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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.
8863.1206(b)(14) and 63.1219(e), the HWC MACT standard supersedes the particulate matter standard of
40 C.F.R. 8264.343(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 | 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 lonizing Wet Scrubber (IWS) Pumps

B01-044-32PERMIT lonizing Wet Scrubber Train 1

B01-045-32PERMIT lonizing Wet Scrubber Train 2

B01-046-32PERMIT lonizing 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 (1.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 55° 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 Ib/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 Ib/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 agueous 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 kiln 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:

e Power failure

e ID Fan failure
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e High quench chamber temperature

e 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

(NO,) abatement. A NO, 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

NO, depending upon the NO, loading to the chamber. Maximum removal is achieved at the highest NO,
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

guench 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 tem perature.

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. Itis 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 BO1-
041-32PERMIT).

lonizing Wet Scrubber

Nine Model 1000 Ceilcote lonizing 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).
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Induced Draft Fans

Primary I.D. Fan

The primary induced draft (1.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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AVERAGE FER RIN
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117-93X(4 172 — # 9/32)- BEVEL BRICK
PER FULT RING

SECONDARY COMBLISTION. CHAMBER

1 J . 8

-4t

77%;,

MARCH 2010, INSTALLED TEST BIRIP 3

COURSES WIDE_OF TUFLINE .90 OM-
[Retumned to Korundal in Sept 2013.

SEE DETAIL NQ. 2
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including: 2nd corbel ring, courses 1-7 of front taper, 30 rings of straight side (left fast 2
rings). Reused all of the backup brick.

Note: The 3 test rings of Tufline did not show any improvement over the Korundal.
They were replaced with Korundal.

FALA —/
1-9x3n(4 1/2 - 4 3/32) BEVEL BRICK

. XD
FER FULL BING TIG~1 24502 1/2 NO. 2 WEDGE.
BI3-12x9x3<2 344 NO: + WEDGE

11°-85° 0. REFRACTORY
13 145" 10, STEEL

1111 LD, REFRACTORY
13'~15* LD NOSE RING OPENING

44-12x8x3—7 3/4 NO. 1
PER FULE RINIG
1 -COURSE

TUELINI DM
126’—12)(913 2 1 WNQ. 2 WEDGE
50— 12x9x63—2 1/4 NO. F WEDGE

. PER FULL RING
1 COURSE

(FUTURE CI-MNGE 70 TUFLINE 90 5M)

TUFLINE 8D DM
59-9x9x3=2 1/2 NO_ 2 WEDGE
| THO-9x9x3—2 3/4 NO. T WEDGE
PER FULL ‘RING
! F COURSES

129-1249x3-2 172 NO. 2 WEDGE
WEDGE

2. LAY BACK~UP LINING WITH SAIRSET -MORTAR.

3. RETAINING. RING IS 10 BE FELD 1DCATED BY MASONS
TO SUIT BRICK AND FIELD WELOED ‘BY MECHANICAL CONTRACTOR.

4. SFE DRAWING GADD1341~2 FOR COMPLETE BILL OF MATERIAL.

AS

U?Dwﬂr—eg o Ya—

BUILT|

g Swer 20}
TO DAL ARG VoY

RING CONE NO.
DESCRIPTION 1 11 2 3 4 ] & 7
TUFLINE 90.DM 9xOx3-2 3/4.NQ. 1 4ReH | 37 42 47 52 57 62 67
TUFRLINE 90 OM  9x9x3-2 1/2 NQ. 2 ARCH $¢ 1 97 89 88 84 81 73
TUFLINE 90 DM 9x9x3-2 3/4 NO. 1 WEDGE | 30 30 an 0 a 30 3
TJOTAL 1 ore7 163 166 188 171 173 176
RING CONE. LETTER
DESCRIPTION 1 A T8 T D E
TUFLINE 90.DM  9xGx3~2 374 NO. 1 ARGH 86 87 89 91 84
TUFLINE 80 DM 9x9x3-2 1/2 NO. 2.A4CH } 70 | 70 69 £8 86
TUFLINE 90 DM~ Sx@x3-2 344 NO. TWEDSE 14 | 15 15 75 15
FOTAL EEECEREE R ECE
1. EAY HOTFAGE -BRIGK WITH -KORUNDAL HOND- MORTAR. REFRACTORY LEGEND

