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I. APPLICATION INFORMATION

A.  Applicant

Trail Ridge Energy, LLC
29261 Wall Street
Wixom, Michigan 48393
Secondary Responsible Official:  Mr. Scott Salisbury, Managing Member
B.  Facility 
Trail Ridge Landfill, City of Jacksonville
5110 US Highway 301 South

Baldwin, Florida 32234
Primary Responsible Official:  Mr. L. Chris Pearson, Acting Division Chief, Environmental Resource Management Department – Solid Waste Division, City of Jacksonville
C.  Reviewing and Process Schedule

02-24-2006:
Date of receipt of Application 

03-15-2006:
DEP’s Completeness Request

04-12-2006:
Applicant’s response to DEP’s Completeness Request
04-27-2006:
DEP’s 2nd Completeness Request
05-10-2006:
Applicant’s response to DEP’s 2nd Completeness Request
06-05-2006:
Date of receipt of modeling information

07-05-2006:
DEP’s 3rd Completeness Request concerning modeling

07-25-2006:
Applicant’s response to DEP’s 3rd Completeness Request 

07-31-2006:
DEP’s 4th Completeness Request regarding PM10 emission limit for Brevard Energy project
08-15-2006:
Applicant’s response to DEP’s 4th Completeness Request.  Application Complete  
D.  Facility Location

This facility is located at 5110 US Highway 301 South, Baldwin, Duval County, Florida.  Latitude and Longitude are 30/14/00 and 82/02/30 respectively.  UTM coordinates of the site are: Zone 17, 399.765 km E and 3344.919 km N.  This location is approximately 45 km from the nearest Class I area, the Okefenokee Wilderness Area.

Facility Identification Code (SIC): 
Major Group No. 49, Industry Group No. 4953.
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                   Figure 1- Location of Facility                                                          Figure 2- Regional Location
E. 
Facility Description
Trail Ridge Landfill is a Municipal Solid Waste (MSW) Landfill consisting of 176 acres which are allocated for Class I MSW and is owned by the City of Jacksonville.  The Non-Methane Organic Compound (NMOC) control device (gas collection and control system) is installed in accordance with the requirements of 40 CFR 60, Subpart WWW.  Methane-rich landfill gas (LFG) produced from the decomposition of disposed waste materials at both active and capped cells is being collected by a gas recovery system.  A blower station connected to the gas recovery system moves the collected LFG to a central location.  LFG is directed to an enclosed flare where methane, NMOC and HAPs contained in the gas are destroyed at high temperatures.  Approximately 3,100 scfm of LFG is currently being directed to the flaring system for control.  
In order to reduce the amount of LFG wasted by flaring, all available LFG from the landfill will be supplied to Trail Ridge Energy for use as fuel to power the proposed internal combustion (IC) engine electricity generation plant.  While the Trail Ridge Energy electricity generation plant will be located on leased land at the Trail Ridge Landfill facility, the electricity generation equipment and processes will be owned and operated by Trail Ridge Energy and not directly under the control of the Trail Ridge Landfill.  
Nevertheless, the Department presumes one facility located within another facility establishes a “control” relationship.  Since Trail Ridge Energy will be fueled exclusively with methane-rich gas generated by the landfill and under contract with the City of Jacksonville, the owner of the landfill, the Department concludes that the owner of the landfill, the City of Jacksonville has control over the electricity generation operations of the proposed plant.  Therefore, Trail Ridge Energy is part of the Trail Ridge Landfill facility, and its approved Air Construction Permit will be incorporated into the Trail Ridge Landfill Title V Operating Permit.  The Title V Operating Permit will have two different sections (one for the landfill operations and one for the electricity generation operations) with a secondary responsible official for each section.  A primary responsible official will be designated for the entire facility that will be responsible for all appropriate reporting and compliance certifications of both sections of the facility.  The primary responsible official will be the Solid Waste Division Chief of the Environmental Resource Management Department for the City of Jacksonville.
The facility is classified as a Major or Title V Source of air pollution because emissions of at least one regulated air pollutant, such as particulate matter (PM/PM10), sulfur dioxide (SO2), nitrogen oxides (NOx), carbon monoxide (CO), or volatile organic compounds (VOC) exceed 100 tons per year (TPY).  The facility is also classified as a Title V source since the design capacity of the landfill is greater than 2.5 million cubic meters and megagrams.  The provisions of 40 CFR 60, Subpart A, General Provisions, Subpart WWW, Standards of Performance for Municipal Solid Waste Landfills, 40 CFR 63, Subpart A, General Provisions, and 40 CFR 63, Subpart AAAA, [National Emission Standards for Hazardous Air Pollutants] Municipal Solid Waste Landfills, applies to the designated facility. 

