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Detailed Engineering & Process Information 
R 299.9508(1)/R 299.9504/40 CFR 270.14(b) 

R 299.9623 
 

The following description covers the current 32 Incinerator Complex in detail.  The 32 Incinerator has a 

thermal output capacity of 130 MM Btu/hr and is operated under Permit Number MI-ROP-A4033-2011b 

(ROP, effective date April 11, 2011).  The incinerator is regulated under the National Emission Standards for 

Hazardous Air Pollutants (NESHAPs) from Hazardous Waste Combustors [Title 40 of the Code of Federal 

Regulations, Part 63 (40 CFR Part 63), Subpart EEE], commonly referred to as the HWC MACT.  The initial 

comprehensive performance test (CPT), required by the HWC MACT, was performed on the 32 Incinerator 

in November 2003.  The results were reported to Michigan Department of Environmental Quality (MDEQ) on 

June 10, 2004.  At that time, the incinerator was subject to the interim standards of 40 CFR Part 63 Subpart 

EEE as a new source [40 CFR 63.1203(b)].  On October 12, 2005, the HWC MACT rule was amended to 

include the permanent replacement standards for incinerators.  The 32 Incinerator is subject to the 

permanent replacement standards of 40 CFR 63.1219 as an existing source.  In September 2009, the initial 

CPT for the permanent replacement standards was conducted on the 32 Incinerator.  The results were 

reported to MDEQ on December 14, 2009.  The 32 Incinerator Complex currently operates in accordance 

with a Notification of Compliance (NOC) that was prepared and submitted following the successful 

demonstration of the permanent replacement standards in 2009.  A Confirmatory Performance Test for 

polychlorinated dibenzodioxins and polychlorinated dibenzofurans (PCDDS/PCDFs) required by the HWC 

MACT Rule was conducted in August 2011.  The results of the test were submitted to the MDEQ on 

November 7, 2011. 

 

The HWC MACT requires that 61 months after commencing the initial CPT, a subsequent CPT must be 

commenced.  On June 24, 2013, Dow submitted a Comprehensive Performance Test Plan (CPTP) to the Air 

Quality Division of the MDEQ that presented Dow’s plan for the subsequent comprehensive performance 

test on the 32 Incinerator to re-demonstrate compliance with the permanent replacement standards.  In 

August 2014, the subsequent CPT for the permanent replacement standards was conducted on the 32 

Incinerator.  The results were reported to MDEQ on December 11, 2014. 

 

Pursuant to R 299.9623(3)(a), the 32 Incinerator Complex complies with R 299.9605 to R 299.9610, R 

299.9612, R 299.9613, R 299.9630, R 299.9631, and the Part 7 rules, which the MACT standards do not 

supersede. 
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Since Dow has not elected to comply with the alternative to the particulate standard of 40 C.F.R. 

§§63.1206(b)(14) and 63.1219(e), the HWC MACT standard supersedes the particulate matter standard of 

40 C.F.R. §264.343(c) {R 299.9623(3)(b)}. 

 

Dow follows, for the 32 Incinerator, the startup, shutdown, and malfunction plan as required by the ROP {R 

299.9623(3)(c)}. 

 

32 Incinerator Complex 

The following description covers the 32 Incinerator Complex.  Pursuant to R 299.9504(1)(g), pertinent 

engineering plans and a complete set of process flow diagrams (PFDs) are provided following the text in this 

Section of the application.  Engineering Plans and PFDs included are listed below: 

 

DRAWING NUMBER DESCRIPTION 

B2-1000-960530 Incinerator Upgrade Plot Plan 

B4-1-960530 Over-All Iso Cover Sheet 

B4-1001-960530 Equipment Key Plot Plan 

B4-1200-960530 Pipe Rack North End Equipment Location Plan 

B4-2200-960530 C/T Pumps Equipment Location Plan 

B4-2300-960530 C/T & IWS Tran I Equipment Location Plan 

B4-2400-960530 SK-3300 Platform Equipment Location Plan 

B4-3100-960530 Building 34 Equipment Location Plan 

B4-3200-960530 Building 33 & Tank Area Equipment Location Plan 

B4-3300-960530 IWS Train 2 & 3, SCC Equipment Location Plan 

B4-3400-960530 Building 36 Equipment Location Plan 

B4-4100-960530 Building 34 Equipment Location Plan 

B4-4200-960530 Truck Unloading Equipment Location Plan 

B4-4300-960530 Building 32 Equipment Location Plan 

B4-4400-960530 Bulk Solids Ramp Equipment Location Plan 

B4-4334-960530 Kiln/Front Face & Building 32 Area Piping Elevation Looking East 

B4-3331-960530 SCC/Quench Area Piping Elevation Iso View 

B4-3333-960530 SCC/Quench Area Piping Elevation Looking East 

B4-2335-960530 Condenser/Scrubber Area Piping Elevation Iso View 

B4-2337-960530 Condenser/Scrubber Area Piping Elevation Looking East 

B4-3335-960530 IWS Area Piping Elevation Iso View 

B4-3338-960530 IWS Area Piping Elevation Looking East 
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CE219-0010 Upper Liquid Cooled Feed Chute Assembly 

