APPENDIX  BD

BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION (BACT)


Georgia-Pacific Corporation

No. 3 Bleach Plant

PSD-FL-264A / 1070005-019-AC

Palatka, Putnam County

In 1999, G-P applied for a construction permit for the elemental chlorine-free (ECF) three-stage bleach plant.  On June 30, 1999, the Department issued a PSD permit to construct the No. 3 Bleach Plant.  The No. 3 Bleach Plant was constructed to replace the No. 1 and the No. 2 Bleach Plants and to aid G-P in meeting the Maximum Achievable Control Technology (MACT) Standards promulgated for the pulp and paper industry (40 CFR Part 63) by converting the bleaching system to a totally elemental chlorine-free (ECF) process.  Construction for the No. 3 Bleach Plant was completed by February 15, 2001.  Based on initial test data from the new bleach plant, G-P believes that the CO emission limit need to be revised to adequately reflect process variability of the bleach plant.

The bleach plant consists of bleaching towers, washers, tanks, and associated equipment.  The No. 3 Bleach Plant will be capable of bleaching up to 1,440 tons per day (TPD) of air-dried bleached pulp (ADBP) as a daily maximum and 1,350 TPD ADBP as a maximum monthly average.

The proposed project will result in an increase in carbon monoxide (CO) emissions.  PSD review is required for CO since the increase in emissions, per the application, is more than the PSD significance level per Table 62-212.400-2, F.A.C.

The project is subject to Prevention of Significant Deterioration (PSD) review for CO in accordance with Rule 62-212.400, Florida Administrative Code (F.A.C.).  A Best Available Control Technology (BACT) determination is part of the review required by Rules 62-212.400 and 62-296, F.A.C.  Air pollution control equipment will consist of efficient operation to minimize CO emissions from the No. 3 Bleach Plant.

PROCESS EMISSIONS

The applicant proposes the following emissions:

	POLLUTANT
	EXISTING EMISSIONS

(No. 3 Bleach Plant)
	PROPOSED EMISSIONS

(No.3 Bleach Plant)
	NET CHANGE IN EMISSIONS

	CO
	201 TPY
	324 TPY
	123 TPY


Date of Receipt of complete BACT Application:

March 7, 2003

BACT Determination Procedure:

In accordance with Chapter 62-212.400, 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 infeasible 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.

BACT EMISSION LIMITS PROPOSED BY APPLICANT:

	POLLUTANT
	EMISSION LIMIT
	LIMIT BASIS
	CONTROL

TECHNOLOGY

	CO
	100 lb/hr and 324 TPY  
	Actual test data
	Efficient bleaching operations


BACT ANALYSIS
CARBON MONOXIDE (CO)
CO is a byproduct that is formed from the bleaching of Kraft pulp.  CO is formed in the chlorine, caustic extraction, and chlorine dioxide bleaching sequences of the bleaching process.  Until recently, it was not known how much CO formation could be expected from bleaching using up to 100% ClO2 substitution (NCASI TB 760, 1998).  Based on studies performed by NCASI, it has been postulated that CO formation from ClO2 substitution occurs as a result of the synergistic reaction between ClO2 and the lignin in the pulp.  The results of the studies do not show a correlation between CO formation and percent ClO2 substitution.  However, when using 100% ClO2 substitution, CO emissions appear to increase linearly with the total percent ClO2 applied on the pulp.  Therefore, it would appear that when bleaching using an ECF bleaching process (i.e., 100% ClO2 substitution), reducing the amount of ClO2 applied to the pulp could reduce CO formation.  This would suggest that CO emissions from the ECF bleaching process could be “controlled” by maintaining the percentage of ClO2 applied to the pulp at minimum levels that would ensure proper bleaching of the pulp.  Thus, ensuring efficient use of ClO2 and efficient operation of the bleaching process will minimize CO emissions. 

EPA’s BACT Clearinghouse database shows three other determinations besides G-P’s original BACT determination.  The determinations were made for two different Weyerhaeuser facilities, located in North Carolina and Mississippi.  There were no add-on control technologies associated with these BACT determinations.  The Mississippi Weyerhaeuser facility’s BACT determination was to control CO emissions by ensuring efficient operations of the bleach plant. 

At the Department’s request, G-P addressed additional control techniques for the reduction of bleach plant CO emissions.  Specifically, G-P performed a feasibility and cost analysis for 1) a stand-alone regenerative thermal oxidizer (RTO) and 2) on-site boilers.  Cost for other thermal oxidizers types (e.g., catalytic oxidizers) are similar to an RTO and have similar destruction efficiencies. 

Thermal Oxidation
Thermal incineration generally consists of an auxiliary fuel-fired burner and a combustion chamber.  The principle of destruction is to raise the exhaust gases to a sufficiently high temperature, for an adequate retention time, so that oxidation occurs.  RTO’s are built on the principle of thermal oxidation, but with enhanced fuel efficiency.  An RTO consists of two or more heat exchangers connected by a common combustion zone.  The heat exchangers use beds of ceramic beads to store and release heat recovered from the oxidation process.  The Bleach Plant exhaust air stream enters the first heat exchange bed where air stream passes directly through the ceramic media where it is preheated before entering the combustion chamber.  In the combustion chamber, a burner is used to supply any heat necessary to reach optimum combustion temperature (usually 1,400 degrees Fahrenheit or higher) and complete the oxidation process.

