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1. GENERAL PROJECT INFORMATION
1.1. Facility Description and Location
This existing facility consists of:  four municipal solid waste combustors Unit Nos. 1, 2, 3 and 4 with auxiliary burners; lime storage and processing facilities; ash storage and processing facilities; cooling towers; and, ancillary support equipment.  The nominal capacity of the Hillsborough County Resource Recovery Facility (RRF) is 
1,800 tons/day of municipal solid waste (MSW) fuel.  The gross nominal electric generating capacity of the facility is 47 megawatts (MW).  The facility is owned by Hillsborough County and is currently operated by Covanta Hillsborough, Inc. a subsidiary of Covanta Energy Corporation.
Also located at the facility are miscellaneous unregulated/insignificant emissions units and/or activities.
This existing plant is a mass-burn municipal waste combustor (MWC) plant categorized under Standard Industrial Classification No. 4953.  This existing plant is located in Hillsborough County at 350 North Falkenburg Road in Tampa, Florida 33619.  The UTM Coordinates are:  Zone 17, 268.2 km East and 3092.7 km North; Latitude:  27 57’ 14” North and Longitude:  82 20’ 22” West.  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).
The Hillsborough County RRF (HCRRF) shown on the left-hand side of Figure 1 is very similar to the standard, mass-burn Covanta/Martin GmbH arrangement on the right.  The adjacent Hillsborough County Falkenburg Advanced Wastewater Treatment Plant (WWTP) is visible in the photograph and is immediately South of the HCRRF.
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Figure 1 – Aerial Photograph of Hillsborough County RRF and Covanta/Martin, GmbH Mass Burn Process
1.2. Waste-to-Energy Process Description
A waste-to-energy (WTE) facility is a complete industrial installation containing most or all of the following features:
· Waste receiving and separation;
· Waste storage and handling;
· Waste feeding;
· Furnace for combustion;
· Heat recovery equipment followed by steam and electricity generation;
· Air pollution control devices (flue gas treatment); and
· Residue (ash and wastewater) handling installations.
A schematic of a mass-burn MWC with steam electrical power production is shown in Figure 2.  Some of the points where pollutants (defined further below) can be removed or formation prevented are shown.  
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Figure 2.  Pollutant Generation/Control Points	Figure 3.  Refuse pit at Hillsborough County RRF
Waste is delivered, weighed, sorted/separated if necessary, and tipped into the refuse pit shown in Figure 3, where it is temporarily stored.  The tipping hall and refuse pit are closed buildings to minimize dust and odor releases.  The waste is mixed in the refuse pit which is designed to hold sufficient fuel for several days of combustion as waste is typically delivered during normal working hours while the plant operates “24/7”.  Air is continually extracted from the pit to maintain a negative pressure and serves as combustion air for the furnace.
A crane system lifts the waste from the refuse pit using the grapples shown in Figure 3 and transports it to the feed chute, which consists of a hopper and chute.  Hydraulic-driven feed rams push the waste onto the reciprocating combustion grate where is turned and burned.  Air is supplied below (underfire air) and above the grate (overfire air).  
[bookmark: _GoBack]Heat from the combustion process is used to turn water into steam (or to heat incoming air and water) through heat transfer via the furnace waterwall, superheater, economizer and air preheater.  The steam then routed to a steam turbine-generator for power generation.  The steam is then condensed via a wet cooling tower and routed back to the boiler.  Residues produced include bottom ash (which falls to the bottom of the combustion chamber), fly ash (which exits the combustion chamber with the flue gas), and residue (including fly ash) from the flue gas cleaning system. 
After heat recovery for electrical energy production, the exhaust gas from each furnace is further cooled by injection of water.  The exhaust stream is cleaned in the air pollution control equipment described below.  The cleaned exhaust gas exits via a single 220-foot stack that contains a separate flue from each unit.
1.3. Summary of Air Pollution Control Equipment
The subject of this review is Unit 4.  Unit 4 was permitted in 2006 pursuant to Rule 62-212.400, Florida Administrative Code (F.A.C.), Prevention of Significant Deterioration (PSD).  Determinations of best available control technology (BACT) determination were conducted for several pollutants.  Link to Unit 4 Permit  
Link to Technical Evaluation  Unit 4 was also subject to very stringent requirements of 40 Code of Federal Regulations (CFR) Part 60, Subpart Eb - Standards of Performance for Large Municipal Waste Combustors for Which Construction is Commenced After September 20, 1994 (as amended May 10, 2006.  Link to Subpart Eb 
The air pollution control measures and controls on Unit 4 consist of:
