FINAL DETERMINATION

Palmetto Power, L.L.C.

Osceola County


The Department distributed a public notice package on March 28, 2000 for a project that will create a new 510 MW electric power generating plant located near State Road 532 in Osceola County approximately 30 miles southeast of Orlando.  The applicant, Palmetto Power L.L.C., proposes to install three simple cycle, 170 MW Siemens/ Westinghouse Model W501FD combustion turbines with electrical generator sets.  The Public Notice of Intent to Issue was published in The Orlando Sentinel for both the Osceola and Orange County editions on April 30, 2000.

COMMENTS AND CHANGES

The Department received no comments from the applicant, the public, the Department’s Central District Office, or the National Park Service during the comment period.  EPA Region 4 provided comments regarding the application, the BACT determination procedure and the Draft Permit.  The comments are summarized below and the Department’s responses are included following each comment.

1. Comment:  EPA Region 4 suggested that the Department verify the emission factor used by the applicant to estimate formaldehyde emissions.  New combustion turbine projects could trigger a case-by-case MACT determination for HAPs, particularly formaldehyde.  The formaldehyde emission factor used by the applicant was two orders of magnitude less than draft AP-42 emission factors.

Response:  The Department requested supporting documentation for the emissions factor, but did not receive a response.  The Department estimated emissions of hazardous air pollutants based on the EPA MACT data released at the end of April.  Assuming 100% permitted operation at base load and maximum heat input for all three units when firing natural gas, the Department estimates 8.55 tons per year of total HAP emissions, of which 7.90 tons per year would be formaldehyde.  The Department believes this estimate to be conservative and therefore, 112(g) is not triggered.

2. Comment:  Region 4 commented that it is EPA policy that BACT standards apply during all normal operations.  Startup and shutdown of process equipment are part of the normal operation of a source and should be accounted for in the planning, design, and implementation of operating procedures for the process and control equipment.  Region 4 quotes from an EPA policy memo that, “… it is reasonable to expect that careful and prudent planning and design will eliminate violations of emission limitations during such periods.”

Response:  The Department agrees that it is inappropriate to apply blanket exemptions for excess emissions to all projects.  However, the Department’s excess emissions rule (Rule 62-210.700, F.A.C.,) has been approved by EPA in Florida’s state implementation plan and prohibits most cases of excess emissions as follows:

(4)
Excess emissions which are caused entirely or in part by poor maintenance, poor operation, or any other equipment or process failure which may reasonably be prevented during startup, shutdown, or malfunction shall be prohibited.

This portion of the rule allows the Department to document poor performance that is within the control of the operator and to require appropriate corrective actions.  Another portion of Florida’s excess emissions rule does allow limited periods of excess emissions under specific conditions:

(1)
Excess emissions resulting from startup, shutdown or malfunction of any emissions unit shall be permitted providing (1) best operational practices to minimize emissions are adhered to and (2) the duration of excess emissions shall be minimized but in no case exceed two hours in any 24 hour period unless specifically authorized by the Department for longer duration.

The purpose of this rule is to allow particular, limited periods of excess emissions that are beyond the control of the operator.  The rule requires the Department to scrutinize the available information and determine whether the best efforts were used to minimize the quantity and duration of excess emissions.  With regard to a new project, excess emissions due to startup and shutdown should be evaluated for the particular piece of equipment under review and the period of allowable excess emissions adjusted accordingly.  An additional portion of Florida’s excess emissions rule provides for making these adjustments:

(5)
Considering operational variations in types of industrial equipment operations affected by this rule, the Department may adjust maximum and minimum factors to provide reasonable and practical regulatory controls consistent with the public interest.

The final applicable portion of Florida’s excess emissions rule allows excess emissions for valid documented malfunctions.  The rule codifies the understanding that electrical and mechanical equipment will fail or malfunction from time to time, which may cause excess emissions.  In fact, it may occasionally be necessary to continue operation through these periods in order to repair or correct the situation.  The rule requires the following notification and reporting requirements as a safeguard to prevent abuse:

(6)
In case of excess emissions resulting from malfunctions, each owner or operator shall notify the Department or the appropriate Local Program in accordance with Rule 62-4.130, F.A.C.  A full written report on the malfunctions shall be submitted in a quarterly report, if requested by the Department.

