstruction project is completed, the emergency pump engines shall no longer be used at the site and shall be disconnected from a fuel oil supply.  The engines will normal operated for maintenance testing and on an emergency basis, only when flood conditions require capacity of the sixth engine. The engines will meet Tier 2 emission limits and have a displacement is 2.26 liters per cylinder.
1.5.3. [bookmark: _Hlk487810243]Existing Emergency Generators
[bookmark: _Hlk488043553]According to the SFWMD, 40 CFR 63.6585(f)(3) exempts institutional emergency reciprocating internal combustion engines (RICE)[footnoteRef:1].  EPA’s “Guidance Regarding Definition of Residential, Commercial, and Institutional Emergency Stationary RICE in the NESHAP for Stationary RICE” (guidance) provides that pump stations like the SFWMD Pump Station S-5A that fall under North American Industrial Classification System (NAICS) code (924110) are considered “institutional” for purposes of Subpart ZZZZ.  The two existing 535 Hp emergency generators (EU 010) that were manufactured in June 1993, therefore, meet the definition of emergency institutional RICE and the criteria that exempts the generators from the 40 CFR 63 Subpart ZZZZ - National Emission Standard for Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines. [1:  The exemption applies to emergency institutional RICE that do not operate or are not contractually obligated to be available for more than 15 hours per calendar year for the purposes specified in §63.6640(f)(2)(ii) and (iii) and that do not operate for the purpose specified in §63.6640(f)(4)(ii).] 

1.6. Processing Schedule
6/9/2017	Department received the application for an air pollution construction permit (application complete).
8/4/2017	Department issued draft permit package.
2. PSD APPLICABILITY
2.1. 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); 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 micro grams per cubic meter (μg/m3), 24-hour average.
If the potential emission equals or exceeds the defined significant emissions rate of a PSD pollutant, the project is considered “significant” for the pollutant and the applicant must employ the Best Available Control Technology (BACT) to minimize the emissions and evaluate the air quality impacts.  Although a facility or project may be major with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.
2.2. PSD Applicability for Project
The SFWMD Pump Station S-5A is currently not a major source with regards to PSD.  The Department believes that during and after the engine reconstruction project, emissions of pollutants will actual decrease due the superior emission characteristics of the reconstructed engines.  In addition, while the project is ongoing the four newer emergency pump engines should provide superior performance characteristics than the pump engines being reconstructed.  During and after completion of the project, the SFWMD will be subject to an overall heat input limit of 161,401 MMBtu applicable to all engines on-site to ensure that the pump station stays below the PSD applicability threshold of 250 tons per year (TPY).  The heat input limit will ensure that emission of NOX are no greater that 225 TPY.  Consequently, the Department does not believe any increase in pollutant emissions will result from the project and as a result PSD does not apply.
3. DEPARTMENT REVIEW
3.1. Pump Engine Reconstruction
Currently, NSPS 40 CFR 60, Subpart IIII - Standards of Performance for Stationary Compression Ignition Internal Combustion Engines does not apply to the main pump engines.  The SFWMD’s believes the cost to reconstruct each pump engine will exceed 50 percent of the cost for an entirely new engine and therefore after reconstruction, the pump engine meets the definition of “reconstruction” under 40 CFR 60.15.  This reconstruction status makes the reconstructed engine subject to the applicable requirements under 40 CFR 60 Subpart IIII.  Under the NSPS rules, the “date of manufacture” and “model year” of a reconstructed engine remain the same if the reconstruction costs remain below 75 percent of the cost of an entirely new engine.  The SFWMD estimates the fixed capital cost for the planned reconstruction project to be well below 75% of the cost for entirely new engines.  The engines’ date of manufacture and model year should therefore remain 1954.  However, a condition will be in the permit stipulating what the ramifications with regards to rule applicability will be, if the reconstruction cost of an engine exceeds 75%.
Per 40 CFR 60.4204(a), pre-2007 model year non-emergency compression ignition (CI) engines with a displacement between 10 and 30 liters per cylinder must comply with 40 CFR 94.8(a)(1) “Tier 1” standards.  NOX is the only pollutant regulated under the 40 CFR 94.8(a)(1) Tier 1 standards.  
