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1.  APPLICATION INFORMATION

Reviewing and Process Schedule

· Date of Receipt of Application: 10/26/2004
· Requests for additional information (RAI) dated 11/24/2004 and 12/14/2004.

· Response received 12/23/2004

· RAI dated 01/21/2005

· Response received 02/28/2005

· Letter received 03/15/2005 (reset the permitting clock) via facsimile.
· Additional information received 03/28/2005.
· Additional information received 05/03/2005, via e-mail (Ken Kosky (GAI)).
· Additional information received 05/13/2005, via e-mail (David Larocca (GAI)).

· Additional information received 05/26/2005, via e-mail (David Larocca (GAI)).

· Request for additional information and clarification sent by e-mail on 06/01/2005 (Bruce Mitchell).

· Additional information received 06/06/2005: application deemed complete.
Facility Location
Gerdau Ameristeel’s Jacksonville Steel Mill is located at 16770 Rebar Road, Duval County, Florida.  The UTM coordinates of this facility are:  Zone 17;  405.7 km East;  3350.2 km North.  The Latitude is 30o 16’ 52” North and Longitude is 81o 58’ 50’’.
General Facility and Process Description
Gerdau Ameristeel operates the existing Jacksonville Steel Mill near Baldwin in Duval County, Florida.  The facility is a scrap iron and steel recycling (secondary metal production) plant that has been operating since 1975.  The existing plant receives scrap steel by truck and rail and processes it into steel rebar, wire and rod.  Main components of the plant include:  an existing Fuchs electric arc furnace (EAF); a ladle metallurgy furnace (LMF); a scrap handling building adjacent to the existing EAF shop; a Rokop Continuous Caster; a Billet Reheat Furnace (BRF); a rolling mill; a rod mill; and slag handling and storage.  The facility has a current permitted steel production capacity of 720,000 tons per year (TPY) of tapped, liquid steel.  Actual liquid steel production has averaged 607,000 TPY for 2003 and 2004.  

The secondary steel production plant melts and refines scrap steel materials into usable steel.  Refining simply means to remove undesirable elements from the molten steel and add alloys to reach the final metal chemistry.  The production of steel is a series of batch processes including charging, melting, refining, slagging, tapping, further refining, and casting.
The process begins by adding a “charge” of iron and steel scrap to the top of the electric arc furnace (EAF).  Other materials, such as lime and carbon, may also be charged.  The EAF consists of a furnace shell, furnace roof and the transformer.  The EAF melts the charge by heating with electric arcs from carbon electrodes and secondarily with gas-fired sidewall burners inside the furnace.  Molten steel is then tapped (poured) from the EAF into the ladle metallurgical furnace (LMF).  A “heat cycle”, sometimes referred to as a “heat”, is the period of time beginning when scrap is charged to an empty EAF and ending when the EAF tap is completed.

The LMF is a second electric arc furnace that provides further refinement of the material to produce liquid steel.  It is equipped with a bulk flux and alloy batching system, alloy wire feeders, water-cooled roof, and electrodes to allow temperature adjustments.  Argon gas is also bubbled through the ladle to aid in the refining.  Lime is added to react with impurities to form “slag”, which floats on top of the liquid steel.  Periodically, the operator takes a sample of the steel for analysis.  Based on the sample results, the operator adds controlled amounts of lime and alloys.  As needed, alloys are added to the steel by using the bulk alloy system, dumping bagged alloys into the ladle, and by using the wire feeder to feed metallurgical wire containing alloys.  Alloys ensure that certain material properties are met.  The electrodes may be used to adjust or maintain steel temperature.  When the chemistry and temperature of the steel are within specifications, the LMF ladle is taken to the continuous caster.  Before tapping, the furnace is tilted to pour slag into the furnace pit.

Refined liquid steel is gravity fed from the LMF ladle into the refractory-lined tundish (reservoir) of the continuous caster, which may generate small amounts of particulate matter.  The continuous caster feeds numerous molds that form steel billets or bars.  Billets are stored and later melted in the billet reheat furnace, which fires natural gas as the exclusive fuel.  Various rolling and wire machines are used to process the refined molten steel from the billet recovery furnace into rebar, wire, and rod.

Hot slag is poured off of the top of the steel bath from the electrical arc furnaces into the slag pit located in the Melt Shop building.  Here it cools and solidifies.  Front-end loaders remove slag from the pit and transport it to the slag processing area where it is screened and sized for transport off site.
The following process flow diagram is from EPA’s draft AP-42 Section 12.5.1 for “minimills” and shows the general steel production process.  
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Figure 12.5.1-1. General flow diagram for a minimill




In addition, a process flow diagram for the Gerdau Ameristeel plant is provided in the Attachments to this Technical Evaluation.

Standard Industrial Classification Code (SIC)

The facility belongs to Major Group No. 33 (Primary Metal Industries), Group No. 339 (Miscellaneous Primary Metal Products), and Industry No. 3390 (Steel Mills).  The North American Industry Classification System (NAICS) Code is No. 331111 for Steel Manufacturing Facilities That Operate Electric Arc Furnaces.
Facility Category

Title III:  The existing facility is not a major source of hazardous air pollutants (HAP).

Title IV:  The existing facility operates no units subject to the acid rain provisions of the Clean Air Act.

Title V:  The existing facility is a Title V major source of air pollution in accordance with Chapter 213, F.A.C.

PSD:  The existing facility is a PSD-major facility in accordance with Rule 62-212.400, F.A.C.  This facility belongs to one of the 28 Major Facility Categories (Secondary Metal Production Plants) listed in Table 62-212.400-1, F.A.C. 
NSPS:  The existing facility operates an electric arc furnace operation subject to the New Source Performance Standards in Subpart AAa of 40 CFR 60, which are adopted and incorporated by reference in Rule 62-204.800(9)(e), F.A.C.  

Project Description
Project Summary

In brief, the applicant proposes the following modifications to increase the production capacity of the plant.

1. Revised Operational Restrictions:  The applicant requests an increase in the permitted steel production capacity from 720,000 to 1,192,800 tons per year of liquid steel by making several physical changes to the current process equipment.  In addition, the applicant requests an increase in the permitted hours of operation from 8,000 to 8,520 hours per year.

2. New Process Equipment:  To achieve the new production capacity, the applicant proposes to install a new electric arc furnace (EAF), a new ladle metallurgy furnace (LMF), a new continuous caster and support facilities to replace the existing continuous cater, and a new billet reheat furnace (BRF) to replace the existing BRF.
3. Air Pollution Controls:  The applicant proposes to replace the existing baghouse controls with a new system (No. 5) having a minimum flow rate of 750,000 acfm and a maximum flow rate of 1,000,000 acfm.  The new baghouse stack will be 115 feet tall with a diameter of 19 feet.  The project also includes a refined direct-shell evacuation control (DEC) system to maintain negative pressure on the electric arc furnaces (EAF/LMF).
4. Other Related Construction:  Two new separate buildings will be constructed with a common wall.  One building will house the new EAF and the second will house the new LMF, continuous caster and support activities.  The applicant identifies the maximum production capacity for the new equipment (EAF, LMF, continuous caster, and BRF) as:  176 tons/hour of scrap steel charged to the EAF (daily average); 160 tons/hour of tapped liquid steel produced (daily average); and 140 tons/hour of tapped liquid steel (monthly average).
Phase 1:  New EAF, Melt Shop, and Baghouse Control System No. 5

The proposed EAF is designed to tap 105 tons of liquid steel per batch.  The design “tap-to-tap” time (heat cycle) is a minimum of 40 minutes when processing a maximum of 176 tons/hour of scrap, which produces a maximum hourly production rate of 160 tons/hour of liquid steel.  The average heat cycle is approximately 45 minutes when producing a monthly average of 140 tons/hour of liquid steel.  Annual production will be limited to 1,192,800 tons per year of liquid steel and 8,520 hours per year.  The new EAF will be able to charge carbon and lime at approximately 64 and 72 lb/ton of steel, respectively.  The energy use will be approximately 280 to 350 kWh/ton of liquid steel.  The new EAF will employ low-NOx burners (LNBs) with a natural gas-firing rate of approximately 200 to 300 ft3 per ton of liquid steel (0.034 MMft3/hour).
The EAF will be housed in a new “Melt Shop” building that will consist of a building extension onto the east side of the existing Melt Shop.  The existing EAF will be permanently shut down upon successful commissioning and startup of the new EAF.  A new scrap building with a concrete floor will be constructed south of the new melt shop building.  Incoming scrap will be received directly into the new scrap building by both railcar and truck and undesirable material (such as lead batteries) will be removed.  Scrap will then be loaded into charge buckets with overhead cranes and transported by a specialized railcar to the melt shop.  The railcars will be routed into the south end of the new melt shop building where a crane will pick up the loaded charge bucket and charge the EAF.  The existing outside scrap yard will be maintained as a scrap inventory overflow area and the daily level of activities will be reduced.

The existing baghouse controls will be replaced with a new system (No. 5) having a minimum flow rate of 750,000 acfm and a maximum flow rate of 1,000,000 acfm (834,581 dscfm).  The new baghouse stack will be 115 feet tall with a diameter of 19 feet.  The project also includes a refined DEC system to maintain negative pressure on the electric arc furnaces (EAF/LMF).
Phase 2:  Replacement of the LMF, Continuous Caster, and Support Facilities
The EAF and LMF occur in series and function together as a single process unit to produce liquid steel from scrap steel.  The addition of a LMF reduces the heat cycle of the EAF by moving the final refining operation to the LMF, which is approximately 6 minutes, tap-to-tap.  While molten steel is being refined in the LMF, the EAF can be charged with new scrap material and melted, thus increasing the production rate of the facility.  Without the LMF, the refinement operations could be performed in the EAF, but production would be less.
The new LMF is designed to complement the new EAF for a maximum hourly production rate of 160 tons/hour of liquid steel and an average monthly production rate of 140 tons/hours of liquid steel.  Production will be limited to 1,192,800 tons/year of liquid steel and 8,520 hours per year.  A canopy collection hood system will be installed over the LMF/ladle stir station to capture fugitive particulate emissions for control by the new No. 5 baghouse control system, which will also control the EAF emissions. 
The existing billet continuous caster was installed in 1976.  It will be permanently shut down upon successful commissioning and startup of the new one.  The proposed new continuous caster will be a five-strand machine with a 26.24 foot radius and will include the installation of a ladle turret.  Distance between strand centers will be 3.92 feet.  The minimum and maximum cross sections that the caster will handle will be 127 and 160 millimeters, respectively.  The continuous caster will have a physical tundish capacity of 110 tons.  Casting ladles fill the tundish with molten steel tapped from the LMF.  The throughput of the continuous caster will vary between 110 and 160 tons/hour depending on the grade and size of the product.  Billet length will be extended from approximately 32 feet to a range of 45 - 50 feet.

The current tundish size for the casting ladles is approximately 8 tons with a steel residence time of approximately 5 - 6 minutes at current casting speeds.  Experience has shown that a better product quality is achieved with a residence time of 10 to 12 minutes.  The project will replace the 8 ton casting ladle with new 27 - 30 ton casting ladles to increase residence time and improve quality.
At the exit of the tundish, molten steel flows through the “nozzle” into the continuous caster.  Current operating practices require nozzle replacement in the continuous caster after approximately 13 to 14 heat cycles, which significantly delay the operation.  The proposed project includes a quick nozzle changing system to increase the casting cycles between nozzle replacements to 35 heat cycles.  The quick nozzle changing system will ease coordination between the continuous caster and the EAF/LMF operations and allow increased operational flexibility by being able to change nozzle size during operation.

The proposed project includes new mold housings designed for improved water flow through the (billet) molds allowing increased casting speed and improved surface quality.  A newly designed mechanical oscillation unit with an eccentric drive will be installed on each continuous caster strand.  An eccentric drive creates vibrations by rotating an off-center mass.  The oscillators will be relocated to the inside of the radius to allow for improved access to the spray chamber from the outside.  The oscillator speed control will be automated to allow the withdrawal speed to be varied.  A new secondary cooling spray system will be installed to improve access for maintenance and safety of personnel working within the spray chamber.