The Department also notes that practical application of the excess emissions rule is only possible for emissions standards with compliance demonstrated by continuous monitor or some other readily verifiable method, such as visible emissions.  For emissions standards with compliance demonstrated by an emissions performance test, the instantaneous compliance status is unknown and therefore the excess emissions rule does not apply.  Also, emissions performance tests conducted during startup, shutdown, or malfunctions are not typically considered “normal operations” as defined by EPA’s reference methods in 40 CFR 60, which would prevent the use of test results collected during such periods.

With regard to this specific project, the Department recognizes that CO and NOx emissions during startup of a combustion turbine will fluctuate because the dry low-NOx combustion technology requires separate stages of air and fuel mixing to realize the lower emissions achieved during lean premix.  Similarly, CO and NOx emissions will also fluctuate during shutdown due to the instability of the process.  CO and NOx emissions may exceed BACT concentration limits and, for brief instances, mass emission limits during startup and shutdown.  However, the Department recognizes that the Siemens/Westinghouse Model 501FD will typically achieve lean premix operation in approximately 50 to 60 minutes.  Shutdown may complete in 20 to 30 minutes.  As drafted, the permit includes the following specific conditions (SC) related to excess emissions during startup, shutdown, and valid, documented malfunctions.

SC No. 4:  Operation below 70% of base load shall not exceed two (2) hours during any 24-hour period.  

SC No. 8:  All operators and supervisors shall be properly trained to operate and maintain the combustion turbines and pollution control systems in accordance with the guidelines and procedures established by the manufacturer.  The training shall include good operating practices as well as methods of minimizing excess emissions.

SC No 9:  If temporarily unable to comply with any of the conditions of the permit due to breakdown of equipment … the permittee shall notify the Compliance Authority as soon as possible, but at least within one working day, excluding weekends and holidays.  The notification shall include:  pertinent information as to the cause of the problem;  steps being taken to correct the problem and prevent future recurrence …  Such notification does not release the permittee from any liability for failure to comply with the conditions of this permit or the regulations.

SC No. 11:  An automated gas turbine control system is required for each unit to monitor fuel distribution and staging, turbine speed, load conditions, combustion temperatures, heat input, and fully automated startup, shutdown, and cool-down.  This information will be used to document valid “malfunctions”.

SC No. 14:  The permittee shall not circumvent the air pollution control equipment or allow the emission of air pollutants without this equipment operating properly.

SC No. 21:  Excess emissions caused entirely or in part by poor maintenance, poor operation, or any other equipment or process failure that may reasonably be prevented during startup, shutdown or malfunction, shall be prohibited.  These emissions shall be included in the calculation of the 3-hour averages to demonstrate compliance with the continuous CO and NOx emissions standards.

SC No. 22:  Providing the permittee adheres to best operational practices to minimize the amount and duration of excess emissions, the following conditions shall apply:

(a) During startup and shutdown, visible emissions excluding water vapor shall not exceed 20% opacity for up to 2 hours in any 24-hour period.  [Design; Rule 62-210.700(1) and (5), F.A.C.]

(b) During all startups, shutdowns, and malfunctions, the continuous emissions monitors (CEMs) shall monitor and record emissions.  However, up to 2 hours of monitoring data during any 24-hour period may be excluded from continuous compliance demonstrations as a result of startups, shutdowns, and documented malfunctions.  In case of malfunctions, the permittee shall notify the Compliance Authorities within one working day.  A full written report on the malfunctions shall be submitted in a quarterly report.  [Design; Rules 62-210.700(1), (5), and 62-4.130, F.A.C.]

SC No. 37:

(a)
Data Collection.  CO and NOx emissions shall be monitored and recorded at all times including startup, operation, shutdown, and malfunction except for continuous monitoring system breakdowns, repairs, calibration checks, and zero and span adjustments.

(c) Data Reporting:  When a monitoring system reports emissions in excess of the standards allowed by this permit, the permittee shall notify the Compliance Authority within one (1) working day of:  the nature, extent, and duration of the excess emissions;  the cause of the excess emissions;  and the actions taken to correct the problem.  The Department may request a written report summarizing the excess emissions incident.

(d) Data Exclusion.  Unless prohibited by 62-210.700 F.A.C., valid hourly emission rates shall not include periods of start up, shutdown, or documented malfunction as described under the excess emissions requirements of this permit.

SC No. 38:  All measurements, records, and other data required by this permit shall be documented in a permanent, legible format and retained for at least five (5) years following the date on which such measurements, records, or data are recorded.  Records shall be made available to the Department upon request.

