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1.  General Project INFORMATION

Air Pollution Regulations

Projects with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Rules 62-4, 62-210 and 62-212, F.A.C.

In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial activities.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations on a quarterly basis in Rule 62-204.800, F.A.C.

Glossary of Common Terms

Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.

Facility Description and Location

North Florida Lumber, Inc. manufactures softwood lumber from southern yellow pine.  The existing saw mill operation began production in 1981 and is categorized under Standard Industrial Classification Code No. 2421.  The facility employs over 120 people in the Liberty County area.  The facility is located in Liberty County near the intersection of Highway 12 South and Highway 67 in Bristol, Florida.  The UTM coordinates are Zone 16, 689.54 km East, and 3358.88 km North.  

The existing facility consists of:  a log debarker; the saw mill; a planer mill; four steam-heated lumber-drying kilns (EU-015); three waste wood-fired boilers (EU-001 and EU-002); and waste wood handling and storage operations (EU-014).  The following photographs show the four lumber drying kilns.
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Kiln 1
Kiln 2
Kilns 3 and 4
Pine logs are delivered to the facility via logging trucks.  The logs are stored in the log storage yard until they are ready to be processed.  The logs are debarked and conveyed into the saw mill building where they are cut into 8 to 16 feet lengths of lumber with the following dimensions:  5/4” x 6”, 1” x 4”, 2” x 4” and 2” x 10”.  A wet mist is applied to the saw blades for cooling and to minimize dust emissions.  The lumber is automatically sorted by size and collected in corresponding piles that are dried in Kilns 1 and 2.  Dried lumber is sent to the planer mill building for final dimensioning.  Bark chips, sawdust, wood chips, and planer shavings are transported by conveyors and pneumatically.  A series of cyclones controls particulate matter emissions from handling bark chips, sawdust, wood chips, and planer shavings.  Conveyors are covered except for a few bark conveyors.  Dried lumber is stored inside a building.  The facility also receives debarked and peeled poles from an adjacent property owner, Apalachee Pole Company, which are dried in Kilns 3 and 4.  The kiln-dried poles are transported back to Apalachee Pole Company for further processing.  All kilns are heated with steam coils.  The steam is produced by three boilers firing waste wood.
Primary Regulatory Categories

· The facility is a major source of hazardous air pollutants (HAP).
· The facility has no units subject to the acid rain provisions of the Clean Air Act.
· The facility is an existing Title V major source of air pollution in accordance with Chapter 213, F.A.C.
· The facility is an existing major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
Project Description
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On May 26, 2009, North Florida Lumber, Inc. submitted an application for an air construction permit subject to the PSD preconstruction review requirements of Rule 62-212.400, F.A.C.  The applicant proposes to modify Kiln 2 and convert it from a batch process kiln to a triple-length continuous (TLC) kiln.  In addition to increasing the length of Kiln 2 from 85 to 227 feet, the project will add a new motor control center, new lumber carts, fans, foundation work and includes changes to the electrical room.  The applicant estimates total installed costs at $1,617,800 to expand Kiln 2.  Currently, Kiln 2 is charged with green lumber, which is processed as a batch taking as long as 96 hours to complete.  The modified TLC kiln will be able to continuously process green lumber.  It will take approximately 36 hours for the green lumber to be dried and exit the kiln.  
A TLC kiln consists of three stages:  pre-conditioning, central drying and post-conditioning.  The green wood will be placed on trams that will slowly advance through the kiln and emerge on the other end as dry lumber.  Green lumber will be charged from each end of the kiln and pass in countercurrent directions.  Heat is provided to the kiln by steam coils.  Figure 1 shows a conceptual diagram for a steam coil.  Steam is supplied from the three existing carbonaceous fuel fired boilers.  
In the pre-conditioning stage, the green lumber is preheated as it enters the kiln by hot lumber passing in the opposite direction and hot air provided from within the kiln.  In the central drying chamber, moisture in the green lumber is driven off by the heat provided by three banks of steam coils:  a vertical bank of coils running the length of the central axis of the kiln between the two countercurrent traveling lumber streams; and two inclined banks of coils suspended from each portion of the peaked roof.  Each bank of coils is 80 feet in length.  Air inside the kiln is heated by the steam coils and re-circulated inside the central drying chamber by nine reversible 25 hp fans.  Air circulation inside the pre-conditioning and post-conditioning chambers will be provided by seven 25 hp reversible fans inside each chamber.

The existing roof vents on the central chamber will be permanently closed.  Make-up air will be preheated by flash steam and blown into the central drying chamber of modified Kiln 2, which will place the kiln under a slight positive pressure.  The positive pressure will drive moisture-laden hot gases through the pre-conditioning and post-conditioning chambers and through the doorway at each end.

In addition to driving off moisture, this process also generates volatile organic compounds (VOC) and HAP (primarily methanol and formaldehyde) from the sap in the green lumber.  To retard splitting and warping in the final post-conditioning chamber, the dried wood is gradually cooled by the incoming moist lumber as well as warm moist air from within the kiln.  The maximum production capacity of Kiln 2 will increase from 59,000,000 board-feet (bd-ft) per year to 92,000,000 bd-ft per year.  The application states that the project is subject to PSD preconstruction review for VOC emissions.
The original application also requested an increase in the utility pole drying capacity of Kilns 3 and 4 from 777,359 cubic feet/year to 1,500,000 per year.  However, current Title V air operation Permit No. 0770007-012-AV already authorizes a maximum processing rate of 1,500,000 cubic feet/year for Kilns 3 and 4.  The applicant withdrew this request.  This facility consists of the following existing emissions units at this facility.
	ID No.
	Description

	001
	Boiler 1 (29.6 MMBtu/hr) and Boiler 3(28.7 MMBtu/hr)

	002
	Boiler 2 (42.9 MMBtu/hr)

	014
	Wood Waste Handling and Storage Operations (unregulated emissions unit/activity)

	015
	Four Steam-Heated Lumber Drying Kilns (1 - 4)


Note that only Kiln 2 is being physically modified by this project.  All other operations at the facility are sufficient to support the additional drying capacity for this kiln.  The boilers (EU-001 and EU-002) will provide steam as necessary to support the kiln capacity increase; however, these units are capable of accommodating the additional steam requirements without any changes.  Similarly, no changes are proposed for the wood waste handling and storage operations (EU-014) for the additional increase in lumber capacity.
2.  General PSD Applicabilty

General PSD Applicability

The Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program pursuant to Rule 62-212.400, F.A.C.  A PSD applicability review is required in areas currently in attainment with the state and federal AAQS or areas otherwise designated as “unclassifiable”.  A facility is considered a major stationary source with respect to PSD if it emits or has the potential to emit:  250 tons per year or more of any regulated air pollutant; 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the 28 PSD major facility categories defined in Rule 62-210.200, F.A.C. for major stationary sources; or 5 tons per year of lead.  Projects at existing or new major stationary sources are subject to PSD preconstruction review.  In addition, proposed projects at existing minor sources are subject to PSD preconstruction review if potential emissions from the proposed project will exceed the PSD major stationary source thresholds.