§ HARBISON-WALKER REFRACTORIES CO.
T4 W St. Euntes Rood

Futtor, MO 65251
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P e

80’4 3/4" QUENCH CHAMBER

7=
D—60235— “TSZE [FEMARKS |
. . 6011 3/4° SEE R~D-60235-17 iz
0 F[CORE DRIL
9'-9" 9'-8" §'=2" “TEXP. JOINT. 54'—6 3/4" 7 'CORE DRILL.
T [COREDRIL
. . - - . T [COREDRIL
n B 5= 49'~3 3/4 TGO DRIL
% i T A (.
S ] ol | . % 0D 81L |23 D BULLBEVE
g d = &F 7
did e - _?{
— ?
L ANY %
4 ) ?
] 7
© 1 [:3
'
B ouencH &
< - - _ Z|2 - - I R _ _ - ~ _ _ _ _ _ _ _ Lz (cHAMBI T CORE DRILL
of x|] m =] 3 |COREDRIL
P z l T [CORE DRILL.
S | ;
2 ]
©
[} *
3 @
b Sl l JL\ BILLOFWATERALS
2 3 By A R e A — T o
« . ey a;u ary. |ETRASL o Ty MATERIAL DESCRPTION
l ) \..// : 1 n 1% 306 EA {80% ALOs Firsbrick {13.5x8x3 #1 Ach
. - ] { /2% 5s, 2 191 | 19 | 210 | EA |90%ALO: Firstrick [135x8x3 R Amch
[ 8\ 3 80 1 8t EA |90 AOs Firebrick [8x8x3 Sirsight -
E g B % | % E g E \H1E/ 3; 4 157% | 158 | 1514 | EA |60% A0y Firshrick [0x8x3 #1Arch.,
_ & ! & & % & g 5] €68 | 04 | B2 | EA |S0%ALQs Firebrick [9x8x3 R Ach, |
= % T2) % l s Y oy % é: : ] [ [] 0| EA_{00%ALO; Firebrick [9x45x25 IIATh
© o a H o a a % B 7 n 7 77 | EA_|90% ACs Firsbrick {9x4.5x25 #2 Arch
~ P =] T 2 ; 2 e e ] 8 [) 12 1 13| EA |90% ApOy Firsbrick [8x45x25 #1 Arch
- V12 : | i 2074 | 41 | 2135 | EA 190%AkOs Firebrick |JTT Specisl Shepe#i1 9x8x3|
- : . 10 1800 x 1638 EA _[80% AOs Firebrick |JTT Special Shape #12 8x8x3
n 67 1/2° | =6 3/4" g6 3/4" g6 3/4" g8 3/4" o= 3/4° 112 e T Tsar
= 7 Fe < E g SUPPORT 25 | & | 4% [SQFT
o6 7 9 5 g SHELF 4 25 | o | #e lsarr
N 1 % * © 3 ] LF
gm \ TS B z NOZZLES NEED TO BE 1 B HE LOCATIONS o | & | &= o6
0 \\L % [ g RE-LOCATED TO MISS @ I w0 |- 17308 | 885 | 18174 | LBS Reacoset 0P Mortar
& : 28 a/5 SUPPORT SHELVES. 1 ©|9 %% | 4 | o0 | 165 | Rokoost 3000 Mortr
=t g~ HE N B 7ei9 | 1%1 | so00 | LBS Vibrocas! 67 Costable
2 i .og B\2 . [Tl P E.’na % 2 966 | 124 | 1100 | LBS Rescocast R5-3 Castable
2 | & N S e 54 = : Nt 21 © | 10 | » | EA 0SS |17 L Focked VoAnchor |
| o = 136" 44-3 3/¢" B 2 S I ) HOSS |8 Lg Foded Vchor |
- 2 177 B 212 EA 31088 5 Lg Fooled V-Anchor
. i F2) AA2S Castable
F3 P [.3=0" 10'=6" 19'-2 3/4" 251"
= | |
Se (3% ~ l l
| \STE/
%E ' ’ 10-2 3/4" 9'-6 3/4" 9'-6 3/4" 11/2
a8 3" EXP. JT. - ] - - 1/2"
52 ) N —% ] P o Gl SuPPORT SHELF LEGEND
= 11/2" LOCATIONS :
G4 > \ F1 / 3 z z 2300F INSULATING FIREBRICK (BNZ PA—~23)
B ] % ] % 2300F CERAMIC FIBER BOARD INSULATION
z8 ~ ] | . 9
’ y B & s bt I RSN  KORUNDAL XD FIREBRICK (90% A2 03)
% 6:,} > “ -% ’ = RESCOCAST R$—3
ree B 4‘%};\0. . / i " VIBROCAST 97 (90% A2 03)
X .
9 i
75, & O% ~ ] g
NG N\ W © DU-2600
@ Son| NEp. &Ky - - - - - - - - - - - -~ - : - ok - & ¥ -—
LYAS %’d‘ - l . o]
' e \ : B »
< f irsl GENERAL NOCTES
1
3& ) > > Dot S A e, ' 1. ALL INTERIOR STEEL SUFACES ARE TO BE COATED
LS
¢ ~ WITH Ja™ THICK HT MASTIC 500.
I 3| 2. LAY HOTFACE (90% AL,Os) BRICK IN RESCOSET 90P
> Lo wl A\ ull 7 MORTAR. 3
s . I 1 :
g B \$15/ 2|l® % i SECONn::\; MCBOE\:?BUSHON 3 )LAY INSULATING FIREBRICK (2800F IFB & 2300T
33 oli Bl o AR 6 IFB) IN RESCOSET 3000 MORTAR. b
o 4, ALL SUPPORT SHELF AND THRUST PLATE BRACKETS i
e e | s : AR R ) :
- = H R VERI
[T EXP. JOINT 2 BRICKMASONS. o
" g s _p» 20'~5 3/4" o
g-9 9-8 -2 /. 3 5. TOTAL REFRACTORY WEIGHT = 568,000 L8S. g
19'-8" ‘ 35'-10 3/4"
[=]
l 55'-3 3/4” oo 73-3 1/4°
| 128'=7"
I 1. THGFPS & SO, Inc.
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~ SECTIONAL ELEVATION /A