The continuous caster operations will be moved to a new building, which will be co-located with the new EAF building, but separated by a common wall.  The new building will house the new continuous caster, a new LMF, and support facilities.  A new continuous caster “runout” building and a new billet yard will be added.  Other changes include:  several new cranes; several new water systems (i.e., mold, spray, and machine cooling); and auxiliary and repair pieces of equipment including, but not limited to a mold test stand, a tundish tilt stand, tundish preheating and drying stations firing natural gas, and ladle pre-heaters firing natural gas.  The continuous caster building houses several small sources of particulate matter related to quenching and cooling.  These are generally controlled within the building using scavenger hoods, water sprays, etc.
Phase 3:  Replacement of the Billet Reheat Furnace (BRF)
The BRF reheats steel billets to form liquid steel that is processed by various rolling and wire machines to produce steel rebar, wire and rod.  The existing BRF uses low-NOx burners (LNBs) to fire natural gas at a maximum heat input rate of 222 MMBtu per hour.  Currently, the BRF is limited to:  120 billet tons of steel per hour based on a maximum daily average;  720,000 billet tons of steel per year; and 8,500 hours per year operation.

The applicant proposes to increase the production capacity by replacing the existing BRF and extending the furnace bed length by 20 feet.  The proposed BRF with the extended bed will be equipped with LNBs firing natural gas at a maximum heat input rate of 222 MMBtu per hour.  The new BRF will be relocated immediately south and east of the existing furnace and the stack will now be located east of the rolling mill building.  The proposed new BRF billet steel production rates will be the same as the new EAF/LMF production rates:  160 tons/hour (daily average); 140 tons/hour (monthly average); 1,192,800 tons/year; and 8,520 hours per year operation.
Slag Handling and Storage

Slag is generated from the operations of the EAF and LMF.  The EAF and LMF are tilted and slag is poured off of the top of the steel bath into the slag pit located in the Melt Shop building.  Particulate matter emissions from this operation are controlled by the canopy hood evacuation system and baghouse.  Slag is then transported by front end loader to the slag processing area, where it is screened and sized for transport off site.  Fugitive particulate matter emissions from slag handling and storage are controlled by wet suppression and good operating practices.  Although previous permits placed limitations on throughputs, there are no emissions standards or testing requirements.  Therefore, the slag operation will be removed as a regulated emissions unit and moved to the facility-wide condition for “unconfined emissions” with the corresponding requirements.

2.  RULE APPLICABILITY

Federal Requirements

The proposed new electric arc furnaces are subject to the New Source Performance Standards in Subpart AAa of 40 CFR 60, which are adopted and incorporated by reference in Rule 62-204.800(9)(e), F.A.C.
Based on PSD application received for this project, the facility is not major for emissions of hazardous air pollutants.  Therefore, NESHAP Subpart EEEEE (Iron and Steel Foundries) in 40 CFR 63 does not apply.
State Regulations

The proposed 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 Florida Administrative Code (F.A.C.):  Chapters 62-4 (Permitting Requirements), 62-204 (Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference), 62-210 (Required Permits, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms), 62-212 (Preconstruction Review, PSD Requirements, and BACT Determinations), 62-296 (Emission Limiting Standards), and 62-297 (Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures).  In addition, operation of the proposed equipment is subject to the requirements of Chapter 62-213, F.A.C. (Operation Permits for Major Sources of Air Pollution).
PSD Applicability Review

This facility is located in Duval County, which is classified as:  in attainment with the ambient air quality standards for the pollutants carbon monoxide (CO) and nitrogen dioxide (NO2); unclassifiable for the pollutant particulate matter with an aerodynamic diameter of ten microns or less (PM10) and sulfur dioxide (SO2); and a maintenance area for the pollutant ozone, which is regulated by the control of volatile organic compounds (VOC).  The partial area of Duval County described as, “… the downtown Jacksonville area in Duval County located within the following boundary lines: south and then west along the St. Johns River from its confluence with Long Branch Creek, to Main Street; north along Main Street to Eighth Street; east along Eighth Street to Evergreen Avenue; north along Evergreen Avenue to Long Branch Creek; and east along Long Branch Creek to the St. Johns River”, it is classified as a maintenance area for the particulate matter (PM); however, the project is not located within this area.

The existing facility belongs to one of the 28 Major Facility Categories (Secondary Metal Production Plants) listed in Table 62-212.400-1, F.A.C.  Potential emissions of at least one pollutant are greater than 100 tons per year.  Therefore, the existing facility is a major facility in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.  New projects at PSD-major facilities must be reviewed for PSD applicability.  The following table compares the past actual emissions from the existing facility to the future potential emissions from the facility after completion of the project.
Table 2A.  Comparison of Past Actual to Future Potential Emissions

	Pollutant
	Past Actual
Emissions 

(TPY) 3
	Future Potential
Emissions

(TPY) 4
	Net Emissions
Increase

(TPY)
	PSD Significant

Emission Rates
(TPY)
	Subject

To

PSD?

	PM 1
	37.7
	89.5
	51.8
	25
	Yes

	PM10 1
	30.8
	74.6
	43.8
	15
	Yes

	SO2
	43.2
	119.9
	76.7
	40
	Yes

	NOx
	111.1
	272.3
	161.2
	40
	Yes

	CO
	325.6
	1226
	900.4
	100
	Yes

	VOC
	37.8
	82.2
	44.4
	40
	Yes

	Pb 2
	0.592
(1,184 lb)
	1.163

(2,326 lb)
	0.571

(1,142 lb)
	0.6
(1200 lb)
	No


Notes:

1. PM and PM10 includes fugitive emissions from the slag handling and storage operations.  PM10 emissions assumed to be PM emissions because the NSPS regulates only PM.
2. Lead emissions are based on test results from calendar years 1997 thru 2004, with a mean of 0.00195 lb/ton of steel produced.

3. Based on calendar years 2002 and 2003 and either test results or AP-42 emissions factors (VOCs only).

4. Based on:

a. New capacities for Melt Shop operations (EAF) and Continuous Caster operations (continuous caster, LMF and support facilities): 8,520 hrs/yr operation and 1,192,800 tons of liquid steel per year.

b. New capacities for BRF: 8,520 hours hrs/yr operation and 1,192,800 tons of liquid steel per year.

c. New flow rates for No. 5 Baghouse Control System: 1,000,000 acfm (834,581 dscfm).
Lead emissions will be limited to 0.00195 lb/ton of steel produced, which is equivalent to 0.312 lb/hr and 2326 lbs/yr (1.163 TPY).  The limit requested allowed the modification to avoid PSD requirements, including BACT.  Based on the 2004 particulate stack test conducted on the existing EAF and Melt Shop and their baghouse control systems, it is estimated that 99%+ of the lead emissions are filterable type emissions (0.8% was determined to be condensable lead); therefore, the new No. 5 baghouse control system will remove most of the particulate lead emissions.

Based on the above analysis, the proposed project is subject to the applicable PSD preconstruction review requirements of Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration of Air Quality with regard to the following pollutants:  CO, NOx, PM/PM10, SO2, and VOC emissions. 

BACT Determination Procedure
A determination of the Best Available Control Technology (BACT) is required for each PSD-significant pollutant.  In accordance with Rule 62-212.400, F.A.C., a BACT determination is based on the maximum degree of reduction of each pollutant emitted which the Department of Environmental Protection (Department), on a case-by-case basis, taking into account energy, environmental and economic impacts, and other costs, determines is achievable through application of production processes and available methods, systems, and techniques.  In addition, the regulations state that, in making the BACT determination, the Department shall give consideration to: 

· Any Environmental Protection Agency determination of BACT pursuant to Section 169, and any emission limitation contained in 40 CFR Part 60 ‑ Standards of Performance for New Stationary Sources or 40 CFR Parts 61 and 63 ‑ National Emission Standards for Hazardous Air Pollutants.

· All scientific, engineering, and technical material and other information available to the Department.

· The emission limiting standards or BACT determination of any other state (usually found in the EPA’s RACT/BACT/LAER Clearinghouse (RBLC).

· The social and economic impact of the application of such technology.

The EPA currently stresses that BACT should be determined using the “top-down” approach.  The first step in this approach is to determine, for the emission unit in question, the most stringent control available for a similar or identical emission unit or emission unit category.  If it is shown that this level of control is technically or economically infeasible for the emission unit in question, then the next most stringent level of control is determined and similarly evaluated.  This process continues until the BACT level under consideration cannot be eliminated by any substantial or unique technical, environmental, or economic objections.

Air Quality Analysis
The proposed project is subject to PSD preconstruction review for CO, NOx, PM/PM10, SO2, and VOC emissions.  This requires the following air quality analyses:  a significant impact analysis for PM10, SO2, NOX and CO; a PSD increment analysis for SO2 and NO2; an Ambient Air Quality Standards (AAQS) analysis for SO2 and NO2; and an analysis of impacts on soils, vegetation, and visibility and of growth-related air quality modeling impacts.

3.  BACT Determinations for the Melt Shop (EAF/LMF) Operations
Pollutant emissions will result from the combustion of fuels to melt and refine scrap steel.  The following table summarizes the past actual emission and the future potential emissions form the melt shop operations.

Table 3A.  Summary of Melt Shop Emissions

	Pollutant
	Past Actual

Emissions (TPY) 3
	Future Potential

Emissions (TPY) 4
	Net Emissions

Increase (TPY)

	PM/PM10 1
	19.1
	54.9
	35.8

	SO2
	43.0
	119.3
	76.3

	NOx
	46.1
	196.8
	150.7

	CO
	325.53
	1192.8
	867.2

	VOC
	35.8
	77.5
	41.7

	Pb 2
	0.592

(1184 lbs)
	1.163

(2326 lbs)
	0.571

(1,142 lbs)


Notes:

1. PM10 emissions assumed to be PM emissions because the NSPS regulates only PM.

2. Lead emissions are based on test results from calendar years 1997 thru 2004, with a mean of 0.00195 lb/ton of steel produced.

3. Based on revised PSD Application Table “Gerdau Ameristeel Modeling Parameters with 1,000,000 ACFM Baghouse”, received 03/28/05.

4. Based on revised PSD Application Table “Gerdau Ameristeel Modeling Parameters with 1,000,000 ACFM Baghouse”, received 03/28/05; e-mail received on 05/03/05 establishing the “dscfm” flow rate of the proposed baghouse system as 834,581; and, 8,520 hrs/yr operation and 1,192,800 tons of liquid steel per year.

The remainder of this section discusses the air pollution control options available for each PSD-significant pollutant (CO, NOx, PM/PM10, SO2, and VOC), the applicant’s proposed BACT, and the Department’s draft BACT determination.  The applicant identified previous BACT determinations for EAF/LMF operations listed in EPA’s RACT/BACT/LAER Clearinghouse.  These are presented as attachments to this Technical Evaluation and Preliminary Determination.
BACT Review for PM/PM10 Emissions

Discussion of PM/PM10 Emissions

The quantity and type of emissions from an electric arc furnace depend upon furnace size, type and composition of scrap, quality of scrap, process melting rate, number of back-charges, refining procedure, tapping duration and temperature.  The majority of the emissions from EAFs/LMFs are particulates, including both ferrous and nonferrous oxides.  Furnace emissions are the highest during meltdown and refining operations; however, emissions during charging and tapping can also be significant, particularly if ladle additions are made during the tap and dirty scrap is charged.  The charging and tapping emissions represent approximately 5% each of the total emissions during a heat cycle.  Increases in electrical power to the furnace and the use of oxygen lancing will cause emissions to increase during meltdown and refining.

EAF/LMF emissions are classified as process or fugitive.  Emissions generated at the furnaces during periods when the furnace roof is closed (during melting and refining) and the primary emissions capture device (e.g., DEC system, side draft hood with a fixed water-cooled duct) is operative are considered to be process emissions mainly comprised of slag and limestone dust.  Those emissions generated during periods when the furnace roof is open (charging) or when the primary emission capture device cannot operate (charging and tapping) are considered to be fugitive emissions.