SC No. 40:  Data collected from the NOx CEM shall be used to report excess emissions in accordance with 40 CFR 60.334(c)(1) of NSPS, Subpart GG.

SC No. 40:  If excess CO, NOx or visible emissions occur due to malfunction, the permittee shall notify the Compliance Authority within (1) working day of:  the nature, extent, and duration of the excess emissions; the cause of the excess emissions; and the actions taken to correct the problem.  In addition, the Department may request a written summary report of the incident.  Following the NSPS format in 40 CFR 60.7, Subpart A, periods of startup, shutdown and malfunction, shall be monitored, recorded and reported as excess emissions when emission levels exceed the standards specified in this permit.  Within thirty (30) days following each calendar quarter, the permittee shall submit a report on any periods of excess emissions that occurred during the previous calendar quarter to the Compliance Authority.  This quarterly report shall follow the format provided in Appendix XS of this permit.

As indicated, this permit does require at least one continuous monitor for CO emissions because of to the lack of actual performance data.  CO CEMS monitors are not typically required for simple cycle units with restricted operation.  The Department believes the above measures are sufficient to prevent repeated misuse of the excess emissions rule by the permittee to avoid compliance issues.

3. Comment:  EPA Region 4 concurred with the Department’s evaluation of the cost effectiveness calculations for CO and NOx controls.  Region 4 also notes that the cost effectiveness, in EPA’s opinion, is very close to the range that has lead to requiring SCR for combined cycle projects.  Region 4 also agrees that relaxing project constraints requested by the applicant ( 3750 hours/CT/year, emissions performance, and firing exclusively natural gas) may require the installation of additional controls such as SCR.

Response:  No response required.

4. Comment:  EPA Region 4 suggests that the Department add the particulate matter emission rate in terms of pounds per hour, which is used in the PTE calculations.

Response:  The Department included a reference on page 7 of the permit in Specific Condition No. 16 that particulate matter emissions were estimated to be less than 0.001 grains per dscf.  For particulate matter, the Department opted for fuel specifications and a visible emissions limit instead of a particulate matter emissions limit in pounds per hour.  The primary reason was that the mass emissions from a large modern combustion turbine are widely recognized as being very low due to efficient combustion at high temperatures.  In fact, for these units, the particulate matter concentration for gas firing is estimated to be:

[(8.6 lb/hour) (hour/60 min) (7000 grains/lb) ] / (750,000 dscf/min)
=  0.0013 grains/dscf


















   (0.08424 mg/dscf)

This concentration is less than that typically found after control by a baghouse.  This is due to the very efficient combustion of clean fuels and the large volume of filtered inlet air moved through these units.  The definition of Best Available Control Technology provides for the following, “… If technological or economic limitations in the application of a measurement methodology to a particular emission unit would make an emissions limit infeasible, a design, equipment, work practice, operation standard, or combination thereof, may be prescribed. Also, the technology upon which the BACT emissions limit is based should be specified in the permit.  These requirements should be written in the permit so that they are specific to the individual emission unit(s) subject to PSD review.”

The Department’s rules require a minimum sampling volume of 25 dscf for an EPA Method 5 performance test.  A gas turbine exhaust containing 0.08424 mg/dscf would result in a total PM catch of only 2.1 mg.  EPA Method 5I was developed for very low particulate matter concentrations and is most effective for PM catches of 50 mg or less.  This method states that PM catches between 1 and 3 mg are between the minimum detection limit and the practical quantitation limit and can have a high degree of uncertainty.  When collecting such small samples, bias becomes an important issue so extreme caution must be used to assure clean sampling probes, low tare weight containers, well-controlled balance rooms, etc.  Obviously, the sampling volume could be increased to collect a larger sample (> 3 mg), but the point is that the very low mass emissions provide some testing difficulties in addition to those associated with the high flow rates and velocities from gas turbines.

The Department believes that it is appropriate to substitute fuel specifications and a low visible emissions limit in lieu of a particulate matter standard for this specific project due to the very low expected emissions rates and problems encountered in testing.  Little benefit is gained by confirming low emissions rates with an initial test.  In fact, if a particulate matter emissions standard is specified, the Department’s rules would require performance tests to be conducted at least initially and once every five years.  The Department added the PM emission factor of 8.6 pounds per hour and the natural gas fuel specification to the emissions summary table listed in Specific Condition No. 16 of the final permit.

CONCLUSION

The final action of the Department is to issue the final permit with the changes mentioned above and to correct minor typographical errors.
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