· Good combustion practices (GCP) for the design and operation of the grate and furnace to minimize formation of nitrogen oxides (NOX) and promote burnout/destruction of carbon monoxide (CO) and organic hazardous air pollutants (HAP) such as dioxin and furan;
· A Spray Dry Absorber (SDA) based on lime slurry injection wherein acid gases in the furnace exhaust such as hydrogen chloride (HCl) and sulfur dioxide (SO2) are neutralized and captured as PM;
· Activated Carbon Injection (ACI) to capture (adsorb) certain metals such as mercury (Hg) and organic HAP and then remove them in the PM control device;
· A Fabric filter (FF - baghouse) to capture PM originating from combustion [including PM metals such as cadmium (Cd) and lead (Pb)], products of the acid gas reactions, and spent activated carbon; and 
· A Selective Non-Catalytic Reduction (SNCR) system based on ammonia (NH3) or urea injection into each furnace to further control nitrogen oxides (NOX) emissions.
Figure 4 is a diagram of the typical Martin GmbH mass burn grate stoker MWC with the air pollution control equipment configuration of GCP/SDA/FF/ACI/SNCR (typical industry shorthand for this configuration).  The air pollution control project resulted in significant reductions from Units 1, 2 and 3 of all pollutants mentioned in the foregoing discussion.   
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Figure 4.  Process Diagram Martin GmbH Mass Burn MWC with GCP/SDA/FF/ACI/SNCR Configuration
Unit 4 is equipped with continuous emission and opacity monitoring systems (CEMS and COMS) for CO, SO2, NOX, Hg and visible emissions.  Periodic stack testing is required for PM, HCl, Hg, dioxin/furan, cadmium and lead.
1.4. Proposed Project
The applicant requests that the Department remove the requirement to install and operate the Hg-CEMS on Unit 4.  A pre-application letter detailed the issue and it was followed up with an application.  Pre-application Letter 
Link to Application 
The instrument is a Sick Maihak Mercury Gas Analyzer, Model MERCEM300Z.  Link to MERCEM300Z  Basically, the applicant has determined by periodic stack testing and operation of the Hg-CEMS that emissions are much less than originally projected or permitted.  The applicant believes that a Hg-CEMS is not needed to demonstrate compliance with the Department’s permitted emission standard determination or the requirements of 40 CFR 60, Subpart Eb.
2. EVALUATION
2.1. Original Hg Emission Estimates
According to the original Unit 4 construction application (Table 2-2 on page 2-4) submitted by Hillsborough County in 2005, annual emissions of Hg were estimated at 0.163 tons per year (tons/year) or 326 pounds per year (lb/year).  The applicant requested a Hg emission limit which was the least stringent of 28 micrograms per dry cubic meter at 7 percent oxygen (μg Hg/dscm @7% O2) or 85 (%) percent removal by the control equipment.  
Link to Unit 4 Application 
In the Technical Evaluation (Page 30), the Department’s expert referred to results from existing Covanta units in Florida as well as a new unit in Italy (of similar Martin GmbH design) and stated:
“Given the emission data in the above table, the Department expects typical emissions less than 20 μg Hg/dscm and on the order of 40 lb Hg/year.  For reference, all 13 measurements for the similar Brescia configuration are listed in Table 5.  These were taken from the previously-mentioned “Osservatorio Report” and were less than 4 μg Hg/dscm.”  Link to Intent to Issue Package 
The requested limit of the least stringent of 28 μg Hg/dscm or 85% removal did not constitute BACT and it was necessary to include conditions to ensure the project did not actually trigger PSD for Hg.  Because of the intermittent nature of Hg emissions, it did not appear likely that an annual test or even a few tests per year would capture the peak values.  Furthermore, the Rules of the Environmental Protection Commission of Hillsborough County (EPCHC suggested consideration of a Hg-CEMS at municipal waste combustors.  Specifically, Rule 
1-3.53(e), Rules of the EPCHC states:  
“Municipal Waste Incinerators – mercury and dioxin/furan emissions shall be controlled by combustion practices, operation and maintenance, and operation of a carbon injection system. An alternative would be to install a continuous emission monitor for the pollutant mercury and adjust the carbon feed rate accordingly. This continuous emission monitor shall be installed and operated in accordance with EPA Performance Specification 12A of 40 CFR 60, Appendix B if it is used to adjust the carbon feed rate. Otherwise, EPA Performance Specification 12B of 40 CFR 60, Appendix B may be used.  Any such alternative must be approved by the Executive Director prior to implementation”.  http://www.epchc.org/DocumentCenter/Home/View/336 
Accordingly, the Department required and the County agreed to install a Hg-CEMS was required.  
2.2. Reported Hg Emissions based on Stack Tests and Emission Factors
Unit 4 started up in 2009.  The following table is a comparison of the 2014 Hg compliance stack test results with the permitted limits and thresholds.[footnoteRef:1] [1:  	Report.  Covanta to Erin DiBacco, FDEP.  Hillsborough County Resource Recovery Facility, MWC Units 1, 2, 3, and 4 Annual Compliance Testing Report.  Submitted August 29, 2014.] 