CE219-0002 Lower Liquid Cooled Feed Chute Assembly 

000-0001 Rotary Kiln 04, 4x12m Assembly Drawing 

GD001341-1 Rotary Kiln Incinerator KL-2400 

R-D-60235-14-2 Sectional Elevation SCC Hot Duct DU-2600 & R-2700 

R-D-60235-16-2 Emergency Vent Lid Details SCC Hot Duct DU-2600 & R-2700 

R-D-60235-06-2 Sectional Elevation Secondary Combustion Chamber IN-2600 

R-D-60235-17-2 Sectional Elevation Quench Spray Chamber T-2800 

R-D-60235-100-2 Process General Arrangement 

CR-95231-2, SH.1 GA-Submerged Drag Conveyors Tag No. CV-2500 & CV-2510 

E2-84401 B-3000 Induced Draft Fan #1 

E2-84403 B-3200 Induced Draft Fan #2 

B01-001-32PERMIT Index Cover & Legend Process Flow Sheet 

B01-002-32PERMIT Index Flow Sheet 

B01-003-32PERMIT Bulk Liquid Waste Unloading Spots LS-2010, 2020, 2030, 2040 

B01-004-32PERMIT Bulk Liquid Waste Unloading Spots LS-2050, 2060 

B01-005-32PERMIT Bulk Liquid Waste Unloading Spots LS-2070, 2080, 2090 

B01-006-32PERMIT Bulk Liquid Waste Unloading Spots LS-1202, 1203, 101 

B01-007-32PERMIT Hot Tar Feed Tanks 

B01-008-32PERMIT Cold Tar Feed Tanks 

B01-009-32PERMIT Rail Car Unloading Spots LS-1215, 1216 

B01-010-32PERMIT Water Containment Tanks 

B01-011-32PERMIT Tank Farm Vent System 

B01-013-32PERMIT Wastewater Treatment Solids Handling and Feed 

B01-014-32PERMIT Packaged Solids Handling and Feed 

B01-015-32PERMIT Bulk Solids Handling and Feed 

B01-020-32PERMIT Kiln Burners – Auxiliary Fuel and Atomization 

B01-021-32PERMIT Kiln Liquid Fuel Distribution 

B01-022-32PERMIT Incineration – Kiln 

B01-023-32PERMIT Secondary Combustion Chamber (SCC) – Auxiliary Fuel and Atomization 

B01-024-32PERMIT SCC Liquid Fuel Distribution 

B01-025-32PERMIT Incineration – SCC and Ash System 

B01-035-32PERMIT Nitrogen Oxide Reagent/Sodium Bisulfite Receiving and Storage 

B01-036-32PERMIT Nitrogen Oxide Reagent Distribution 

B01-040-32PERMIT Quench and Condenser 
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B01-041-32PERMIT Venturi Scrubber, Demister/Chlorine Scrubber, & First I.D. Fan 

B01-043-32PERMIT Ionizing Wet Scrubber (IWS) Pumps 

B01-044-32PERMIT Ionizing Wet Scrubber Train 1 

B01-045-32PERMIT Ionizing Wet Scrubber Train 2 

B01-046-32PERMIT Ionizing Wet Scrubber Train 3 

B01-048-32PERMIT Second I.D. Fan and Stack 

B01-050-32PERMIT Wastewater Collection 

B01-066-32PERMIT  Fuel Oil Storage (LS -1213, LS – 1214) 

 

The 32 Incinerator consists of a rotary kiln, secondary combustion chamber (SCC), air pollution control 

(APC) train, induced draft (I.D.) fans and a stack.  The general arrangement is shown on drawing B01-002-

32PERMIT.  Waste is fed to the Incinerator as bulk liquids, fed directly from the transport container; as 

liquids from the waste storage tanks; as bulk solids; as wastewater treatment solids; and as containerized 

solids.  Liquid, solid, and gaseous wastes are all fed to the rotary kiln; liquid waste and gaseous vent wastes 

can also be fed to the secondary combustion chamber.  The vent from 1005 building is also sent to the 

incinerator but is fed as part of the combustion air.  Solid residue from the rotary kiln is sent to a hazardous 

waste landfill.  The APC train consists of a nitrogen oxides abatement reactor, rapid quench, packed tower, 

high energy venturi scrubber, demister/chlorine scrubber, and multi-stage ionizing wet scrubber.  For more 

information on the Tank Systems and the Use and Management of Containers, see Attachments XIV.C2 

and Attachment XIV.C1 respectively. 

 

Monitoring 

Operation is controlled and monitored by a Process Control Computer (PCC).  This computer monitors the 

process for proper temperatures, pressures, flows, carbon monoxide and oxygen.  The locations of the 

process monitors are schematically shown on the Process Flow Diagrams (PFDs).  A list of the process 

monitors is presented in Table T-1.  A description of each of these monitors is given in Table T-2. 

 

Continuous Process Monitoring System (CMS) 

The continuous monitors meet the HWC MACT Rule definition of a CMS which requires that the monitor 

sample the regulated parameter without interruption, evaluate the detector response at least once each 15 

seconds, and compute and record the average values at least once every 60 seconds.  In the event that the 

span of any CMS is exceeded, and is not exempted in the Malfunction Abatement Plan, an automatic waste 

feed cutoff (AWFCO) will occur. 
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Continuous Emissions Monitoring System (CEMS) 

The CEMS for the Incinerator consists of monitors for oxygen, carbon monoxide, sulfur dioxide, and nitrogen 

oxides.  These devices are described in Table 1.  The CEMS monitors are calibrated, maintained, and 

continuously operated in compliance with the quality assurance procedures for CEMS in the appendix of 40 

CFR 63 Subpart EEE and performance specification 4B of 40 CFR 60 Appendix B.  

 

Safety and Automatic Waste Feed Cutoffs 

A number of monitors also serve as "Automatic Waste Feed Cutoff (AWFCO) Devices."  Instrumentation is 

used to monitor process conditions to: provide data for assuring compliance with regulatory requirements, 

assure appropriate process response and control, to provide operational flexibility, provide safety 

interlocking, and provide various safe shutdown scenarios.  Safety and AWFCO shutdown responses are 

relayed to various equipment items when process limits are not met so that the equipment will go to a fail-

safe mode.  In general, the process parameters that alert and initiate AWFCO responses to alarm conditions 

are shown in Table T-3. 

 

Waste Feed Systems 

The kiln is equipped with two tri-fuel burners, four liquid injection lances, a vent nozzle, a Wastewater 

Treatment Plant dried solids feed point, a pack conveyor, and a solid waste feed chute.  These feed 

systems are described in this section. 

 

Packaged and Bulk Solids 

Packaged wastes are received at the 32 Pack Room where they are unloaded and accumulated for 

placement on the pack conveyor system (Refer to drawing B01-014-32PERMIT).  Containers are typically 5 

gallon to 55 gallon capacity having a maximum heat release rate of 1.5 MM Btu per container.  The 

container feed rate can be adjusted on the process control computer.  The typical range of introduction of 

packaged waste is one container every three to six minutes. 