The proposed LFG fueled IC engine electricity generation plant will be subject to Prevention of Significant Deterioration (PSD) review with respect to Rule 62-210.200(185)(a)3, F.A.C. due to its potential CO emissions being greater than 250 TPY.  Best Available Control Technology (BACT) determinations are required for each pollutant emitted in excess of the Significant Emission Rates listed in Rule 62-210.200(264), F.A.C.  These values are 40 TPY for NOx, 100 TPY for CO and 15 TPY for PM10.

II.  
PROJECT DESCRIPTION
The proposed project will consist of Caterpillar (CAT) Model G3520C gas IC engines and electricity generators. The electricity generation plant will consist of:

1. LFG treatment equipment (gas dewatering, filtration and compression equipment and processes).
2. Six (6) lean-burn IC engines that will be connected to individual electricity generators.  Each gas IC engine will be connected to a 1,600 kilowatt electricity generator.  The plant will have the potential to generate 9.6 megawatts of electricity under base load operating conditions and will be interconnected to the Jacksonville Electric Authority distribution network through a nearby power line.

3. Ancillary equipment that supports the electricity generation operations (e.g., engine oil storage tanks and LFG temperature and moisture conditioning equipment).
The LFG fueled IC engines will be housed in a single building constructed near the existing LFG collection system header and control system flare.  A gas transmission line will be connected to the header of the existing LFG collection system and a dedicated gas blower/compressor will be used to draw methane-rich gas (fuel) from the existing LFG collection system to the proposed electricity generation plant.
A. 
Treatment of Landfill Gas
The equipment and processes used to treat (dewater, filter and compress) the LFG received from the Landfill (prior to its combustion as fuel in the proposed IC engines) will consist of:

1. Initial two-stage inlet gas dewatering/filter vessels (the bottom chambers are used for moisture knock-out, top chambers are equipped with coalescing filter media to remove gas particles having diameters of 1-micron and larger).

2. A gas compressor/blower.

3. Air-to-gas coolers (chillers), which will be used to reduce the elevated temperatures of LFG received from compressor to approximately 10oF above ambient temperatures.

4. Final two-stage gas dewatering/filter vessels (the bottom chambers are used for moisture knock-out, top chambers are equipped with coalescing filter media to remove gas particles having diameters of 1-micron or larger).
Components of the specified gas treatment system will not be equipped with atmospheric vents.  Therefore, all of the LFG received by the system will be directed to the IC engines for use as a fuel. 
B. 
Engine/Generator Specifications
Six identical lean-burn IC engines, CAT Model G3520C gas IC engines will be used to power electricity generators.  This engine:

1. Is designed to fire low-pressure, lean fuel mixtures and produce low combustion by-product emissions.  The engine is equipped with an air-to-fuel ratio controller that monitors engine performance parameters and automatically adjusts the air-to-fuel ratio and ignition timing to maintain efficient fuel combustion, which minimizes air pollutant emissions.

2. Will be fueled exclusively with LFG generated by and received from the Trail Ridge Landfill (natural gas will not be used to fuel the IC engine operations under any conditions).

3. Has a power generation rating of 2,233 brake horsepower (bhp).

4. Will be connected to a 1,600 kW electricity generator.

The proposed facility will have a total electricity generation capacity of 9,600 kW (9.6 MW).  Emissions produced by the combustion of LFG fuel in the six gas IC engines will be released into the ambient air through individual stacks connected to the engine exhaust manifolds.  A noise muffler will be installed on each engine exhaust stack.  The fuel combustion system exhausts and noise mufflers will be located on the roof of the single building that houses the engines.

C. 
LFG Fuel Requirement/Availability

The operation of the six gas IC engines under base load conditions (100% capacity) and with fuel that has a minimum lower heating value (LHV) of 420 Btu/scf (higher heating value (HHV) of 467 Btu/scf) will result in maximum LFG fuel utilization rates of approximately 3,480 scfm and 5.01 million standard cubic feet per day (MMscf/day).
Approximately 3,100 scfm of LFG is currently being controlled by the flaring system, which has a LHV of approximately 443.5 Btu/scf that is expected to be at least 450 Btu/scf at the time full fuel demand is required by the proposed engines.  This gas extraction rate is adequate to fuel and power the six IC engine generators proposed for installation at Trail Ridge Energy.  

The existing LFG flaring system will be periodically operated during periods of equipment downtime and maintenance, and continually operated when future LFG collection and extraction rates (from new waste placement) exceed the fuel supply requirement of the installed and operated engines.
D. 
Ancillary Equipment

Each of the proposed IC engines will be equipped with a stand-alone fan-cooled radiator.  Engine coolant for the radiators will be stored on-site in drum quantities.

Engine lube oil (new and used) will be stored in separate above ground holding tanks positioned on the premises of the proposed LFG fueled IC engine electricity generation plant.  The new lube oil storage tank will have a capacity of approximately 2,000-gallons.  The waste oil storage tank will have a capacity of approximately 1,000-gallons.

