TECHNICAL EVALUATION

AND
PRELIMINARY DETERMINATION

APPLICANT

JEA

Northside Generating Station and St. Johns River Power Park (NGS/SJRPP)

Separations Technology, LLC (ST) Facility

Facility ID No. 0310045
PROJECT

Draft Permit No. 0310045-027-AC
Application for Minor Source Air Construction Permit

Combustion of Landfill Gas in the CFB Boiler Nos. 1 and 2
Landfill Gas-to-Energy
COUNTY

Duval County, Florida
PERMITTING AUTHORITY

Florida Department of Environmental Protection

Division of Air Resource Management

Bureau of Air Regulation

2600 Blair Stone Road, MS#5505

Tallahassee, Florida  32399-2400

[image: image1.png]



April 23, 2010
1.  General Project INFORMATION

Air Pollution Regulations

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

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

Glossary of Common Terms

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

Facility Description and Location

The NGS/SJRPP/ST Facility is an existing power plant, which is categorized under Standard Industrial Classification Code No. 4911.  The NGS/SJRPP/ST Facility is located in Duval County at 4377 Heckscher Drive in Jacksonville, Florida.  The UTM coordinates of this facility are Zone 17, 446.90 kilometer (km) East, and 3359.150 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to state and federal Ambient Air Quality Standards (AAQS).
Facility Regulatory Categories

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

· The facility operates units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 213, F.A.C.
· The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.

Project Description

JEA has requested to be allowed to burn 195 standard cubic feet per minute (scfm) of landfill gas in the Circulating Fluidized Bed Boiler (CFB) Nos. 1 and 2 (total).
Processing Schedule

08/10/2009

Received a concurrent minor source air pollution construction (AC) permit/Title V air operation permit revision application; incomplete.
09/23/2009




Requested additional information.

01/26/2010



Received response to additional information request.

02/10/2010 & 02/17/2010
Requested additional information.

02/25/2010


Received response to additional information request; application complete.
Relevant Documents

· JEA-NGS/SJRPP/ST, Air Permit Nos. 0310045-001-AV and 0310045-020-AV.
· North Landfill, Air Permit No. 0310340-005-AV.

2.  PSD Applicability
General PSD Applicability

For areas currently in attainment with the state and federal AAQS or areas otherwise designated as unclassifiable, the Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program as defined in Rule 62-212.400, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements (“PSD applicability review”) and, if so, must conduct a PSD preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources.  In addition, proposed projects at existing minor sources are subject to a PSD applicability review to determine whether potential emissions from the proposed project itself will exceed the PSD major stationary source thresholds.  A facility is considered a major stationary source with respect to PSD if it emits or has the potential to emit:
· 5 tons per year or more of lead;
· 250 tons per year or more of any regulated air pollutant; or
· 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the following 28 PSD-major facility categories:  fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input, coal cleaning plants (with thermal dryers), Kraft pulp mills, portland cement plants, primary zinc smelters, iron and steel mill plants, primary aluminum ore reduction plants, primary copper smelters, municipal incinerators capable of charging more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric acid plants, petroleum refineries, lime plants, phosphate rock processing plants, coke oven batteries, sulfur recovery plants, carbon black plants (furnace process), primary lead smelters, fuel conversion plants, sintering plants, secondary metal production plants, chemical process plants, fossil fuel boilers (or combinations thereof) totaling more than 250 million British thermal units per hour heat input, petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels, taconite ore processing plants, glass fiber processing plants and charcoal production plants.
Once it is determined that a project is subject to PSD preconstruction review, the project emissions are compared to the “significant emission rates” defined in Rule 62-210.200, F.A.C. for the following pollutants:  carbon monoxide (CO); nitrogen oxides (NOx); sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); volatile organic compounds (VOC); lead (Pb); fluorides (F); sulfuric acid mist (SAM); hydrogen sulfide (H2S); total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as non-methane organic compounds (NMOC); and mercury (Hg).  In addition, significant emissions rate also means any emissions rate or any net emissions increase associated with a major stationary source or major modification which would construct within 10 kilometers of a Class I area and have an impact on such area equal to or greater than 1 μg/m3, 24-hour average.