 

Bulk solid wastes, such as absorbents, cellulosic polymers, latex polymers, wastewater treatment plant 

solids, activated carbon, soils, and similar solids, are received in a ten cubic yard hopper at the 32 

Incinerator.  At the bottom of the hopper there is a volumetric feeder that allows varying amounts of material 

to be transferred to the elevating conveyor which transfers the material into the feed chute.  The individual 

openings for containers and bulk solids have respective air locks for minimizing the air leakage into the kiln.  

The feed chute is sloped at approximately 55º downward so as to prevent the accumulation of material in 

the chute.  The chute is cooled with a heat transfer media.  The chute extends through the front face where 

the containers and solids enter the kiln (Refer to drawing B01-015-32PERMIT). 
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Wastewater Treatment Plant Dried Solids Feed 

The front face of the kiln is equipped with a system to meter a controlled rate of wastewater treatment plant 

dried solids from a solids hopper, H-2170, using a series of screw feeders.  This system can feed up to 

8,000 lb/hr (Refer to drawing B01-013-32PERMIT).  Wastewater Treatment Plant dried solids may also be 

fed to the kiln through the bulk solids feed system. 

 

Kiln Tri-Fuel Burners – BU-2310 and BU-2320 

These two burners are equipped with two (2) lances with the capability of firing liquid wastes and 

supplemental fuel.  The burners are rated at 35 MM Btu/hr each.  Liquid wastes are atomized with either air 

or steam.  The burners are equipped with flame detectors for burner management control.  Each burner has 

a maximum air flow capacity of 7,000 cubic feet per minute.  The turndown ratio of each burner is 

approximately 6:1.  Refer to drawings B01-020-32PERMIT, B01-021-32PERMIT, and B01-022-32PERMIT. 

 

Kiln Lances 

Four lances allow for feed of pumpable liquid waste to the kiln.  These lances may be fed without 

atomization, or atomized with air or steam.  The typical firing rate to each lance is 10 - 40 lb/min.  Refer to 

drawings B01-021-32PERMIT and B01-022-32PERMIT.   

 

Secondary Combustion Chamber (SCC) 

The SCC is equipped with three dual-fuel burners, four vent nozzles, one aqueous waste lance, and a kiln 

deslagging lance.  These systems are described below.  

 

Secondary Combustion Chamber Burners - BU-2610, BU-2620, and BU-2630 

The secondary combustion chamber (SCC) is equipped with three dual-fuel burners BU-2610, BU-2620, 

and BU-2630 each capable of firing one liquid waste stream and natural gas.  These burners are rated at 30 

MM Btu/hr each.  The burners are equipped with flame scanners for burner management control.  Each 

burner has a maximum air flow capacity of 6,000 cubic feet per minute.  The burners are mounted in the 

side wall of the SCC above the inlet to the chamber.  The lower section of the SCC serves as the vestibule 

for the kiln entrance and as an ash drop to the ash removal system.  The turndown ratio for each burner is 

approximately 6:1.  (Refer to drawing B01-023-32PERMIT) 

 

Kiln Deslagging Lance 

A fuel oil lance with external atomization is available at the discharge end of the kiIn for deslagging 

purposes.  The lance is movable to allow deslagging from four locations. 
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SCC Aqueous Lance 

A steam-atomized aqueous waste feed lance for introduction of wastewater or service water is located near 

the bottom of the SCC.   

 

SCC Vent Gas Burners 

Two vent-gas burners for injection of "off-gases" from the Incinerator Tank Farm vents and Offload Spots at 

the Incinerator are located in the SCC.  Two additional vent gas nozzles are also located on the SCC to 

manage vent streams (Refer to drawing B01-025-32PERMIT). 

 

Rotary Kiln 

The kiln is comprised of a front face, front seal, refractory lined shell, discharge seal, a kiln drive mechanism 

and associated burners and lances.  The front face is a combination of steel and refractory.  The front wall is 

fitted for the waste feed burners, lances, and solids chute.  The kiln is a 12.4 ft. I.D. of the refractory lining by 

39.4 ft. long steel cylinder.  The kiln diameter is reduced at both the feed and discharge sections to 

approximately 12.1 ft. I.D. and 11.9 ft. I.D. respectively.  The kiln is lined with high-density firebrick.  The 

volume of the kiln is 4,677 cubic feet inside the refractory lining (Refer to drawing B01-022-32PERMIT).   

 

The kiln is driven by a variable-speed main drive motor.  An auxiliary drive system provides back up drive 

capabilities.  The kiln rotation is 0.1 to 1.0 rpm.  The kiln has a three percent slope to the SCC where the 

ash is collected and then removed.  Typical kiln operating temperature is 900 – 1100 °C. 

 

Secondary Combustion Chamber 

The SCC is a refractory-lined vertical cylindrical chamber 23 ft. in diameter by 50 ft. high overall and an 8.5 

ft. in diameter by 64.9 ft. long duct.  The burners are located midway up the SCC (25 ft. from the exit to the 

duct section).  The residence time of the combustion gases in the chamber from the center-line of the 

burners to the SCC temperature probes in the duct is in excess of 3.5 seconds.  The chamber is operated 

below atmospheric pressure and is capable of sustained operation greater than 1100 °C.  The total 

residence volume of the SCC is 14,070 cu. ft. (Refer to drawing B01-025-32PERMIT). 

 

Emergency Safety Vent 

The combustion system is equipped with an emergency safety vent (ESV).  The purpose of the ESV is to 

protect personnel working at the facility and downstream equipment in the event of certain system failures.  

The ESV opens under the following conditions: 

• Power failure 

• ID Fan failure 



Dow Chemical Michigan Operations Operating License Reapplication 
Revised April 30, 2015 

MID 000 724 724 
 

XIV.C3-9 
 

• High quench chamber temperature 

• Low total water flow to the quench 

 

Pneumatically operated cylinders open the counterweighted damper.  All waste feeds to the Incinerator are 

stopped immediately in the event that the damper opens.  The system cannot be restarted until the damper 

is closed.   

 

Ash Removal 

Ash that is discharged from the kiln drops into a water bath located below the SCC.  The water bath acts as 

a water seal to allow the removal of ash out of the rotary kiln and SCC without the loss of vacuum on the 

system.  The ash is cooled and solidified in this bath.  The ash is then conveyed by two parallel drag-flight 

conveyors which remove the ash from the water and transport the material into an ash dewatering – staging 

area (33 Building).  The ash is then transported to a licensed hazardous waste landfill.  (Refer to drawing 

B01-025-32PERMIT).  