III.
AIR POLLUTANT EMISSIONS

A.
Criteria Air Pollutants 
The CAT G3520C gas IC engines will have the following maximum NOx, CO, VOC and PM10 emission rates:
· 2.75 grams of CO per brake-horsepower hour (g/bhp-hr);

13.54 lbs/hr and 59.30 TPY (one engine)

355.8 TPY (six engines)

· 0.60 g/bhp-hr NOx;

4.95 lb/hr and 12.94 TPY (one engine)

77.6 TPY (six engines)

· 0.28 g/bhp-hr of total VOC;

1.37 lb/hr and 5.99 TPY (one engine)

36.0 TPY (six engines) 
· 0.24 g/bhp-hr for PM10.

1.18 lb/hr and 5.17 TPY (one engine)

31.0 TPY (six engines)

The 2.75 g/bhp-hr CO value is based on the results of Best Available Control Technology (BACT) analyses.

The 0.60 g/bhp-hr NOx value is based on the results of BACT analyses.

The 0.28 g/bhp-hr VOC value is based on a voluntary limitation that is 90% of the 40 TPY significant emission thresholds listed in Rule 62-210.200(264), F.A.C.
The 0.24 g/bhp-hr PM10 value is based on the results of BACT analyses.

Sulfur oxide (SOx) emissions have the potential to be produced during the combustion of LFG since it contains sulfur-bearing compounds that are oxidized at normal engine operating temperatures.  Site-specific sulfur content analyses have not been performed on the LFG generated by the Landfill.  Compilation of Air Pollutant Emission Factors, AP-42, Fifth Edition, Volume I, Section 2.4 data was used to estimate the total potential sulfur content of the LFG to be used as IC engine fuel.  The AP-42 data specify a hydrogen sulfide (H2S) default LFG concentration of 35.5 parts per million by volume (ppmv).  However, the applicant based on their experience determined that H2S is typically observed at concentrations greater than 35.5 ppmv but less than 150 ppmv.  Therefore, the AP-42 H2S default LFG concentration of 35.5 ppmv was replaced with 150 ppmv value.  The results of this analysis indicate that the total sulfur content of the LFG to be used as IC engine fuel is estimated to be less than 164.2 ppmv as H2S. The additional sulfur content was due to other compounds like carbon disulfide, methyl mercaptan etc. that gets converted to SO2.  The operation of the six IC engines at this specified sulfur content will result in maximum potential emissions of 25.32 TPY of SO2.  This is less than significant emission rate for SO2 of 40 TPY and doesn’t trigger PSD/BACT review.  
B.
Hazardous Air Pollutants 
Hazardous Air Pollutants (HAP) as specified in Rule 62-210.200(133), F.A.C are produced during the combustion of LFG to be used as fuel by the IC engines since:
1. HAP compounds are present in the gas generated by the Trail Ridge Landfill and the fuel combustion process is not 100% complete (i.e., a small portion of the HAPs pass through the fuel combustion system).
2. Chlorinated compounds that are present in LFG have the potential to form hydrogen chloride (HCl, a regulated HAP) when they are combusted.
Site-specific HAP content analyses have not been performed on the LFG generated by the Landfill.  Therefore, data developed by EPA in AP-42, Section 2.4 were used to estimate the total potential HAP content of the LFG to be used as IC engine fuel.
Table 2.4-3 of AP-42 provides control efficiencies for LFG constituents and specifies IC engines typically reduce (control) halogenated species by 93 percent and non-halogenated species by 86.1 percent.  These LFG constituent control efficiencies were considered in the HAP potential emission determinations.

The contribution of HCL to the HAP potential emissions of the IC engines was estimated based on a conversion of the individual chlorinated compound measurements presented in the AP-42 default list of LFG constituents to HCl as a result of the high temperature combustion environment and exhaust processes.  The results of this analysis indicate that the HCl exhaust rate of the proposed IC engines is equivalent to an annual potential emission of 10.9 TPY under base load conditions.  The major source threshold for any single HAP is 10 TPY.  The applicant will restrict the allowable HCl emissions from the proposed engine operations to less than 10 TPY through appropriate permit limits.

The operation of six gas IC engines under base load conditions will result in maximum potential total HAP emissions that are less than 12.6 TPY and is well under the 25 TPY thresholds. 
The reciprocating IC engine National Emission Standards for Hazardous Air Pollutants (RICE NESHAP, 40 CFR Part 63 Subpart ZZZZ) applies to major sources of HAPs that operate RICE rated for 500 bhp or greater.  Major is defined as a facility that has the potential to emit in excess of 25 TPY of any combination of HAP compounds or 10 TPY of any single HAP.