Once a project becomes subject to PSD preconstruction review, each of the following PSD pollutants is reviewed for PSD applicability based on emissions thresholds known as the “significant emission rates” defined in Rule 62-210.200, F.A.C.:  carbon monoxide (CO); nitrogen oxides (NOX); sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); particulate matter with a mean particle diameter of 2.5 microns or less (PM2.5); volatile organic compounds (VOC); lead (Pb); fluorides (F); sulfuric acid mist (SAM); hydrogen sulfide (H2S); total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as nonmethane organic compounds (NMOC); and mercury (Hg).  Emissions from the project exceeding the significant emission rate are considered “significant” and the applicant must employ the Best Available Control Technology (BACT) to minimize emissions of each such pollutant and evaluate the air quality impacts.  Although a facility or project may be major with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.  Rule 62-210.200, F.A.C. defines “BACT” as:
(a)
An emission limitation, including a visible emissions standard, based on the maximum degree of reduction of each pollutant emitted which the Department, on a case by case basis, determines is achievable through application of production processes and available methods, systems and techniques (including fuel cleaning or treatment or innovative fuel combustion techniques) for control of each such pollutant, taking into account:
1.
Energy, environmental and economic impacts, and other costs; 

2.
All scientific, engineering, and technical material and other information available to the Department; and 

3.
The emission limiting standards or BACT determinations of Florida and any other state. 

(b)
If the Department determines is achievable through application of production processes and available methods, systems and techniques (including fuel cleaning or treatment or innovative fuel combustion techniques) for control of each such pollutant.

(b)
If the Department determines that technological or economic limitations on the application of measurement methodology to a particular part of an emissions unit or facility would make the imposition of an emission standard infeasible, a design, equipment, work practice, operational standard or combination thereof, may be prescribed instead to satisfy the requirement for the application of BACT. Such standard shall, to the degree possible, set forth the emissions reductions achievable by implementation of such design, equipment, work practice or operation. 

(c)
Each BACT determination shall include applicable test methods or shall provide for determining compliance with the standard(s) by means which achieve equivalent results. 

(d)
In no event shall application of best available control technology result in emissions of any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR Parts 60, 61, and 63.
Therefore, it is important to determine whether PSD preconstruction review applies to a project.  The following excerpt from Rule 62-212.400, F.A.C. describes the method for determining the applicability of PSD preconstruction review for a project.
(2)
Applicability. 

(a)
The requirements of subsections 62-212.400(4) through (12), F.A.C., apply to the construction of any new major stationary source or the major modification of any existing major stationary source. The Department shall determine whether a major modification will occur for each PSD pollutant as follows: 

1.
Baseline Actual-to-Projected Actual Applicability Test for Modifications at Existing Emissions Units.  A significant emissions increase of a PSD pollutant will occur if the difference, or the sum of the differences if more than one emissions unit is involved, between the projected actual emissions and the baseline actual emissions equals or exceeds the significant emissions rate for that pollutant.  If a combination of new and existing emissions units is involved, then the major modification shall be determined by the hybrid test for multiple types of emissions units pursuant to subparagraph 62-212.400(2)(a)3, F.A.C. 

2.
Baseline Actual-to-Potential Applicability Test for Construction of New Emissions Units.  A significant emissions increase of a PSD pollutant will occur if the difference, or the sum of the differences if more than one emissions unit is involved, between the potential to emit from each new emissions unit following completion of the construction and the baseline actual emissions of these units before the construction equals or exceeds the significant emissions rate for that pollutant.  If a combination of new and existing emissions units is involved, then the major modification shall be determined by the hybrid test for multiple types of emissions units pursuant to subparagraph 62-212.400(2)(a)3., F.A.C. 

3.
Hybrid Test for Multiple Types of Emissions Units.  A significant emissions increase of a PSD pollutant will occur if the sum of the emissions increases for all emissions units, using the method specified above for each type of emissions unit equals or exceeds the significant emissions rate for that pollutant. 

(b)
Any owner or operator of any existing major stationary source seeking to establish or change a plantwide applicability limitation (PAL) for a PSD pollutant shall comply with the requirements under Rule 62-212.720, F.A.C.

Baseline actual emissions and projected actual emissions are defined as follows in Rule 62-210.200, F.A.C.
“Baseline Actual Emissions” and “Baseline Actual Emissions for PAL” – The rate of emissions, in tons per year, of a PSD pollutant, as follows: 

(b)
For an existing emissions unit (other than an electric utility steam generating unit), baseline actual emissions means the average rate, in tons per year, at which the emissions unit actually emitted the pollutant during any consecutive 24-month period selected by the owner or operator within the 10-year period immediately preceding the date a complete permit application is received by the Department, except that the 10-year period shall not include any period earlier than November 15, 1990. 

1.
The average rate shall include fugitive emissions to the extent quantifiable, and emissions associated with startups and shutdowns. 

2.
The average rate shall be adjusted downward to exclude any non-compliant emissions that occurred while the source was operating above an emission limitation that was legally enforceable during the consecutive 24-month period. 

3.
The average rate shall be adjusted downward to exclude any emissions that would have exceeded an emission limitation with which the major stationary source must currently comply, had such major stationary source been required to comply with such limitations during the consecutive 24-month period. 

4.
For a PSD pollutant, when a project involves multiple emissions units, only one consecutive 24-month period must be used to determine the baseline actual emissions for all the emissions units being changed.  A different consecutive 24-month period can be used for each PSD pollutant. 

5.
The average rate shall not be based on any consecutive 24-month period for which there is inadequate information for determining annual emissions, in tons per year, and for adjusting this amount if required by subparagraphs (b)2 and 3 above. 

(c)
For a new emissions unit, the baseline actual emissions for purposes of determining the emissions increase that will result from the initial construction and operation of such unit shall equal zero; and thereafter, for all other purposes, shall equal the unit's potential to emit.

“Projected Actual Emissions” – The maximum annual rate, in tons per year, at which an existing emissions unit is projected to emit a PSD pollutant in any one of the 5 years following the date the unit resumes regular operation after the project, or in any one of the 10 years following that date, if the project involves increasing the emissions unit's design capacity or its potential to emit that PSD pollutant and full utilization of the unit would result in a significant emissions increase or a significant net emissions increase at the major stationary source. One year is one 12-month period. In determining the projected actual emissions, the Department: 

(a)
Shall consider all relevant information, including historical operational data, the company’s own representations, the company’s expected business activity and the company’s highest projections of business activity, the company’s filings with the State or Federal regulatory authorities, and compliance plans or orders, including consent orders; and 

(b)
Shall include fugitive emissions to the extent quantifiable and emissions associated with startups and shutdowns; and 

(c)
Shall exclude that portion of the unit's emissions following the project that an existing unit could have accommodated during the consecutive 24-month period used to establish the baseline actual emissions and that are also unrelated to the particular project including any increased utilization due to product demand growth; or 

(d)
In lieu of using the method set out in paragraphs (a) through (c) above, may be directed by the owner or operator to use the emissions unit’s potential to emit, in tons per year.
3.  Applicant’s PSD Preconstruction Review
Applicant’s PSD Applicability for the Project

Kiln 2 Emissions Increases

The project is located in Liberty County, which is in an area that is currently in attainment with the state and federal AAQS or otherwise designated as unclassifiable.  The facility emits or has the potential to emit 250 tons per year or more of at least one PSD pollutant.  Therefore, the facility is an existing major stationary source and the project is subject to a PSD applicability review.
The Department’s NWD Office provided the applicant with the following VOC emissions factor based on VOC test information from the National Council for Air and Stream Improvement (NCASI) 
 on drying southern pine in lumber kilns and EPA
 regarding technicalities in the analytical methods.