The chemical composition of the typical EAF fume during various stages of a melt is shown in Table 3A, below.  Iron oxide is the main component of the EAF fume, with a large amount of calcium oxide emitted during refining and a large amount of manganese oxide emitted during charging.  A representative example of the exhaust gas particulate composition from an EAF is presented below in Table 3B.  A particle size distribution is presented below in Table 3C.  The distribution of the particulate matter in EAF vessel fumes indicates that the particles are quite small.  Lead is emitted as a component of particulate matter and exists primarily as compounds of lead (e.g. oxides).  Nevertheless, lead emissions from the EAF are expressed as elemental lead.
Table 3B. Chemical Analysis of Electric Arc Furnace Dust by Phase of Furnace Operation

	Phase
	Dust Composition (Percentage)

	
	SiO2
	CaO
	MgO
	Fe2O3
	Al2O3
	MnO
	Cr2O3
	SO2
	P2O3

	Melting
	9.77
	3.39
	0.46
	56.75
	0.31
	10.15
	1.32
	2.08
	0.60

	Oxidizing
	0.76
	6.30
	0.67
	66.00
	0.17
	5.81
	1.32
	6.00
	0.59

	Oxygen Lancing
	2.42
	3.10
	1.83
	65.37
	0.14
	9.17
	0.86
	1.84
	0.76

	Reduction
	Tr.
	35.22
	2.72
	26.60
	0.45
	6.70
	0.53
	7.55
	0.55


Source:  EPA Document No. EPA-450/3-82-020a 

Table 3C.  EAF Exhaust Gas 
Table 3D.  Size Distribution of Particulate Matter

   Particulate Matter Composition
   Emissions from Steelmaking EAK Facilities
	Constituent
	Percent
	
	Particle size

range ((m)
	Size distribution

(percent by weight)

	Fe2O3
	19-53
	
	
	

	CaO
	3-14
	
	<0.5
	‑

	A12O3
	1-13
	
	0.5-1.0
	57-72

	SiO2
	0.9‑9
	
	1.0-2.5
	‑

	MgO
	2-15
	
	2.5-5.0
	‑

	Mn2O3
	0.6
	
	5-10
	8-38

	ZnO
	0-16.3
	
	10-20
	3-8

	NiO
	0-3
	
	20-40
	2-15

	Cr2O3
	0-14
	
	> 40
	0-18

	CuO
	0.1
	
	
	

	MnO
	0.6-12
	Source for both tables:  EPA Document No. EPA-450/3-82-020a

	Cl
	1.2
	

	PbO
	0-4
	

	FeO
	4-10
	

	Na2O
	1.5
	

	LOI*
	4.3-6.8
	

	Other
	4.8
	


* Loss on ignition.
PM/PM10 Control Options

Potential PM/PM10 control options include fuel substitution techniques, settling chambers, elutriators, momentum separators, mechanically aided separators, cyclones, electrostatic precipitators, fabric filters, and wet scrubbers.  Fabric filters, or baghouses, utilize porous fabric to clean an air stream and are generally recognized as the top control option.  They include cleaning types such as reverse-air, shaker, and pulse-jet.  The dust that accumulates on the surface of the filter aids in the filtering of the particles in the gas stream.  Efficiency is very high for all particle sizes, typically 99+ %.  During fabric filtration, flue gas is sent or pulled through the fabric by the use of a forced-draft fan.  The fabric is responsible for some filtration, but more significantly it acts as support for the dust layer that builds-up on the fabric.  This layer of dust, generally known as the “filter cake”, is a highly efficient filter, even for submicron size particles.  Woven fabrics rely on the filtration of the dust cake much more than the felted fabrics.

Fabric filters offer high efficiencies, and are flexible to treat many types of dust and a wide range of volumetric gas flow rates.  In addition, fabric filters can be operated with low pressure drops.  Some potential disadvantages are:

· Plugging and blinding of the filter due to high moisture content of the gas stream, which requires bag replacement;

· Fabric bag damage due to high temperatures of the gas stream; and,

· Fabric filters have the potential for fire or explosion.

Fabric filters can be categorized by type of cleaning, including shaker, reverse-air, and pulse-jet:

· Shaker cleaning transfers energy to the fabric by suspending the bag from a motor-driven hook or framework that oscillates.  Motion may be imparted to the bag in several ways, but the general effect is to create a sine wave along the fabric.

· In reverse-air cleaning, gas flow to the bags is stopped in the compartment being cleaned and reverse air flow is directed through the bags.  This reversal of gas flow gently collapses the bags, which causes the filter cake to detach.

· Pulse-jet cleaning uses compressed air to force a burst of air down through the bag and expand it violently, thus releasing the filter cake.

Fabric filters have been used exclusively to control particulate matter from EAF/LMF operations.
Applicant’s PM/PM10 Review
From a review of EPA’s RACT/BACT/LAER Clearinghouse, previous BACT determinations to control of particulate matter emissions from EAF/LMF operations have relied exclusively on fabric filter controls.  Emissions standards range from 0.0015 to 0.0052 gr/dscf.  The applicant proposes to meet an emissions standard of 0.0018 gr/dscf for the No. 5 baghouse system to control particulate matter emissions from the EAF/LMF operations.  Note that the No. 5 baghouse will also control particulate matter emissions from the dust handling system.
The new baghouse control system will be designed for a maximum flow rate of 1,000,000 acfm and to reduce particulate matter emissions by more than 99%.  Although not required for the top control option, the applicant estimates the total annualized cost to be approximately $2.77 million.  The applicant estimates a cost effectiveness of $426/ton of particulate matter removed based on a controlled emissions rate of 0.0018 gr/dscf , a flow rate of 834,581 dscfm, and 99% control efficiency.
Department’s PM/PM10 Review

The Department agrees that a fabric filter is the top control for this project.  The applicant proposed an emissions limit of 0.0018 gr/dscf based on a new baghouse control system.  All entries listed in the RACT/BACT/LAER Clearinghouse are based on control with a baghouse ranging from 0.0015 to 0.0052 gr/dscf.  Compliance tests conducted in 2003 on the existing EAF/LMF resulted in a mean emissions rate of 0.0018 gr/dscf from the existing baghouse.  It is reasonable to expect that the new EAF/LMF operations with the new No. 5 baghouse control system will achieve this level of emissions or better. 
In April of 2004, EPA published the final NESHAP Subpart EEEEE provisions that require the Maximum Available Control Technology (MACT) for Iron and Steel Foundries.  Although the Gerdau Ameristeel plant is not a major HAP source subject to this regulation, it is instructive to consider the control requirements for the similar operation.  For example, the PM limit is 0.002 gr/dscf for a new EAF subject to the NESHAP Subpart EEEEE.  Therefore, the emissions standard proposed by the applicant for this project is slightly less than the MACT standard for a similar process and controls.

The Department determines the draft BACT to be the control of PM/PM10 emissions with a baghouse control system to achieve an emissions limit of 0.0018 gr/dscf.  Compliance shall be demonstrated by conducting an initial and annual stack tests in accordance with EPA Method 5 and the requirements of 40 CFR 60.275a(e)(1).  All particulate matter emitted is assumed to be PM10 and all particulate matter collected on the Method 5 filter is assumed to be PM10.  The PM/PM10 emissions from the operations of the Melt Shop building (EAF), the Continuous Caster building (LMF and continuous caster operations), and the dust handling system will be controlled by the new No. 5 baghouse control system with a single stack.  The facility’s dust-handling system will consist of the baghouse hoppers, enclosed screw conveyors or enclosed chain/paddle conveyors, dust silo building, and the enclosed loading building for the truck and rail load-out operations.  It is noted that the draft BACT is a reduction of nearly half of the current allowable particulate matter emission standard of 0.0034 gr/dscf.
NSPS Subpart AAa (40 CFR 60.272a) establishes a particulate matter emissions limit of 0.0052 gr/dscf from the EAF/LMF operations.  It also establishes the following visible emissions limits:  < 3% opacity from the baghouse control system; < 6% from the Melt Shop and Continuous Caster buildings; and < 10% from the miscellaneous collection and transfer points along the dust handling system.  The NSPS Subpart AAa visible emissions limits shall also represent BACT for this project.
BACT Review for NOx Emissions
Discussion of NOx Emissions

The three fundamental mechanisms of NOx formation in the EAF/LMF process include thermal NOx, fuel bound nitrogen NOx, and prompt NOx.  Thermal NOx arises from the thermal dissociation and subsequent reaction of nitrogen and oxygen molecules in air in a high temperature combustion zone.  Fuel NOx formation results from the evolution and reaction of fuel-bound nitrogen compounds with oxygen.  The prompt NOx mechanism involves the intermediate formation of hydrogen cyanide with fossil fuel combustion followed by the rapid oxidation of HCN to NO.  Reference method test results show that more than 90% of all the NOx in the EAF exhaust is NO, while very little is NO2.  However, NO emissions are rapidly oxidized to NO2 when exhausted to the atmosphere.
Thermal NOx is the most prevalent form.  Thermal NOx formation takes place at temperatures above 2000° F when both nitrogen and oxygen are present with sufficient residence time.  In an EAF, the furnace temperature reaches 3000 – 3400° F and conditions exist for substantial formation of thermal NOx.  Verified NOx emissions rates are limited, but EPA identifies NOx emission factors ranging from 0.1 to over 0.7 lb/ton of liquid steel produced.  Modern, high-energy furnaces may be found at the higher end of the range.

NOx Control Options

A summary of potential NOx control options are presented in the following table with a brief discussion of each option thereafter.
Table 3E.  NOx Control Options – EAF/LMF Operation
	Control Option
	Control

Efficiency
	Technically
Feasible?
	Demonstrated?
	Rank Based on Efficiency
	Proposed for the Project?

	Removal of Nitrogen

	  1.  Ultra-Low Nitrogen Fuel
	No Data
	N
	NA
	NA
	NA

	  2.  Furnace Control
	No Data
	Y
	Y
	NA
	Y

	Oxidation of NOx with Subsequent Absorption

	  3.  Inject Oxidant
	60 – 80%
	N
	NA
	NA
	NA

	  4.  Non-Thermal Plasma Reactor (NTPR)
	60 – 80%
	N
	NA
	NA
	NA

	Chemical Reduction of NOx

	  5.  Selective Catalytic Reduction (SCR)
	35 – 80%
	N
	NA
	NA
	NA

	  6.  Selective Non-Catalytic Reduction (SNCR)
	35 – 80%
	N
	NA
	NA
	NA

	Reducing Residence Time at Peak Temperature

	  7.  Air/Fuel Staging of Combustion
	50 – 65%
	N
	NA
	NA
	NA

	  8.  Steam Injection
	50 – 65%
	N
	NA
	NA
	NA

	Reducing Peak Temperature

	  9. Flue Gas Recirculation (FGR)
	15 – 25%
	Y
	Y
	1
	N

	  10. Natural Gas Reburn (NGR)
	15 – 25%
	N
	N
	NA
	NA

	  11. Over Fire Air (OFA)
	15 – 25%
	Y
	Y
	1
	N

	  12. Less Excess Air (LEA)
	15 – 25%
	Y
	Y
	1
	Y

	  13. Combustion Optimization
	15 – 25%
	Y
	Y
	NA
	NA

	  14. Low NOx/ Burners (LNBs)
	15 – 25%
	Y
	Y
	1
	Y


NA = Not Applicable

1. Ultra-Low Nitrogen Fuel:  The primary source of heat for the EAF/LMF units is achieved through electrical arcing of AC power.  The sidewall burners will fire natural gas, which contains negligible amounts of nitrogen.
2. Furnace Control:  The primary source of nitrogen is from ambient air pulled into the furnace by the DEC system.  Control of the DEC system results in control of furnace pressure which can reduce the temperature and thermal NOx formation. 

3. Inject Oxidant:  The oxidation of nitrogen to its higher valence states makes NOx soluble in water.  When this is done, a gas absorber could be effective.  Possible oxidants that could be injected into a gas stream are ozone, ionized oxygen, or hydrogen peroxide.  This NOx reduction technique has not been demonstrated on EAF/LMF units and will not be considered for this project. 

4. Non-Thermal Plasma Reactor (NTPR):  This technique generates electron energies in the gas stream that generate gas-phased radicals, such as hydroxyl (OH) and atomic oxygen (O) through collision of electrons with water and oxygen molecules present in the flue gas stream.  In the flue gas stream, these radicals oxidize NO to form nitric acid (HNO3), which can then be condensed out through a wet condensing precipitator.  NTPR has not been demonstrated on EAF/LMF units and will not be considered for this project.