	Hg Parameter
	Concentration
(μg Hg/dscm @7% O2)
	Removal
(%)
	Mass Emission Rate
(lb/hour)
	Annual Emissions
(lb/year)

	Result
	0.90
	99
	0.00022
	~ 2 1

	Limit/Threshold
	28 
	85
	0.022
	190 2

	1. Estimated by the Department based on 8,760 hours at the rate of 0.00022 lb/hour.
2. Estimated Annual Potential to Emit (PTE) and < 200 lb/year.





The following table is a list of Hg compliance stack test values for Unit 4 between 2009 and 2014 and estimates of annual emissions provided in the Annual Operating Reports (AORs) filed by the applicant.
	Year
	Test Date
	Concentration
(μg Hg/dscm @7% O2)
	Reported Annual Emissions
(lb/year) 1
	Revised Annual Emissions
(lb/year) 3

	2009
	8/31/2009
	1.53
	1.7 2
	(Partial year of operation) 2

	
	12/15/2009
	2.69
	
	

	2010
	3/4/2010
	2.80
	50.0
	3.9

	
	6/11/2010
	2.21
	
	

	
	9/30/2010
	2.33
	
	

	
	12/6/2010
	1.22
	
	

	2011
	3/9/2011
	7.68
	50.3
	2.5

	
	6/10/2011
	1.38
	
	

	
	7/11/2011
	1.41
	
	

	2012
	7/11/2012
	0.80
	52.5
	1.4

	2013
	7/16/2013
	0.46
	0.9
	0.9

	2014
	7/14/2014
	0.90
	50.2
	1.8

	Average
	2.12
	34.3
	2.1

	16. Applicant’s estimates of Hg emissions based on emission factors as originally submitted to the Department via AORs .
16. Unit 4 started up in 2009 and did not operate a complete year.
16. Applicant’s updated estimate submitted with follow-up application based on Hg-CEMS data. 


With the exception of one stack test, the 12 compliance test results are all less than or equal to 2.8 μg Hg/dscm @7% O2., which represents 10% of the permit emission limit.  On the other hand, the values reported in the AORs did not indicate very low emissions on an annual basis.  The applicant subsequently submitted corrected estimates based on the actual emission characteristics of Unit 4.  Annual emissions ranged from 0.9 to 3.9 lb/year compared with the PSD SER of 200 lb/year. 
For reference, between 2010 and 2014 stack tests indicate that the removal efficiency is 96.3 to 99.4% with an average of 98.2%.  The results indicate that the ACI system is performing much better than originally foreseen by the applicant and the performance has been confirmed by the stack tests.
2.3. Emissions based on Hg-CEMS
According to the applicant:  “The data collected by the analyzer continues to demonstrate that Hg emissions are consistently less than 5 μg Hg/dscm.  Very little variability has been observed.  Figure [the figure below] depicts the 24-hour average Hg concentration recorded since January of 2013.  A constant carbon usage rate was used throughout this monitoring period, demonstrating that this reagent, when combined with steady-state operations, is providing consistent and effective abatement of Hg emissions”.[footnoteRef:2] [2:  	Letter Report.  Hillsborough County to A. Linero, FDEP.  Sick Maihak MERCEM300Z Continuous Mercury Analyzer.  Hillsborough County Resource Recovery Facility – Unit No. 4.] 