 

Ash removed from the front seal of the rotary kiln is recycled to the kiln feed through the bulk solids feed 

system.   

 

Combustion Air 

One combustion air blower provides primary combustion air to the kiln tri-fuel burners and to the SCC dual-

fuel burners.  The combustion air blower is a centrifugal blower sized to provide up to 34,000 acfm of air.  

The vent stream from 1005 Building is introduced on the discharge of this blower, and used as combustion 

air in the kiln and SCC burners (See drawing B01-020-32PERMIT).  Auxiliary combustion air to the kiln 

through the feed chute and through the front seal is provided by a second combustion air blower.  This 

combustion air blower is also a centrifugal blower sized to provide up to 28,000 acfm of secondary 

combustion air to the system.   

 

Air Pollution Control System (APC) 

The Air Pollution Control (APC) system provides for removal of particulates and gaseous pollutants.  The 

system is described below:  

 

Recycle Water System 

Recycled water is provided to each air pollution control device through the APC system.  Recycle water 

pumps are provided for the quench chamber, packed tower condenser, venturi/demister, and each phase of 

ionizing wet scrubbers.  Fresh makeup water (either service water or Huron water) will be added to each 

device as needed.  Recycle water flow to the packed tower condenser passes through a heat exchanger, 
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reducing the temperature of the recycled water.  Blowdown from the system is treated by Dow’s on-site 

wastewater treatment plant.  (Refer to drawings B01-040, 041, 042, and 050-32PERMIT). 

 

Nitrogen Oxide Abatement Reactor 

Following the SCC and the ESV an 8.5 ft. diameter by 35 ft. reaction chamber is provided for nitrogen oxide 

(NOx) abatement.  A NOx reagent (urea) is stored in a 10,000-gallon tank where the temperature of the 

reagent is maintained at approximately 70 °F.  The stored urea is mixed with Huron water and fed to the 

reaction chamber through air-atomized nozzles.  The system is designed to achieve 10 to 55% removal of 

NOx depending upon the NOx loading to the chamber.  Maximum removal is achieved at the highest NOx 

loading.  (Refer to drawings B01-035-32PERMIT and 036-32PERMIT).  

 

Quench Chamber 

Flue gases from the SCC are ducted into a vertical quench tower.  The primary purpose of this equipment is 

to lower the temperature of the gas leaving the afterburner chamber from combustion temperatures to below 

100 °C to protect the downstream operating equipment from thermal damage.  A secondary purpose of the 

quench is to contact the gas stream with water to partially remove acid gases, to condense inorganic 

vapors, and to initiate agglomeration of fine particulate.  In addition, employment of a rapid quench provides 

a reduced potential of dioxin/furan formation by recombination effects. 

 

The 14 ft. inside diameter by 36 ft. high tower is an open chamber lined with a combination of refractory and 

acid resistant brick.  The initial co-current, makeup-water injection near the top of the tower utilizes a system 

of high-dispersion nozzles.  The water is vaporized and reduces the gas temperature to near the adiabatic 

saturation temperature. 

 

A second, high-volume water stream is injected further down the column to ensure gas saturation and 

provide some acid gas scrubbing capability.  (Refer to drawing B01-040-32PERMIT). 

 

Packed Tower Condenser  

The primary purpose of this equipment is to further lower the temperature of the gas stream to reduce its 

volume, to increase the agglomeration of the fine particulate, and to provide additional scrubbing for acid 

gases.  The condenser is a fiberglass-reinforced plastic (FRP) tower 14 ft. in diameter by 40 ft. high.  It is a 

packed tower with 15 feet of 2-inch packing (Norton Snowflake or equivalent).  It normally operates at 

approximately 2,500 gallons per minute counter-current water flow for cooling and scrubbing.  As described 

above, a portion of the recycled water is pumped from the bottom of the condenser to the second series of 
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water injection nozzles on the quench tower.  Recycled water to the condenser flows through a heat 

exchanger to provide additional cooling.  (Refer to drawing B01-040-32PERMIT).   

 

Venturi Scrubber 

The purpose of the high-energy venturi is to remove the majority of the particulate from the gas stream.  By 

agglomerating the very fine particles in the condenser tower, the efficiency of the venturi scrubber is 

significantly enhanced.  It has a secondary purpose of scrubbing halogens and other acid gases from the 

gas stream.  A 20 percent caustic stream is periodically added to the chlorine scrubber/demister tower, 

which is the source of water for the venturi to insure halogen emissions are minimized.  The venturi has an 

FRP body and a Hastelloy-C restricter in the throat to provide a variable pressure drop.  The venturi 

operates at up to 60 inches of water pressure drop.  (Refer to drawing B01-041-32PERMIT). 

 

Chlorine Scrubber/Demister Tower 

The chlorine scrubber/demister tower has two purposes.  It separates the entrained water from the gas 

stream leaving the venturi and provides additional removal of halogen gases on the packed section.  The 

water removed in the chlorine scrubber/demister is recirculated back to the venturi. 

 

The tower is a FRP column 14 ft. in diameter by 70 ft. high.  A packed bed section of the column, 28 feet of 

2-inch packing (Norton Snowflake or equivalent), removes the fine entrained water droplets and provides the 

additional acid-gas adsorption.  The bed is irrigated with water to prevent plugging with fine particulate.  As 

mentioned above, the water from this tower is then pumped to the venturi scrubber.  (Refer to drawing B01-

041-32PERMIT). 

 

Ionizing Wet Scrubber 

Nine Model 1000 Ceilcote Ionizing Wet Scrubber (IWS) units are installed in three parallel trains each 

consisting of three stages in series.  These units are fabricated from fiberglass-reinforced plastic and contain 

Hastelloy-C ionizing wire and plates.  The purpose of the IWS is to remove the low levels of very fine 

particulate remaining in the gas stream.  Particulate, as it enters the units, passes through fields that are 

typically 10,000 to 30,000 volts which imparts a slight electrical charge to these sub-micron particles.  The 

charged particulate is then scrubbed out of the system in the 4-ft. thick packed beds by being attracted to 

the flowing water which is at ground potential.  The beds are continuously flushed with water. (Refer to 

drawings B01-043, 044, 045, 046-32PERMIT). 