5. Selective Catalytic Reduction (SCR):  SCR uses a catalyst to react injected ammonia to chemically reduce NOx.  SCR has typically used precious metal catalysts, but can now also use base metal and zeolite catalyst materials.  The catalyst eventually loses its effectiveness and must be replaced.  Some ammonia may slip through without being reacted.  Effective SCR systems can achieve NOx reductions approaching 90%.  However, for an SCR system to effectively reduce NOx emissions, the exhaust stream should be relatively stable with regard to gas flow and temperature.  EAF/LMF units involve highly transient operations due to the cyclic batch process.  The temperature and flow rate of the EAF/LMF exhaust stream varies greatly over the heat cycle making it difficult to apply SCR as a control.
There are other technical difficulties associated with employing SCR on the EAF/LMF operations.  Premature catalyst deactivation is likely due to chemical poisoning of the catalyst resulting from phosphorous and zinc contaminants in the flue gas as well as other reactive compounds.  Particulate matter can also accumulate and blind the catalyst, thus reducing its effectiveness and causing rapid catalyst deactivation.  Any proposed SCR system would likely be located after a high-efficiency control device such as a baghouse.  For the proposed process units, this would mean reheating the 1,000,000 acfm exhaust stream from approximately 200° F to the operating range for an SCR system (600 to 750° F).  Reheat would require substantial amounts of fuel combustion and result in additional pollutant emissions.  Due to these technical difficulties, SCR has not been required on previous EAF/LMF units to date and will not be considered for this project. 
6. Selective Non-Catalytic Reduction (SNCR):  In SNCR systems, ammonia or urea is injected in a region where the temperature is between 1,600 and 2,000° F.  This technology is based on temperature ionizing the ammonia or urea instead of using a catalyst.  The temperature window for SNCR is very important because, outside of the target range, either more ammonia slips through without reducing NOx or more NOx is actually generated than is being chemically reduced.  The EAF/LMF operations are highly transient throughout the heat cycle.  The temperature and residence time required for SNCR is not achieved within the duct work of the EAF/LMF units or the DEC system.  Due to these technical difficulties, an SNCR system has not been required on previous EAF/LMF units to date and will not be considered for this project.
7. Air/Fuel Staging of Combustion:  Either combustion air or fuel can be supplied in separate phases to stage the combustion process and reduce NOx emissions.  For example, combustion air may be provided in two streams.  The first stream is mixed with fuel in a ratio to produce a reducing flame.  The second stream is injected downstream of the flame and creates an oxygen-rich zone. 
Alternatively, fuel can be staged instead of air.  One stream of fuel is provided for primary combustion with a fuel-to-air ratio to support a reducing atmosphere.  Excess fuel in the primary combustion zone dilutes heat to reduce temperature.  A second fuel stream is then injected downstream of the primary combustion with a net fuel-to-air ratio to create a slightly oxidizing atmosphere.  The second stream completes oxidation of the fuel while reducing the NOx to N2.  Due to the design of the EAF/LMF units and the non-steady cyclic operation, application of staged combustion is not appropriate and will not be considered for this project.
8. Steam Injection:  The injection of steam can suppress the combustion temperature and reduce the formation of thermal NOx emissions.  Steam injection requires a steam source and would likely result in inefficient scrap melting.  Due to the design of the EAF/LMF units and the non-steady cyclic operation, steam injection is not appropriate and will not be considered for this project.
9. Flue Gas Recirculation (FGR):  Recirculation of cooled flue gas reduces combustion temperature by diluting the oxygen content of the combustion air and by causing heat to be diluted in a greater mass of flue gas.  Heat in the flue gas can be recovered by a heat exchanger.  This reduction of temperature lowers the thermal NOx concentration that is generated.  For non-steady operations, it is difficult to control the air flows for effective FGR operation and control.  Also, reducing the combustion temperature in this manner results in inefficient scrap melting and increases in tap-to-tap time.  Due to the design of the EAF/LMF units and the non-steady cyclic operation, FGR will not be considered for this project.
10. Natural Gas Reburn:  Reburn is designed for fossil fuel combustion units and is not known to have ever been utilized on an EAF or a LMF.  In reburn technology, a set of natural gas burners are installed above the primary combustion zone.  Natura1 gas is injected to form a fuel-rich, oxygen-deficient combustion zone above the main firing zone.  Nitrogen oxides, created by the combustion process in the main portion of a boiler, drift upward into the reburn zone and are converted to molecular nitrogen.  The technology requires no catalysts, chemical reagents, or changes to any existing burners, but does require additional burners.  A variable exhaust flow makes application of natural gas reburn difficult.  Due to the design of the EAF/LMF units and the non-steady cyclic operation, reburn will not be considered for this project.
11. Over-Fire Air (OFA):  When primary combustion uses a fuel-rich mixture, use of OFA completes the combustion.  Because the mixture is always off-stoichiometric when combustion is occurring, the temperature is reduced.  After all other stages of combustion, the remainder of the fuel is oxidized in the OFA.  Reducing the combustion temperature in this manner would likely result in inefficient scrap melting.  Also, a variable exhaust flow makes application of OFA difficult.  Due to the design of the EAF/LMF units and the non-steady cyclic operation, OFA will not be considered for this project.
12. Less Excess Air (LEA):  Excess airflow combustion has been correlated to the amount of thermal NOx generated.  Limiting the net excess airflow can limit the thermal NOx content of the flue gas.  The EAF and LMF will utilize furnace pressure control (combustion practice) to control the formation of high temperature NOx.

13. Combustion Optimization:  Combustion optimization refers to the active control of combustion.  The active combustion control measures seek to find optimum combustion efficiency and to control combustion at that efficiency.  The new EAF and LMF furnaces will be designed for efficient combustion.
14. Low NOx Burners (LNBs):  A LNB provides a stable flame that has several different zones.  For example, the first zone can be primary combustion.  The second zone can be fuel reburning with fuel added to chemically reduce NOx.  The third zone can be final combustion in low excess air to limit the temperature.  The oxy-fuel sidewall burners will incorporate a low-NOx burner design.
Applicant’s Review
A review of EPA’s RACT/BACT/LAER Clearinghouse database indicates that the control of NOx has been exclusively based on combustion practices.  Previous BACT emission limits for larger EAF/LMF operations range from 0.33 to 0.80 lb NOx/ton of steel.  There is one facility (Ellwood Quality Steels Company, Pennsylvania) that is listed at 0.1 lb NOx/ton of steel; however, this facility operates a much smaller EAF than the proposed project (53 TPH vs. 160 TPH) and is not considered similar.

The two most recent BACT determinations for similar EAFs resulted in NOx emission limits of 0.35 and 0.45 lb/ton, which were based on combustion practices and not add-on controls.  In EPA’s Alternative Control Techniques Document - NOx Emissions from Iron and Steel Mills (1994), EPA states, “… that the use of electricity to melt steel scrap in the EAF transfers NOx generation from the steel mill to a utility power plant.  There is no information that NOx emissions controls have been installed on EAFs or that suitable controls are available.”
The applicant proposes the use of low-NOx, oxy-fuel sidewall burners and furnace pressure control to achieve a NOx emission limit of 0.33 lb/ton of tapped steel from the proposed new EAF/LMF operations.

Department’s NOx Review

As described earlier, the steel-making process involves the charging of scrap steel, charging of materials, melting, refining, and tapping.  A complete heat cycle takes about 40 – 45 minutes.  The cyclic process is non-steady state generating wide fluctuations in exhaust concentrations, temperatures, and flow rates.  These factors make it difficult to control NOx emissions by applying NOx control technologies available for other external combustion sources.  EPA’s RACT/BACT/LAER Clearinghouse database indicates that NOx control for EAF/LMF operations has been exclusively based on combustion practices.

For the new EAF/LMF operations, the applicant proposes low-NOx, oxy-fuel sidewall burners and furnace pressure control to achieve a NOx emission limit of 0.33 lb/ton of tapped steel.  This is based on the vendor’s guarantee for NOx in combination with the guarantee for lowering CO emissions.  The current permitted NOx limit for the EAF is 0.33 lb/ton of tapped steel.  Based on eight 3-run test averages (1997 – 2004) reported in the state’s ARMS database, actual NOx emissions from the existing EAF ranged from 0.13 – 0.274 lb/ton tapped steel.  These levels are in compliance with the current NOx limit for the existing system, which uses the same control methods as proposed for the new equipment.
Low-NOx burners present a type of localized staged combustion to combustion zone temperatures and prevent the formation of thermal NOx.  The direct-shell evacuation control (DEC) system will provide furnace pressure control to minimize excess air (nitrogen) during operation, which also inhibits the formation of thermal NOx.  Based on EPA’s RACT/BACT/LAER Clearinghouse database, the proposed NOx emissions limit is the lowest limit for a similarly sized unit.  Therefore, the Department determines the draft BACT to be the control of NOx emissions by the combination of low-NOx burners, good combustion practices, and furnace pressure control to achieve an emissions limit of 0.33 lb/ton of tapped steel from the combined EAF/LMF operations.  Compliance shall be demonstrated by conducting initial and annual tests in accordance with EPA Method 7E.  This level of control is consistent with previous BACT determinations for similar units.
BACT Review for CO Emissions
Discussion of CO Emissions

CO is generated during the charging, melting, slagging and tapping phases of the EAF heat cycle and refining in the LMF.  Modern EAF and LMF facilities have a direct-shell evacuation control (DEC) system to control and minimize emissions and maintain safe conditions.  A capture hood exhaust system is also used in combination with the DEC system.  During the melting and refining stages of a heat cycle, both the EAF and LMF are maintained under negative pressure.  The system incorporates a hole in the furnace roof (fourth hole) and a “fourth-hole” duct elbow connected to the furnace to direct the off-gas into a fixed water-cooled duct.  At a point where the DEC system’s duct meets the EAF or LMF, there is an adjustable gap that allows combustion air to enter and provides the oxygen necessary to oxidize CO.  Exhaust gases mix with the combustion air at a temperature above the auto-ignition temperature of CO (~ 1350° F).  Most of the CO generated from the process is oxidized to CO2 by this method.  The fourth-hole exhaust is directed to the baghouse.  The proposed new EAF/LMF operations will utilize a fourth-hole evacuation for control of PM emissions and CO combustion.

The inlet to the fixed duct is usually enlarged in order to ensure discharge of the elbow gas into the fixed duct as the furnace tilts forward and backward within reasonable limits.  The elbow is equipped with a flange that prevents excessive air from leaking into the enlarged duct.  Good furnace operation is achieved when the furnace discharges a nearly constant amount of fume from around the electrodes into the melt shop.  This concept provides good combustion of the CO in the off-gas.  The lack of electrode emissions is a sign of excessive infiltration of air into the furnace.  This causes increased electrode consumption and excessive heat loss to the fume system and potentially generates excessive thermal NOx and adversely affects furnace metallurgy.  The applicant’s proposed new EAF/LMF operations are an evolution of this design.  CO emissions generated in the furnace are oxidized at the air gap of the DEC systems.  The DEC system’s duct combustion system provides the time, temperature and mixing conditions necessary to oxidize CO emissions while preventing unnecessary drafting of the furnace and potential formation of thermal NOx emissions.
CO Control Options

A summary of potential CO control options are presented in the following table with a brief discussion of each option thereafter.

Table 3F.  Summary of CO Control Options – EAF/LMF Operations
	Abatement Method
	Technique Now Available
	Efficiency Estimate
	Technically Feasible?
	Demonstrated?
	Rank Based on Efficiency
	Proposed for Project?

	1.  Good Operating Practice
	Furnace Control
	> 50%
	Y
	Y
	1
	Y

	2.  Post Combustion
	Post Combustion Chamber
	> 90%
	y
	N
	NA
	N

	3.  Incinerators
	Thermal
	> 80%
	N
	NA
	NA
	NA

	
	Catalytic
	> 80%
	N
	NA
	NA
	NA

	4.  Direct-Shell Evacuation Control (DEC) System
	Fourth Hole
	Unknown
	Y
	Y
	NA
	Y


1. Good Operating Practices:  CO is formed from incomplete combustion in the EAF and LMF.  The sources of carbon monoxide areas are:  charge carbon (carbon added to the scrap steel prior to initiation of melting); injection carbon; and small amounts of hydrocarbon compounds on steel scrap.  The EAF will utilize sidewall injectors similar to those currently operating on the existing EAF to allow for injection of carbon below the slag level of the steel bath resulting in a more homogeneous steel bath, less carbon combusted above the steel bath and in the forth-hole duct work and, as a result, more complete combustion.
2. Post Combustion Reaction Chamber:  Post combustion chambers are a form of thermal oxidation.  Post combustion chambers are capable of achieving up to 99% reduction of CO emissions given enough residence time at high temperature.  There are three known installations of post combustion chambers on EAFs: 

· IPSCO Steel (IA) was issued a PSD permit in April of 1996, which required installation of a post combustion chamber.  The initial permitted CO limit was 0.91 lb/ton of steel.  However, in 2002, the permitted CO limit was increased to 1.93 lb/ton of steel based on the capabilities of the actual installed system. 
· Although not required as BACT, Tuscaloosa Steel (AL) installed a post combustion chamber with oxy-fuel burners on a trial basis to determine a means to achieve their CO BACT limit of 2.0 lb/ton of steel.  The plant has since removed the burners in post combustion chamber because of excessive maintenance from particulate plugging.
· Gallatin Steel (KY) initially installed a post combustion chamber with burner system to maintain its proposed minor source status.  Operation of the post combustion chamber resulted in CO reductions less than expected as well as increased NOx emissions.  Additional maintenance was also required due to particulate plugging.  As a result, Gallatin Steel discontinued use of the post combustion chamber. 

