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APPLICANT

Sugar Cane Growers Cooperative of Florida
1500 West Sugar House Road /P.O. Box 666
Belle Glade, Florida 33430-0666
Glades Sugar House
Facility ID No. 0990026
PROJECT

Project No. 0990026-027-AC
Air Construction Permit

Application for Modification of a Major Title V Facility
Upgrade of three (3) existing boilers.
(Boiler Nos. 3, 4 and 8)

COUNTY

Palm Beach, Florida
PERMITTING AUTHORITY

Florida Department of Environmental Protection

Engineering and Permitting Section
South District Office
2295 Victoria Avenue
Fort Myers, FL 33901
SouthDistrict@dep.state.fl.us
June 30, 2015
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 Rules 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 on a quarterly basis 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

Sugar Cane Growers Cooperative of Florida is a sugar mill, which is categorized under Standard Industrial Classification Code No. 2061.  The facility is be located in Palm Beach County at 1500 West Sugar House Road in Belle Glade, Florida.  The UTM coordinates of the existing facility are Zone 17, 534.9 km East, and 2,953.3 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to state and federal Ambient Air Quality Standards (AAQS).

Facility Regulatory Categories

· The facility is a major source of hazardous air pollutants (HAP).

· The facility has no 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 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.

Project Description

SCGCF is anticipating changes to Boiler Nos. 3, 4 and 8 will be needed to comply with the Boiler MACT CO limit. The CO limit for biomass-fired HSG boilers is 2,800 parts per million by volume, dry basis (ppmvd) corrected to 3 percent oxygen (2,800 ppmvd @ 3% O2). Recent engineering tests on these boilers indicate that the forthcoming CO limit may not be achievable without upgrades/repairs to the boilers. SCGCF is anticipating that the following modifications to the boilers will be needed to meet the Boiler MACT CO limits:

Boiler No. 3 – modify OFA system, including moving air nozzles, modifying air nozzles, and adding air nozzles. Replace all tubes in the air preheater. Make repairs to ductwork from boiler to wet scrubber to minimize air in-leakage. Inspect boiler system and make repairs as necessary.
Boiler No. 4 – modify OFA system, including moving air nozzles, modifying air nozzles, and adding air nozzles. Make repairs to ductwork from boiler to wet scrubber to minimize air in-leakage. Inspect boiler system and make repairs as necessary.
Boiler No. 8 – modify OFA system, including moving air nozzles, modifying air nozzles, and adding air nozzles. Replace all tubes in the air preheater. Make repairs to ductwork from boiler to wet scrubber to minimize air in-leakage. Inspect boiler system and make repairs as necessary.

OFA systems inject combustion air into the furnace at specific points and at controlled temperatures to provide a more complete combustion process. CO produced in the furnace is a byproduct of incomplete combustion (unburned carbon). If the combustion air and fuel do not completely mix, or there is not enough oxygen present during combustion, carbon in the fuel is not completely converted to carbon dioxide (CO2). A portion of the carbon will only oxidize to CO.

The improved OFA system installed on the SCGCF boilers will provide more uniform mixing of fuel and air. The more complete mixing of combustion air and fuel, as well as increased residence time of combustion gases in the furnace, will provide greater carbon burnout, thereby lowering CO emissions. OFA systems on biomass-fired boilers have exhibited significant improvements in boiler efficiencies and reduction in CO emissions.

The air preheater on each boiler preheats incoming combustion air using flue gases from the boiler. The pre-heated combustion air improves the combustion in the boiler, which in turn reduces CO emissions. The preheater is a tubular heat exchanger with hot flue gases flowing through tubes and combustion air passing over the outside of the tubes. Tubes in the air preheater can corrode or plug over time, with hot flue gas leaking into the combustion air. Significant leaks can reduce boiler efficiency and also reduce the air flow through the boiler (since the induced draft fan is limited), resulting in lower oxygen levels and poorer combustion. Replacing and maintaining the air preheater is therefore important in achieving and maintaining low CO levels in the boiler.