 



Dow Chemical Michigan Operations Operating License Reapplication 
Revised April 30, 2015 

MID 000 724 724 
 

XIV.C3-12 
 

Induced Draft Fans 

Primary I.D. Fan 

The primary induced draft (I.D.) fan provides the main motive force for pulling the combustion gases from 

the kiln and SCC through the quench, condenser tower, venturi, and demister tower.  The fan wheel is 

constructed of Hastelloy-C and is sized to provide up to 60 inches of water vacuum.  This fan assures a 

negative pressure on all upstream equipment to minimize fugitive emissions. 

 

Secondary I.D. Fan 

The secondary I.D. fan is designed to provide 30 inches of water vacuum.  The fan discharges into the base 

of a 4.5 ft. diameter fiberglass reinforced plastic (FRP) stack.   

 

Stack 

The stack for discharging the scrubbed and cleaned gases is a 4.5 ft. diameter by 200 ft. tall FRP stack.  

Sample ports for particulate testing, continuous emission monitoring and gas analysis are installed in the 

stack.   
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Table T-1 
Incinerator Process Monitors1 

 
Item Description 

Mass Element Bulk Solids-Weigh Scale  
Mass Element Containerized Solids-Weigh Scale 
Flow Element Liquid Waste to BU-2310A-Flow Meter 
Flow Element Liquid Waste to BU-2310B-Flow Meter 
Flow Element Liquid Waste to BU- 2320A-Flow Meter 
Flow Element Liquid Waste to BU- 2320B-Flow Meter 
Flow Element Liquid Waste to BUL-2330 –Flow Meter 
Flow Element Liquid Waste to BUL-2340-Flow Meter 
Flow Element Liquid Waste to BUL-2350-Flow Meter 
Flow Element Vapor Waste to BUL-2350-Flow Meter 
Flow Element Liquid Waste to BUL-2360-Flow Meter 
Mass Element Wastewater Treatment Plant Dried Solids Scale 
Flow Element Kiln Supplemental Fuel BU-2310-Flowmeter 
Flow Element Kiln Supplemental Fuel BU-2320-Flowmeter 
Flow Element Primary Combustion Air-BU-2310 Kiln Flowmeter 
Flow Element Primary Combustion Air –BU-2320 Kiln Flowmeter 
Flow Element Auxiliary Combustion Air– Chute air Flowmeter 
Flow Element Auxiliary Combustion Air– Seal Flowmeter 

Proximity Switch Kiln Speed-Speed Switch 
Temperature Element Flue Gas from Kiln-Temperature 

Pressure Element Combustion chamber pressure 
Pressure Element  Combustion chamber pressure 

Temperature Element SCC- Temperature 
Flow Element SCC Supplemental Fuel BU-2610-Flowmeter 
Flow Element SCC Supplemental Fuel BU-2620-Flowmeter 
Flow Element SCC Supplemental Fuel BU-2630-Flowmeter 
Flow Element Liquid Waste to BU-2610-Flowmeter 
Flow Element Liquid Waste BU-2620-Flowmeter 
Flow Element Liquid Waste BU-2630-Flowmeter 
Flow Element Liquid Waste BUL-2660-Flowmeter 
Flow Element SCC Supplemental Fuel BU-2670-Flowmeter 
Flow Element Primary Combustion Air-BU-2610 SCC-Flowmeter 
Flow Element Primary Combustion Air –BU-2620 SCC-Flowmeter 
Flow Element Primary Combustion Air –BU-2630 SCC-Flowmeter 
Flow Element Quench Water Top Ring-Flowmeter 
Flow Element Quench Water Bottom Sprays-Flowmeter 
Flow Element Quench Tank Blowdown – Flowmeter  

Temperature Element Quench Gas Outlet-Temperature 
Flow Element Condenser Water-Flowmeter 

Temperature Element Condenser Water Temperature – Temperature 
Level Element Condenser Tank Water Level – Level Transmitter 

Temperature Element Condenser Gas-Outlet Temperature 
Pressure Element Condenser Differential Pressure – Pressure Transmitter 

Flow Element Venturi Water In-Flowmeter 
PH Element Venturi Water In-pH 

Pressure Element Venturi Differential-Pressure Transmitter 
Flow Element Demister Water In-Flowmeter 

Pressure Element Demister Differential Pressure-Pressure Transmitter 
Flow Element Demister Tank Blowdown – Flowmeter 
Level Element Demister Tank Water Level – Level Transmitter 
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Table T-1 (cont.) 
Incinerator Process Monitors1 

 

Amperage Element Primary I.D. Fan Motor-Power 
Flow Element IWS Water In-Flowmeters 

Amperage Elements IWS Power-Amperage 
Voltage Elements IWS Power- Voltage 

Flow Element IWS Recycle Water-Flowmeter 
Temperature Element Stack Gas-Temperature 

Amperage Element Secondary I.D. Fan Motor-Amperage 
Flow Element Stack Gas Flowrate – Flowmeter 

Continuous Emission 
Monitor 

Oxygen Monitor-  Range 0-25%.  Utilizes electrochemical transducer for signal 
generation in proportion to presence of oxygen.  Calibration is with atmospheric air 
and prepurified nitrogen.  Output of 4-20 MA for alarm. etc. 

Continuous Emission 
Monitor 

CO Monitor-Non-Dispersive Infrared analyzer w/extractive system  Dual Range 
measuring 0-200 ppmv and 0-3000 ppmv.  Calibration is with certified gases.  Output 
of 4-20 MA is received in PCC for record and calculation of hourly averages. 

Continuous Emission 
Monitor 

SOx monitor.  Calibration is with certified gases.  Output of 4-20 MA is received in 
PCC for record and calculation of hourly averages. 

Continuous Emission 
Monitor 

NOx monitor.  Calibration is with certified gases.  Output of 4-20 MA is received in 
PCC for record and calculation of hourly averages. 