VOC Emission Factor for Steam-Heated Kiln, NCASI Bulletin 845
EFVOC = 4.3 lb VOC/1000 bd-ft (measured as carbon)
Converted from Carbon to Propane Basis
EFVOC = (4.3 lb VOC/1000 bd-ft) (44 lb C3H8) / (3*12 lb C) = 5.26 lb VOC/1000 bd-ft, as propane
Correction for Methanol Emissions

Based on NCASI Bulletin 845, methanol emissions are 0.225 lb/1000 bd-ft.  However, when determining VOC emissions with EPA Method 25 A, methanol shows a response factor of only 65%.  Therefore, total VOC emissions should be adjusted upward by adding in another 35% of the methanol emissions as follows:

EFVOC = (5.26 lb VOC/1000 bd-ft) + (0.35) (0.23 methanol/1000 bd-ft) = 5.34 lb VOC/1000 bd-ft
Correction for Formaldehyde Emissions

Based on NCASI Bulletin 845, formaldehyde emissions are 0.016 lb/1000 bd-ft.  However, when determining VOC emissions with EPA Method 25 A, formaldehyde shows a response factor of 0%.  Therefore, total VOC emissions should be adjusted upward by adding in all of the formaldehyde emissions as follows:

EFVOC = (5.34 lb VOC/1000 bd-ft) + (0.016 formaldehyde/1000 bd-ft) = 5.36 lb VOC/1000 bd-ft
The applicant selected the baseline period as calendar years 2005/2006.  The average lumber drying rate for Kiln 2 during this period was 52,204,724.5 bd-ft/year.  Therefore, the baseline actual VOC emissions are estimated for Kiln 2 as:
VOC = (5.36 lb VOC/1000 bd-ft)(52,204,724.5 bd-ft/year)(ton/2000 lb) = 139.9 tons/year 
After completing the expansion, the maximum lumber drying rate will be 92,000,000 bd-ft/year.  Therefore, the projected actual emissions will be:

VOC = 5.36 lb VOC/1000 bd-ft)(92,000,000 bd-ft/year)(ton/2000 lb) = 246.6 tons VOC/year 
The estimated increase in VOC emissions from Kiln 2 is 106.7 tons VOC/year.
Boiler 1 and 2(EU-001 and Boiler 3 (EU-002)
Since Boilers 1, 2 and 3 provide steam to all four kilns, the baseline actual and projected actual emissions will be estimated from all three boilers combined.  The difference will show the expected emissions increases after the Kiln 2 expansion.  The applicant selected the baseline period as 2005/2006, during which the boilers fired an annual average of 61,778 tons/year of waste wood.  After completing the kiln expansion, the applicant projects an annual waste wood firing rate of 73,876 tons/year will be needed to support the full Kiln 2 expansion as well as Kilns 1, 3 and 4 at their current rates.  Table A shows the estimated emissions from the boiler operations.
	Table A.  Boiler Emissions (EU-001 to EU-003)

	Pollutants
	Actual Annual Emissions, Tons/Year

	
	Baseline
	Projected
	Increase

	NOx
	61.2
	73.1
	11.9

	CO
	166.8
	199.5
	32.7

	VOC
	10.8
	13.0
	2.2

	SO2
	7.2
	8.6
	1.4

	PM
	81.0
	89.4
	8.4

	PM10
	75.2
	83.7
	8.5


For Boiler 2, PM emissions are based on the average stack test data available for the baseline period and the assumption that all PM is PM10.  All other pollutant emissions are based on emissions factors for wood combustion from Section 1.6 in AP-42
.  Since no work is being done to the boilers, these units are capable of accommodating the additional wood combustion.  In fact, during 2002 and 2003, the boilers fired more than the projected amount of waste wood.  The operators have gradually improved utilization because waste wood value has increased over the years and can be sold to nearby pulp mills.
Wood Waste Handling and Storage Operations (EU-014)

Debarking Operations

Bark from the LL1 debarker is chuted directly to a conveyor and can be diverted either to the truck bin or to the bark hog and then to the high-pressure cyclone on Silo1.  Bark from debarker LL2 goes directly by conveyor to the bark truck bin.  After logs are de-barked, the wet bark is transferred by belt conveyor to short-term storage bins and then transported from the plant by truck.  Typically, three to four trucks per day empty the bark storage bins.  There is no open storage of bark.

Saw Mill PM/PM10 Control Measures

All saw mill operations occur inside the saw mill building.  The sawdust along with any fines from the chipping system travels by belt conveyor and goes either to the high-pressure system and the high-pressure cyclone on Silo 1; or directly to the sawdust truck bin by belt conveyor.  There is a diverter in this high-pressure line to divert sawdust to Silo 3, but it is not used for this purpose since Silo 3 is used for planer shavings. 

All log sawing is conducted with a wet mist to cool the saw blades, which minimizes fugitive dust emissions.  Since the sawdust generated is wet, this also minimizes the amount of PM/PM10 emissions when sawdust is being handled and moved by belt and pneumatic conveyors. 

The planing operation is conducted inside the planer mill building.  Planer mill shavings generated by the planer and the trim waste are collected by a negative pressure cyclone, then dropped through an airlock into a high-pressure system, which can be directed to either of two high-pressure cyclones (#8 and #9).  Therefore, cyclones #8 and #9 cannot be operated simultaneously.  One cyclone is on top of the shavings truck bin and the other is on Silo #3.  Planer mill waste (shavings) can go in only one direction at a time; therefore, only one of these cyclones can be in service at any given time. 

Chipping Operations
There is only one chipper located inside the saw mill building.  Chips from all chipping operations travel by conveyor to the chip screen.  From the chip screen, the oversize chips return to the chipper, undersize chips from the chip screen go to the truck bin by belt conveyor, and the fines from the chip screen go into the sawdust conveyor.  
Although a vibrating screen is used to size the wood chips, fines are controlled with a cyclone, and only large chips are dumped to the truck load-outs for shipment to pulp mills.  There is only one cyclone and one chipper for the chipping operation, with the majority of the chipping done by the chipping heads in the enclosed area at the saws. 
Other Activities

· Nearly all conveyors are enclosed.  Some bark conveyors are open; however, this material is generally saturated with moisture and sap.

· All feed systems delivering wood waste to the fuel storage silos are controlled by cyclones. 

· All dried lumber is stored in covered storage sheds.
PM and PM10 Emissions
The applicant selected 2005/2006 as the 2-year baseline period with 2307.6 hours/year for the wood waste handling systems.  Since the emissions factors are in terms of “lb/hour”, the applicant used a scaling factor of 0.5185, which represents the Kiln 2 processing rate divided by the total processing rate for the baseline period.  The following table summarizes the baseline actual emissions from the wood waste handling and storage operations.
Table B.  2005/2006 Baseline Actual Emissions, Wood Waste Handling and Storage
	Cyclone
	Location
	Rating
	Diam.
	PM
	PM
	PM10
	PM10

	
	
	cfm
	ft
	lb/hr
	Tons/Year
	lb/hr
	Tons/Year

	#1
	Planer - negative pressure
	44,800
	13.5
	1.04
	1.196
	0.04
	0.048

	#2
	Sawdust Silo # 3, inactive
	4800
	3.5
	0
	0
	0
	0

	#3
	Bark Silo # 2, high-pressure
	4900
	6.0
	1.04
	1.196
	0.04
	0.048

	#4
	Little Chipper, removed 
	3661
	4.0
	0
	0
	0
	0

	#5
	Big Chipper, low-pressure
	4069
	8.0
	1.04
	1.196
	0.04
	0.048

	#6
	Rechipper, removed 
	3178
	4.0
	0
	0
	0
	0

	#7
	Sawdust Silo # 1, high-pressure
	4800
	6.0
	1.04
	1.196
	0.04
	0.048

	#8/#9
	Shavings Silo # 3, high-pressure
	4800
	5.0
	0.52
	0.598
	0.02
	0.024

	#8/#9
	Shavings Truck Bin, high-pressure
	4800
	6.0
	0.52
	0.598
	0.02
	0.024

	Totals
	---
	---
	---
	---
	5.982
	---
	0.239


The applicant projects that operating Kiln 2 at the new maximum capacity of 92,000,000 bd-ft/year will require approximately 3160 hours/year for log processing.  Since the emissions factors are in terms of “lb/hour”, the applicant used a scaling factor of 0.58228, which represents the new Kiln 2 processing rate divided by the total processing rate.  The following table shows the projected actual PM and PM10 emissions from the wood waste handling and storage operations.  