Post combustion chambers have been employed to control CO emissions from EAF/LMF operation, but have had limited success.  
3. Incinerators:  The two basic types of incinerators are thermal and catalytic.  Thermal systems may be direct flame incinerators with no energy recovery (post combustion chambers), flame incinerators with a recuperative heat exchanger, or regenerative systems, which operate in a cyclic mode to achieve high-energy recovery.  Catalytic systems include fixed bed (packed bed or monolith) systems and fluid-bed systems, both of which provide for energy recovery. Catalytic systems are not an option for EAFs or LMFs due to catalyst poisoning.  Thermal oxidation systems are an available technology, however have not been proven in EAFs and LMFs.  Problems similar to the experiences with post combustion chambers would be expected.
4. Direct-Shell Evacuation Control (DEC) System (Fourth Hole):  The primary CO control method for EAF and LMF units is the DEC system, otherwise referred to as the “fourth-hole” evacuation system.  The DEC system consists of a water-cooled duct connected to the EAF and LMF through the furnace roof, which is called the “fourth hole”.  During the melting and refining stages of a heat cycle, the EAF and LMF are maintained under negative pressure.  At the point where the DEC system’s duct meets the EAF or LMF exhaust, there is an adjustable gap that allows combustion air to enter and provide the necessary oxygen to oxidize CO emissions.  Exhaust from the fourth-hole system is directed to the baghouse control system.  The proposed EAF and LMF will utilize a fourth-hole evacuation system for control of both PM emissions and CO combustion.

Applicant’s CO Review

Post combustion chambers have been employed to control CO emissions from EAF/LMF operation, but have limited success.  A review of EPA’s RACT/BACT/LAER Clearinghouse database indicates previous CO BACT determinations for EAF/LMF operations have been exclusively based on combustion practices.  Such determinations range from 1.34 to 6.0 lb/ton of steel.  The only project with a post combustion chamber remaining in place has a CO limit of 1.93 lb/ton of steel.  The applicant proposes a CO emission limit of 2.0 lb/ton steel for the EAF/LMF operations based on proper EAF/LMF design, use of the DEC system, and good operating practices.  This level of control is consistent with previous determinations.
Department’s CO Review

The charging of scrap steel is a non-steady state batch process in which the DEC system is offline.  During melting and refining, amounts of carbon may be added during which the DEC system is used to reduce air infiltration, maintain consistent furnace temperatures, and reduce available nitrogen.  During tapping, the DEC system is again offline.  These conditions can cause substantial fluctuations in the CO emissions throughout the process cycle.
From the review of previous BACT determinations, it is evident that CO BACT determinations for EAF/LMF furnaces have consistently relied on combustion practices.  The application and impacts of employing post combustion chambers appears questionable.  The RACT/BACT/LAER Clearinghouse lists one project (Kestone Steel, IL – 2000) with a CO limit of 1.34 lb/ton of steel.  However, it is also noted that the corresponding NOx standard for this system is 0.51 lb/ton of steel, which is 50% higher than the NOx limit proposed for the Gerdau project.  For such external combustion processes, vendor guarantees for CO and NOx emissions are typically linked – lower CO guarantees mean higher NOx guarantees.
Compliance tests conducted over the last eight years for the existing EAF and LMF operations have measured actual emission rates ranging from of 0.80 - 1.5 lb/ton of tapped steel.  The four most recent CO BACT determinations occurred in 2003 and ranged from 2.0 to 5.41 lb/ton of steel.  Therefore, the Department determines the draft BACT to be the control of CO emissions by the proper design and operation of the EAF/LMF furnaces as well as the associated DEC systems to achieve a CO limit of 2.0 lbs/ton of tapped steel from the EAF/LMF operations based on initial and annual tests conducted in accordance with EPA Method 10.  Compliance shall be based on the average of three, 3-hour test runs.
BACT Review for VOC Emissions

VOC Control Options

VOC emissions result from the volatilization of organic compounds present in the scrap metal and in other materials charged into the EAF as well as fuel combustion in the EAF and LMF.  Potential VOC emissions from the EAF/LMF operations are estimated at approximately 78 tons per year.  The following describes possible control options.
1. Refrigerated Condensers:  The most common types of condensers used are surface and contact condensers.  In surface condensers, the coolant does not contact the gas stream.  Most surface condensers in refrigerated systems are shell and tube type.  Shell and tube condensers circulate the coolant through tubes.  The VOC condenses on the outside surface of the tube.  Plate and frame type heat exchangers are also used as condensers in refrigerated systems.  In these condensers, the coolant and the vapor flow separately over thin plates.  In either design, the condensed VOC vapors drain away to a collection tank for storage, reuse, or disposal.  Contact condensers cool the vapor stream by spraying either a liquid at ambient temperature or a chilled liquid directly into the gas stream.  Refrigerated condensers are used as air pollution control devices for treating emissions with high VOC concentrations (>5,000 ppmv), such as gasoline bulk terminals, storage, etc.  Due to the high flow rate (1,000,000 acfm) and relatively low VOC emissions, a refrigerated condenser is not appropriate for this project and will not be considered.
2. Carbon Adsorption:  Adsorption removes VOC compounds from low to medium concentration gas streams.  Adsorption is a phenomenon where gas molecules passing through a bed of solid particles are selectively held there by attractive forces, which are weaker and less specific than those of chemical bonds.  During adsorption, a gas molecule migrates from the gas stream to the surface of the solid where it is held by physical attraction releasing energy, the heat of adsorption, which typically equals or exceeds the heat of condensation.  Adsorption capacity of the solid for the gas tends to increase with the gas phase concentration, molecular weight, diffusivity, polarity, and boiling point.  Gases form actual chemical bonds with the adsorbent surface groups.  There are five types of adsorption techniques.  Of the five techniques, fixed bed units are typically utilized for controlling continuous VOC containing streams from flow rates ranging from several hundred to several thousand cubic feet per minute.  Due to the high flow rate (1,000,000 acfm), relatively low VOC emissions, and non-steady state operations, carbon adsorption is not appropriate for this project and will not be considered.
3. Flare:  VOCs are piped to a remote, usually elevated, location and burned in an open flame in the open air using a specially designed burner tip and auxiliary fuel.  Flares are not technically feasible for the proposed new EAF/LMF operations due to the large flow rate, non-steady state operation, and low heating value of the gas stream. 

4. Incinerators:  The two basic types of incinerators are thermal and catalytic.  Catalytic systems include fixed bed (packed bed or monolith) systems and fluid-bed systems, both of which provide for energy recovery.  As discussed previously, contaminants in the EAF/LMF exhaust gas systems would poison the catalyst and prematurely deactivate it.  Thermal oxidation systems include direct flame incinerators with no energy recovery, flame incinerators with a recuperative heat exchanger, or regenerative thermal oxidation system that operate in a cyclic mode to achieve high-energy recovery.  Catalytic and thermal incinerators are not considered appropriate for the proposed project due to the non-steady state operations, high particulate loading, potential for poisoning, large flow rates, and relatively low VOC concentrations.
5. Good Operating Practices:  VOC emissions from EAFs are generated from the volatilization of the organic compounds present on the scrap steel and iron.  The facility employs a scrap management plan intended to eliminate oils, greases, organic fluids, etc. from the scrap steel.  These are the sources of the organic compounds that will be flashed off from the scrap materials when charged and melted in the EAF.  The DEC system will collect and destroy most of the VOC emissions from the process due to the high temperatures within the duct resulting from the fourth-hole vent.

Applicant’s VOC Review

A review of EPA’s RACT/BACT/LAER Clearinghouse database indicates previous VOC BACT determinations for EAF/LMF operations have been exclusively based on combustion practices.  Such determinations range from 0.1 to 0.35 lb/ton of steel.  The applicant proposes a CO emission limit of 0.13 lb/ton steel for the EAF/LMF operations.  The proposed limit is based on an effective scrap management plan, proper EAF/LMF design, use of the DEC systems, and good operating practices.  This level of control is consistent with previous determinations. 
Department’s VOC Review

Previous BACT determinations have been in the range of 0.1 to 0.35 lb VOC per ton of steel and relied on good combustion and operating practices.  Compliance tests conducted over the last eight years for the existing EAF and LMF operations have measured actual VOC emission rates ranging from of 0.12 – 0.19 lb/ton of tapped steel.  The requested limit of 0.13 lb/ton of tapped steel appears reasonable given the available control methods.  Therefore, the Department determines the draft BACT to be a VOC limit of 0.13 lb/ton of tapped steel from the EAF/LMF operations based on effective scrap management as well as the proper design and operation of the EAF/LMF furnaces and associated DEC systems.  The new limit represents a 55% reduction over the previous permit limit of 0.295 lb/ton of steel.
BACT Review for SO2 Emissions

SO2 Control Options

The furnace will fire natural gas, which contains negligible amounts of sulfur.  Therefore, SO2 emissions from the EAF/LMF operations are directly related to the amount of sulfur in materials charged.  Sources of sulfur include scrap metal, direct reduced iron, pig iron, charge carbon, and injection carbon.  The existing facility implements a scrap management plan, which includes iron and steel scrap specifications intended to minimize the amount of sulfur charged in the EAF and LMF.  Potential SO2 emissions from the EAF/LMF operations are estimated at approximately 120 tons per year.  The following describes possible SO2 control options.

1. Sorbent Injection:  Sorbent injection involves the injection of a dry sorbent into the flue gas duct where the temperature is about 750 to 1,250° C.  During sorbent injection, a finely grained sorbent such as limestone (CaCO3) or hydrated lime (Ca(OH)2) is distributed quickly and evenly over the entire cross section in the duct work in a location where the temperature is in the range of 750 to 1,250° C. The sorbent reacts with SO2 and O2 to form CaSO4, which is then captured in a particulate control device together with unused sorbent and fly ash.  Temperatures over 1,250° C result in sintering of the surface on the sorbent, destroying the structure of the pores and reducing the active surface area.  Under the appropriate conditions, control efficiencies of 80% or more can be achieved. 
There are many factors that influence the performance of a duct sorbent injection process.  These include sorbent reactivity, quantity of injected sorbent, relative humidity of the flue gas, gas and solids residence time in the duct, and quantity of recycled, unreacted sorbent from the particulate control device.  The most efficient way of achieving good conditions is to establish a dedicated reaction chamber.  EAF/LMF operations are highly transient due to batch processing.  The temperature and flow rate of the exhaust stream varies greatly over the heat cycle and contains high particulate loading and low SO2 concentrations.  There are no known installations of sorbent injection applied to EAF/LMF operations.
2. Wet Scrubbers:  Devices that are based on absorption principles include packed towers, plate, columns, venturi scrubbers, and spray chambers.  Absorption is a mass transfer operation in which one or more soluble components of a gas mixture are dissolved in a liquid that has low volatility under the process conditions.  The pollutant diffuses from the gas into the liquid when the liquid contains less than the equilibrium concentration of the gaseous component.  The difference between the actual and the equilibrium concentration provides the driving force for absorption.  High particulates loading will plug spray nozzles, packing, plates, and trays.
Wet flue gas desulfurization (FGD) includes technologies such as lime, limestone forced or inhibited oxidation, and magnesium-enhanced lime FGD to chemically remove the acid gas.  SO2 control efficiencies for wet limestone FGD can exceed 90% under the appropriate conditions.  In addition, these systems create solid and liquid waste streams that must be treated before disposal.  