The Department will authorize the SFWMD to reconstruct Pump Engines 1 to 6 (EU 004 to 009).  The expiration date of the permit will be sufficient to allow the phased reconstruction of the engines as described in subsection 1.5.1.  After it is reconstructed, each engine will be subject to the NOX emissions limit in grams per kilowatt-hour (g/kW-hr) based on the equation 45.0 × N−0.20 when maximum test speed is at least 130 but less than 2000 rpm and N is the maximum test speed of the engine in revolutions per minute.  In the case of these engines N = 720 and thus:

The six pump engines are existing non-emergency RICE and currently comply with the applicable provisions under NEHAP Subpart ZZZZ.  Section 63.6590(c) of Subpart ZZZZ provides that engines at an area source for HAPs, such as Pump Station S-5A, which are “reconstructed” “must meet the requirements of Subpart ZZZZ by meeting the requirements of 40 CFR part 60 Subpart IIII, for compression ignition engines.  No further requirements apply for such engines under Subpart ZZZZ.  Consequently, following reconstruction, the pump engines will be subject only to the requirements of 40 CFR 60 Subpart IIII.  Each engine will be subject to 40 CFR 63 Subpart ZZZZ until it is reconstructed, at which point it will become subject to 40 CFR 60 Subpart IIII and the engine will no longer subject to Subpart ZZZZ. 
3.2. Emergency Pump Engines
To meet the definition of an “emergency” stationary internal combustion engine (ICE), 40 CFR 60.4219 requires that the source must meet two criteria: (1) it is operated during an emergency; and (2) non-emergency operation is limited to maintenance/readiness testing.  As described in subsection 1.5.2, the five main pump engines (minus one out for reconstruction) will remain functional for the duration of the reconstruction project.  These engines will continue to be used for non-emergency purposes such as water supply, environmental enhancement and water level management during non-emergency events, the four new emergency pump engines (EU 013) will be operated only in an emergency.  An emergency would be defined as an event during the main engine reconstruction project when the existing engine-pumping units remaining in service are functioning but not capable of maintaining water levels in the Pump Station S-5A intake canal below flood stage. In that event, the four-emergency engine-pumping units would be operated to replace the 800 cfs capacity lost due to the ongoing reconstruction of the sixth main engine-pump unit.  40 CFR 60.4202(b)(2) requires that 2007 model year and later emergency stationary ICE between 50 and 3,000 HP with cylinder displacement less than 10 liters per cylinder meet the Tier 2 emission standards at 40 CFR 89.112.  The per-cylinder displacement for the 800 Hp engines is 2.6 liters.  The applicable Tier 2, Table 1 standards are as follows:
· NOX + NMHC: 6.4 g/kw-hr;
· CO: 3.5 g/kw-hr; and
· PM: 0.20 g/kw-hr
The permit will authorize the installation of four 800 Hp RICE emergency engines at Pump Station S-5A and will require that the engines meet all the applicable requirement of NSPS Subpart IIII (including the emission limits given above).  The permit will also stipulate that upon completion of the last main pump engine reconstruction, installation and shakedown, that the emergency pump engines shall no longer be used at the site and shall be disconnected from a fuel oil supply.  In addition, the permit will authorize the installation of two 8,000-gallon fuel oil tanks and other miscellaneous tanks to EU 003 to support the 4 temporary emergency pump engines.
For 40 CFR 63 Subpart ZZZZ, the four new emergency engines are considered new RICE located at an area source for HAP.  According to 40 CFR 63.6590(c), new RICE located at an area source for HAP meet the RICE NESHAP requirements by complying with 40 CFR 60 Subpart IIII requirements.
3.3. [bookmark: _GoBack]Existing 535 Hp Emergency Generators
The permit will contain a condition related to the two exiting 535 Hp emergency generators (EU 010) stating that the engines meet the definition of emergency institutional RICE and the criteria that exempts the generators from the 40 CFR 63 Subpart ZZZZ.  To meet this exemption the RICE must be located at an area source of HAP emissions and do not operate for more than 100 hours per year during non-emergency situations.
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.  David Read, P.E. is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400 at 850/717-9075 or by email David.Read@dep.state.fl.us.
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