 
1More detail is provided in Table T-2 
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B01-13-32PERMIT Weight H-2170 WT Dried Solids Feed Hopper BLH Electronics

B01-13-32PERMIT Speed FE-2170 ST Volumetric Feeder Electro-Sensors SA420 TBD

B01-13-32PERMIT Speed RV-2170 ST Rotary Valve Electro-Sensors SA420 TBD

B01-13-32PERMIT Speed FE-2171 ST Transfer Conveyor Electro-Sensors SA420 TBD

B01-13-32PERMIT Speed FE-2210 ST Injection Auger Electro-Sensors SA420 TBD

B01-15-32PERMIT Speed FE-2160 ST Volumetric Feeder Electro-Sensors SA420 TBD

B01-15-32PERMIT Speed CV-2161 ST Elevating Conveyor Electro-Sensors SA420 TBD

B01-15-32PERMIT Weight ME-2245 WT Air Lock Weight

B01-20-32PERMIT Flow BU-2310 FT Natural Gas Micromotion RFT9739E55UJ 0-2000 #/hr

B01-20-32PERMIT Flow BU-2320 FT Natural Gas Micromotion RFT9739E55UJ 0-2000 #/hr

B01-20-32PERMIT Pressure BU-2310 PT Natural Gas Yokogawa EJA430A 0-25 psig

B01-20-32PERMIT Pressure BU-2320 PT Natural Gas Yokogawa EJA430A 0-25 psig

B01-20-32PERMIT Pressure BU-2310/20 PT Natural Gas Yokogawa EJA430A 0-50 psig

B01-20-32PERMIT Pressure BU-2310/20 PT Combustion Air Yokogawa EJA110A 0-30" wc

B01-20-32PERMIT Flow BU-2310/20 FT Combustion Air Panametrics PRE868-2-20 0-20000 acfm

B01-20-32PERMIT Flow BU-2310 FT Combustion Air Panametrics PRE868-2-20 0-10000 acfm

B01-20-32PERMIT Flow BU-2320 FT Combustion Air Panametrics PRE868-2-20 0-10000 acfm

B01-20-32PERMIT Flame BU-2310 BS IR Flame Detector Fireye 61-6944-030

B01-20-32PERMIT Flame BU-2310 BS UV Flame Detector Fireye 61-6944-030

B01-20-32PERMIT Flame BU-2320 BS IR Flame Detector Fireye 61-6944-030

B01-20-32PERMIT Flame BU-2320 BS UV Flame Detector Fireye 61-6944-030

B01-21-32PERMIT Flow BUL-2310A FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-21-32PERMIT Flow BUL-2310B FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-21-32PERMIT Flow BUL-2320A FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-21-32PERMIT Flow BUL-2320B FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-21-32PERMIT Flow BUL-2330/40 FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-21-32PERMIT Flow BUL-2350 FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-21-32PERMIT Flow BUL-2350 FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-21-32PERMIT Flow BUL-2360 FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-22-32PERMIT Pressure B-2310 PT Auxilliary Air Yokogawa EJA110A 0-30" wc

B01-22-32PERMIT Flow B-2310 FT Auxilliary Air Panametrics PRE868-2-20 0-30000 acfm

Table T-2

Instrumentation And Monitors

Page 1 of 4
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B01-22-32PERMIT Flow ME-2220 FT Auxilliary Air Yokogawa YF108 0-30000 acfm

B01-22-32PERMIT Flow ME-2220 FT Auxilliary Air Yokogawa YF108 0-15000 acfm

B01-22-32PERMIT Flow B-2450 FT Rear Seal Fan Panametrics PRE868-2-20 0-10000 acfm

B01-22-32PERMIT Temperature KL-2400 T Kiln Outlet Pyromation Type K TH02-XMTDOW 0-1200 C

B01-22-32PERMIT Temperature KL-2400 T Kiln Outlet Pyromation Type K TH02-XMTDOW 0-1200 C

B01-22-32PERMIT Temperature KL-2400 T Kiln Outlet Pyromation Type K TH02-XMTDOW 0-1200 C

B01-22-32PERMIT Pressure IN-2600 PT Combustion Pressure Yokogawa EJA110A  -5 to +5" wc

B01-22-32PERMIT Pressure IN-2600 PT Combustion Pressure Yokogawa EJA110A  -5 to +5" wc

B01-23-32PERMIT Flow BU-2610 FT Natural Gas Micromotion RFT9739E55UJ 0-2000 #/hr

B01-23-32PERMIT Flow BU-2620 FT Natural Gas Micromotion RFT9739E55UJ 0-2000 #/hr

B01-23-32PERMIT Flow BU-2630 FT Natural Gas Micromotion CMF200 0-2000 #/hr

B01-23-32PERMIT Pressure BU-2610 PT Natural Gas Yokogawa EJA430A 0-25 psig

B01-23-32PERMIT Pressure BU-2620 PT Natural Gas Yokogawa EJA430A 0-25 psig

B01-23-32PERMIT Pressure BU-2630 PT Natural Gas Yokogawa EJA430A 0-25 psig

B01-23-32PERMIT Pressure BU-2610-30 PT Natural Gas Yokogawa EJA430A 0-50 psig

B01-23-32PERMIT Flow BU-2610 FT Combustion Air Panametrics PRE868-2-20 0-8000 acfm

B01-23-32PERMIT Flow BU-2620 FT Combustion Air Panametrics PRE868-2-20 0-8000 acfm

B01-23-32PERMIT Flow BU-2630 FT Combustion Air Panametrics PRE868-2-20 0-8000 acfm

B01-23-32PERMIT Flow BU-2610-30 FT Combustion Air Panametrics PRE868-2-20 0-24000 acfm

B01-24-32PERMIT Flow BU-2610 FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-24-32PERMIT Flow BU-2620 FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-24-32PERMIT Flow BU-2630 FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-24-32PERMIT Flow BU-2660 FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-24-32PERMIT Flow BU-2670 FT Liquid Waste Endress & Hauser 63FC25 0-6000 #/hr

B01-40-32PERMIT Temperature T-2800 T Quench - Inlet Sensycon TH02 0-1200

B01-40-32PERMIT Temperature T-2800 T Quench - Inlet Sensycon TH02 0-1200

B01-40-32PERMIT Temperature T-2800 T Quench - Inlet Sensycon TH02 0-1200

B01-40-32PERMIT Level T-2800 LT Quench Yokogawa EJA110A 55.4" w.c.