If the potential emission exceeds the defined significant emissions rate of a PSD pollutant, the project is considered “significant” for the pollutant and the applicant must employ the Best Available Control Technology (BACT) to minimize the emissions and evaluate the air quality impacts.  Although a facility or project may be major with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.

PSD Applicability for Project

This proposed project is at an existing major stationary source with respect to PSD.  Therefore, this proposed project’s emissions are evaluated against the significant emission rates.

Air pollutant emissions from the combustion of landfill gas are expected to be the typical products of combustion, e.g., VOC, CO, NOx and PM/PM10.  One of the pollutants of concern which could trigger PSD is SO2.  Combustion of landfill gas with a sulfur content higher than the natural gas currently being burned results in an increase in SO2 emissions.  The applicant claims that there will be no changes to any other air pollutants.  The following table summarizes potential emissions and PSD applicability for the project.
Table A - Summary of PSD Applicability Analysis
	Pollutant
	

	
	Increase
	Significant

Emission Rates
(SER)
	Subject to

PSD?

	CO
	NA
	100
	No

	NOX
	NA
	40
	No

	PM
	NA
	25
	No

	PM10
	NA
	15
	No

	SO2
	0.12
	40
	No

	VOC
	NA
	40
	No


“NA” refers to not applicable.  SO2 is shown here for informational purposes, see calculation and discussion below.

The total project emissions are not expected to exceed the PSD significant emissions rates; therefore, the project is not subject to PSD preconstruction review.
3.  Department review
3.1  Present Situation - Combustion in Circulating Fluidized Bed Boiler (CFB) Nos. 1 and 2
The JEA NGS CFB boilers are circulating fluidized bed boilers.  The JEA CFB Boiler Nos. 1 and 2 currently fire coal, petroleum coke, No. 2 fuel oil or natural gas or a combination thereof.
Currently, JEA is authorized to burn 100% landfill gas in NGS Boiler No. 3 (E.U. ID No. -003) and is also allowed to burn landfill gas in the limestone dryers (E.U. ID No. -033).  Review of annual operating report (AOR) data from the Department’s Air Resource Management System (ARMS) database indicates the following quantities of landfill gas were burned in the NGS Boiler No. 3, as shown in Table B.

Table B - Landfill Gas Burned in NGS Boiler No. 3
	Year
	Quantity, million ft3/yr

	2008
	0

	2007
	13

	2006
	31

	2005
	97

	2004
	105

	2003
	144

	2002
	169

	2001
	168

	2000
	279

	1999
	175


After reviewing this data, the greatest quantity of landfill gas burned in the NGS Boiler No. 3 was in the year 2000 with 279 million ft3, which was approximately 14% of the total heat input to the boiler.  The quantity of landfill gas combusted in the boiler has decreased from the year 2000 to 2008.
3.2  Landfill Gas Generation and Emissions
Landfill Gas Collection and Control System
Landfill gas is typically collected with a system comprised of wells and piping then sent through headers to a flare.  Figure 1 shows a typical landfill gas collection and control system with a flare.