Table C.  Projected Actual Emissions, Wood Waste Handling and Storage
	Cyclone
	Location
	Rating
	Diam.
	PM
	PM
	PM10
	PM10

	
	
	cfm
	ft
	lb/hr
	Tons/Year
	lb/hr
	Tons/Year

	#1
	Planer - negative pressure
	44,800
	13.5
	1.16
	1.840
	0.05
	0.074

	#2
	Sawdust Silo # 3, inactive
	4800
	3.5
	0
	0
	0
	0

	#3
	Bark Silo # 2, high-pressure
	4900
	6.0
	1.16
	1.840
	0.05
	0.074

	#4
	Little Chipper, removed 
	3661
	4.0
	0
	0
	0
	0

	#5
	Big Chipper, low-pressure
	4069
	8.0
	1.16
	1.840
	0.05
	0.074

	#6
	Rechipper, removed 
	3178
	4.0
	0
	0
	0
	0

	#7
	Sawdust Silo # 1, high-pressure
	4800
	6.0
	1.16
	1.840
	0.05
	0.074

	#8/#9
	Shavings Silo # 3, high-pressure
	4800
	5.0
	0.58
	0.920
	0.02
	0.037

	#8/#9
	Shavings Truck Bin, high-pressure
	4800
	6.0
	0.58
	0.920
	0.02
	0.037

	Totals
	---
	---
	---
	5.82
	9.200
	0.23
	0.368


Again, note that cyclones #8 and #9 cannot operate simultaneously.  Based on SCC No. 3-07-008-01 for the cyclones, the PM emission factor is 2.0 lb PM/hour of operation and the PM10 emission factor 0.08 lb PM10/hour of operation.  The factors were prorated based on the amount of logs that would be processed to support the Kiln 2 operations.  The applicant maintains that no changes will be made to the wood waste handling and storage operations, which are sufficient and capable of accommodating the increased capacity from the Kiln 2 expansion.  
Summary of Emissions

Table D.  Summary of PSD Applicability

	Emissions Unit
	Annual Emissions, Tons Per Year

	
	CO
	NOX
	PM
	PM10
	SO2
	VOC

	Boilers (EU-001,002 and 003)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Wood Handling/Storage (EU-014)
	---
	---
	3.2
	0.1
	---
	---

	Kiln 2 (EU-015)
	---
	---
	---
	---
	---
	106.7

	Total
	0.0
	0.0
	3.2
	0.1
	0.0
	106.7

	
	
	
	
	
	
	

	PSD Significant Emissions Rates
	100
	40
	25
	15
	40
	40

	Subject to PSD?
	No
	No
	No
	No
	No
	Yes


Therefore, the applicant must conduct a BACT review and the project must address modeling issues for ozone.  
Applicant’s Proposed BACT Analysis
Project Feasibility

The applicant maintains that adding a destructive control system to reduce VOC emissions is not technically feasible.  Air flow is directed inside the drying kiln to extract heat from the steam coils, to circulate the hot air for drying and to deliver the warm moist air to the dry lumber to prevent splitting.  The modified kiln will have open ends that would require the custom fabrication of an emission capture system.  If it was possible to collect most exhaust gases for delivery to a control device, it is likely that the high moisture content would cause condensation inside the ductwork prior to destruction.  In addition, there is no natural gas service to the facility or southern Liberty County, so propane would have to be trucked to the facility as supplemental fuel for the destructive control system.
Since the kiln exhaust is high in moisture, the applicant considered a condenser system with an induced-draft blower and chiller.  However, the condenser would generate process wastewater contaminated with VOC, methanol and formaldehyde.  Since the facility cannot connect to a publically owned treatment works (POTW), it would be necessary to install a wastewater treatment system inflating the costs.
The applicant reviewed 28 PSD permits issued since January 1999 for lumber drying kilns.  Of these, 12 projects used steam-heated drying kilns, one used direct-flame drying and the others were not specified.  The VOC controls identified for the 28 projects consisted of the following: good operating practices, routine kiln inspection and preventative and maintenance programs, record keeping, fuel switching to natural gas where available, work practices, good engineering practices, production limits, computerized steam management system and good combustion control.  No add on controls were identified. 
Control Costs

The cost to fabricate movable shrouds and ducting to a control device for Kiln No.2 and to retrofit batch-kiln No. 1 on-site would be approximately $5 million.  An induced-draft blower to direct kiln gasses to either an afterburner or condenser would require 504,580 kilowatt-hours per year.  At the current Talquin Electric Cooperative industrial rate, the blower would cost $55,500 per year to operate, excluding maintenance.  At a cost of $2.59 per gallon in Bristol as of May 27, 2009, supplemental propane for a 10 MMBtu/hour afterburner would cost $2,507,070 per year at current prices in Liberty County.  The capital cost to fabricate and install kiln shrouds, ducting, afterburners or condenser systems and a process wastewater collection system serving the kilns is estimated at an additional $4,000,000.  Even if considered technically feasible, the applicant maintains that the costs of controls are excessive and would be more than the cost of the kiln expansion.  
Energy Input

The gases emitted from the four kilns consist primarily of water vapor driven-off from the green lumber.  The secondary constituents of the kiln gasses are VOC, methanol and formaldehyde, which are potentially combustible gases.  The high water vapor content, which is estimated at 90%, will not support combustion. Therefore, supplemental fuel would have to be injected into an afterburner combustion device to support the flame envelope to destroy the VOC and HAP in the exhaust.  A literature search found three similar industrial afterburners rated at 5, 9 and 16.5 MMBTU/hour of heat input.  Therefore, a mean heat input of 10 MMBtu/hour was estimated to provide VOC and HAP destruction.  Because there is no natural gas service to the NFL facility or southern Liberty County, propane would have to be trucked to the NFL facility. 

Catalytic oxidizers are effective in oxidizing dry gas streams, such as the exhaust from internal combustion engines or printing press operations.  At the North Florida Lumber facility, a catalytic oxidizer would likely be “blinded” by the water vapor and rendered ineffective in oxidizing the VOC emissions.  A condenser system could be installed in conjunction with an induced-draft blower.  For a condenser to condense hot (250(F) gasses to the liquid phase would require an electrically-powered chiller system.  Electricity would also be required to operate the induced-draft blower system to capture kiln emissions.  A 100-hp blower would draw approximately 120 amps at 480 volts, or 57.6 kilowatts per operating hour.  To operate in an energy-efficient manner, a drying kiln must operate under positive pressure.  An emission control system would place a kiln under negative pressure, drawing process heat out of the kiln, which would actually lengthen the drying time and require additional compensatory heat input.  In addition to the large propane fuel consumption required, an add-on control system would require a substantial amount of electricity.
Secondary Adverse Impacts

Combustion of propane would result in the addition of a new source of CO, NOX, VOC and PM10 as a trade off to reduce VOC, formaldehyde and methanol from the lumber drying process.  At 90,500 Btu/gallon (AP-42, Section 1.5), 110.5 gallons per hour propane would be required to support a 10 MMBtu/hour afterburner.  Under a continuous operating scenario, propane combustion would result in new emissions of 3.64 tons CO/year, 6.31 tons NOX/year, 0.48 tons VOC/year and 0.35 tons PM10/year for the afterburner. 