scale> 17 = 1'-0" reference Dv

5" 310SS
V- ANCHORS
ON 8" CENTERS

41/2"

(14) SPACES © 6" = 7’0"

41/2

7-9° ib. UD

1/2" PL

EMERGENCY VENT LID

scale> 1" = 10"

RESCOCASR RS-3

5" 310SS
% 80% AL203 LOW
o :' A&%H%: CEMENT ciswam
(VIBROCAST 87)
(3) RINGS OF 1"@ CERAMIC
ROPE (LAID IN AIR—SET MORTAR)
z
N
>
L,YTX v/h
N R
/7 A\
. /// . \\\
7 4 N L3
5 /// . \\\ w
.q// \ w
i
®
s %
8" 3

scaled> 37 = 17-0"
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J. T. Thorpe & Son, inc.
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BILL OF MATERIALS
M et | are. |ExTras QY MATERIAL DESCRIPTION
1 37 ! a1 EA_|9U% AhO, Firebrick |12 x 8 x3 Staight
2 a7 s 52 EA_[90% AhO; Firebrick |12%x9x3 #2 Arch
’ ) . ‘ . 3 o7 16 107 _| EA_|90% AO, Firebrick |12 x8x3 Staight
1'-6 7/8 53'-2 1/2 : 5/8"PL 4 $ 1 10 EA__{90% ALO; Firebrick |8 x9x3 Straight
/2L [ [ 35 733__| EA_|90% AbO; Firebrick [9x9x3 #1 Wedge
8 24 2 28 EA  {90% ALO; Firebrick [9x9x3 #2 Wadge
_ 7 8 7 75 EA__{90% ALO; Flrebrick [0%8.75 %3 Straight
8 480 28 483 EA {90% ALO; Firebrick [9x6.75x3 #1 Wedge
@@ m@@ 2 @ s 10 1 11 EA__|90% ALO Firebrick |9 x8.75x3 #2 Wedge
. 10 73701 | 147 | 11818 | EA |90% ALO; Firebrick |9x8x3 Staight
o . v o . - N " . . 11 828 5 533 EA  |90% ALD; Firebrick |19x8x3 #1 Arch
24'~0 1 11'=0f 12 9'~4' 5'-2 3/8 12 192 10 202_| EA_|90% AO; Firebrick |9 x8x3 #2 Arch :
. . 13 227 11 238 | EA_[90% AlO, Firebrick L x6x3 ¥ W-d;- ]
él fél a}g & g g ) 2 } 3-8 14 71100 | 111 | 11211 | EA |90% AGO; Firebrick [9x6x3 #1 Key i
z 5\ ; 18 546 27 573 | EA_[90% ALO; Firebrick |9 x & x 3 B21280-3 Anchor Bric
F4 < s "
% g ‘55 w gg & 8 1 glo ag:) -6 3/8 16 88 7 73 EA _{90% ALO; Firebrick {9 x4.5x3 Straight
Y 0% : E'S @ SHT.10, SHT.XO, 2l 818 — 17 43 « 47 EA |90% ALO, Firebrick [0x4.5x3 #1 Wedge
5 b : i s 2R 18 2 [ 2 EA__[90% ALO, Firebrick lox4.5x3 #2 Wedge
o Ll e N 18 62 [] o8 €A 100% AkO; Firebrick [JTT Special Shape #1 12x9x3
P - L kY . B ‘ (127 20 113 D 119__| EA 190% ALO, Firebrick |JTT SpeciaiShapa #2 12x8x3
x 9 o P \ v W 21 1301 3% 1340 | EA |90% ALO; Firebrick [JTT SpecieiShaps #3 12x9x3
. 9 P - - 22 7i2 36 748 | EA_|90% AlO; Firabrick |JTT Bpecial Shape #4 8x9x3
( - ~ 23 933 28 961 | EA |00% AkO; Firebrick |JTT SpeciaiSheps #5 §x8x3
O ESESE e R RO NN TS —_— T RS ' \ 2 78 | & | Bo | EA loox ARO, Firabrick LJTT SpacislShape#8 12x8x3 ]
3 SRS R E e S AR TR & ISR S A SRR SN SV SIS 747 AN SN 25 205 18 310_| EA_|90% AhO; Firsbrick |JTT Spacisi Shape #7 9x8x3