[image: image2.emf]
Figure 1 - Typical Landfill Gas Collection and Control System with a Flare.
Present Situation - Generation of Landfill Gas 
Landfill gas is being generated from the adjacent North Landfill operated by the City of Jacksonville which is located directly north of the JEA NGS/SJRPP/ST power plant at 11405 Island Drive in Duval County.  The landfill is permitted to operate under Air Permit No. 0310340-005-AV.  The air permit for the landfill authorizes a flare with the capacity to burn 1,655 million ft3 of landfill gas per year (3,150 acfm).  When the landfill gas is flared it is simply burned; there is no energy recovery.  As previously mentioned, the JEA NGS Boiler No. 3 is currently allowed to combust landfill gas.  When JEA is unable to burn the landfill gas in the JEA Boiler No. 3 it is flared.  Prior to the gas being sent to the JEA Boiler No. 3 it is sent to a treatment system located at the landfill.  The air permit, Permit No. 0310340-005-AV, for the landfill describes this treatment system in detail.  The landfill gas treatment system located specifically at the Fuel Gas Compressor System Skid (FGCS) consists of the processes described below:

1. At the inlet a filtered vessel is used to stop particulates from entering the system.

Particulate is reduced to less than 10 microns.

2. A compressor which raises the gas pressure to send the gas down the pipeline.

3. A knockout vessel which filters the compressor oil out of the gas.

4. An Air X-Changer which cools the gas and produces condensate.
5. A knockout vessel to remove the condensate.
6. A heat exchanger which cools the gas further and produces condensate.
Review of AOR data from the Department’s ARMS database indicates the following quantities of landfill gas were flared at the North Landfill, as shown in Table C.

Table C - Landfill Gas Flared at North Landfill
	Year
	Quantity, million ft3/yr

	2008
	217

	2007
	207

	2006
	269

	2005
	231

	2004
	236

	2003
	228

	2002
	231

	2001
	221

	2000
	120

	1999
	680

	1998
	1,379


According to Department records, the flare at the North Landfill started operation in 1997.  In reviewing this data, the greatest quantity of landfill gas flared was in the year 1998 with 1,379 million ft3, which was approximately at 83% of the flare’s capacity.  The quantity of landfill gas being flared decreased from 680 million ft3 in the year 1999 to 120 million ft3 in the year 2000.  Looking at the subsequent years, the landfill gas generation appears to have leveled off after 1999.
3.3  Proposed Project - Combustion of Landfill Gas in Circulating Fluidized Bed Boiler Nos. 1 and 2
JEA has requested to be allowed to burn 195 scfm landfill gas in the Circulating Fluidized Bed Boiler (CFB) Nos. 1 and 2 (total).  Individually, this equates to about 100 scfm per boiler at a heat input of about 6 MMBtu/hr.  This represents approximately 0.22% of the total maximum heat input to each boiler.  The combustion of landfill gas in these boilers results in the benefit of generating electricity instead of flaring it.  The JEA-NGS/SJRPP/ST facility could generate up to 1.31 MW of electricity from the combustion of 195 scfm of landfill gas in the CFB Nos. 1 and 2 (total).
The applicant requests no change to the currently applicable emission standards and limitations.
3.4  SO2 Emissions from the Combustion of Landfill Gas

SO2 is generated from the combustion of the landfill gas containing hydrogen sulfide (H2S).  To calculate SO2 emissions, the quantity of landfill gas expected along with the expected H2S content of the landfill gas is needed.
Future Landfill Gas Generation Estimates
JEA submitted information regarding projected (modeled) landfill gas generation from the North Landfill in the form of landfill gas generation curve.  Figure 2 is the actual landfill gas generation curve that had been provided.  The curve shows a peak gas generation in 1993 of about 1,100 scfm, which is equivalent to approximately 578 million ft3.  In 2010, the gas generation is estimated to be 775 scfm, which is equivalent to approximately 407 million ft3.  The landfill is projected to continue to generate gas until at least the year 2035.  Table D shows some data points of interest from the landfill gas curve.
Comparing the landfill curve estimate to the actual flared quantity in 1998, the landfill curve estimates 975 scfm (equivalent to about 512 million ft3).  The actual quantity of gas burned was 1,379 million ft3, which is greater than what is estimated by the curve, by a factor of 2 ½.  Potential emissions were based on the landfill gas generation curve which is a landfill gas projection.  When an actual gas generation is greater than what is projected, emissions could increase due to a larger quantity of landfill gas.
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Figure 2 - Landfill Gas Generation Curve for the North Landfill
Table D - Landfill Gas Generation Curve, Data Points of Interest
	Year
	Estimated Quantity, scfm, from gas curve
	Calculated Equivalent Quantity, million ft3/yr