The proposed electricity generation facility individual RICE will have power ratings that exceed 500 bhp.  However, the maximum HAP emissions will be limited to less than the major facility thresholds.  Therefore, the proposed facility is not subject to the emission limitations and operating limitations but will be subject to the initial notification, reporting and recordkeeping requirement of the subpart.
IV.  RULE APPLICABILITY

A. Prevention of Significant Deterioration

The proposed project was reviewed under Rule 62-210.200(185)(a)3, F.A.C., New Source Review (NSR) for Prevention of Significant Deterioration (PSD), because it will be a major modification to a minor stationary source resulting in a significant increase in NOx, PM/PM10, and CO emissions.  This review consisted of a determination of Best Available Control Technology (BACT) and an analysis of the air quality impact of the increased emissions.  The review also includes an analysis of the project’s impacts on soils, vegetation and visibility, along with air quality impacts resulting from associated commercial, residential and industrial growth.

The emission units affected by this PSD permit shall comply with all applicable provisions of the Florida Administrative Code; specifically, the following Chapters and Rules:

	Chapter 62-4
	Permits

	Rule 62-204.220
	Ambient Air Quality Protection

	Rule 62-204.240
	Ambient Air Quality Standards

	Rule 62-204.260
	Prevention of Significant Deterioration Increments

	Rule 62-204.360
	Designation of Prevention of Significant Deterioration Areas

	Rule 62-204.800
	Federal Regulations Adopted By Reference

	Rule 62-210.200
	Definitions

	Rule 62-210.300
	Permits Required

	Rule 62-210.350
	Public Notice and Comments

	Rule 62-210.370
	Reports

	Rule 62-210.550
	Stack Height Policy

	Rule 62-210.650
	Circumvention

	Rule 62-210.700
	Excess Emissions

	Rule 62-210.900
	Forms and Instructions

	Rule 62-212.300
	General Preconstruction Review Requirements

	Rule 62-212.400
	Prevention of Significant Deterioration 

	Chapter 62-213
	Operation Permits for Major Sources of Air Pollution

	Rule 62-296.320
	General Pollutant Emission Limiting Standards

	Rule 62-296.403
	Phosphate Processing

	Rule 62-297.310
	General Compliance Test Requirements

	Rule 62-297.401
	Compliance Test Methods


B. Federal and State Emission Standards

The proposed project is subject to the applicable provisions of Chapter 403, Florida Statutes, Chapters 62-212, Chapters 62-210 and 62-4, Florida Administrative Code (F.A.C.), and 40 CFR 60.  The facility is located in an area designated attainment or maintenance for all criteria pollutants in accordance with Rule 62-204.340, F.A.C.
The facility is classified as a Major or Title V Source of air pollution because emissions of at least one regulated air pollutant, such as PM/PM10, SO2, NOx, CO or VOC exceed 100 TPY.  The provisions of 40 CFR 60, Subpart A, General Provisions, Subpart WWW, Standards of Performance for Municipal Solid Waste Landfills, 40 CFR 63, Subpart A, General Provisions, 40 CFR 63, Subpart AAAA, NESHAP for Municipal Solid Waste Landfills and 40 CFR 63, Subpart ZZZZ, NESHAP for Stationary Reciprocating Internal Combustion Engines applies to the six internal combustion engines. 
V.  
BEST AVAILABLE CONTROL TECHNOLGY DETERMINATION

A.
BACT Determination Procedure:

In accordance with Chapter 62-210.200(38), F.A.C., this 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 Part 61 ‑ 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.

· 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 unfeasible 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.

The air pollutant emissions from this facility for which a BACT determination is required can be grouped into categories based upon the control equipment and techniques that are available to control emissions from these emission units.  Using this approach, the emissions can be classified as indicated below:

· Particulate Matter less than or equal to 10 microns (PM10/Visible Emissions (VE)).  Controlled generally by wet scrubbing or filtration.


· Combustion Products (CO and NOx).  CO and NOx controlled generally by good combustion of clean fuels. 
Grouping the pollutants in this manner facilitates the BACT analysis because it enables the pollutant control equipment and the corresponding energy, economic, and environmental impacts to be examined on a common basis.  Although all of the pollutants addressed in the BACT analysis may be subject to a specific emission limiting standard as a result of PSD review, the control of "non-regulated" air pollutants is considered in imposing a more stringent BACT limit on a "regulated" pollutant (i.e., PM10, CO, NOx, etc.), if a reduction in "non-regulated" air pollutants can be directly attributed to the control device selected as BACT for the abatement of the "regulated" pollutants.

In the case of the proposed project at Trail Ridge Landfill, annual emissions of CO, NOx and PM10 are above significant emission rates triggering review for these pollutants.  Therefore, since the proposed project involves physical modification of the facility, the BACT analysis will address emissions of CO, NOx and PM10.  

B.
BACT Analysis
Add-on Emission Controls (General)

EPA in the preamble to the Standards of Performance for Stationary Spark Ignition IC Engines and National Emission Standards for Hazardous Air Pollutants for Reciprocating Internal Combustion Engines dated June 12, 2006 states that chemicals in landfill and digester gas fuels called siloxanes (organic compounds composed of silicon, oxygen and methyl groups) poison the catalyst in add-on control technologies such as Selective Catalytic Reduction (SCR), Non-Selective Catalytic Reduction (NSCR), and oxidation catalysts, rendering them ineffective in very short periods of time.  