% | 5 - 5 28 126 8 132 EA_{90% ARD, Firebrick |JTT SpeciaiShape #8 9x68x3
- ’ Ll L 27 119 O 125 | EA |90% ALO; Firebrisk |JTT 8pecial Shape #9 9x9x 8
/ . | “’[ - 1 ! N, 28 128 ® 135 | EA_[90% ALO; Firebrick |JT7 Special Shape #10 9x8x3
J X - Y 20 122 ] 128 | EA_|90% ALO; Firebrick_|JTT Special Shape #11 8x8x3
e l l l ~ « 30 710 21 731_| EA_|60% ALO; Firebrick |13.5x 4.5 x3 Straight”
i 11/2% EXP.IT. - (33)cRS03 " o " . Sy 31 s481 o7 #5758 | EA |80% AL, Firebrick [9x4.5x3 Stmight
. / ] T ( ) 1/15 (11/8 )- 8-5 3/16 { 7 1/2 9 3/16" \§ " 32 204 10 214 A__180% ALO; Flrebrick 19 x 4.8 x3 B21280-3 Anchor Brick
OPP. . e / 9 3/18 ) [ ) 70 A 2800-°F IFB x8.75x3 Siraight
- Eg - 1 i 3 m 34 19225 | 92| 19417 | EA 2800-°F IFB x4.5x3 Biraight
. &0t/ q 7, 38 5913 &7 5800 A 2800-°F IFB X4.5x3 #1 Arch
© | . 9\ / l 4 36 260 13 273 A 2800-°F IFB x4.8x2.5 Buralght
< ; 5 37 904 21 931 A 2300-°F IFB X8 %3 Siraight
k3 3 5176 52 8228 A 2300-°F IFB x45x3 Straight
+ - | | = =L 38 24395 | 7501 | 26900 | LB G0% ALO; Mortar (Rescosat 90P)
K | ) ) 40 3688 | 403 | 4100 | LB 60% ALLO; Mortar (Adacor 70)
IR N \ 17'-8 7/16" ! KSR NEIAS L) 41 15721 | 1879 | 17400 | LBS SuperDuty Alr Set Moriar (Rescoset 3000}
e . / 1 ) ) 4! 42 28901 | 2099 | 20800 | LBs 90% ALO; Castable (Vibrocast 87}
y _ . 4 =1 43 503 137 700 | 1BS Reauocast RE-3
L % . 2 7/16 (8) SPACES © 2'—2" = 17'—4" |(8) THRUST BRACKETS PER SK-9 ; i .= " .44 8012 €88 | 6700 | LBS AA-228 Castable
i Ll ) L2 ¥ E L o83 | H0e7 | V1500 | i8S §lkcin Garbld Castabie (CR-183)
. - astic
I E a E | | E g a - 0 4 3909 | 782 | 491 |SQ.FT | 2300-F HD Board [1- Thick
1] L% - -] -
13 g g | B : : gy : . ot x w e ST a e mern e
l 2 d i g = ,g .g ,g e 3§ T, lg | < 2 80 511 758|787 T [172° Thick
[ 2 3 o H > 3 n = 51 877 439 | 1318 FT. [1* Thick
| 4 = I 4 4 & i wi & v < P 82 27 3 32 g 12" Lg. JIT X-mas Tree Anch
] ElE E ¢ g e Y | ! g wl o, ¥ ol & oy - k¢ 53 51 19 81 A 10885 2 Ly Foomd V-menern
[*3 % 0 (4 g 8 n 7] :. © : R 124 P S | 64 40 8 48 A 10 88 8" Lg. Footed V-Anthors
i _ - _ _ o _ _ - _ _ - — — - I _ — — - . ~N N !f——_ - \ N 55 441 88 328 A 10 88 3" Lg. Footed V-Anchors
- - - - o — s 58 1%: F) g, Anchor |
n al g ¥ ) g @ v d i =S Say TEees R (R SO N | R ; &7 5 20 o A o fer L:.‘:’:‘rl:::":;hw
! 212 4 o g - =1 S | c pri 3 \grurgren s s8 30 ) 36 A 10 14" Lg. Marine Ancher
e = d > -
! ol o = § = - I = b 59 10 2 12 A 10 1 - Maring Ancher
‘ [N 1'~5 15/16" 5 z PRI N S ey e’ 60 ] 1 [ A 1088 18.25" Lg. Matine Anchor