	2035
	475
	250

	2010
	775
	407

	2008
	800
	420

	2003
	900
	473

	1999
	950
	499

	1998
	9750
	512

	1993
{peak gas generation}
	1,100
	578


The requested total landfill gas to be burned in the Circulating Fluidized Bed Boiler Nos. 1 and 2 as previously mentioned is 195 scfm.  This represents about 25% of the quantity projected by the gas curve in 2010.
General Overview of H2S Content of Landfill Gas

Hydrogen sulfide (H2S) can be present at concentrations on the order of 10,000 parts per million by volume (ppmv) or 1% that must be considered from the standpoint of odor as well as potential emissions of PSD pollutants upon combustion.
  An example of a landfill with a high H2S content landfill gas is the Okeechobee Landfill (Facility ID No. 0930104) which contains approximately 5,800 ppmv of H2S.  Another landfill, the Central Landfill in Pompano Beach (Facility ID No. 0112094) was confirmed to have elevated H2S levels up to 5,000 ppmv.
  The AP-42 emission factor for H2S is 35.5 ppmv (11/1998).  The H2S content of landfill gas is greater than 100 ppmv.
  Some landfill sites containing high volumes of H2S generating wastes like construction and demolition (C&D) and sewage sludge can result in up to 50,000 ppmv of H2S in the landfill gas.
  H2S has a reported odor threshold ranging from approximately 0.0005 - 0.3 ppmvd.

The generation of H2S in landfill gas peaks within 6 months to 2 years and lasts for 10 years or more.
  Therefore, both the contents and the age of the landfill matters in determining H2S levels at a given point in time.

H2S Content of Landfill Gas in the North Landfill Gas
The air permit does not indicate whether or not the landfill contains C&D debris.  According to the landfill supervisor, the North Landfill does contain C&D debris.
  The maximum sulfur content of the landfill gas is claimed to be 48.2 parts per million volume dry (ppmvd).  The natural gas presently being combusted in the CFB boilers contains 34 ppmvd of H2S.  The difference in sulfur content is 14.2 ppmvd.

SO2 Emissions Calculated
Uncontrolled SO2 emissions can be theoretically calculated using the following equation:

[(Q ft3/min) x (x ppmvd ft3 H2S/1,000,000 ft3) x (60 min./hour) x (8,760 hrs/year) x (lb-mol H2S/379 ft3 H2S) x (lb-mol SO2/lb-mol H2S) x (64 lb SO2/lb-mol SO2) x (ton SO2/2,000 lb SO2)] = TPY SO2
Using this equation and the difference in sulfur content, an increase in SO2 emissions can be theoretically calculated.  Assuming no control efficiency from the presently installed and operational lime injection and dry absorber scrubber, uncontrolled emissions of SO2 are calculated to be 0.12 TPY, with the data as summarized in Table E.

Table E- Calculated SO2 Emissions Increase
	E.U. ID Nos.
	H2S content

Natural gas, ppmvd
	H2S content

landfill gas, ppmvd
	x, H2S content

difference, ppmvd
	Q, landfill gas flow rate to boilers, scfm
	SO2, TPY, 
Uncontrolled emissions

	-026 

NGS CFB Boiler No. 2

-027 

NGS CFB Boiler No. 1
	34
	48.2
	+14.2
	195
	+0.12


Using control efficiencies of 40% estimated from the lime injection and 90% estimated for the spray dryer absorber, actual emissions are calculated to be approximately 0.0072 TPY, which supports the applicant’s claim of a negligible emissions increase.
Under this project request, JEA indicated that they would inject limestone into the CFB boiler beds or use the spray dryer absorber as necessary to maintain SO2 emissions within permit limits at all times.
3.5  Federal Requirements 