The maximum steam rate of each boiler will not change as a result of this project, nor will the fuel feed rates or maximum heat input rates change.

The compliance date for the Boiler MACT is January 31, 2016. In order to meet this deadline, the upgrades/repairs to the boilers will need to be performed in the upcoming 2015 off-season, approximately April through September. Upon startup of the boilers in October 2015, SCGCF would need to perform engineering testing to demonstrate the ability of the boilers to meet the MACT CO limit, and to perform any final adjustments to the boilers. Under the Boiler MACT rule, SCGCF has up to 180 days after the compliance date in which to demonstrate compliance. Therefore, MACT performance testing would need to take place no later than the end of the crop season in March or April 2016.
Processing Schedule

March 17, 2015 - Received the application for a major source air pollution construction permit.

2.  
PSD Applicability
General PSD Applicability

For areas currently in attainment with the state and federal AAQS or areas otherwise designated as unclassifiable, the Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program as defined in Rule 62-212.400, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements (“PSD applicability review”) and, if so, must conduct a PSD preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources.  In addition, proposed projects at existing minor sources are subject to a PSD applicability review to determine whether potential emissions from the proposed project itself will exceed the PSD major stationary source thresholds.  A facility is considered a major stationary source with respect to PSD if it emits or has the potential to emit:
· 250 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); volatile organic compounds (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 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 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

As provided in the application, the following table summarizes potential emissions and PSD applicability for the project.
Potential Emissions (Tons/Year) and PSD Applicability
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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.
Application Review
Discussion of Emissions

Projected Actual Emissions
“Projected actual emissions” for the SCGCF boilers were developed based on the past operation of the boilers. For Boiler Nos. 3, 4, and 8, the maximum total annual heat input occurring during the last 15 years for each boiler was selected.

For pollutants for which No. 6 fuel oil produced the worst-case emissions, 100 percent of the total facility fossil fuel heat input rate was used for No. 6 fuel oil. For pollutants for which natural gas produced the worst-case emissions (e.g. CO and VOC), 100 percent of the fossil fuel heat input rate was allocated to natural gas.

The emission factors used to calculate the projected actual emissions were the same as the baseline actual emission factors for all pollutants. The sulfur content used to determine the SO2 and PM emissions from fuel oil combustion was based on the highest annual average sulfur content over the last 15 years (2.4-percent sulfur by weight; see Table A-1).
The only exception was for CO, where the emissions factor for each boiler was based on the proposed Boiler MACT limit (2,800 ppm @3% O2, effective on January 01, 2016), converted to lb/MMBtu heat input.
The Glades Sugar House has an emissions cap for sulfur dioxide (SO2) emissions that applies to all six boilers. The emissions cap is 14 tons per day (TPD) of SO2. Any fuel oil burned in Boiler No. 8 on a daily basis must be replaced within 72 hours (excluding weekends) by the addition to the common fuel oil system of an equal or greater amount of No. 6 fuel oil with a maximum sulfur content of 1 percent.
State Requirements
Emissions units at this facility are subject to the applicable portions of the regulations specified in the following Chapters of the Florida Administrative Code:  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 Best Available Control Technology, (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).  In particular, emissions units are subject to applicable portions of the following source-specific rules.

· Boilers 3, 4 and 8 (EU003, EU004 and EU006) are subject to Rule 62-296.410, F.A.C. for carbonaceous fuel burning equipment.

· For all emissions units requiring tests, Rule 62-297.310, F.A.C. establishes the general requirements.