B01-40-32PERMIT Temperature T-2800 T Quench - Outlet Sensycon TH02 0-200 C

B01-40-32PERMIT Temperature T-2800 T Quench - Outlet Sensycon TH02 0-200 C

B01-40-32PERMIT Temperature T-2800 T Quench - Outlet Sensycon TH02 0-200 C

Table T-2 (continued)

Instrumentation And Monitors

Page 2 of 4
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B01-40-32PERMIT Flow T-2800 FT Quench water out Rosemount 8732 304000 #/hr

B01-40-32PERMIT Temperature T-2800 T Quench water out Sensycon TH02 0-200 C

B01-40-32PERMIT Pressure T-2800 PT Quench lower sprays Yokogawa EJA430A 0-100 psig

B01-40-32PERMIT Flow T-2800 FT Quench lower sprays Rosemount 8732 32000 #/hr

B01-40-32PERMIT Pressure T-2800 PT Quench upper sprays Yokogawa EJA430A 0-100 psig

B01-40-32PERMIT Flow T-2800 FT Quench upper sprays Rosemount 8732 200000 #/hr

B01-40-32PERMIT Flow T-2820 FT Service Water in Rosemount 8732 1800000 #/hr

B01-40-32PERMIT Pressure T-2820 PT Water from E-2830 Yokogawa EJA430A 0-100 psig

B01-40-32PERMIT Level T-2820 LT Condenser Yokogawa EJA110A 110.58" wc

B01-40-32PERMIT Level T-2820 LT Condenser Yokogawa EJA110A 110.58" wc

B01-40-32PERMIT Differential Pressure T-2820 Across packing Yokogawa EJA110A 0-15" wc

B01-40-32PERMIT Pressure T-2820 Below packing Yokogawa EJA430AE  -110" wc

B01-40-32PERMIT Temperature T-2820 Outlet Sensycon TH02 0-200 C

B01-40-32PERMIT Pressure T-2820 Outlet Yokogawa EJA110A  -110" wc

B01-41-32PERMIT Differential Pressure VS-2900 Venturi Scrubber Yokogawa EJA110A 0-100" wc

B01-41-32PERMIT Flow VS-2900 Water in Rosemount 8732 540000 #/hr

B01-41-32PERMIT Pressure T-2910 Lower Chlorine Scrubber Yokogawa EJA110A  -110/40" wc

B01-41-32PERMIT Flow T-2910 Water in Rosemount 8732 76000 #/hr

B01-41-32PERMIT Flow T-2910 Water in Rosemount 8732 130000 #/hr

B01-41-32PERMIT Flow T-2910 Water in Rosemount 8732 540000#/hr

B01-41-32PERMIT Differential Pressure T-2910 Across packing Yokogawa EJA110A 0-15" wc

B01-41-32PERMIT Level T-2910 Chlorine Scrubber Yokogawa EJA110A 115.43" wc

B01-41-32PERMIT Level T-2910 Chlorine Scrubber Yokogawa EJA110A 115.43" wc

B01-41-32PERMIT Temperature T-2910 Chlorine Scrubber Outlet Sensycon TH02 0-200 C

B01-41-32PERMIT Pressure T-2910 Chlorine Scrubber Outlet Yokogawa EJA110A  -110/40" wc

B01-41-32PERMIT pH T-2910 pH scrubbing liquid Rosemount 3081 0-14

B01-41-32PERMIT pH T-2910 pH scrubbing liquid Rosemount 3081 0-14

B01-41-32PERMIT Pressure B-3000 1st ID Fan outlet Yokogawa EJA110A  -110/40" wc

B01-43-32PERMIT Flow IWS Water back to condenser Rosemount 8732 160000 #/hr

B01-43-32PERMIT Flow IWS IWS recirculation Rosemount 8732 1000000 #/hr

B01-43-32PERMIT Flow IWS IWS recirculation Rosemount 8732 1000000 $/hr

Table T-2 (continued)

Instrumentation And Monitors

Page 3 of 4
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B01-43-32PERMIT Flow IWS IWS recirculation Rosemount 8732 1000000 #/hr

B01-43-32PERMIT Flow IWS IWS Plate water Rosemount 8732 50000 #/hr

B01-43-32PERMIT Flow IWS IWS Plate water Rosemount 8732 50000 #/hr

B01-43-32PERMIT Flow IWS IWS Plate water Rosemount 8732 50000 #/hr

B01-43-32PERMIT Level High IWS IWS Tank Level Sensall FMJNOP N.A.

B01-43-32PERMIT Level High IWS IWS Tank Level Sensall FMJNOP N.A.

B01-43-32PERMIT Level High IWS IWS Tank Level Sensall FMJNOP N.A.

B01-43-32PERMIT Level IWS IWS Tank Level Yokogawa EJA110A 14.76" w.c.

B01-43-32PERMIT Level IWS IWS Tank Level Yokogawa EJA110A 14.76" w.c.

B01-43-32PERMIT Level IWS IWS Tank Level Yokogawa EJA110A 14.76" w.c.

B01-43-32PERMIT Flow IWS IWS outlet - gas flow Panametrics GM868-1-11-10003-S 0 - 25000 acfm

B01-45-32PERMIT Flow IWS IWS Plate water Rosemount 8732 50000 #/hr

B01-45-32PERMIT Flow IWS IWS Plate water Rosemount 8732 50000 #/hr

B01-45-32PERMIT Flow IWS IWS Plate water Rosemount 8732 50000 #/hr

B01-45-32PERMIT Flow IWS IWS outlet - gas flow Panametrics GM868-1-11-10003-S 0 - 25000 acfm

B01-46-32PERMIT Flow IWS IWS Plate water Rosemount 8732 50000 #/hr

B01-46-32PERMIT Flow IWS IWS Plate water Rosemount 8732 50000 #/hr

B01-46-32PERMIT Flow IWS IWS Plate water Rosemount 8732 50000 #/hr

B01-46-32PERMIT Flow IWS IWS outlet - gas flow Panametrics GM868-1-11-10003-S 0 - 25000 acfm