A condenser would generate process wastewater contaminated with VOC, methanol and formaldehyde, resulting in high chemical oxygen demand and biological oxygen demand in the wastewater.  Because the Bristol saw mill is not served by the City of Bristol publicly owned treatment works (POTW), the NFL facility cannot connect to a POTW under a Clean Water Act Section 307 pretreatment program and would be a direct discharger to waters of the State.  This would require installation of a wastewater treatment system and an industrial waste discharge permit under the National Pollutant Discharge Elimination System (NPDES). 

Applicant’s Proposed BACT

The applicant notes that no control systems have been identified in EPA’s RACT/BACT/LAER Clearinghouse database because of the technical feasibility issues as well as the high capital and operating costs.  The applicant proposes the following best operational practices to minimize VOC emissions from Kiln 2.
1. Minimize over-drying lumber by:

a. Setting the charge target moisture content relative to the industry lumber grade requirement and/or customer required moisture content at the maximum value possible that will not result in an unacceptable re-dry rate.

b. Maintaining records of the actual charge average moisture content and computing a monthly average.  Calculating the monthly over-dry percent and adjusting operations to minimize the amount of over-dry.

c. Maintaining kiln components (baffles, fans, vents, steam heating coils, and kiln controls) to provide reasonably uniform temperatures and air flow throughout the kiln.

d. Periodically, reversing the air flow direction in the kiln to improve uniform drying and reduce over-drying.

e. Maintaining records of the kiln conditions for each charge dried, including dry bulb temperature, wet bulb temperature, relative humidity and drying time.

2. Maintaining a consistent moisture content for the processed lumber charge by:
a. Proper stacking and spacer stick placement to provide adequate air flow throughout the charge.

b. Properly maintaining critical kiln components such as baffles, fans, vents, steam heating coils and kiln controls to provide reasonably uniform temperatures and air flow throughout the kiln.

c. Periodically, reversing the air flow direction in the kiln to improve uniform drying and reduce over-drying.

d. Maintaining records of the piece-to-piece moisture content variability for each charge including the mean and standard deviation of the data.  Tracking mean values and standard deviations on a monthly and 12-month rolling basis.

3. Drying at the minimum temperature by monitoring and recording thermocouple readings at various locations inside the kiln to identify and prevent “hot spots” that are above the maximum target drying temperature of 250° F.

4.  Department’s PSD Preconstruction Review

Department’s PSD Applicability Review
Based on the available information, the Department conducted its own PSD applicability analysis.
Kiln 2 (Part of EU-015)
Kiln 2 is being physically modified to increase the kiln length from 85 feet to 227 feet and the kiln drying capacity from 59,000,000 bd-ft per year to 92,000,000 bd-ft per year.  Additional VOC emissions will result from this change.  Kilns have many openings and are difficult to test.  No test data is available for the kilns at this facility.  As previously discussed, a VOC emissions factor of 5.36 lb VOC per 1000 bd-ft will be used.  This factor is based on the NCASI bulletin 845 for kiln drying southern yellow pine.  The factor is then adjusted from carbon to propane and corrected for a response factor of 65% for methanol and a response factor of 0% for formaldehyde. 
Projected Actual Kiln Drying Rate:  After completing modification of Kiln 2, the maximum processing rate will be 92,000,000 bd-ft per year, which will be used to determine projected actual emissions.
Baseline Actual Kiln Drying Rate:  The Department selected 2005 and 2006 calendar years as the 2-year baseline period.  Based on annual operating reports, the 2-year annual average actual kiln drying rate was 48,369,000 bd-ft per year for the baseline period.  This is slightly more conservative because the applicant prorated the 2005 processing rate for a portion of January in which the Kiln 2 did not operate.
Predicted VOC Emissions Increase:  The predicted VOC emissions increase from Kiln 2 is difference between the projected actual and baseline actual kiln drying rates applied to the emissions factor.
VOC = (5.36 lb VOC/1000 bd-ft/year) (92,000,000 - 48,369,000 bd-ft/year) (ton/2000 lb) = 116.93 tons/year
See Attachment A for additional information related to emissions calculations.
Boiler 1 and 3 (EU-001) and Boiler 2 (EU-002)

Boilers 1, 2 and 3 fire waste wood derived from the de-barking, saw mill and planing operations.  As a group, the three boilers provide the steam necessary to support drying operations in the four kilns.  Since there are no changes proposed for the boilers, the emissions factors for baseline and projected actual emissions will be the same.  The emissions factors for these units are based on the heat input rate from firing the carbonaceous fuel.  
Projected Actual Emissions:  Since the boilers will not undergo any changes, the projected actual emissions are the maximum annual rate (tons/year) at which the existing emissions units are projected to emit a PSD pollutant in any one of the 5 years following the date the unit resumes regular operation after the project.  Based on current carbonaceous fuel requirements, the applicant projects 73,876 tons/year of carbonaceous fuel will be needed to support the full capacity of Kiln 2 as well as the current levels of Kilns 1, 3 and 4.

The Department conducted a check on this estimate.  The amount of carbonaceous fuel fired to provide the steam necessary for kiln drying has steadily decreased from approximately 1.0 to 0.5 tons of waste wood fuel per 1000 bd-ft of lumber dried.  The applicant explained that the carbonaceous material had previously had little monetary value and had to be land-filled if not used.  Today, this material is much less expensive than conventional fuels and can be sold to nearby pulp and paper mills.  Operators now carefully manage boiler operations to minimize carbonaceous fuel consumption.

Based on 2007/2008 operational data, the plant utilized 0.53 tons/year of wood per 1000 bd-ft of kiln dried lumber.  To support the difference between the new capacity of Kiln 2 (92,000,000 bd-ft/year) and its actual production in 2007/2008 (48,083,000 bd-ft/year) would take an additional 25,484 tons/year of wood.  Adding this amount to the current carbonaceous fuel usage 2007/2008 (53,093 tons/year) gives a total of 78,577 tons/year of wood to support future kiln operations.  This estimate is within 5% of the applicant’s projection and adequately supports the applicant’s projection.
Baseline Actual Emissions:  For the baseline period of 2005/2006, 61,778 tons/year of carbonaceous fuel was fired.  The definition of projected actual emissions allows the exclusion of “… that portion of the unit’s emissions following the project that an existing unit could have accommodated during the consecutive 24-month period used to establish the baseline actual emissions and that are also unrelated to the particular project including any increased utilization due to product demand growth.”  Although this is an unusual case, the rule allows the deduction of any emissions that the boilers could have accommodated prior to the Kiln 2 modification project.  The following shows that the boilers could have accommodated the applicant’s estimated fuel consumption rate:

· As limited by the current Title V permit conditions, then maximum amount of carbonaceous fuel that can be fired in the boilers is 98,501 tons/year.

· In 2002, the boilers actually fired 83,027 tons/year.