L= e B4 e 1T d s I F A B 1 AT YT T —
i - - M arbon Bies g
h b I » - F.S. .S, A A N
[ s %9 £ ¢ ;o 19/18” EXP.JTH QU s o3 i | £ (33 oee. >§
4 : =7- i
, | ¥ £ 3 i \31/ LEGEND
['2)
7 TR iﬂ 5 L] -UA /‘\ $% NN 2300F INSULATING FIREBRICK (BNZ—PA 23)
2 oX ~ 1 " " ' » 13
o .—?§ 2 E 3 p + r-31/8 g-6 7/16 s |77 28007 INSULATING FIREBRICK (BNZ-28)
z 7l
K L, s g & g o \{_/ . ol s T RBZEZ 2300F CERAMIC FIBER BOARD INSULATION
& w - o y
g g x5 2 & 3 | = E‘? IS 1 13 : UZZZZZ]  uFALA FIREBRICK (60% A2 03)
£Exrro o ™ I A 4 :
E Zg E‘ z D t L 8 2 * Bxp E E §§ AR 7 \eFy RRXy KORUNDAL XD FIREBRICK (90% Al2 03)
< < . = < Wi = < .
g ok [ \HT.08/ SRl ) o - resspe BS BL | T ! i 2200F ISULATING CASTABLE (RESCOCAST RS-3)
g - X & eld
: g i : 2 S L e b N & 1t 5/8" %‘% E - Ny - LOW CEMENT CASTABLE (90% A2 03) (VIBROCAST 97)
£é¢o L — } =1 5/ o4 § | ( | AA—22 S CASTABLE
x O O — / A Y '|‘ = = ja wiEN
Zon® | Pty l %k g - — T =
HE2LT ww & 503/8" ¥ 5
Bl B B Y - 17
\ ; . ~ € \$H1.09/ & ] % CHUTE "B" & Ev w GENERAL NOTES
3 g S . 2 | —# - —— ¢ —§ ,
\ / : & 9 —%% : & ® ‘ FS . NS |3 i’ z z 1. ALL INTERIOR STEEL SUFACES ARE TO BE COATED
-— REE Qo — 4 48 VBl uln WTH K¢* THICK HT-500 MASTIC.
A - E N R I S B _ B - N
/'t o5 oe NS4 S@% ?ﬁ;ﬂ J 5|{ = _E K 2, %'CERAMIC FIBER PAPER AGAINST VESSEL SHELL IS
b * P o > t o A v 3 7 i TO BE INSTALLED OVER ASPHALTIC MASTIC WITH
&5 o N\ 2% o < V] e STAGGERED BUTT JOINTS.
N 6% 7]
%% 49755 ] .
\ e 0 }} f,' 76585447 D" _ 3. LAY HOTFACE (90% AL,0;) BRICK IN RESCOSET 90P
\ T . MORTAR,
\, t]
. (19) CRS © 3 116"+ . . i 2 N -
'_Sl 11/2 (1) CRS @ & 3/8 (26) CRS @ 3 1/16" (26) CRS @ 3 1/16 (29) CRS @ 3 1/16"(~1/16") b = S Ei 2 ;'OR%ZRT'OTFACE (60% ALp03) BRICK IN ADACOR 70
59 =5—3 §/i6" =6'-7 578" =6—7 5/8 = 7<% 3/% 4__ S S 718\ 3 ©
3y k i 5. LAY INSULATING FIREBRICK (2800F IFB & 2300F
25 GO - 3
58 (7)CRSO 9 1/16™+ (9)CRS® 9 1/16"+(1)CRS® B 1/16” (9)CRSOG 9 1/16™+(1)CRS® 8 1/16" (10)CRS® 9 1/16™+(1)CRS® 8 1/8" . \$H1.1) IFB) IN RESCOSET 3000 MORTAR.
I‘|3 Z)CRS® 5 5/16'= 6 -2 1/16 w7'-5 5/8" =7 -5 5/8" = 8-2 3/4" b3 .
o i o L TN U] S e
o O » 0 » o " ' ” O " ' . . " ¥
a3 B 7-6 1/2 8'-1 5/8 g-15/8 810 3/4 9'-11 3/18 10-6 7/8 éa a»\f’ DIMENSIONS SHOWN ON DRAWINGS ARE VERIFIED BY
- . ] . ] S § o BRICKMASONS,
4'-5" 1/2"PL /2R 39 5/18 1511 DA r-g" |21 1/2 2 & s 7. TOTAL REFRACTORY WEIGHT = 990,000 LBS
KiLN OPENING - I~ a ! . - s g
SECTIONAL ELEVATION /A y 1 15/18 B s
™ 20'~8 3/4" Tt
> "= - ¥ ]
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(10) NOZZLES

