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1.  General Project INFORMATION

Facility Description and Location

Progress Energy operates the existing coal-fired Crystal River Power Plant (SIC No. 4911), which is located on Power Line Road north of Crystal River and west of U.S. Highway 19 in Citrus County, Florida.  The UTM coordinates are Zone 334.3 km East, and 32.04.5 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).  This facility consists of:  four coal-fired fossil fuel steam generating units with electrostatic precipitators; two natural draft cooling towers for Units 4 and 5; helper mechanical cooling towers for Units 1, 2 and Nuclear Unit 3; ash-handling facilities, and relocatable diesel-fired generators.

Regulatory Categories

Title III:  The facility is a major source of hazardous air pollutants (HAP).

Title IV:  The facility operates units subject to the acid rain provisions of the Clean Air Act.

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

PSD:  The facility is a PSD-major facility pursuant to Rule 62-212.400, F.A.C.

NSPS:  The facility operates units subject to the New Source Performance Standards of 40 CFR 60.

Project Description

Units 4 and 5 are dry-bottom, wall-fired units manufactured by Combustion Engineering and each rated at 760 MW with a maximum heat input rate of 6665 MMBtu per hour.  The units are authorized to fire bituminous coal, a bituminous coal and bituminous coal briquette mixture, used oil, No. 2 fuel oil as a startup fuel, and natural gas as a startup and low-load flame stabilization fuel.  Exhaust gases from each unit exit a stack that is 600 feet tall.
On March 6, 2006, the Department received an application requesting a trial burn for a blend of up to 30% sub-bituminous Powder River Basin coal (PRB) with existing bituminous coal.  The plant proposes to burn 9-10 barge loads of blended coal (approximately 150,000 tons, total) in Units 4 and 5.  A variety of blends may be tested.  The two coals will be blended off-site and shipped to the plant as a premixed blend.  
Each boiler could fire approximately 300 tons of PRB coal blend based on:  a blend of 70% bituminous coal with 30% PRB coal; a heating value of 11,117 Btu/lb; and the maximum heat input rate for the unit.  The proposed amount of PRB coal blend would be fired for approximately 250 hours per boiler at full load conditions.  At this rate, it would take approximately 11 days with both boilers operating at full load to burn the entire PRB coal blend.  The applicant proposes a 90-day trial burn period to provide flexibility for the testing schedule and barge deliveries. 
The applicant indicates that the firing of the proposed PRB coal blend will likely result in:  CO and VOC emissions comparable to current coal firing; SO2 emissions comparable or lower than current coal firing; NOx emissions comparable or lower than current coal firing; and PM/PM10 emissions comparable to current coal firing (fugitives addressed by off-site blending).
The plant will continue to comply with all conditions of the current Title V air operation permit.  For the duration of the trial burn, COMS/CEMS data will be monitored and recorded for opacity as well as NOx and SO2 emissions.  An emissions test (EPA Method 5 or 17) will be conducted for particulate matter emissions.  Daily records of the of the boiler operations when firing the PRB coal blend will be maintained and reported (i.e., fuel firing rates and heat input rates).  If the trial burn results in operation not in accordance with the conditions of the permit or test protocol, the performance testing will cease as soon as possible.  The trial burn will not resume until appropriate actions have been taken to correct the problem.  A test report will be submitted within 45 days of completing the trial burn.
2.  Applicable Regulations

State Regulations

This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  This project is subject to the applicable rules and regulations defined in the following Chapters of the Florida Administrative Code:  62-4 (Permitting Requirements); 62-204 (Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference); 62-210 (Permits Required, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms); 62-212 (Preconstruction Review, PSD Review and BACT, and Non-attainment Area Review and LAER); 62-213 (Title V Air Operation Permits for Major Sources of Air Pollution); 62-296 (Emission Limiting Standards); and 62-297 (Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures).