Predicted Emissions Increase:  Because the boilers are capable of accommodating the full amount of carbonaceous fuel to support the Kiln 2 modification, no actual emissions increases are expected from these emissions units.  The following table shows the amounts of emissions excluded from the projected actual emissions, which also represents the potential increases.
Table E.  Emissions Summary for Boilers
	Pollutant
	lb/MMBtu
Boilers 1 and 3
	lb/MMBtu
Boiler 2
	Baseline
	Projected
	Excluded
	Increase

	
	
	
	TPY
	TPY
	TPY
	TPY

	CO
	0.600
	0.600
	166.80
	199.47
	-32.67
	None

	NOX
	0.220
	0.220
	61.16
	73.14
	-11.98
	None

	PM
	0.350
	0.200
	97.30
	116.35
	-19.05
	None

	PM10
	0.320
	0.200
	88.96
	106.38
	-17.42
	None

	SO2
	0.026
	0.026
	7.23
	8.64
	-1.41
	None

	VOC
	0.038
	0.038
	10.56
	12.63
	-2.07
	None


Note that the above emissions calculations also consider:  74,832 tons/year of wood fired for projected actual emissions; 61,778 tons/year of wood fired in the 2005/2006 baseline period; CO, NOX, and SO2 emissions factors from Section 1.6-2 in AP-42 for all boilers; PM and PM10 emissions factors from Section 1.6-1 in AP-42 for Boilers 1 and 2; the permitted PM emissions standard (Rule 62-296.410, F.A.C.) for Boiler 2; and all PM from Boiler 2 is assumed to be PM10.  Since the Department did not have the PM emissions tests for Boiler 2, the PM standard was used to determine the increase, which is more conservative.  See Attachment A for additional information related to emissions calculations.  As shown, all of the emissions increases from fuel consumption in the boilers could have been accommodated before the Kiln 2 project so there is no predicted emissions increases.  
Discussion of Heating Value of Wood Materials

The applicant used a heating value of 4500 Btu/pound of wood as fired, which is a common factor derived from Section 1.6 (Wood Residue Combustion in Boilers) of EPA’s AP-42 emission factor document
.  The Department’s NWD Office suggested the use 10,380 Btu/lb on an oven-dried basis as a more accurate heating value of southern yellow pine based on USDA testing
.  This would be 5190 Btu/pound as fired assuming 50% moisture.  As the NWD Office notes, this would change the amount of wood fired if this number is back-calculated from the annual heat input rate.
Although the plant does process southern yellow pine, there is no existing plant data identifying the heating value of the combination of bark/sawdust/chips/shavings fired in the boilers.  The applicant indicates that the boilers primarily fire sawdust and fines since much of the larger materials are sold.  The applicant commented that the moisture content of the waste wood fired in the boilers is estimated at approximately 58% moisture because of the wet sawing operations.  This would be 4360 Btu/lb as fired based on the USDA heating value of 10,380 Btu/lb on an oven-dried basis.  Therefore, the Department will require semiannual sampling and analysis of the mixed carbonaceous fuel to develop a plant-specific heating value for the boiler fuel.  The Department notes that the use of this alternate heating value would not affect the conclusion for this project.
Wood Waste Handling and Storage Operations (EU-014)

As indicated in the Title V air operation permit, the activities identified under this emissions unit are considered “unregulated activities”.  In other words, there are no specific rules that regulate these activities, which result in PM and PM10 emissions.  Based on the application and conversations with the applicant, the following describes these activities.
· Log Handling:  Trucks deliver and unload logs, which are stored outside.  There is minimal dust from unloading.

· Log De-Barking:  Bark is removed from logs by a mechanical de-barking system that peels the bark off of the log.  There is minimal dust since the logs are wet and full of sap.  The peeled bark is transferred by conveyor directly to a large truck-loading storage bin with a portion of the bark chips being conveyed to a hogger that is controlled by a cyclone.  When in full operation, approximately two to three trucks per day of bark are removed by truck and delivered to nearby pulp mills.  After hogging, the sized bark chips are pneumatically transferred to a large storage silo for use as boiler fuel.

· Conveyors:  Except for a few of the bark conveyors, the belt conveyors are covered.  The bark is a negligible source of dust since it is wet and full of sap.

· Saw Mill Operations:  De-barked logs are transferred to the saw mill operation.  Inside a large building, logs are cut to size and rough-cut lumber is sent to kilns for drying.  A wet mist is applied to all log saw blades for cooling and to minimize dust emissions.  Trim saws chop the rough lumber to size.  Trim saw waste is sent to a chipper for sizing inside the building.  Wet sawdust and small wood chips are pneumatically transferred to the large fuel storage silos, which are controlled by cyclones.  Large wood chips are pneumatically transferred to a vibrating screen operation, which is controlled by cyclones.  The large chips are then transferred to a truck storage silo for removal by truck to pulp mills.

· Kiln Drying:  Rough-cut lumber is transferred to the kilns for drying. 

· Planer Mill:  Dried lumber is transferred to the planer mill operation inside a building.  The dried, rough-cut lumber is planed to final size and smoothness creating wood shavings.  A trim saw chops the lumber to final size.  Large wood waste from the trim saw is hogged, which is controlled by a cyclone.  A vibrating conveyor sizes the wood chips and shavings.  Small wood chips and shavings are pneumatically transferred to a large fuel storage silo, which is controlled by a cyclone.  Large wood chips and shavings are pneumatically transferred to a truck storage silo, which is controlled by a high-pressure cyclone.  The large wood chips and shavings are removed by truck to pulp mills. 

· Lumber Handling:  Processed lumber is stored in enclosed buildings until removal by truck.

Based on these processes, it appears that PM and PM10 emissions are fairly well controlled at the existing mill.

Projected Actual Activity Level:  For the 2005/2006 baseline period, approximately 238,591 tons/year of logs were processed to produce 48,369,000 bd-ft of lumber/year in Kiln 2.
Baseline Actual Activity Level:  After the Kiln 2 modification project, approximately 453,811 tons/year of logs will have to be processed to produce 92,000,000 bd-ft of lumber/year in Kiln 2. 
Predicted Emissions Increase:  Increases in PM and PM10 emissions will be based on additional 215,220 tons/year of logs over baseline period needed to process additional dried lumber from the Kiln 2 expansion.  Due to improvement in the saw mill operations, the applicant indicates that the log processing operations can be completed in 3160 hours/year.  No changes in the saw mill operations are necessary to achieve the increased drying capacity for the modified Kiln 2.  
There are no specific emissions factors for lumber mills.  The Department reviewed the following sections in Chapter 10 (Wood Products Industry) of EPA’s AP-42, Compilation of Air Pollutant Emission Factors, Fifth Edition, Volume I:  Chemical Wood Pulping (10.2), Plywood Manufacturing (10.5), Reconstituted Wood Products (10.6 including Oriented Strand Board, Particle Board, Medium Density Fiberboard, and Hardboard/Fiberboard), Wood Preserving (10.8) and Engineering Wood Products (10.9).  Although there were several placeholders for activities such as log storage, log cutting, log debarking and trim cutting, these activities were all identified as “uncontrolled” with “No Data” and had no emissions factors.  There is very limited data available to provide reasonable estimates.  Many of the emission factors that did exist in these sections warned to “use with caution”.
Therefore, the Department relied on previous estimates provided in the 2002 Title V application, which identified potential emissions.  The applicant recreated these emissions calculations, but could not verify the factors.  The 2002 application was prepared by another consultant.  Particularly, the applicant mentioned that the emissions estimate for loading bark/sawdust, wood chips and shavings to the fuel storage bins (172 tons/year of PM and 103 tons/year of PM10) appeared unreasonable given the controls and processes in place at the North Florida Lumber facility.
Based on discussions with the applicant and the process flow diagrams provided, the Department agrees that the potential emissions estimates in the 2002 Title V application appear unreasonably high.  The 2002 application identifies 172.2 tons of PM per year and 102.3 tons of PM10 per year from the wood waste storage bin load-out based on the emissions factors for SCC No. 30703002.  The Department notes that SCC No. 30703002 is for the dumping of waste materials to open bins at pulp and paper mills.  However, no background information is available to support its use for the saw mill operations.  In fact, the waste wood materials at the saw mill have been screened and sized to remove the fines before loading the open bins at the truck load-outs.  Only large wood chips and shavings are sold to the pulp mills.  The fines are transferred throughout the process to the large wood waste silos for use as boiler fuel.  Therefore, there will be little or no emissions from the truck load out bins.
It appears that the only quantifiable source of emissions missing from the applicant’s estimate may be the screening operations for the wood chips.  It is noted that some of the fines are removed by cyclones prior to the screening process, so dust emissions should be minimal.  The 1999 PSD application for the new McDavid Saw Mill application identified screening as one of the largest sources of fugitive dust emissions.  For completeness, the Department developed the following emissions factors from the 1999 application for the McDavid Saw Mill (225,000,000 bd-ft per year capacity):  0.022 lb PM per ton chips and 0.021 lb PM10 per ton chips.  To be conservative and account for all screening operations, the Department applied these emissions factors to the total tons of bark, sawdust, chips and shavings produced.  See Attachment A for additional information related to emissions calculations.  The following table summarizes the estimated increases in PM and PM10 emissions from the saw mill operations.
Table F.  Emissions Increases, Wood Waste Handling and Storage Operations (EU-014)
	Activity
	Projected Increase, TPY