NSCR uses a three-way catalyst to remove NOx and CO from IC engine exhausts.

SCR uses the injection of a solution (urea or ammonia) into the engine exhaust to react with its NOx content.  The combustion exhaust gases produced by the engines are subsequently passed through a catalyst in order to achieve NOx reductions.

Oxidation catalysts use energy in the presence of an appropriately selected metal catalyst to transform CO into carbon dioxide (i.e., the combustion exhaust gases produced by the engine are passed through a catalyst in order to complete the oxidation of CO to carbon dioxide).

The California Air Resource Board (CARB) has developed and published Guidance for the Permitting of Electrical Generation Technologies in July 2002, to assist companies and organizations in the permitting of electrical generating equipment.  This CARB guidance document:

· Recognizes the benefits of generating electricity from waste gases (landfill and digester gas) and provides BACT determinations from reciprocating IC engines fueled with these materials.

· Indicates that waste gases “contain impurities that, if combusted will likely poison catalyst-based post combustion control systems.”

· Determines that additional fuel treatment and post combustion controls have limited success and/or have not been proven to be cost effective in reducing air pollutant emissions from waste combustion applications.

Other state regulatory agencies (TX, RI, and NJ) have made similar determinations with the issuance of permits that specify BACT for LFG fueled IC engines that do not include the use of add-on emission controls.

Emission standards requiring aftertreatment controls from such engines have typically not been required due to poisoning of the catalyst leading to poor reduction efficiencies and eventually destroying the add-on control device.  For this reason, EPA did not consider add-on control for landfill and digester gas applications.  The technology that is the basis for the proposed standards for landfill and digester gas engines is the level achieved by new lean burn engines.  EPA has been told that lean burn engines are the preferred choice for landfill and digester gas applications because these engines have the lowest NOx emissions without add-on control.  Information EPA gathered during the proposal also shows that the majority of landfill applications use lean burn engines.

Documented BACT/LAER Determinations

The USEPA Office of Air Quality Planning and Standards RACT/BACT/LEAR Clearinghouse (RBLC) emission and control technology data indicate that no add-on emission controls have been established as BACT or LAER for LFG fueled IC engines.
The State of Texas issued PSD permit (PSD-TX-1034) to Bio Energy Texas, LLC on July 23, 2004 for the installation of eight (8) LFG fueled IC engines.  No add-on emission controls were required for this project.  The same Caterpillar engines as those proposed for Trail Ridge Energy were installed at Bio Energy Texas.

The State of New Jersey has completed its review of an ozone (NOx) non-attainment area new source review and PSD permit (CO) which will be issued to Ocean Energy Corporation, Inc. (a Landfill Energy Systems Company) in 2006 for the installation of six (6) LFG fueled IC engines as the ones proposed for Trail Ridge Landfill.  No add-on emission controls were required for this project.

CAT G3520C gas IC engines (the same engines as those proposed for use by Trail Ridge Energy):

1. Have been installed and are operating at Ridgewood Power Management (final permit issued in approximately early 2005);

2. Have been installed and are operating at New England Waste Services (final permit issued in approximately late 2004);

3. Have been installed and are operating at Bio Energy Texas (final air permit issued in July 2004); and

4. Are planned for installation at Ocean Energy Corp. with final permit issuance in 2006.

All the above projects did not require any add-on emission controls.  The maximum allowable emissions that were permitted for these sources are as follows:

	FACILITY

(STATE)
	ENGINE SIZE

(kW)                  (hp)
	CO

(g/bhp-hr)
	NOx

(g/bhp-hr)
	PM10

(g/bhp-hr)

	Ridgewood Power Management   (RI)
	                           2229
	2.75
	0.50
	0.1

	New England Waste Services 

(VT)
	1600                   2221
	2.75
	0.50
	_

	Bio Energy Texas, LLC

(TX)
	                           2172
	2.8
	0.60
	0.148

	Ocean Energy Corp.

(NJ)
	1600                   2233
	2.75
	0.60
	0.24


BACT Emission Limits Proposed By Applicant

	POLLUTANT
	EMISSION

LIMIT
	CONTROL

TECHNOLOGY

	CO
	2.75 g/bhp-hr and 13.54 lb/hr
	Lean burn engine with air to fuel ratio control 

	NOx
	0.60 g/bhp-hr and 2.95 lb/hr
	Lean burn engine with air to fuel ratio control

	PM10
	0.24 g/bhp-hr and 1.18 lb/hr
	Treatment of LFG fuel


C.
Pollutant Analysis
Carbon Monoxide (CO)

It is the Department’s position that there is no practicably feasible and cost effective post combustion treatment technology for reducing CO emissions from LFG fueled IC engines.  LFG fuel contains impurities (such as siloxanes and other chemicals) that, when combusted, have been shown to poison catalyst based post combustion treatment technologies such as an oxidation catalyst and NSCR.  