Federal Regulations

This project will not impose or revise any applicable federal regulations.
General PSD Applicability

The Department regulates major air pollution sources in accordance with Florida’s Prevention of Significant Deterioration (PSD) program, as approved by the EPA in Florida’s State Implementation Plan and defined in Rule 62-212.400, F.A.C.  A PSD review is required in areas currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) or areas designated as “unclassifiable” for a given pollutant.  A new facility is considered “major” with respect to PSD if it emits or has the potential to emit:  250 tons per year or more of any regulated air pollutant, or 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the 28 PSD Major Facility Categories, or 5 tons per year of lead.

For new projects at PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the Significant Emission Rates defined Rule 62-210.200, F.A.C.  Pollutant emissions from the project exceeding these rates 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 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.

3.  Department Review
What is “Powder River Basin (PRB)”coal?

Powder River Basin (PRB) coal is named after the geographic region where it is mined.  It includes parts of southeast Montana and northeast Wyoming and covers about 120 miles east-to-west and 200 miles north-to-south.  The basin is so named because it is drained by the Powder River.  The area consists of rolling grasslands with an arid climate and is sparsely populated.  Figure 3.1 on the following page shows a general map of this region.
The Powder River Basin is one of the largest sources of coal mined in the United States.  The relatively low sulfur and ash content of PRB coal makes it popular.  In recent years, over 350 million tons of coal have been mined annually.  Much of the PRB coal is transported by rail to fire power plants in the Midwest.  Table 3A on the following page compares the proximate and ultimate analyses of an Appalachian coal with those of a blend of 30% PRB coal / 70% Appalachian coal.  
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Table 3A.  Coal Analyses (As Received) 

	Parameter
	Appalachian

Coal
	PRB
Coal
	70% / 30%

PRB Coal Blend

	Proximate Analysis

	% Moisture
	7.97
	26.47
	13.52

	% Ash
	10.25
	6.12
	8.91

	% Volatile Matter
	28.83
	39.47
	32.89

	% Fixed Carbon
	52.91
	27.94
	44.68

	Ultimate Analysis

	% Moisture
	7.97
	26.47
	13.52

	% Carbon
	65.14
	49.47
	61.16

	% Hydrogen
	4.66
	3.67
	4.4

	% Nitrogen
	0.98
	0.69
	0.89

	% Chlorine
	0.08
	0.01
	0.06

	% Sulfur
	0.73
	0.24
	0.56

	% Ash
	10.25
	6.12
	8.91

	% Oxygen
	10.19
	12.83
	10.50

	Heating Value, Btu/lb
	12,239
	8692
	11,117

	Trace Metals

	Arsenic, ppm
	3.39
	0.25
	2.45

	Lead, ppm
	6.41
	1.11
	4.82

	Mercury, ppm
	0.10
	0.02
	0.08


What are the disadvantages of firing PRB coal? 1
Compared to most eastern coals, PRB coal:  has a higher moisture content; is more friable; has a lower heating value per pound; and has a lower ash-softening temperature.  These characteristics generally mean more fouling and slagging of the boiler surfaces as well as fugitive dust and fire control problems.  Some of these problems may be mitigated by the relatively low blending rates proposed in the application.  However, some blended coals may have chemical interactions leading to corrosion and additional tube wastage.

What are the advantages of firing PRB coal? 1
As shown above in Table 3A, PRB coal often contains lower sulfur, which can be beneficial when trying to lower sulfur dioxide emissions.  In addition, the higher moisture content may help to lower NOx emissions.  However, the main attraction is the much lower cost, even considering that PRB coal must be transported long distances from it origin.  The following figure provides a “delivered cost” comparison with other coals.
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As shown in the above table, the delivered cost of PRB coal is approximately 30% less than other western coals and approximately 35% less than some eastern coals.
What are the expected emissions impacts from firing PRB coal? 
The plant currently fires an eastern Appalachian coal, which is a bituminous coal.  PRB coal is a subbituminous coal.  To estimate impacts from the trial project, the Department used standard EPA emission factors for bituminous and subbituminous coals.  The following table provides a comparison summary of the expected emissions.  For full details of the comparison, see the Attachments at the end of this Technical Evaluation and Preliminary Determination.
Table 3B.  Emissions Comparison
	Pollutant
	lb/ton
	lb/hour
	lb/MMBtu
	tons/trial
	Difference