THRU

(8) NOZZLES

@ THRU BEZE] FusiL FOAM 50 BLOCK
"~ DURO ACID BRICK
A20 T3 A10 B3 -
Q L B1 B2 RXXnY  KORUNDAL XD FIREBRICK (90% Al2 03)
—0 1747 7
20 14 Y T 24— g yog P I % SILICON CARBIDE
7] CARBON BRICK
» 77/8 - o sl . -
all - !GD STEEL | ~|I- U4 RIS NS 2300F IFB
e @“‘”’ ALL NozaLEs 4 T 16) 5'-9|1/4" o| 376" 10 1/2" 10 1/8" GENERAL NOTES
< 1D D [ Y D )
1 eo3 m 1. ALL INTERIOR STEEL SURFACES ARE TO BE ABRASIVE
o 10 1/8" GRIT BLASTED TO SSPC—SP 10 AND COATED WITH %
A\ SILICON CARBIDE SLEEVE INSERT SAUEREISEN 38 MEMBRANE PLUS % GLASS CLOTH AND
(TYF) L URAN RESIN.
£ 2. ALL NOZZLES ARE TO RECEIVE FRP LINING PER
2 DETAIL 2 / 60235—18 PRIOR TO INSTALLATION OF
X b SAUEREISEN 88 MEMBRANE.
r————— p— | 2 ” e I =
’ 5 e 3. LAY (90% AL,03) FIREBRICK IN K14 MORTAR.
\\% 5. LAY FUSIL FOAM 50 BLOCK IN K14 AND FURAN
MORTAR AS SHOWN IN DETAIL 1 / 60235-18.
- 6. LAY SILICON CARBIDE BRICK IN K14 AND FURAN
MORTAR AS SHOWN IN DETAIL 1 / 60235-18.
- 7. LAY ALL DURO ACID BRICK AND CARBON BRICK IN
4 1/2" CARBON BRICK Al GREEN PANEL FURAN MORTAR.
a2l F 3-2 3/4" |16 18 8. SET ALL SILICON CARBIDE NOZZLES SLEEVES N
BLOE & FURAN MORTAR.
g & : X X g 9. TOTAL REFRACTORY WEIGHT = 234,000 LBS.
o 8 E - - - - - - ™ - - - - - - - - - - = - - - F— e
S e a x :
[=] : - - o ?
A 9 ~ *
TP 4 1/2"90% ALps FIREBRICK — |
A 4
Y
> xSy EILL OF MATERIALS
- X MASTER
(LY . ITEM NET TOTAL
Q~ 3 - Q NO. B&M ary. EXTRAS QUANTITY MATERIAL DESCRIFTION
N - . 4 1/2" CARBON BRICK 7 % | 52| 3551 | EA_|Carbon Brick X45%3 Stagt
&) 2 5947 89 8038 EA {Carbon Brick x4.5x3# Arch
: G | 138 | 14| 162 | EA |Carbon Brick X4.5x3 R Acch
%! 4 i 8 85 | EA |Cabon Brick 9x4.5x2.,5# Arch
k 148 15 161 EA Ca'bonawk 8 x4.5x2.5# Arch
164 | 18| 202 | EA [CarbonBrick 9x4.5%x25% Arch
(92) 13 1/2x4 1/2x2 1/2 6" SILICON CARBIDE BRICK 7 25 3 28 EA |Carbon Brick 13.5x4.5x3# Arch
STRAIGHT RING 3 2300F IFB 4 1/2° CARBON BRICK M/EMBRANE p 8 16 2 18| EA |Carbon Brick 135%4.5x3%2 Ach
——e 1/4" MEMBRANE + 1/8” GLASS CLOTH s 316 | & | 3225 | EA |DuroAcdBrick __|9x45x3 St
2 1/2" DURO ACID BRICK (113) ox4 1/2x3 No.1 ARCH TYP — ALL INTERIOR STEEL SURFACES 10 576 | 115 | 5876 | EA |DuoAcdBrick  [Sx4.5x3# Arch
| 5 FUSIL FOAM 50 BLOCK ( 53) ot 1/23 STRAGHT 5 3/8 & - » o e B e :ay
(166) TOTAL PER RING 53/8 | 13 %3 8 102_| EA_|Duro Acid Brick 35x45x25 Stagh
14 150 19 209 EA |Sificon Carbide Brick |9 x4.5x2.5%3 Arch