Technical data issued by Caterpillar, Inc. for the CAT 3520C IC engine specifies that CO emissions for the first 100 hours of operations will be equal to or less than 2.5 g/bhp-hr and maximum CO emissions will not exceed 4.2 g/bhp-hr.  Operational experience obtained by users of the equipment indicates that CO emissions for LFG fueled IC engines tend to increase with time.  Increasing CO emissions occur as a result of the combustion of siloxanes that exist in the LFG used to fuel the engines.  The combustion of LFG siloxanes produces particulate silica that acts as an abrasive material and increases normal wear on the moving components of the engine.  With increasing engine operating hours, increasing amount of silica deposits are typically found on the fixed and moving parts in the engine combustion cylinder and in the lubricating oil reservoir.  The specified increased engine wear affects the combustion process resulting in a gradual increase in CO emissions over the number of operating hours.

Data in the USEPA RBLC were reviewed to identify control technology determinations for the operation of IC engines on LFG fuel.  The results indicate that BACT for CO emissions from IC engines with power ratings greater 2,000 and less than 4,000 bhp range from 2.75 to 3.0 g/bhp-hr (CAT G3520C gas IC engine has a power rating of 2,233 bhp).  The corresponding NOx LAER values range from approximately 0.5 to 0.6 g/bhp-hr.  The database presents CO BACT values as low as 2.3 g/bhp-hr.  However, these CO BACT determinations generally correspond to NOx emission rates that exceed 1.0 g/bhp-hr.  The specified NOx LAER and CO BACT determinations are applicable to the operation of lean burn engines with air to fuel ratio control or simply specified as ‘clean burn engine’.  The following table summarizes the Departments findings:

TABLE 1

	FACILITY
	ENGINE

SIZE
	DATE
	TYPE
	CO

g/bhp-hr
	NOx

g/bhp-hr

	Ocean Energy Corp. (NJ)
	2233 HP
	2006
	BACT/LAER
	2.75
	0.6

	New England Waste Svcs. (VT)
	2221 HP
	12/21/2005
	BACT/LAER
	2.75
	0.5

	Ridgewood Power Mgmt. (RI)
	2229 HP
	06/24/2005
	BACT/LAER
	2.75
	0.5

	Bio Energy Texas, LLC (TX)
	2172 HP
	07/23/2004
	BACT/LAER
	2.8
	0.6

	Northwest Regional Landfill (AZ)
	1410 HP
	10/27/2003
	BACT
	2.5
	0.6

	Bio-Energy, LLC (OH)

(Loraine County Landfill)
	1877 HP
	04/22/2003
	BACT
	2.4
	1.4

	Bio-Energy, LLC (OH)

(Carbon Limestone LFG)
	1877 HP
	04/10/2003
	BACT
	2.3
	1.2

	MM San Bernardino Energy (CA)
	1850 HP
	05/16/2002
	BACT
	2.5
	0.6

	Northern Tier Landfill (PA)
	815 kW
	01/29/2002
	BACT
	3.0
	2.0

	Reliant Associates (TX)
	2343 HP
	01/24/2002
	BACT
	3.0
	0.6

	Sumpter Energy Associates (MI)
	1138 HP
	12/20/2001
	BACT
	2.9
	2.0

	Bio-Energy (Azusa) LLC (CA)
	1850 HP
	02/22/2000
	LAER
	2.0
	0.6

	Kiefer Landfill (CA)
	4230 HP
	01/18/2000
	LAER
	2.7
	0.55

	MM Hackensack Energy (NJ)
	1340 HP
	04/09/1998
	LAER
	2.0
	1.0


Based on vendor guarantees the applicant has proposed that the emission limitation that represents BACT for CO is 2.75 g/bhp-hr.  The proposed CO emission limitation appears consistent with the reported data as the first four entries in Table 1 represents the same manufacturer, model and size of the engines to be used at Trail Ridge Energy.  

BACT for CO is therefore represented by combustor design (lean burn engine) and good combustion practices (air to fuel ratio control) to minimize CO emissions.  The emission limit chosen to represent BACT for CO is:

2.75 g/bhp-hr

Nitrogen Oxides (NOx)

Data in the USEPA RBLC (and that specified for Bio Energy Texas and Ocean Energy Corp.) were reviewed to identify control technology determinations issued for the operation of IC engines on LFG fuel.  The results of this review indicate that LAER for NOx emissions from IC engines with power ratings greater than 2,000 and less than 4,000 bhp range from 0.5 to 0.6 g/bhp-hr (the CAT G3520C gas IC engine has a power rating of 2,233 hp).  The specified USEPA RBLC NOx LAER determinations are applicable to the operation of lean burn engines with air to fuel ratio control or simply specified as ‘clean burn engine’.

Table 1 provides USEPA RBLC NOx LAER/BACT determination data and supporting information for LFG fueled IC engine operations.