	
	Bit.
	Blend
	Bit.
	Blend
	Bit.
	Blend
	Bit.
	Blend
	tons/trial

	CO
	0.50
	0.50
	136.1
	149.9
	0.020
	0.022
	34.1
	37.5
	3.4

	NOx
	12.00
	10.62
	3267.4
	3183.5
	0.490
	0.478
	817.5
	796.5
	-21.0

	PM
	0.82
	0.79
	223.3
	235.9
	0.033
	0.035
	55.9
	59.0
	3.1

	PM10
	0.20
	0.19
	54.5
	57.3
	0.008
	0.009
	13.6
	14.3
	0.7

	SO2
	27.70
	25.27
	7542.3
	7575.1
	1.132
	1.137
	1887.0
	1895.3
	8.3

	VOC
	0.06
	0.06
	16.3
	18.0
	0.002
	0.003
	4.1
	4.5
	0.4


Notes:
1. Emissions are based on EPA’s general emission factors for firing bituminous and subbituminous coals in dry bottom, wall-fired boilers.  See Tables 1.1-3, 1.1-4, 1.1-19 in EPA’s emission factor reference document (AP-42). 

2. PRB coal blend consists of 30% subbituminous coal and 70% bituminous coal.

3. Total emissions from the project (tons/trial) are based on firing 150,000 tons of PRB blended coal. 2
4. For comparison purposes, an equivalent amount of bituminous coal based on representative heating values would be 136,249 tons.

Based on these “average” emissions factors, the predicted differences in actual emissions are very small and impacts from the temporary project will be minimal.  The estimated emissions increased will be well below the PSD significant emissions rates.  Therefore, the project is not subject to PSD preconstruction review.
Conclusion

The applicant’s request for a temporary trial burn to gather emissions and operational data is acceptable and is not reasonably expected to result in PSD-significant emissions increases.  The draft permit includes the following requirements:

· Provide a preliminary schedule for conducting the trial burn.

· Record the amount and blend ratio of PRB coal blend delivered.

· Retain a “certificate of analysis” for each shipment (proximate and ultimate analysis).

· Take actual samples of the PRB coal blend and analyze (proximate and ultimate analyses).

· Finish trial burn within 90 days of initial firing of the PRB coal blend.

· Fire no more than 150,000 tons of PRB coal blend during the authorized trial burn period.
· Comply with all requirements in current Title V air operation permit.  If the trial burn results in operation not in accordance with the conditions of the permit or test protocol, the performance testing will cease as soon as possible.  The trial burn shall not resume until appropriate actions have been taken to correct the problem.
· Conduct emissions tests for each boiler at permitted capacity (3 runs each) to determine CO and particulate matter emissions when firing the blend with the highest PRB coal percentage delivered during the trial burn.  VOC emissions are typically very low for these types of units and VOC tests will not be required.  Instead, CO emissions test data will provide information on the relative combustion efficiency of the units.
· Maintain records of the daily boiler operations when firing the PRB coal blend (i.e., fuel firing rates and heat input rates).
· Continuously monitor and record opacity, NOx emissions, and SO2 emissions with existing monitoring systems when firing the PRB coal blend.

· Sample and analyze fly ash resistivity for baseline versus PRB coal firing.  (Different coals have different compositions, which can lead to changes in fly ash resistivity.  In turn, this can result in less control of particulate matter from an existing electrostatic precipitator.)
· Evaluate the performance of the existing electrostatic precipitators (ESPs).  Monitor the total ESP secondary power input.  Identify any adjustments or improvements that may be necessary.
· For comparison purposes, identify the current corresponding baseline monitoring values (for firing only bituminous coal) or collect baseline data during the trial burn period.
· Submit of a final report summarizing the trial burn.

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.  Jeff Koerner is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.
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