[image: ]
2.4. Applicant’s Evaluation
According to a previous (April 2013) communication from the applicant, the instrument was purchased at a cost of approximately $200,000.   At that time, the applicant stated:
“It is Hillsborough County's intention to continue utilizing the MERCEM300Z instrument until such time as the costs associated with the instrument's upkeep become unreasonable and/or the emissions profile exhibits greater variability that can be reduced through operational practices.”
In the present application, the applicant advised the Department that during 2014, the Hg-CEMS did not meet the minimum availability requirement of 90% and achieved only 85% availability.  The applicant also stated:
“Hillsborough County has committed significant financial resources to install and keep the Hg-CEMS running, including an investment of approximately $11,000 per year for an annual maintenance contract with Sick-Maihak.  However, given the consistently low Hg emissions recorded by the Hg-CEMS for the past three years (as corroborated by USEPA Method 29 stack test results), we question the value that the Hg-CEMS is providing.  The existing compliance standards that require continuous monitoring of carbon usage with periodic stack testing provide reasonable assurance of compliance with the Hg emission limit, and can be implemented at a much lower cost to Hillsborough County taxpayers”.
2.5. Department’s Evaluation
If the applicant had been able to project lower and more realistic emission rates than 326 lb/year when the original Unit 4 application was submitted, it is not likely that the Hg-CEMS would have been specified (notwithstanding the HCEPC Rule).  Although low concentrations were reported by the applicant, the AOR submittals showing up to 52 lb/year did not reflect the low actual emissions from Unit 4.  Based on the review above, the Department agrees with the applicant that the Hg-CEMS can now be removed.  
The EPCHC also reviewed the results of the compliance stack tests.  By electronic communication dated May 13, 2015, the HCEPC Air Director advised:
“Based on the test reports and the industry’s aggressive program to remove mercury from the waste stream, we have no objection to allowing the County to remove their mercury CEMS. The Resource Recovery Unit #4 is controlled by combustion practices, operation and maintenance and operation of a carbon injection system, so it complies with EPC’s Chapter 1-3.53 (1)(e) without a continuous emission monitor”.
The County, through Covanta, provided the following description of their practices relevant to the EPCHC rule by electronic mail dated May 14, 2015.  According to Covanta:
“Mercury and dioxin/furan emissions are controlled by combustion practices, operation and maintenance, and operation of a carbon injection system. Good combustion practices and operation are achieved via experience and continuous employee training. The facility operates and trains employees according 40 CFR 60.54b:  Standards for municipal waste combustor operator training and certification.  This includes American Society of Mechanical Engineers (ASME) Training (i.e. QRO Certification for Operators) and Annual review of the site Environmental Compliance Operating Manual (ECOM). The ECOM addresses the following:  
 (1) A summary of the applicable standards; 
(2) A description of basic combustion theory applicable to a municipal waste combustor unit; 
(3) Procedures for receiving, handling, and feeding municipal solid waste; 
(4) Municipal waste combustor unit startup, shutdown, and malfunction procedures; 
(5) Procedures for maintaining proper combustion air supply levels; 
(6) Procedures for operating the municipal waste combustor unit within the standards established; 
(7) Procedures for responding to periodic upset or off-specification conditions; 
(8) Procedures for minimizing particulate matter carryover; 
(9) Procedures for handling ash; 
(10) Procedures for monitoring municipal waste 
“Proper maintenance is ensured by conducting routine inspections and regular preventative maintenance scheduling.  All which is set-up through the facility maintenance software along with scheduled boiler outages.  The carbon injection system complies with 40 CFR 60.58b(m)2.   The carbon injection rate is determined from stack testing run set points (for mercury and dioxin) where the facility exhibits mercury removal proficiency and the stack concentrations are below our permitted limit.  During operation, the carbon injection system operating parameters are averaged over a block 8-hour period, and the 8-hour block average equals or exceeds the levels documented during the performance tests”.  
Under the present permit conditions, the applicant would be required to continuously sample Hg through use of lower technology sorbent traps if the Hg-CEMS is removed.  However, in view of the past stack tests and 
Hg-CEMS data, the Department will also remove the alternate sorbent trap technology requirement.  The Department concludes that the County’s active Hg reduction programs, maintenance of the carbon usage rate for the ACI system and the annual stack testing requirements are sufficient to ensure that low emissions are achieved and that the PSD threshold will not be exceeded.
The Department will modify the permit authorizing the construction of Unit 4 by revising and replacing the most recent permit that modified the conditions related to Hg monitoring.  The revisions are shown in the attached Draft Permit 0570261-018-AC.
3. PRELIMINARY DETERMINATION
The Department makes a preliminary determination that the proposed project will comply with all applicable state rules 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.  
Alvaro (Al) Linero is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting Mr. Linero at alvaro.linero@dep.state.fl.us or 
850-717-9076 or at the Department’s Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.

Hillsborough County Resource Recovery Facility	Final Permit No. 0570261-018-AC/PSD-FL-369E
Mercury (Hg) Monitoring Requirements, Unit 4	Air Construction Permit Revision
Page 8 of 8
image3.jpeg
g 9101112 13




image4.png
Crane

Refuse
Pit

Air Economizer
Preheater

Furnace
T Scrubber
Hopper
Turbine
©
u/
Combustion

Zone

Dust
Collector

Stack




image5.jpeg




image6.emf

image7.png
50

IS
[l

(ug/dscm)
= - NN w
o u o un [=

24 hour average Hg concentration

v

|
i
0 !*A—_—-LJLWWWQMM‘ w.y-gg

01/26/201305/06/201308/14/2013 11/22/2013 03/02/201406/10/2014 09/18/2014




image1.png
ty\x“a\\movaON

e

g
£ FLORIDA





image2.jpeg