The CFB Boiler Nos.1 and 2 are regulated under NSPS - 40 CFR 60, Subpart Da, Standards of Performance for Electric Utility Steam Generating Units; Rule 212.400(5), F.A.C., Prevention of Significant Deterioration [PSD; PSD-FL-265; PSD-FL-265(A, B and C)]; and, Rule 62-212.400(6), F.A.C., Best Available Control Technology (BACT) Determination; and, Compliance Assurance Monitoring (CAM); and, Rule 62-296.470, F.A.C., Clean Air Interstate Rule (CAIR).

No additional federal requirements are applicable as a result of this project.
3.6  Requirements - Permits Required
The Department requires the owner or operator of any emissions unit to obtain an appropriate permit prior to beginning construction, modification, or initial or continued operation, unless exempted pursuant to Department rule or statute.  The Department’s rule for specifically when an air construction permit is required is found at Rule 62-210.300(1), F.A.C. 

The Department has specific rules on when an air operation permit is required {see Rule 62-210.300(2), F.A.C.} and when activity is exempt from permitting {see Rules 62-210.300(3) and 62-4.040, F.A.C.}.

The proposed activity is not specifically exempted from permitting in Rules 62-210.300(3) or 62-4.040, F.A.C.

Air Construction Permit Required

The proposed activity involves physical changes and a change in the method of operation at the facility.  A new gas line will be installed to deliver landfill gas to a lance above the existing above-bed burners in the CFB Boiler Nos. 1 and 2.

The proposed project may increase actual SO2 emissions slightly as indicated above.

The Department therefore requires an air construction permit for the owner or operator to proceed with the proposed activity in accordance with Rule 62-210.300(1)(a), F.A.C.

Title V Air Operation Permit Required

This existing facility currently operates under a Title V air operation permit.  A revision to the Title V air operation permit is required to allow the operation of the proposed activity.

3.7  Draft Permit Requirements

As previously stated, SO2 emissions estimated in this project could be greater, up to a factor of 100 times higher, especially if H2S generating wastes are in the landfill presently or in the future.  Considering these factors, uncontrolled SO2 emissions could be 30 TPY [0.12 TPY x 2.5 x 100 = 30 TPY].  Therefore, an increase in the quantity of landfill gas burned and/or a higher H2S content could approach the PSD SER for SO2, assuming no controls.
An initial and subsequent confirmation of the H2S content of the landfill gas provides confirmation of the H2S claim of 48.2 ppmvd relied upon in this application.  On-site sampling had indicated an H2S content of 48.2 ppmvd.
A restriction on the quantity of landfill gas combusted provides reasonable assurances that the SO2 emissions will be much less than the PSD SER.  A limitation on a heat input basis corresponds to other allowed methods of operation.  As requested, the quantity of landfill gas allowed to burned is limited to 6 MMBtu/hr heat input.  The landfill gas may be burned in combination with other authorized fuels provided the maximum heat input to each boiler is not exceeded.
As proposed by the applicant, a requirement to inject limestone into the CFB boiler beds or use the spray dryer absorber as necessary to maintain SO2 emissions within permit limits as recorded by the continuous emissions monitoring system (CEMS) at all times is added to the permit.
The applicant indicated that there should be no affect on combustion in the CFB boilers.  An initial compliance test for visible emissions (VE) is deemed acceptable to confirm no affect on combustion in the CFB Boiler Nos. 1 and 2.

4.  Preliminary Determination

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the draft permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the conditions specified in the draft permit.  No air quality modeling analysis is required because the project does not result in a significant increase in emissions.

Mr. Scott M. Sheplak, P.E. is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting him by telephone at 850/921-9532 or by e-mail at scott.sheplak@dep.state.fl.us in the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.
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