B01-48-32PERMIT Pressure B-3200 Fan inlet Yokogawa EJA110A  =-110/40

B01-48-32PERMIT Flow SK-3300 Stack Gas Flow Panametrics GM868-1-11-10003-S 0 - 75000 acfm

B01-48-32PERMIT Flow SK-3300 Stack Gas Flow Panametrics GM868-1-11-10003-S 0 - 75000 acfm

B01-48-32PERMIT Temperature SK-3300 Stack Temperature Sensycon TH02 0 - 200 C

B01-48-32PERMIT SO2 SK-3300 Sulfur dioxide ABB Inc Limas 11 0 - 300 ppmv

B01-48-32PERMIT NOx SK-3300 Nitrogen Oxides ABB Inc Limas 11

0 - 600 ppmv,

0 -2500 ppmv

B01-48-32PERMIT CO SK-3300 Carbon Monoxide ABB Inc Uras 14

0-200 ppmv,

0-3000 ppmv

B01-48-32PERMIT O2 SK-3300 Oxygen ABB Inc Magnos 16 0-25%

*Instruments subject to change but will maintain equivalent performance

Instrumentation And Monitors
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Table T-3 
Automatic Waste Feed Cutoffs for Incinerator 

From MDEQ Air Permit, EU32INCINERATOR-S1* 
 

Operating Parameter 
Waste Feed  
Cutoff Limit 

Averaging Time Period 

a.  Induced fan on Off Response initiated 
immediately upon 
detection 

b.  ESV closed (See Note #2) Open Response initiated 
immediately upon 
detection 

c.  Span value of any CMS Met or exceeded Response initiated 
immediately upon 
detection 

e.  Maximum Kiln Pressure (upon installation & 
operation of the plenums) 

If the pressure in the 
kiln is greater than 
ambient, and any of the 
following three 
scenarios occur: 
 
(A) The pressure 
difference between the 
kiln pressure and the 
inlet and/or outlet 
plenums is less than 
0.2 inches of water. 
 
(B) The pressurizing 
equipment for either 
plenum fails. 
 
(C) The pressure in the 
kiln is greater than the 
pressure in the inlet 
and/or outlet plenums 
at any time. 

Response initiated 
immediately upon 
detection 

f. Minimum O2 content 3.0 % 15 minutes 
g. Maximum CO concentration 100 ppmv at 7% O2 One hour 
h. Maximum total waste feed to the incinerator 30,000 lb/hr One hour 
i. Maximum total pumpable waste feed to kiln 11,409 lb/hr One hour 
j. Maximum total waste feed to SCC 6941 lb/hr One hour 
k. Maximum Stack Gas Flow rate 51,871 scfm One hour 
l. Minimum Kiln Temperature  783°C One hour 
m. Minimum SCC Temperature 959°C One hour 
n.  Minimum chlorine scrubber differential pressure 0.35 in. w.c. One hour 
o. Maximum Inlet temperature to condenser 120°C One hour 
p. Minimum Water flow to venturi 750 gpm One hour 
q. Minimum Differential pressure venturi 50 in. w.c. One hour 
r. Minimum pH Venturi 7.5 One hour 
s. Minimum total water flow to HCl scrubber 1000 gpm One hour 
t. Minimum Blowdown from Quench 425 gpm One hour 
u. Minimum Blowdown from chlorine scrubber/ 
     venturi 

65 gpm One hour 
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Table T-3 (cont.) 
Automatic Waste Feed Cutoffs for Incinerator 

From MDEQ Air Permit, EU32INCINERATOR-S1* 
 

Operating Parameter 
Waste Feed 
Cutoff Limit 

Averaging Time Period 

v.  Minimum total water Flow to Quench 638 gpm One hour 
w.  Minimum water flow to Condenser 2,707 gpm One hour 
x.  Minimum Condenser differential pressure 0.25 in. w.c. One hour 
y.  Minimum inlet water pressure to Condenser 5 psig One hour 
z.  Minimum water flow from Condenser to Quench 300 gpm One hour 
aa.  Minimum power (kV) to IWS 8 in 7 or more units 2 minutes 
bb Maximum ash feed rate in all feedstreams 10,636 lb/hr 12 hours 
cc. Maximum chlorine and chloride feed rate in 

all  
 feedstreams 

5,500 lb/hr 12 hours 

dd. Maximum mercury in all feedstreams 0.70 lb/hr 12 hours 
ee. Maximum SVM feed rate in all feedstreams 48.1 lb/hr 12 hours 
ff. Maximum LVM feed rate in all feedstreams 28.6 lb/hr 12 hours 
gg. Maximum pumpable LVM feed rate 8.23 lb/hr 12 hours 
hh. Minimum water flow in each recycled water  
  system (i.e., 1st, 2nd and 3rd stage) of the IWS. 

900 gpm One hour 

ii. Minimum water flow to the plates of each IWS  
      unit.  (There are 9 IWS units in the IWS 

system.) 

15 gpm in each of 7 or 
more units 

One hour 

jj. Minimum blowdown from IWS to packed 
tower  

     condenser 

161 gpm One hour 

kk. Flame detectors system (See note #3) Off Response initiated 
immediately upon 
detection 

Note #1: Where redundant devices are used, malfunction is defined as failure of all redundant monitoring 
devices. 

 
Note #2:  The permittee shall monitor and record the emergency bypass operating time (minutes per day) 

of the APC system and associated cause on a continuous basis, unless otherwise noted, in a 
manner and with instrumentation approved in writing by the AQD. 

 
Note #3:  The flame detectors system is only used during startup until the combustion chamber has 

reached the auto-ignition temperature. 
 
Note #4:  Automatic cutoff of the vent streams from 1005 Building (EUC3-S1) and the tank farm (EUB7-

S1) is not required unless one of the following three operating parameters is not met: Maximum 
Stack Gas Flow Rate (4.k), Minimum Kiln Temperature (4.l), or Minimum SCC Temperature 
(4.m). 

* These limits may change based on Compliance Performance Testing.  The Renewable Operating 
Permit should be referenced for the current operating parameters and their associated limits and 
averaging times. 
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