	
	PM
	PM10

	Debarking Cyclone #3
	2.15
	1.18

	Sawing Cyclones #7
	2.77
	1.11

	Shavings Cyclones #8/#9
	1.38
	0.55

	Planing Trimming Cyclones #1
	2.77
	1.11

	Chipping Cyclone #5
	1.38
	0.55

	Screening Operations
	0.83
	0.79

	Total
	10.45
	4.50


Additional information related to the estimates is provided in Attachment A.  The Department notes that no changes are being made to the saw mill operations to support the Kiln 2 increased capacity.
PSD Applicability Summary

The following table summarizes the emissions increases for the Kiln 2 project.

Table G.  Department’s PSD Applicability Summary
	Emissions Unit
	Annual Emissions, Tons Per Year

	
	CO
	NOX
	PM
	PM10
	SO2
	VOC

	Boilers (EU-001,002 and 003)
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Wood Handling/Storage (EU-014)
	---
	---
	10.45
	4.50
	---
	---

	Kiln 2 (EU-015)
	---
	---
	---
	---
	---
	116.93

	Total
	0.00
	0.00
	10.45
	4.50
	0.00
	116.93

	
	
	
	
	
	
	

	PSD Significant Emissions Rates
	100
	40
	25
	15
	40
	40

	Subject to PSD?
	No
	No
	No
	No
	No
	Yes


As shown in the above table, the increase in VOC emissions exceeds the PSD significant emissions rate of 40 tons/year.  Therefore, the project is subject to PSD preconstruction review for VOC emissions.
Department’s BACT Analysis
Discussion of Control Systems

On July 28, 2003, EPA stated in memorandum regarding lumber kilns in the Plywood and Composite Wood Products (PCWP) MACT, “… there are no currently applicable controls for lumber kilns …”  The very nature of lumber kilns presents a variety of technical challenges to add destructive control devices.  Kilns typically operate with several vents to supply fresh air and exhaust high-moisture air.  It is typical that these vents will alternate inlet/outlet operation.  Any add on control device would have to function in coordination with the complex inlet/outlet kiln ventilation system and still maintain consistent kiln conditions for drying wood.  However, it is possible to destroy VOC emissions from kiln operations with devices such as thermal or catalytic oxidation systems.  Nevertheless, such large volumes of air and water vapor will result in a dilute emissions stream, which is difficult and expensive to control.
Thermal oxidizers can be used with dilute gas streams to destroy 95% or more of the VOC emissions.  The oxidizer chamber is maintained above the ignition temperature of the gas stream.  However, for dilute gas streams, this requires constantly firing a supplemental fuel to sustain the minimum temperature necessary for destruction, which is typically greater than 1200° F.  The oxidizer chamber must be sufficiently large to provide enough residence time at the ignition temperature to complete oxidation.

Since constant fuel firing results in high operating costs, there are also regenerative thermal oxidation systems that use large ceramic beds to serve as heat sinks for the process.  The exhaust stream passes through one ceramic bed that preheats the gas stream before oxidation in the combustion chamber.  Hot gases exit the combustion chamber and heat up a second ceramic bed, which serves as the inlet bed for the next cycle once the first bed cools below the required temperature.  Although this helps maintain the oxidation temperature with a minimum amount of fuel consumption, such systems have a high capital cost.  
Catalytic oxidizers use a catalyst to oxidize the inlet gas stream at much lower temperatures than thermal incinerators.  The catalyst must be carefully selected based on contaminants in the gas stream to prevent poisoning and premature replacement.  Even so, it is necessary to periodically replace the catalyst to maintain performance, which increases the annual operating costs.  Catalytic oxidizers can also use ceramic beds to conserve heat and reduce fuel costs.  Again, high capital costs may offset fuel savings for some applications of regenerative catalytic oxidizers.
Biofiltration uses microorganisms to naturally biodegrade organic compounds into carbon dioxide and water.  The VOC stream is considered the feedstock for the microorganisms, which must be carefully managed or the colony can be destroyed.  Air flows, temperatures and contaminants can all negatively affect the colony.  This control system would require much research and development for application to a lumber kiln.  It is not considered technically feasible for this application.
Energy Impacts

An add-on control system would require electrical energy to power the induced draft fan to deliver air to the control device.  The applicant predicted 504,580 kilowatt-hours per year resulting in an annual cost of $55,500.  The applicant also estimated approximately 322,660 gallons of propane per year (Kiln 2 only) resulting in annual cost of $835,690. 
Environmental Impacts

As previously described, a portion of the VOC emissions are considered hazardous air pollutants, which would be destroyed by the add-on control system.

Estimated Costs of Control Systems

In 1999, the Department issued a PSD permit to Champion International Corporation for its new McDavid Saw Mill.  This project included three large kilns with a potential control system for each kiln.  The following summarizes the costs for potentially applicable control options.

Table H.  Summary of Control Costs for 1999 McDavid Saw Mill

	Costs
	RTO
	RCO

	Installed Capital Cost*
	$5,807,650
	$5,764,200

	Total Annualized Cost*
	$2,154,575
	$1,819,222

	Cost Effectiveness
	$8351/ton
	$7051/ton


*  Costs were for three control systems.

For the Kiln2 modification project at North Florida Lumber, the Department evaluated costs provided by the applicant as summarized in the following table.  See Attachment A for additional details.
Table I.  Summary of Applicant’s Control Costs*
	Costs
	Thermal Oxidizer

	Installed Capital Cost
	$1,333,332

	Total Annualized Cost
	$1,146,342

	Cost Effectiveness
	$10,327/ton


*  The Department used the applicant’s estimated capital and operating costs to predict these costs in accordance with the OAQPS cost methodology.  
The above cost estimates assume 95% destruction and are higher than the McDavid Saw Mill estimates.  However, this is not unusual when trying to modify an existing unit for add-on controls because of additional retrofit costs.  Annual costs are high because of the high annual fuel requirements needed to ensure an adequate minimum temperature is maintained.  Since there is no natural gas available at the plant, costs for propane were used.
The Department also developed its own cost analyses based on general information available from the following EPA Air Pollution Control Technology Fact Sheets:  EPA-452/F-03-018 (Catalytic Oxidation), EPA-452/F-03-021 (Regenerative Thermal and Catalytic Oxidation, RTO and RCO) and EPA-452/F-03-022 (Thermal Oxidation).  The following table summarizes the analyses.
Table J.  Summary of Department’s Estimated Control Costs

	Costs
	Thermal
	Catalytic
	RTO
	RCO

	Installed Capital Cost
	$1,882,806
	$1,833,689
	$2,865,140
	$2,865,140

	Total Annualized Cost
	$1,735,456
	$949,589
	$671,261
	$867,728

	Cost Effectiveness
	$15,613/ton
	$8,543/ton
	$6,039/ton
	$7,806/ton


The Department notes that the cost estimate is based on a system that would place the kiln under negative pressure to create a total enclosure.  This requires a relatively large flow rate (~24,000 scfm) in order to maintain face velocities at the open doorways above 200 fpm.  This flow rate would likely ruin the air flow delivery within the kiln as part of the drying process.  It would also expel much of the heat needed within the kiln to dry the wood.  The above costs adjust the 1992 dollars to 2009 dollars, but do not include any costs to retrofit existing Kiln 2 for add-on controls.  Again, this analyses shows that it does not appear cost effective to install controls on the existing lumber kiln to reduce VOC emissions.
Department’s Preliminary BACT Determination

Therefore, the Department will adopt the applicant’s recommended best operating practices to minimize VOC emissions from Kiln 2.
1. Minimize over-drying the lumber;
2. Maintain consistent moisture content for the processed lumber charge; and
3. Dry at the minimum temperature.