Due to the presence of siloxanes (and other chemicals) in the LFG fuel, the utilization of NSCR and SCR equipment to control NOx in the exhausts of LFG fueled IC engines is not feasible.

NOx emissions from the LFG fueled CAT 3520C engines are expected to be relatively constant with respect to the number of operating hours and can be maintained at the proposed levels throughout the operating life of the equipment.

Table 1 indicates that most of the NOx emissions limits that were less than 0.6 g/bhp-hr were all LAER determinations.  The lowest BACT emission limit proposed for NOx has been 0.6 g/bhp-hr.
Based on vendor guarantees the applicant has proposed that the emission limitation that represents BACT for NOx is 0.6 g/bhp-hr.  This will be achieved through the use of air to fuel ratio control technology which minimizes the amount of NOx emissions produced during the LFG combustion process and results in the maximum emissions of 0.6 g/bhp-hr.

BACT for NOx is therefore represented by combustor design (lean burn engine) and good combustion practices (air to fuel ratio control) to minimize NOx emissions.  The emission limit chosen to represent BACT for NOx is:

0.6 g/bhp-hr

Particulate Matter less than or equal to 10 microns (pm10)

Operational experience obtained by Caterpillar, Inc. and users of its LFG fueled IC engines indicates that PM10 emissions for LFG fueled IC engines are dependent on engine operating hours.  While PM10 emissions from the operation of new LFG fueled IC engines have been initially tested to be very low (i.e., <0.1 g/bhp-hr) subsequent measurements on the same equipment that are representative of increased engine operating hours indicate the presence of higher emission levels.  The increased PM10 emissions (from new engine operating conditions) has been attributed to particulate contributions from crankcase lubrication oil aerosols, which is the result of normal wear on piston rings and seals (i.e., not additional particulate contributions from the source of the LFG fuel).

Data presented in the USEPA RBLC for IC engines operated on LFG fuel indicate that:

· Permits issued LFG fueled IC engines have limited their PM10 emissions to rates that range from 0.04 to 0.34 g/bhp-hr.

· LFG (fuel) pretreatment to remove condensate and particulate matter without the use of add-on control equipment has been specified as BACT.

The Department has required the applicant to use 1 micron primary and polishing filters to remove particulate matter from the LFG fuel pretreatment process.  EPA in the New Source Performance Standards for Landfill (40 CFR 60, Subpart WWW) requires removal of particulate matter down to only 10 microns.  This additional requirement by the Department to remove particulate matter down to 1 micron will enable the applicant to meet the PM10 BACT limit of 0.24 g/bhp-hr.

Due to the presence of siloxanes (and other chemicals) in the LFG, the utilization of post combustion control systems to minimize particulates in the exhaust of LFG fueled IC engines is not feasible.

Based on the preceding information, BACT for the control of PM10 emissions from the proposed IC engine operations is treatment of the LFG fuel down to 1 micron and proper equipment maintenance that minimizes the amount of particulate emissions produced during the LFG combustion process and results in maximum PM10 emissions of

0.24 g/bhp-hr.

In addition, an opacity standard of 10% will be established as BACT.
D.
Compliance Procedures
Compliance with the emission limits shall be in accordance with the following EPA Reference Methods as contained in 40 CFR 60, Appendix A or as otherwise approved by the Department:
	EMISSION UNIT
	POLLUTANT
	EPA REFERENCE METHOD

	Six (6) Caterpillar Model G 3520C Landfill gas fueled Internal Combustion Engines
	PM10
	201

	
	NOx
	7 or 7E

	
	                 CO
	10

	
	VE
	9


VI.
Air Quality Impact Analysis

A.
Introduction
The proposed project will increase PM10, NOx and CO emissions at levels in excess of PSD significant amounts.  For modeling purposes the project also includes the predicted impact of the replacement flare.  PM10 and NOx are criteria pollutants and have national and state ambient air quality standards (AAQS), PSD increments, significant impact levels, and significant monitoring concentrations (de minimis concentrations) defined for them.  CO is a criteria pollutant and has only AAQS, significant impact levels and a de minimis concentration defined for it.
The air quality impact analyses required by the Department regulations for this project include:

· An analysis of existing air quality for PM10, NOx and CO;

· A significant impact analysis for PM10, NOx and CO;

· A PSD increment analysis for PM10 and NOx, if necessary;

· An Ambient Air Quality Standards (AAQS) analysis for PM10 and NOx, if necessary;

· An analysis of impacts on soils, vegetation, and visibility and growth-related impacts to air quality.