K—14 & FURALAC 4 1/2" BURO ACID BRICK ! 15 30 3 B EA_ {Siicon Cerbide &ick 9 x5 x3 Stral
FURAN GREENPANEL iD|STEEL 16 3@ 30 32 EA Slcmcaﬂ.ﬁ Brick 19x§x3# Arch
MORTAR —-]=—MORTAR (5 o Vs St T | o St owbie nick [oxsxo %1 Ve
3 X, s » 18 ifcon i ck [9x8x3#
v-37/8 19 176 | 17 | 191 | EA |Siicon Carbide Brick |9x6x3 %2 Wedge
SCC HOT DUCT (175) TOTAL PER RING s 2 4 | 1| 5 | EA |s0%Ah0;Fletrick |135x45x3 Sreight
SEE R—D-60235-14 21 13 | 11| 124 | EA |90%AL0;Firebrick |135x45x3# Ach
2 254 | 26 | 23 | EA |Z00°FIFB 9x4.5x3 Straight
M B 294 | 29 | 23 | EA [2300°FIFB 9x45x3#1 Key
108480 |2—6 15/16" 26" 2 78 3 % | EA [2300-°FIFB 135453 Straight
25 1 0 1 EA _[Siicon Carbide 10" OD x 7" ID x 19" Long Sieeve
| 4511 178 % 10 1 11| EA |Siloon Carbide ___|6" 0D x4" D x 27" Long Sleewe
| | 7 8 1 9 | EA |SiconCabide __[6" D x4"IDx 19" Long Skeeve
P 2 0 2| EA_|Sllcon Carbide 135" CD 105" 1D x 19" Long Seeeve
3 4 1 5 | EA |Slicon Carbide |25 00 x 1" IDx 19" Long Sleeve
30 201 | 20 | 221 | EA |FusllFoam0 Block |9x18x45
3 & 8 % | EA |Fusl Foam 50 Biock [6x 18346
SECTIONAL ELEVATION /A 2 oo [to [iss| wusome
NOZZLE SCHEDULE Ty - Powder
scale> 3/8" = 1'-0 reference D\:/ % 3144 | 244 | 388 | LBS | Green Pand Morsr - Liquid
B 257 9% 352 i1BS Furalac FN Mortar - Powder
NO. GTY | _SZE_ | ID LINING |SILICON CARBIDE SLEEVE BULLSEYE BRICK ?ﬁgﬁhgg A'z‘ BSER%*;%NP gs":ﬂso'z; % | s | 196 BS | Furdec FNWorlr - Liguid
9x4.5x2.5 No.2 ARCH | 9x4.5x2.5 No.3 ARCH g 709 141 1805:; LL: f“;"md’ Morter
Al 1 12" s 10" OD x 7' ID X 18" Long (10) EA. (14) EA 39 f‘; 1:: 418 | LBS K::4m Uaid
A3 Thru A10 8 8" 4" 53/4" OD x 4" ID X 18" Long - (19) EA. 40 333 67 400 | GALS| Sauereisen 88 Membrane
A11ThruA20| 10 8" 4" 53/4" OD x4" 1D X 27" Long - (19) EA. 41 2127 | 1173 | 3300 | SqFt| 1/8"X 1/8" Fibergiass Cioth (1 1/2 Oz Metf
B1 1 16" 11 1/2"_|131/2° 0D x 11 1/2" ID X 18" Long (20) EA. @ EA z T L2 L A e B
B2 1 16" 11 42" 113 1/2° 0D x 11 1/2" 1D X 19" Long {20) EA, (9) EA. m T
B3 1 81" 5-9 1/4" |NONE - 4 1/2" CARBON BRICK SEE DETAIL 3, SHT. 60235-18
L 1 4" 15/16" 123/8" OD x15/16" ID X 19" Long NA | N/A
M 1 40" 2-4 172" |NONE - 4 1/2* CARBON BRICK SEE DETAIL 4, SHT. 60235-18 & T Thotpe & Son, inc.
T1 Thru T3 3 4 15/16" |23/8" 0D x15/16"ID X 18" Long NA NA @% f:;}@ % % %gmmg
FLOOR PLAN : g )
scqeb 1/F = 1-0° P %‘ 7%
REFERENCE DRAWINGS REVISIONS ' date > 07/51/01 pragr > EDG