There are no known installations of wet scrubbers on EAF/LMF operations.  Wet scrubbers are costly to install and operate.  These systems are typically designed for exhaust streams containing SO2 concentrations ranging from 250 to 10,000 ppmv.  This is approximately 100 times greater than the SO2 concentrations expected from the EAF/LMF operations.  
3. Spray Dry Scrubbers:  Dry FGD systems include lime spray drying, dry lime furnace injection, and dry lime duct injection.  The lime slurry, also called lime milk, is atomized/sprayed into a reactor vessel in a cloud of fine droplets where the water is evaporated by the heat of the flue gas.  The SO2 and other acid gases such as SO3 and HCL react simultaneously with the hydrated lime to form a dry mixture of calcium sulphate/sulphite, which is removed by a highly efficient particulate matter control device, usually a fabric filter.  Typically, a residence time of about 10 seconds is needed in the reactor to allow adequate time for the reaction to take place.  SO2 control efficiencies for lime spray dry scrubbers can approach 90% under the appropriate conditions.  Waste water treatment is not needed in spray dry scrubbers because the water is completely evaporated in the system.  Factors affecting the absorption chemistry include flue gas temperature, SO2 concentration in the flue gas and the size of the atomized slurry droplets.  There are no known installations of spray dry scrubbers for EAF/LMF operations.
Applicant’s SO2 Review

There are no known installations of scrubbers on EAF/LMF operations.  Spray dry scrubbers are not considered feasible due to the presence of high particulate loading in the EAF/LMF exhaust gas.  A control device could be added upstream of a spray dry scrubber; however, an additional particulate control device would also be required down stream to collect the calcium sulphate/sulphite.  In general, scrubbers are costly to install and operate and are typically designed for exhaust streams containing SO2 concentrations ranging from 250 to 10,000 ppmv.  Wet scrubbers are not considered appropriate for this project given the high flow rates and expected low concentrations of SO2 in the EAF/LMF exhaust stream.
A review of EPA’s RACT/BACT/LAER Clearinghouse database indicates that previous determinations for controlling SO2 emissions from EAAF/LMF operations have exclusively relied on good operational practices.  BACT determinations have been in the range of 0.07 to approximately 1.8 lb/ton of steel.  The applicant proposes an SO2 emission limit of 0.20 lb/ton of tapped steel from the EAF/LMF operations based on proper scrap management to minimize SO2 emissions.  This level of control is consistent with previous determinations. 

Department’s SO2 Review

There is no current SO2 limit nor test data available for the existing EAF/LMF operations.  Previous emissions were estimated to be less than the PSD significant emissions rate of 40 tons per year based on the scrap management plan.  However, the increased production rate associated with this project requires a BACT determination for SO2 emissions.  Previous BACT determinations (1998 – 2003) for projects nationwide range from 0.07 to 1.8 lb/ton of tapped steel and rely exclusively on good operating practices.  The most recent determinations in 2003 range from 0.15 to approximately 1.8 lb/ton of tapped steel. 

The applicant believes that the current scrap management plan will minimize SO2 emissions from the EAF/LMF operations and achieve a proposed SO2 emission limit of 0.20 lb/ton of tapped steel.  This level of control produces potential emissions of approximately 120 tons per year based on the full proposed capacity of the new plant.  Due to the high exhaust flow rates (1,000,000 acfm) of the exhaust system, the SO2 concentrations will be very low.  In addition, the batch process of the EAF/LMF operations creates varying exhaust flow rates as well as pollutant concentrations to further complicate effective control.  Based on the proposed SO2 emission limit and these technical difficulties, add-on controls are not considered appropriate for this project.  Therefore, the Department determines the draft BACT to be an SO2 limit of 0.20 lb/ton of tapped steel from the EAF/LMF operations based on effective scrap management.
4.  Billet Reheat Furnace (BRF) Operations
The billet reheat furnace fires natural gas to reheat steel billets for processing into rebar, wire and rod.  Natural gas contains little ash or sulfur and is readily combusted.  The following table summarizes past actual emissions from the existing BRF and future potential emissions from the new BRF firing natural gas at a maximum rate of 222 MMBtu/hour.
Table 4A.  Summary of Emissions – Billet Reheat Furnace
	Pollutant
	Past Actual Emissions

(TPY) 1
	Future Potential Emissions

(TPY) 2
	Net Emissions Increase

(TPY)

	PM/PM10
	5.95
	7.08
	1.13

	SO2
	0.22
	0.56
	0.34

	NOx
	65.02
	75.48
	9.54

	CO
	0.07
	33.02
	31.95

	VOCs
	2.01
	4.72
	2.71


Notes:

1. Based on revised PSD Application Table “Gerdau Ameristeel Modeling Parameters with 1,000,000 ACFM Baghouse”, received 03/28/05.

2. Based on 8,520 hours per year operation and 1,192,800 tons of liquid steel per year.
This section discusses the air pollution control options available for each PSD-significant pollutant (CO, NOx, PM/PM10, SO2, and VOC) with regard to the BRF, the applicant’s proposed BACT, and the Department’s draft BACT determination.  The applicant identified previous BACT determinations for BRFs listed in EPA’s RACT/BACT/LAER Clearinghouse.  These are presented as attachments to this Technical Evaluation and Preliminary Determination.
BACT Review for NOx Emissions
NOx Control Options
NOx formation was discussed previously in the section covering the EAF/LMF operations.  Fuel-bound NOx emissions are almost negligible because natural gas contains little nitrogen.  The majority of NOx emissions from the BRF will be thermal NOx.  A summary of potential NOx control options are presented in the following table with a brief discussion of each option thereafter.
Table 4B.  NOx Control Options – Billet Reheat Furnace
	Available Control Option
	Estimated Efficiency
	Technically Feasible
	Demonstrated
	Proposed for the Project?

	Chemical Reduction

	1.  Selective Catalytic Reduction (SCR)
	35 – 80%
	Y
	N
	NA

	2.  Selective Non-Catalytic Reduction (SNCR)
	35 – 80%
	N
	NA
	NA

	Peak Temperature Reduction

	3.  Flue Gas Recirculation (FGR)
	15 – 25%
	N
	NA
	NA

	4.  Natural Gas Reburning (NGR)
	15 – 25%
	N
	NA
	NA

	5.  Over Fire Air (OFA)
	15 – 25%
	N
	NA
	NA

	6.  Less Excess Air (LEA)
	15 – 25%
	Y
	Y
	Y

	7.  Combustion Optimization
	15 – 25%
	Y
	Y
	Y

	8.  Low NOx Burners (LNBs)
	15 – 25%
	Y
	Y
	Y


NA = Not Applicable

General descriptions of these control systems are provided in the previous section covering EAF/LMF operations.
1. Selective Catalytic Reduction (SCR):  Effective SCR systems can achieve NOx reductions approaching 90%.  SCR is technically feasible for a BRF.
2. Selective Non-Catalytic Reduction (SNCR):  The temperature requirement for SNCR is greater than the temperature available exiting the reheat furnace.  Therefore, SNCR is not technically feasible for this project.  Also, there are no known installations of SNCR on BRFs. 

3. Flue Gas Recirculation (FGR):  FGR has been applied to large utility and industrial boilers, but has not been demonstrated in small reheat furnaces and is not considered appropriate for this project.

4. Natural Gas Reburn:  Reburn has been applied to large utility and industrial boilers, but has not been demonstrated in small reheat furnaces and is not considered appropriate for this project.
5. Over-Fire Air (OFA):  OFA has been applied to large utility and industrial boilers, but has not been demonstrated in small reheat furnaces and is not considered appropriate for this project.
6. Less Excess Air:  Excess airflow combustion has been correlated to the amount of NOx generated.  Limiting the net excess airflow can limit the NOx content of the flue gas and will be used for this project.
7. Low NOx Burners (LNBs):  The new BRF will incorporate low NOx burners.
Applicant’s NOx Review

A review of EPA’s RACT/BACT/LAER Clearinghouse indicated previous BACT determinations for billet reheat furnaces in the range of 0.077 to 0.096 lb NOx per MMBtu.  This range also represents the two most recent determinations.  Although SCR is technically feasible, there is only one known installation for a reheat furnace.  The Beta Steel plant in Portage, Indiana was originally limited to 14.7 lb/MMscf with SCR control, which is equivalent to 0.014 lb/MMBtu.  Subsequent stack testing showed that the BRF could not meet this limit with test results ranging from 17.7 to 77.1 lbs/MMscf.  As a result, Beta Steel requested a revised permit limit equivalent to 0.077 lb/MMBtu, which was the highest tested emission rate.  The Indiana Department of Environmental Management (IDEM) conducted an investigation and issued a Notice of Approval in May of 2003 that stated, “Beta Steel has demonstrated that, due to the non-steady state nature of the reheat furnace process, it is not possible to maintain a consistent level of performance from SCR control.  This results in lowered efficiency of control of NOx.  The following factors contribute to reduction in SCR control efficiency:
· The reheat furnace operation is a non-steady state operation where emission rates vary depending upon heat input rate and material being heated;
· Varying flue gas temperature at the inlet of SCR causes fluctuations in the catalyst performance; and

· The catalyst performance is affected due to deposition of particulate matter from the flue gas stream.  As it is not possible to run the gas through any kind of add-on control before the SCR, this factor is inherent to this application of SCR.”
IDEM concluded that a permit limit of 0.077 lb/MMBtu was still more stringent than any other BACT determination and granted the request.
In the review of SCR for the reheat furnace, the applicant estimated a capital cost of $1.57 million.  The total annualized cost was estimated at $231,000 per year.  As proposed, potential uncontrolled NOx emissions are approximately 75 tons per year.  Assuming 30% reduction, the SCR system would remove approximately 23 tons per year of NOx, which results in a cost effectiveness of approximately $10,000 per ton of NOx removed.  Therefore, the applicant rejects SCR due to unreasonable costs. 

The applicant proposes a NOx emissions limit of 0.08 lb/MMBtu, which is based on the application of LNBs and low excess air as well as the vendor’s guarantee.  This level is within the range of the lowest and most recent BACT determinations for BRFs.  For all practical purposes, the proposed limit is essentially equivalent to the Beta Steel limit of 0.077 lb/MMBtu that is based on SCR control.
Department’s Review

Based on the applicant’s cost estimates, SCR would result in high initial capital costs and is not cost effective at $10,000 per ton of NOx removed.  The Department does not support or reject the applicant’s cost analysis, but notes that at even higher control efficiencies the cost effectiveness remains very high.  In addition, the actual control efficiency achievable is uncertain based on the one existing SCR installation and the non-steady state, cyclic nature of the billet reheat furnace.
Therefore, the Department determines the draft BACT to be the control of NOx emissions by the combination of low-NOx burners, low excess air, and good combustion practices to achieve an emissions limit of 0.08 lb/MMBtu.  Compliance shall be demonstrated by conducting an initial test in accordance with EPA Method 7E.  This level of control is consistent with previous BACT determinations for billet reheat furnaces.
BACT Review for CO Emissions

Add-on controls to reduce CO emissions include thermal and catalytic incineration.  Thermal systems may be direct flame incinerators, flame incinerators with a recuperative heat exchanger, or regenerative systems utilizing energy recovery.  Catalytic systems include fixed-bed (packed bed or monolith) systems and fluidized-bed systems.  Such systems are capable of achieving greater than 90% destruction efficiencies depending on the inlet concentration.
The reheat furnace design generally provides a moderately high temperature with sufficient turbulence and residence time at that temperature to complete combustion of the fuel.  Good combustion practices maintain efficient combustion and minimize products of incomplete combustion.  To assure good combustion, process monitors can be used to monitor the O2 content of the reheat furnace flue gas.  Real time data is fed to the control room. The operator uses the real time data to adjust the operation to ensure sufficient excess air levels.
Applicant’s CO Review

A review of EPA’s RACT/BACT/LAER Clearinghouse shows that previous BACT determinations for BRFs range from 0.01 to 0.084 lb/MMBtu.  The wide range of emission rates is due to differences in reheat furnace design and operation.  In addition, all of the listed CO BACT determinations for BRFs have all been based on good combustion design and practices.  With estimated potential CO emissions of only 33 tons per year, the addition of an incineration system would be cost prohibitive.  Therefore, the applicant proposes a CO emission limit of 0.035 lb/MMBtu based on proper furnace design and good combustion practices including the control of combustion air and combustion temperature. 

Department’s CO Review

Historical test data for the existing BRF shows actual CO emissions to be very low.  Compliance tests conducted on the BRF over the last five years indicate the following actual tested emission rates:  0.003 lb/MMBtu in 2000; 0.0013 lb/MMBtu in 2001; 0.001 lb/MMBtu in 2002; 0.0003 lb/MMBtu in 2003; and 0.007 lb/MMBtu in 2004.  These values are well below the current allowable limit of 0.035 lb/MMBtu.  However, it is noted that CO emissions can fluctuate due to the non-steady, cyclic nature of operating the billet reheat furnace.  The vendor of the new BRF has guaranteed the proposed CO emissions rate of 0.035 lb/MMBtu in conjunction with the proposed NOx emission rate of 0.08 lb/MMBtu.
The estimated potential CO emissions are 33 tons per year based on vendor’s predicted emission rate.  At this level, the installation of an add-on control system would be cost prohibitive, particularly given the expected actual emissions.  Consideration is also given to the lower proposed NOx emission limit of 0.08 lb/MMBtu for the new BRF.  For such external combustion processes, vendor guarantees for CO and NOx emissions are typically linked – lower CO guarantees mean higher NOx guarantees.  Therefore, the Department determines the draft BACT to be the control of CO emissions by proper design, efficient combustion, and exclusive firing of natural gas to achieve an emission limit of 0.035 lb/MMBtu.  Compliance shall be demonstrated by conducting an initial test in accordance with EPA Method 10.