The draft permit includes a plan to implement the best operating practices.  The implementation plan can be changed without revising the air construction or operation permits.

Air Quality Analysis
Generally, the first step is to determine whether the Department will require preconstruction ambient air quality monitoring.  The regulations establish minimum regulatory thresholds for preconstruction ambient monitoring, known as de minimis air quality levels.  For most pollutants, an EPA-approved air quality model is used to determine the predicted maximum ambient concentrations, which are compared to the de minimis.  For ozone, there is no de minimis air quality level because it is not emitted directly.  Therefore, the de minimis levels for ozone are 100 tons per year or more of NO2 or VOC emissions.  If the predicted maximum ambient concentration is less than the corresponding de minimis air quality level, Rule 62-212.400(3)(e), F.A.C. exempts that pollutant from the preconstruction ambient monitoring analysis.  If the predicted maximum ambient concentration is more than the corresponding de minimis air quality level (except for non-methane hydrocarbons), the applicant must provide an analysis of representative ambient air concentrations (pre-construction monitoring data) in the area of the project for each pollutant with an Ambient Air Quality Standard (AAQS). 

If preconstruction monitoring data is necessary, the Department may require the applicant to collect representative ambient monitoring data in specified locations prior to commencing construction on the project.  Alternatively, the Department may allow the requirement for preconstruction monitoring data to be satisfied with data collected from the Department’s extensive ambient monitoring network.  Preconstruction monitoring data must meet the requirements of Appendix B to 40 CFR 58 during the operation of the monitoring stations.  The preconstruction monitoring data will be used to determine the appropriate ambient background concentrations to support any required AAQS analysis.  Finally, the Department may require the applicant to conduct post-construction ambient monitoring to evaluate actual impacts from the project on air quality.

At 117 tons/year, the increase in VOC emissions is greater than the de minimum level of 100 tons/year of VOC emissions.  Since the increase in VOC emissions is greater than this threshold, the regulations require preconstruction ozone monitoring.  This can be satisfied with existing monitoring data from nearby ambient air monitoring stations managed by the Department as shown in the following table.

Table K.  Representative Ambient Ozone Data
	Representative Ambient Concentrations

	Pollutant
	Averaging Period
	Ambient Concentration
	Monitor Location

	Ozone
	8-hour
	72 parts per billion (ppb)
	Leon County Stations
AIRS # 073-0012 (Tallahassee Community College)
AIRS # 073-0013 (Miccosukee Rd Greenways Trail)


The above table represents the average of the concentrations for these stations from 2006-2008.  Since this area is a more urban area, this represents a conservative estimate of the ozone levels near Bristol, Florida.  The regulations also indicate an air dispersion impact analysis for each PSD-significant for which there is an ambient air quality standard.  For ozone, the AAQS is an 8-hour concentration of 75 ppb.  However, because ozone formation is a complex mechanism involving the photochemical reaction of precursors such as VOC and NOX in the presence of sunlight, there are no approved direct impact models that can predict the ozone impact based on VOC emissions increases from a single relatively small plant.  There are large complex urban air shed models that predict ozone levels for general areas based on current actual ambient ozone levels as well as complex meteorology and NOX and VOC emissions from motor vehicles, large industrial sites and miscellaneous area sources.  However, the model was developed as a macro-scale model to determine ozone levels for urban areas.  It would not be possible to identify the impacts resulting from a relatively small increase at a single facility.  In addition, the existing ambient air quality data is well below the AAQS.  Therefore, ozone impact modeling is not required.
Additional Impact Analysis
Associated Growth

The project will be an expansion of existing Kiln 2.  Although the project will result in a few new jobs during construction of the Kiln 2 project, it is unlikely that new permanent jobs will be created to support the increase in production capacity.

Impacts to Soils and Vegetation

The area is currently in attainment with the AAQS for ozone, which is protective of impacts to vegetation.  The project is not large enough to impact regional ozone levels, so there is no predicted impact to vegetation.
5.  Review of HAP Emissions

Increased HAP emissions are based on increasing the Kiln 2 capacity to 92,000,000 bd-ft/year over the baseline actual (2005/2006) production rate of 48,369,000 bd-ft/year.  The difference is 43,631,000 bd-ft/year.
Methanol Emissions
Based on NCASI Bulletin 845, methanol emissions are 0.225 lb/1000 bd-ft.  Therefore, the total estimated increase on methanol emissions is:
EFmethanol = (0.225 lb/1000 bd-ft) (43,631,000 bd-ft) (ton/2000 lb) = 4.91 tons/year
Formaldehyde Emissions

Based on NCASI Bulletin 845, formaldehyde emissions are 0.103 lb/1000 bd-ft.  Therefore, the total estimated increase on formaldehyde emissions is:
EFformaldehyde = (0.016 lb/1000 bd-ft) (43,631,000 bd-ft) (ton/2000 lb) = 0.35 tons/year
NESHAP Subpart DDDD (Plywood and Composite Wood Products) in 40 CFR 63 regulates plywood and composite wood products manufacturing facilities, which includes manufactures of plywood, veneer, particleboard, oriented strandboard, hardboard, fiberboard, medium density fiberboard, laminated strand lumber, laminated veneer lumber, wood I-joists, kiln-dried lumber, and glue-laminated beams.  As described by EPA in a July 28, 2003 memorandum, “We proposed to include all lumber kilns in the PCWP source category because the design and operation of lumber kilns are essentially the same regardless of whether the kilns are located at a saw mill or are collocated with PCWP or other types of manufacturing operations.”  Pursuant to §63.2232(b), “The affected source includes lumber kilns at PCWP manufacturing facilities and at any other kind of facility.”  However, §63.2252 states that, “For process units not subject to the compliance options or work practice requirements specified in §63.2240 (including, but not limited to, lumber kilns), you are not required to comply with the compliance options, work practice requirements, performance testing, monitoring, SSM plans, and recordkeeping or reporting requirements of this subpart, or any other requirements in subpart A of this part, except for the initial notification requirements in §63.9(b).”  Therefore, the lumber kilns are subject to NESHAP Subpart DDDD, but have only initial notification requirements.
6.  Preliminary Determination

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the Draft Permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the conditions specified in the Draft Permit.  Susan DeVore is the project engineer responsible for reviewing the application and drafting the permit changes.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.
Table A-1.  Department’s PSD Applicability Summary
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Table A-2.  Department’s Summary of Boiler Emissions
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Table A-3.  Department’s Summary of Kiln Emissions
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Table A-4.  Department’s Summary of Emissions from Wood Handling and Storage Operations
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Table A-5.  Summary of Annual Boiler and Kiln Operations
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Table A-6.  Estimated Capital Costs Based on Applicant’s Information
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Table A-7.  Estimated Annual Costs Based on Applicant’s Information
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Table A-8.  Department’s Estimates Based on General Cost Information
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Figure 1.  Example of Steam Coil
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