The cleaned air stream next enters a second heat exchanger where it passes directly through the ceramic media and is cooled, while simultaneously heating the media before the air stream is exhausted to the atmosphere.  The airflow through the heat exchange beds is reversed at regular intervals to conserve the heat of combustion within the RTO.  The thermal efficiency of the unit can be as high as 95 percent.

A thermal oxidizer is a technically feasible, although unproven, option for reducing CO emissions from bleach plant wet scrubber vent streams.  Since thermal oxidation is technically feasible, an economic analysis was performed by G-P for an RTO following the existing No. 3 Bleach Plant.  According to G-P, the total estimated capital investment cost for a CO destruction efficiency of 95% is approximately $5.4 million.  The total annual cost is $1,250,000/yr.  Based on reduction of 187 TPY (197 TPY x 0.95 = 187 TPY) of CO, the total cost effectiveness is $6,638 per ton of CO removed.  

The 197 TPY baseline emission rate used by G-P (instead of the maximum annual CO emissions of 324 TPY) is based on their use of guidance presented in Section B.IV.D.2.b of the New Source Review Workshop Manual- Draft (EPA 1990): “In addition, historic upper bound operating data, typical for the source or industry, may be used in defining baseline emissions in evaluating the cost effectiveness of a control option for a specific source.  For example, if for a source or industry, historical upper bound operations call for two shifts a day, it is not necessary to assume full time (8760 hours) operation on an annual basis in calculating baseline emissions.”  G-P concludes that an RTO is not cost-effective for this project.

It is noteworthy that EPA required installation of an oxidation catalyst at a combustion turbine in New York (Sithe) following a cost-effectiveness calculation of approximately $6,000 per ton.  On the other hand, EPA determined that an RTO is not required as MACT for pulp bleaching.

The Department does not necessarily follow the procedures in the mentioned EPA document or adhere to previous cost-effectiveness thresholds from projects reviewed by EPA.  Further, the Department does not necessarily agree with the cost estimates provided by G-P.  While the Department has not set a bright-line threshold for cost-effectiveness of CO control, the value will be less than thresholds for NOX or SO2.  Therefore the Department still accepts G-P’s conclusion that an RTO unit for this bleach plant is not cost-effective.   

Incineration in a boiler
External combustion sources, such as a boiler, induct ambient air into the combustion zone of a primary fuel (e.g., oil or bark) to produce heat and steam.  The combustion zone of a boiler will oxidize CO to carbon dioxide.  Possible combustion sources at the Mill include the Power Boiler and the Combination Boiler.  The Recovery Boiler and Lime Kiln at the Mill combust and convert reactants to chemicals used in the Kraft process, and cannot accept chlorine-containing streams.  A cost analysis for incineration in an existing boiler was performed by G-P.  The total estimated capital investment cost for a CO destruction efficiency of 95% is approximately $4 million.  The total annual cost is $1 million/yr.  Based on reduction of 187 TPY (197 TPY x 0.95 = 187 TPY) of CO, the total cost effectiveness is $5,339 per ton of CO removed.  

The Department does not necessarily accept G-P’s values or that destruction in an existing boiler is technically infeasible.  However, the Department accepts their conclusion that destruction in an existing boiler is not cost-effective for this project.

Conclusion

Based on available information, it appears that RTO has not been demonstrated on bleach plants and would not be cost-effective for the bleach plant at G-P.  Incineration in an existing boiler is also considered economically infeasible. The best method to control CO emissions is through the use of best operational practices.  This was the control method recommended for the only other bleach plant PSD/BACT evaluation listed in the EPA’s BACT/LAER Clearinghouse database.

BACT Determination by THE DEPARTMENT:

CARBON MONOXIDE (CO)

Based on the information provided by the applicant and other information available to the Department, BACT is  “efficient bleaching operations” as a work practice to minimize CO emissions from the proposed No. 3 Bleach Plant.  The Department does not concur with the applicant in using upper bound operating data in defining baseline emissions for the evaluation of cost-effectiveness of a control option.  The Department believes that by using the maximum annual CO emissions of 324 TPY, use of an RTO or incineration at an existing boiler will not be cost-effective.  The following emission limits are established for the No. 3 Bleach Plant:

	POLLUTANT
	EMISSION

LIMIT
	LIMIT

BASIS
	CONTROL

TECHNOLOGY

	CO
	100 lb/hr and 324 TPY  
	Per application
	Efficient bleaching operations


COMPLIANCE

An initial and annual stack test of the No. 3 Bleach Plant wet scrubber stack for CO emissions shall be conducted at 1,440 TPD of air-dried bleached pulp while processing 100 percent softwood in accordance with the EPA Reference Method 10 as contained in 40 CFR 60, Appendix A.  Compliance with the work practice standard shall be demonstrated by an Operation and Maintenance (O&M) Plan for the No. 3 Bleach Plant submitted by the applicant on August 15, 2001.  The O&M Plan sets forth the practices G-P will employ to result in efficient bleaching operations.  

Details of the Analysis May be Obtained by Contacting:

Syed Arif, P.E., Permit Engineer  

Department of Environmental Protection

Bureau of Air Regulation - MS 5505

2600 Blair Stone Road 

Tallahassee, Florida 32399-2400
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