BACT Review for VOC Emissions

Applicant’s VOC Review

VOC emissions from natural gas fired sources are primarily the result of incomplete combustion.  Combustion is a function of three variables: time, temperature and turbulence.  Once the combustion process begins, there must be enough residence time at the required temperature to complete the process, and enough turbulence or mixing to ensure that the fuel gets enough oxygen from the combustion air.  Combustion systems with poor control of the air-to-fuel, poor mixing, and insufficient residence time at combustion temperature have higher VOC emissions than do those with good controls. 

A review of EPA’s RACT/BACT/LAER Clearinghouse indicates that previous VOC BACT determinations for BRFs have been exclusively based on good combustion design and practices.  Such determinations range from 0.0014 to 0.0055 lb/MMBtu.  The range of emissions is due to differences in reheat furnace design and operation.  Base on the proposed equipment, maximum annual VOC emissions are estimated to be less than 5 tons per year.  At this low level, the addition of control equipment would be cost prohibitive.  Therefore, the applicant proposes to minimize VOC emissions by the efficient combustion and exclusive firing of natural gas.  This is expected to result in a maximum emission rate of 0.005 lb/MMBtu.

Department’s VOC Review

VOC emissions will be generated from the combustion of natural gas with no additional emissions related to the process.  Natural gas will be readily combusted in the furnace with potential VOC emissions estimated to be less than 5 tons per year.  At this rate, add-on controls would not be cost effective.  Therefore, the Department determines the draft BACT to be the control of VOC emissions by the proper design, efficient combustion, and exclusive firing of natural gas.  The draft CO BACT standard will serve as an indicator of efficient combustion.  No VOC testing is required.
BACT Review for PM/PM10 Emissions
PM/PM10 Control Options

PM/PM10 emissions result from the combustion of natural gas via three potential mechanisms:  ash found in the fuel; particulates in the combustion air; and unburned carbon formed by incomplete combustion of the fuel.  Such emissions from firing natural gas are relatively low because natural gas contains negligible amounts of ash and is readily combusted.  Most standard control options are available for removing particulate matter including settling chambers, cyclones, electrostatic precipitators, fabric filters, and wet scrubbers.
Applicant’s PM/PM10 Review

A review of EPA’s RACT/BACT/LAER Clearinghouse indicates that previous PM/PM10 BACT determinations have been exclusively based on good combustion for BRFs firing natural gas.  Previous PM/PM10 BACT determinations range from 0.002 to 0.08 lb per MMBtu, including the most recent determinations.  Although all control options are technically feasible, add-on controls to remove particulate matter from reheat furnaces or industrial boilers are not typically required for gas-fired units.  Therefore, the applicant proposes to control PM/PM10 emissions by the efficient combustion and exclusive firing of natural gas.  This is expected to result in a maximum emission rate of 0.0075 lb/MMBtu.
Department’s PM/PM10 Review

Particulate emissions from the BRF are related entirely to fuel combustion with no additional inputs from the process.  With respect to particulate matter, natural gas is a clean fuel that supports the concept of pollution prevention.  Previous BACT determinations for BRFs firing natural gas have relied on the efficient combustion of this clean fuel.  In addition, the costs to reduce particulate matter with add-on controls would be prohibitive given the actual expected emissions from the BRF.  

The Department determines the draft BACT to be the control of PM/PM10 emissions by the efficient combustion and exclusive firing of natural gas.  The draft CO BACT standard will serve as an indicator of efficient combustion.  No PM/PM10 testing is required.  In addition, the following visible emissions standard will be established as a surrogate for particulate matter emissions:

Visible emissions from the BRF shall not exceed 10% opacity, except for up to one 6-minute period per hour during which the opacity shall not exceed 20%.
This is a reduction of the current visible emission standard, which is 15% opacity.

BACT Review for SO2 Emissions
Applicant’s SO2 Review

The proposed new BRF will fire natural gas as the exclusive fuel, which results in potential SO2 emissions of 0.56 tons per year.  At this rate, further reductions of SO2 emissions with add-on control equipment would be cost prohibitive.  Therefore, the applicant proposes the firing of natural gas as the exclusive fuel to control SO2 emissions, which results in a potential emission rate of 0.0006 lb/MMBtu.  This level of control is consistent with previous BACT determinations for BRFs.

Department’s SO2 Review

Sulfur dioxide emissions from the BRF are related entirely to fuel sulfur contribution with no additional inputs from the process.  With respect to sulfur dioxide, natural gas is a clean fuel that supports the concept of pollution prevention.  Further reduction by add-on control equipment would not be cost effective.  The Department determines the draft BACT to be the control of SO2 emissions by the exclusive firing of natural gas.  No SO2 testing is required.
5.  Summary of BACT Determinations
Table 5A.  Summary of Draft BACT Determinations – EAF/LMF Operations
	Pollutant
	Emission Limits
	Control Technology
	Test Methods 1, 2

	PM/PM10
	0.0018 gr/dscf
	Direct-shell evacuation control (DEC) system (fourth hole vent with O2) with canopy hoods and new No. 5 baghouse control system
	EPA Method 5

	NOx
	0.33 lb/ton tapped steel
	Low-NOx oxy-fuel sidewall burners (LNBs) and furnace pressure control (good combustion practices with low excess air by the DEC systems)
	EPA Method 7E (in terms of NO2)

	SO2
	0.2 lb/ton tapped steel
	Scrap management and the firing of natural gas
	EPA Method 8

	CO
	2.0 lbs/ton tapped steel
	DEC system, proper design of the EAF/LMF, and good combustion practices
	EPA Method 10

	VOCs
	0.13 lb/ton tapped steel
	Scrap management, DEC system, proper design of the EAF/LMF, and good combustion practices
	EPA Methods 25 or 25A (Method 18 is optional)

	Visible Emissions

	< 3% opacity from the No. 5 baghouse control system

< 6% opacity from the Melt Shop roof and Continuous Caster building roof
<10% opacity from miscellaneous pickup points along the dust-handling system connected to the No. 5 baghouse control system including baghouse hoppers, enclosed screw conveyors, enclosed chain/paddle conveyors, dust silo building, enclosed loading building for the truck and rail load-out operations, etc.
	EPA Method 9


Notes:
1. For the EAF and LMF operations, the sampling time and sample volume of each PM test run shall be at least 4 hours and 160 dscf, respectively, and the sampling time shall include an integral number of heats.  For CO testing, three 3-hour runs shall be conducted to determine compliance.  For other pollutants, the averaging time for each limit shall be in accordance with the test method.  [Rule 62-212.400(BACT); Rule 62-204.800, F.A.C.; and 40 CFR 60.275a(e)(1)]

2. Compliance tests on the EAF and LMF operations shall be conducted at a minimum production rate of 144 tons per hour of tapped steel per Rule 62-297.310(2)(b), F.A.C.  [(160 tons/hour max.) (90%)  =  144 tons/hour]

Table 5B.  Summary of Draft BACT Determinations - BRF Operations

	Pollutant
	Emission Limits 1
	Control Technology
	Test Methods 2

	PM/PM10
	--
	Firing natural gas
	--

	NOx
	0.0.08 lb/ton steel
	Low-NOx burners, good combustion practices and low excess air
	EPA Method 7E

	SO2
	--
	Firing natural gas
	--

	CO
	0.035 lb/MMBtu
	Proper furnace design and good combustion practices, including control of combustion air and temperature
	EPA Method 10

	VOCs
	--
	Firing natural gas, proper furnace design and good combustion practices
	--

	≤ 10% opacity, except for up to one 6-minute period per hour during which the opacity shall not exceed 20%
	EPA Method 9


1.
The averaging time for each limit shall be in accordance with the test method.

2.
Compliance tests on the BRF operation shall be conducted at a minimum rate of 126 billet tons per hour (BTPH) per Rule 62-297.310(2)(b) [140 BTPH x 90% = 126 BTPH]

6.  SOURCE IMPACT ANALYSIS
Introduction
The proposed project is a major modification to an existing facility and will increase PM10, SO2, NOx, CO and VOC emissions at levels in excess of PSD significant amounts.  PM10, SO2, and NOX, are criteria pollutants and have national and state ambient air quality standards (AAQS), PSD increments and significant impact levels defined for them.  CO is a criteria pollutant and has only AAQS and significant impact levels defined for it.  Emissions of VOC are related to the formation of ozone and are not generally modeled for individual stationary sources.  The air quality impact analyses required by the PSD regulations for these pollutants include:

· An analysis of existing air quality for PM10, SO2, NOX, CO and VOC;

· A significant impact analysis for PM10, SO2, NOX and CO;

· A PSD increment analysis for SO2 and NO2;

· An Ambient Air Quality Standards (AAQS) analysis for SO2 and NO2; and,
· An analysis of impacts on soils, vegetation, and visibility and of growth-related air quality modeling impacts.

The analysis of existing air quality generally relies on preconstruction monitoring data collected with EPA-approved methods.  The significant impact, PSD increment, and AAQS analyses depend on air quality dispersion modeling carried out in accordance with EPA guidelines.

Based on the required analyses, the Department has reasonable assurance that the proposed project, as described in this report and subject to the conditions of approval proposed herein, will not cause or significantly contribute to a violation of any AAQS or PSD increment.  However, the following EPA-directed stack height language is included:  "In approving this permit, the Department has determined that the application complies with the applicable provisions of the stack height regulations as revised by EPA on July 8, 1985 (50 FR 27892).  Portions of the regulations have been remanded by a panel of the U.S. Court of Appeals for the D.C. Circuit in NRDC vs. Thomas, 838 F. 2d 1224 (D.C. Cir. 1988).  Consequently, this permit may be subject to modification if and when EPA revises the regulation in response to the court decision.  This may result in revised emission limitations or may affect other actions taken by the source owners or operators."  A discussion of the required analyses follows.

Analysis of Existing Air Quality
Preconstruction ambient air quality monitoring is required for all pollutants subject to PSD review unless otherwise exempted or satisfied.  This monitoring requirement may be satisfied by using previously existing representative monitoring data, if available.  An exemption to the monitoring requirement shall be granted by rule if either of the following conditions is met:  the maximum predicted air quality impact resulting from the projected emissions increase, as determined by air quality modeling, is less than a pollutant-specific de minimis ambient concentration; or the existing ambient concentrations are less than a pollutant-specific de minimis ambient concentration.  If preconstruction ambient monitoring is exempted, determination of background concentrations for PSD significant pollutants with established AAQS may still be necessary for use in any required AAQS analysis.  These concentrations may be established from the required preconstruction ambient air quality monitoring analysis or from the existing representative monitoring data.  These background ambient air quality concentrations are added to pollutant impacts predicted by modeling and represent the air quality impacts of sources not included in the modeling.  No de minimis ambient concentration is provided for ozone.  Instead the net emissions increase of VOC is compared to a de minimis monitoring emission rate of 100 tons per year.

The table below shows project air quality impacts for comparison to de minimis ambient concentrations.
	maximum project air quality impacts for comparison

to the de minimis Concentrations

	Pollutant
	Averaging Time
	Modeled Concentration

(µg/m3)
	Impact Greater than De Minimis (Yes/No)
	De Minimis Level (µg/m3)

	SO2
	24-hr
	13 
	Yes
	13

	PM10
	24-hr
	4 
	No
	10

	CO
	8-hr
	279
	No
	575

	NO2
	Annual
	3
	No
	14

	Ozone
	Annual Emission Rate
	41 TPY of VOC
	No
	100 TPY VOC


As shown in the table PM10, NO2 and CO impacts from the project are predicted to be less than the de minimis levels; therefore, preconstruction monitoring is not required for these pollutants.  VOC emissions are predicted to be less than the de minimis emission rate; therefore preconstruction monitoring is not required for ozone.