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 and department 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.  
B.
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 existing representative monitoring data.  This 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.  The table below shows maximum predicted project air quality impacts for comparison to these de minimis levels.
	maximum predicted project air quality impacts for comparison

to the de minimis Concentrations

	Pollutant
	Averaging Time
	Maximum Predicted Impact (µg/m3)
	Impact Greater than De Minimis? (Yes/No)
	De Minimis Concentration (µg/m3)

	PM10
	24-hr
	4.6
	NO
	10

	CO
	8-hr
	96
	NO
	575

	NOx
	Annual
	0.8
	NO
	1


C.
Models and Meteorological Data Used in Significant Impact, PSD Increment and AAQS Analyses
PSD Class II Area Model

The EPA-approved American Meteorological Society and EPA Regulatory Model (AERMOD) dispersion model was used to evaluate the pollutant emissions from the proposed project and other existing major facilities.  In November, 2005, the EPA promulgated AERMOD as the preferred regulatory model for predicting pollutant concentrations within 50 km from a source.  AERMOD is a replacement for the Industrial Source Complex Short-Term Model (ISCST3).

The AERMOD model calculates hourly concentrations based on hourly meteorological data.  For evaluating plume behavior within the building wake of structures, the AERMOD model incorporates the Plume Rise Enhancement (PRIME) downwash algorithm developed by the Electric Power Research Institute (EPRI).  AERMOD can predict pollutant concentrations for annual, 24, 8, 3 and 1-hour.  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 in each modeling scenario, and building downwash effects were evaluated for stacks below the good engineering practice (GEP) stack heights.  The stack associated with this project satisfied the good engineering practice (GEP) stack height criteria.
Meteorological data used in the AERMOD model consisted of a concurrent 5-year period of hourly surface weather observations and twice-daily upper air soundings from the Jacksonville International Airport.  The 5-year period of meteorological data was from 2001 through 2005.  These stations were selected for use in the evaluation because they are the closest primary weather stations to the project area and are most representative of the project site.
Because five years of data are used in AERMOD, 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 for determining if there are significant impacts occur from the project on any 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.
In reviewing this permit application, 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 v. 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.
PSD Class I Area Model

The proposed project will be located approximately 45 km from the closest portion of the nearest PSD Class I area, the Okefenokee NWA, and approximately 100 km from the furthest portion of this Class I area.  Because the distance between the proposed project and the Class I area is between 45 and 100 km, AERMOD was used to evaluate impacts between 45 and 50 km from the facility and the CALPUFF long range transport model was used for areas located between 50 and 100 km from the facility.
In addition for determining impacts on visibility and regional haze in the Class I area, the VISCREEN model was used for that portion of the Class I area between 45 and 50 km from the facility while the CALPUFF model was used for the portion located 50 and 100 km from the facility.  VISCREEN is a screening tool that calculates the potential impact of a plume of specified emissions for specific transport and dispersion condition and is used to assess visibility impacts within 50 km of the facility. 
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.  For this project, CALPUFF was run in the screening mode using 1990-1992 and 1994-1995 meteorological data from Jacksonville, Florida (surface) and Waycross, Georgia (upper air).

D.
Significant Impact Analysis
Preliminary modeling is conducted using only the proposed project’s worst-case emission scenario for each pollutant and applicable averaging time.  Nearly 500 receptors were placed along the facility’s restricted property line and out to 1.6 km from the facility, which is located in a PSD Class II area.  The Okefenokee NWA PSD Class I areas is located 45 km from the project at its closest point.  A total of 1080 receptors were placed in the Okefenokee NWA area.
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.  
	MAXIMUM predicted 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? 

	PM10
	Annual
	0.4
	1
	NO

	
	24-hr
	4.7
	5
	NO

	CO
	8-hr
	96
	500
	NO

	
	1-hr
	138
	2,000
	NO

	NO2
	Annual
	0.8
	1
	NO


	maximum predictedproject impactS in the PSD CLASS I Areas 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?

(ug/m3)

	PM10
	Annual
	0.08
	0.2
	NO

	
	24-hr
	0.22
	0.3
	NO

	NO2
	Annual
	0.01
	0.1
	NO


As shown in the tables, less than significant impacts were predicted for all pollutants evaluated for significant impacts; therefore, no further dispersion modeling was required to be performed for these pollutants. 

E.
Additional Impacts Analysis
Impacts on Soils, Vegetation, Wildlife, and Visibility

The maximum ground-level concentrations predicted to occur due to PM10, NOx and CO emissions as a result of the proposed project are less than the significant impact levels, and consequently are less than 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 Class I area.  No significant impacts on this area are expected.  Visibility and regional haze analyses using VISCREEN and the long-range transport model CALPUFF to assess impacts were done for the Okefenokee NWA PSD Class I area.  These analyses showed no significant impact on visibility or regional haze in this area.  
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.

VII.   CONCLUSION
Based on the foregoing technical evaluation of the application and additional information submitted by Trail Ridge Energy, LLC the Department has made a preliminary determination that the proposed project will comply with all applicable state air pollution regulations provided that the Department's Best Available Control Technology Determination is implemented and certain conditions are met.  The General and Specific Conditions are listed in the attached draft conditions of approval.

Permit Engineer:

Syed Arif, P.E.
Meteorologist:

Cleve Holladay

Trail Ridge Energy, LLC
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