· Boilers 3, 4 and 8 (EU003, EU004 and EU006) are subject to the applicable provisions in Rule 62-213.440, F.A.C. for Compliance Assurance Monitoring:  
Federal NSPS Provisions
NSPS Subpart Db
Boiler Nos. 3, 4 and 8 at the mill are not currently subject to New Source Performance Standards (NSPS) Subpart Db (40 CFR 60, Subpart Db) for industrial, commercial, and institutional steam generating units. Subpart Db regulates emissions of SO2, and NOx, and PM. Subpart Db is applicable to certain industrial boilers with a heat input capacity of 100 MMBtu/hr or greater, which were constructed, modified, or reconstructed after June 19, 1984. Subpart Db does not regulate the burning of bagasse fuel, but does regulate (if applicable) the burning of fuel oil and natural gas.

Boiler Nos. 3, 4 and 8 at SCGCF will not become subject to 40 CFR 60, Subpart Db, as a result of the proposed project. An existing source can become subject to the NSPS if it is “modified” or “reconstructed.” Modification under NSPS is any physical change or change in the method of operation that causes an increase in any pollutant regulated under the NSPS, on a lb/hr basis. The upgrade of the overfire air systems, repair/replacement of the air preheaters, and other repairs to the SCGCF facility’s boilers includes physical changes to each boiler as well as routine maintenance, repair or replacement.
A comparison of the maximum hourly emissions of NSPS-regulated pollutants from the SCGCF boilers, before and after the proposed modifications, is presented in the application Table 3-2. The modifications will not increase the steam generating capacity or the maximum heat input rates for the boilers. In order to determine hourly mass emission rates of NSPS pollutants for all boilers prior to the proposed change, the permitted heat input and for  the worst-case fuel type (bagasse, natural gas or  No. 6 fuel oil), or combination of fuel types, was used. Emission factors for PM and NOx from bagasse firing were based on highest annual stack test data since 2001 (see Table A-4 of the application). In order to determine hourly mass emission rates of NSPS pollutants for the boilers after the proposed change, the permitted heat input for the worst-case fuel type (bagasse, No. 6 fuel oil or natural gas), or combination of fuel types, was used. PM emissions will not increase as a result of the OFA or air preheater improvements, as more efficient combustion will only act to decrease PM emissions. NOx emissions may not increase as much of the NOx produced in bagasse boilers is from fuel bound nitrogen (fuel NOx), and very little if any thermal NOx is produced. Therefore, the same emission factors as used for the pre-change emissions for PM and NOx were used. As shown in Table 3-2 of the application, the proposed project will not result in increases in hourly emissions of SO2, NOx, and PM.
Reconstruction under NSPS is any modification where the cost is greater than 50 percent of the cost of constructing a new emissions unit. A new boiler of similar size and design to the existing boilers would be in excess of $15 million. The proposed modifications to the facility’s boilers will cost much less than $1 million per boiler. Therefore, the cost of the proposed modifications for each boiler will be less than 50 percent of the cost of replacing each boiler at the facility, and the project will not constitute “reconstruction” for Boiler Nos. 3, 4 and 8.
Based on the above analysis of emissions to the atmosphere and costs of the proposed project, the facility’s boilers will not be subject to the NSPS Subpart Db due to the proposed project.

Federal NESHAP Provisions
NESHAPs Subpart DDDDD
EPA is currently in the process of finalizing revised National Emissions Standards for Hazardous Air Pollutants (NESHAPs) for the category of industrial, commercial, and institutional boilers and process heaters (Industrial Boiler MACT).  EPA finalized Subpart DDDDD on January 31, 2013.  The EPA issued a Boiler MACT reconsideration proposal on January 21, 2015.
The SCGCF boilers will be regulated as industrial boilers, which are defined in the Industrial Boiler MACT standards as “a boiler used in manufacturing, processing, mining, and refining or any other industry to provide steam, hot water, and/or electricity.” A source (e.g., a mill) is a “major source” if its potential emissions of any individual HAP is equal to or greater than 10 tons per year (TPY). A source is also a major source if its potential emission of all HAPs combined is equal to or greater than 25 TPY.
The SCGCF sugar mill is an existing major source of HAPs because the potential emissions of an individual HAP from the six SCGCF boilers combined is greater than 10 TPY, and the potential emissions of all HAPs combined is greater than 25 TPY.