However, the table shows that SO2 impacts from the project are predicted to be greater than the corresponding de minimis level.  Therefore, the applicant is not exempt from preconstruction monitoring for SO2.  The applicant may instead satisfy this requirement using previously existing representative data.  Previously existing representative monitoring data does exist from SO2 monitors located in Duval County; this data is appropriate for fulfilling the monitoring requirement for this pollutant and to establish a background concentration for use in the SO2 AAQS analysis.  Background concentrations for SO2 are shown in the table below.  In addition, determination of an NO2 background concentration is required since an AAQS analysis for NO2 will be required as will be shown in the significant impact section.  This background concentration is derived from an NO2 monitor in Duval County.

	background concentrations

for use in aaqs analyses

	Pollutant
	Averaging Time
	Background Concentration (µg/m3)

	SO2
	24-hour
	55

	
	3-hour
	149

	NO2
	Annual
	27


Models and Meteorological Data Used in Significant Impact, PSD increment and AAQS Analyses

PSD Class II Area
The EPA-approved Industrial Source Complex Short-Term (ISCST3) dispersion model was used to evaluate the pollutant emissions from the proposed project in the surrounding Class II Area and the portion of the Okefenokee National Wilderness Area  (NWA) Class I area located within 50 km of the project.  This model determines ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, area, and volume sources.  It incorporates elements for plume rise, transport by the mean wind, Gaussian dispersion, and pollutant removal mechanisms such as deposition.  The ISCST3 model allows for the separation of sources, building wake downwash, and various other input and output features.  A series of specific model features, recommended by the EPA, are referred to as the regulatory options.  The applicant used the EPA recommended regulatory options.  Direction‑ specific downwash parameters were used for all sources for which downwash was considered.  The stacks associated with this project all satisfied the good engineering practice (GEP) stack height criteria.

Meteorological data used in the ISCST3 model consisted of a concurrent 5-year period of hourly surface weather observations from the National Weather Service (NWS) station at Jacksonville International Airport, Florida and twice-daily upper air soundings from Waycross, Georgia.  The 5-year period of meteorological data was from 1984 through 1988.  These NWS stations were selected for use in the study because they are the closest primary weather stations to the study area and are most representative of the project site.  The surface observations included wind direction, wind speed, temperature, cloud cover, and cloud ceiling.

Since five years of data were used in ISCST3, the highest-second-high (HSH) short-term predicted concentrations were compared with the appropriate AAQS or PSD increments.  For the annual averages, the highest predicted yearly average was compared with the standards.  For determining the project’s significant impact area in the vicinity of the facility and in the PSD Class I area, both the highest short‑term predicted concentrations and the highest predicted yearly averages were compared to their respective significant impact levels.

PSD Class I Area
The nearest distance of this site from the Okefenokee NWA Class I PSD area is 37 kilometers; however, much of the Okefenokee NWA is greater than 50 km from the project site.  In addition, the applicant assessed the predicted impacts on other PSD Class I areas located within 200 km of the site.  These are the Wolf Island NWA, the Chassahowitzka NWA and the St. Marks NWA located at 131, 180 and 193 km from the project site, respectively.  Since a large part of these PSD Class I areas are greater than 50 km from the proposed facility, long-range transport modeling was required.  The California Puff (CALPUFF) dispersion model was used to evaluate the potential impact of the proposed pollutant emissions on the PSD Class I increments and the following Air Quality Related Values (AQRVs):  regional haze, nitrogen and sulfur deposition.  CALPUFF is a non-steady state, Lagrangian, long-range transport model that incorporates Gaussian puff dispersion algorithms.  This model determines ground-level concentrations of inert gases or small particles emitted into the atmosphere by point, line, area, and volume sources.  The CALPUFF model has the capability to treat time-varying sources.  It is also suitable for modeling domains from tens of meters to hundreds of kilometers, and has mechanisms to handle rough or complex terrain situations.  Finally, the CALPUFF model is applicable for inert pollutants as well as pollutants that are subject to linear removal and chemical conversion mechanisms.

The meteorological data used in the CALPUFF model was processed by the California Meteorological (CALMET) model.  The CALMET model utilizes data from multiple meteorological stations and produces a three-dimensional modeling grid domain of hourly temperature and wind fields.  The wind field is enhanced by the use of terrain data, which is also input into the model.  Two-dimensional fields such as mixing heights, dispersion properties, and surface characteristics are produced by the CALMET model as well.  Meteorological data were obtained and processed for the calendar years of 1990, 1992 and 1996, the years for which MM4 and MM5 data are available.  The CALMET wind field and the CALPUFF model options used were consistent with the suggestions of the federal land managers.

Significant Impact Analysis

Preliminary modeling is conducted using only the proposed project’s worst-case emission scenario for each pollutant and applicable averaging time.  Over 3000 receptors were placed along the facility’s restricted property line and out to 7 km from the facility, which is located in a PSD Class II area.  500 receptors were placed in the Okefenokee NWA PSD Class I area.  In addition 30, 58 and 35 receptors were placed in the Wolf Island NWA, Chassahowitzka NWA and St Marks NWA PSD Class I areas, respectively.

For each pollutant subject to PSD and also subject to PSD increment and/or AAQS analyses, this modeling compares maximum predicted impacts due to the project with PSD significant impact levels to determine whether significant impacts due to the project were predicted in a PSD Class II area in the vicinity of the facility or in any PSD Class I area.  In the event that the maximum predicted impact of a proposed project is less than the appropriate significant impact level, a full impact analysis for that pollutant is not required.  Full impact modeling is modeling that considers not only the impact of the project but also other major sources, including background concentrations, located within the vicinity of the project to determine whether all applicable AAQS or PSD increments are predicted to be met for that pollutant.  Consequently, a preliminary modeling analysis, which shows an insignificant impact, is accepted as the required air quality analysis (AAQS and PSD increments) for that pollutant and no further modeling for comparison to the AAQS and PSD increments is required for that pollutant.  The tables below show the results of this modeling.  The radius of significant impact, if any, for each pollutant and applicable pollutant averaging time is also shown in the tables below.

	MAXIMUM Project Air quality Impacts for Comparison to the 

PSD Class II SIGNIFICANT Impact Levels in the Vicinity of the Facility

	Pollutant
	Averaging Time
	Maximum Predicted Impact (µg/m3)
	Significant Impact Level (µg/m3)
	Significant Impact? (Yes/No)
	SIA (km)

	SO2
	Annual
	0.2
	1
	No
	None

	
	24-hr
	13
	5
	Yes
	<1

	
	3-hr
	31
	25
	Yes
	<1

	PM10
	Annual
	0.4
	1
	No
	None

	
	24-hr
	4
	5
	No
	None

	CO
	8-hr
	279
	500
	No
	None

	
	1-hr
	780
	2,000
	No
	None

	NO2
	Annual
	3
	1
	Yes
	<1


	maximum project impactS for comparison To the psd class i SIGNIFICANT impact levels

	Pollutant
	Averaging Time
	Maximum Predicted Impact (µg/m3)
	Significant Impact Level (µg/m3)
	Significant

Impact?

(Yes/No)

	
	Annual
	0.0
	0.1
	No

	SO2
	24-hr
	0.003
	0.2
	No

	
	3-hr
	0.02
	1.0
	No

	PM10
	Annual
	0.0
	0.2
	No

	
	24-hr
	0.01
	0.3
	No

	NO2
	Annual
	0.002
	0.1
	No


PM10 and CO were predicted to have less than significant impacts in the Class II area while all the applicable pollutants were predicted to have less than significant impacts in the Class I areas.  This demonstrates compliance with ambient air quality standards and PSD increments for these pollutants in these areas.  Except for NO2 and SO2 in the Class II area, no further dispersion modeling was required to be performed for these pollutants.

NO2 and SO2 were determined to have greater than significant impacts in the Class II area.  The SIA based on maximum predicted ambient air concentrations of SO2 and NO2 were less than 1 km.  Therefore, refined dispersion modeling, including other sources in the area, was required and conducted for SO2 and NO2 to demonstrate compliance with the PSD increments and the AAQS within this SIA.

PSD Increment Analysis in the Class II Area in the Vicinity of the Facility

The PSD increment represents the amount that new sources in an area may increase ambient ground level concentrations of a pollutant over a baseline level set in 1977 for SO2 and 1988 for NO2.  Refined Class II Increment compliance modeling is performed only if the SIA determination modeling indicates that the project would have a significant impact on air quality.  The purpose of Class II increment compliance modeling is to demonstrate that the new sources will not significantly cause or contribute to a violation of a PSD Increment.

This modeling involved the sources under review as well as sources from within the SIA and within 80 km of the facility using approved screening techniques for determining the sources to be included in the modeling analysis.  

The results of the Class II increment analyses are given below and show that the maximum predicted impacts are less than the respective allowable increments.
	psd class ii increment analysis

	Pollutant
	Averaging Time
	Maximum Predicted Impact (µg/m3)
	Impact Greater than Allowable Increment?
	Allowable Increment (µg/m3)

	SO2
	24-hr
	17
	No
	91

	
	3-hr
	56
	No
	512

	NO2
	Annual
	4
	No
	25


AAQS Analysis
For pollutants subject to an AAQS review, the total impact on ambient air quality is obtained by adding a “background” concentration to the maximum-modeled concentration.  This “background” concentration takes into account all sources of a particular pollutant that are not explicitly modeled.  The determination of the maximum modeled concentration involved the sources under review as well as sources from within the SIA and within 80 km of the facility using approved screening techniques for determining the sources to be included in the modeling analysis.  The results of the AAQS analysis are summarized in the table below. As shown in this table, emissions from the proposed facility are not expected to cause or significantly contribute to a violation of any AAQS.

	ambient air quality impacts

	Pollutant
	Averaging Time
	Modeled Sources (µg/m3)
	Background Concentration

(µg/m3)
	Total Impact (µg/m3)
	Total Impact Greater than AAQS
	Florida AAQS (µg/m3)

	SO2
	24-hr
	53
	55
	108
	No
	260

	
	3-hr
	177
	149
	326
	No
	1300

	NO2
	Annual
	5
	27
	32
	No
	100


Additional Impacts Analysis
Impacts On Soils, Vegetation, Wildlife, and Visibility

The maximum ground-level concentrations predicted to occur due to PM10, NOx, CO and SO2 emissions as a result of the proposed project, including all other nearby sources, will be below the associated AAQS.  The AAQS are designed to protect both the public health and welfare.  As such, this project is not expected to have a harmful impact on soils and vegetation in the PSD Class II area.  An air quality related values (AQRV) analysis was done by the applicant for the four Class I areas within 200 km of the project.  No significant impacts on this area are expected.  A Level 1 visibility screening analysis using the VISCREEN model was used to evaluate visibility impacts in the Class I area located within 50 km of the site.  This analysis showed no significant impact on visibility in this area  A regional haze analysis using the long-range transport model CALPUFF was done for the portions of the PSD Class I areas located greater than 50 km from the site.  No adverse regional haze impacts were predicted for these areas.  Total nitrogen (N) and sulfur (S) deposition rates on the Class I areas were also predicted using CALPUFF.  The maximum predicted deposition rates are below the federal land manager recommended deposition threshold levels for N and S.

Growth-Related Air Quality Impacts
The proposed modification will not significantly change employment, population, housing or commercial/industrial development in the area to the extent that a significant air quality impact will result.

Good Engineering Practice Stack Height Determination

A Good Engineering Practice (GEP) review was conducted for each proposed new source to determine if building downwash effects needed to be included in the modeling and to determine the appropriate stack heights to be used with the models.  The new stacks will be lower than GEP height; therefore building downwash effects were included in the modeling analyses
Additional Requirements
The permit has additional requirements that provide reasonable assurance that Department rules can be met.  Some of these are conditions that limit fuels and materials to exclude hazardous wastes, contaminated materials and other fuels.

7.  CONCLUSION

The permitting authority has determined that an air construction permit is required in order to construct some new emissions units and modify others, as described above.  The permitting authority intends to issue this air construction permit based on the belief that reasonable assurances have been provided to indicate that the construction and operation of the affected emissions units will not adversely impact air quality and will comply with all appropriate provisions of Chapters 62-4, 62-204, 62-210, 62-212, 62-256, 62-257, 62-281, 62-296, and 62-297, F.A.C.  Based on the foregoing technical evaluation of the application submitted by the Gerdau Ameristeel, the Department has made a preliminary determination that the proposed project will be in compliance with all applicable state and federal air pollution regulations.  The General and Specific Conditions are provided in the attached Draft Permit.

Permit Engineer: Bruce Mitchell
Reviewed and Approved by Jeff Koerner, P.E.
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