Thus, the SCGCF boilers will be regulated as a major source under the Industrial Boiler MACT regulations. The Industrial Boiler MACT standards set emission limits for various subcategories of boilers, such as stoker, suspension burner, fluidized bed, hybrid suspension grate, etc.

The deadline for compliance with the Industrial Boiler MACT standards is 3 years after publication of the revised final rule in the Federal Register. Compliance is therefore required by January 31, 2016.

The Industrial Boiler MACT standards create separate categories for boilers, based on the type of boiler. There are separate categories and standards for boilers designed to burn solid fuel, liquid fuel, and gaseous fuel. The solid fuel category includes a subcategory for boilers that are designed to burn biomass/bio-based solid fuel. The biomass/bio-based solid fuel subcategory includes:

…any boiler or process heater that burns at least 10 percent biomass or bio-based solids on an annual heat input basis in combination with solid fossil fuels, liquid fuels, or gaseous fuels.

Biomass or bio-based solid fuel is defined in the Industrial Boiler MACT rule as follows:

…any biomass-based solid fuel that is not a solid waste. This includes, but is not limited to, wood residue; wood products (e.g., trees, tree stumps, tree limbs, bark, lumber, sawdust, sander dust, chips, scraps, slabs, millings, and shavings); animal manure, including litter and other bedding materials; vegetative agricultural and silvicultural materials, such as logging residues (slash), nut and grain hulls and chaff (e.g., almond, walnut, peanut, rice, and wheat), bagasse, orchard prunings, corn stalks, coffee bean hulls and grounds. This definition of biomass is not intended to suggest that these materials are or are not solid waste.
Since the SCGCF boilers burn 95-percent or more biomass on an annual heat input basis, the SCGCF boilers fall under the biomass/bio-based solid fuel subcategory. The subcategory of biomass boilers is divided further under in the Industrial Boiler MACT rules. A separate subcategory has been created for hybrid suspension grate boilers, which are defined in the final rule as follows:

…a boiler designed with air distributors to spread the fuel material over the entire width and depth of the boiler combustion zone. The biomass fuel combusted in these units exceeds a moisture content of 40 percent on an as-fired basis annual heat input basis. The drying and much of the combustion of the fuel takes place in suspension, and the combustion is completed on the grate or floor of the boiler. Fluidized bed, dutch oven, and pile burner designs are not part of the hybrid suspension grate boiler design category.
This definition was created by EPA specifically to address bagasse-fired boilers. SCGCF’s six boilers fall under the definition above for hybrid suspension grate boilers. 
The Boiler MACT limits applicable to SCGCF’s boilers are as follows:
	Pollutant
	Boiler Subcategory
	Boiler MACT Limit

	Hydrogen chloride
	All Solid Fuel
	0.022 lb/MMBtu heat input

	Mercury
	All Solid Fuel
	5.7E-06 lb/MMBtu heat input

	Particulate matter (filterable)
	Biomass-Fired Hybrid Suspension Grate
	0.44 lb/MMBtu heat input

	Carbon monoxide
	Biomass-Fired Hybrid Suspension Grate
	2,800 ppmvd @ 3% O2, 3-run average

	Dioxins/furans (toxic equivalency basis)
	All Solid Fuel
	Work Practice Standard:  annual boiler tuneup; one-time energy assessment


NOTE:  (EPA Proposed changes)
EPA issued proposed corrections and reconsideration of certain issues in the Federal Register on January 21, 2015. Among the proposed changes is to increase the CO limit for HSG boilers from 2,800 ppmvd to 3,500 ppmvd @ 3% O2.
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.  Carter B. Endsley, 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 South District Office at 2295 Victoria Avenue, Suite 364, Fort Myers, Florida  33902.  
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