5 > A PRELVIVRY T W . T. THORPE & SON, INC. QUEN c:EgglR%A%:HEALﬁ\éQEONT—zsoo sodles o5 noted [ chidn B
> > 0> ISSUED FOR APPROVAL date> 10/01/01 '9 C{‘ Established 1906 drawn > TKO appr'd>
. 5 . . . .
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ate
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J. T. Thorpe & Som, inc.
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KILN_FRONT WALL i) B i — — o By:W__._ Date: / %}
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- Sy “'H ot
g {I'HS@ 1639640 NOZZLE "C” (BOTTOM) & wote:
o —— TROUGH DRAIN WEDGE GATE VALVE AL CONVEYOR NOZZLES ARE D MACHINERY. {PER CONVEYO
3 _ NozZE E 86", 150§ FLANGE DRILLING 1504 WITH RAISED FACE &
RETURN "DRIP PAN" DRAIN SEE DETAIL G ROUGH GASKET SURFACE FINISH W=} (1)~10 HP COUPLED MOTOR, DODCE MAXUM, TCRS REDUCER 7.5 RPM OUTPUT
ROLLER CHAIN RC200-2 o4 50§ FLANGE ORILLING NOZZLE D* (TOP) AGMA CLASS 2, 158.9:1 RATIO UMIT COMPLETE WITH 10 H.P. REUANCE
. . SEE DETAIL G OVERFLOW BOX ORAIN MOTOR @ 1200 R.P.M. INVERTER OUTY, HIGH EFF., TEF.C., 230/460V.,
CHAIN GUARD - 3 PH, 60 HZ., 1.0 S.F, UNIT TC INCLUDE: SCOOP BRACKET,
DRIVE_SPROCKET D200513 Zi.é_ l])g%f’LFl;gI:JGE DRILLING H.S. PARA~FLEX PXB0 COUPLING, COUPLING GUARD & ADJ. DRIVE BASE
ommen serocker 020030 HOTOR SHAL SE REVERSBLE 10C FEYRSE oW, S 0%
& SHEAR PIN 1B PN £ 32 NOZZLE T NOQIE; VARIAGLE FREQUENCY COMIROLLER [W/CURRENT SENSOR)
Y ; AC A 74> [SOR,
] 2" PIPE, 150f NOZZLE 8" IS PROVIDED BY OTHERS
L . 1/2% PIPE, 150§ FLANGE DRILLING F‘A’;Gf ORILLING, 1™ PIPE, 1504 CAUTION!t! I ORDER 70 UTIUZE FULL PULL=OUT, [T IS NECESSARY
el =10 189.4_PSIA_STEAM _CONNECTION, TYP. e FLANGE DRILLING, 3" : 70 USE VD RATED FOR AT LEAST 20 HP
© ‘({Q.),\ SEE CR-94231~4 FOR HEATER " MAKEC-‘-OL% Enéangﬁ BE) (1)-0RWE SPKT. D200815 15T 104477 PO
N %Z ?g}”ﬁiﬁéﬁf}‘,”"; SZIZE?IOSLOI;S ‘s $—7 ] (1) STRAND-DRIVE CHAIN, ROULER TYPE RC200~2
S P e FOR HEATER PA?VE:L NO'S {@ k H=9 ] (1)-ORIVEN SPKT. SHEAR FIN TYPE, DZ00A60, 60T, 47.768° PD
TiEs T 5 L .z 1 Y W=T0 ] (6)-SHEAR PIN # 32 -
Y SR i ; =3 1 o——+ e ® el e ———a =200 (2)-HEAD SPKT. 6T, 23.18" PD., J696-CONV CHAIN, SPLT
N o i’ j; (ISR | N | __) n_ _ _ W_J rl 3 h ! N R ] ] } N ‘ N W=ZT7) (2)~MATCHED STRANDS CHAIN, 6., f696, D.FH.T.,
= R iyl Dy, A T A ZoiET i ] { ]! \ M ’ \LF L ’] SERVIRR ‘ Dl RIVETLESS TYPE, TO INCLUDE:
=] ) I M ) ar= - - e N T i 1 T B= 2 diE. i ; R % (1)~LOT FLIGHTS 1" X 8" X 54" AR400 (SPACED, © ¢'-~0%}
S !ll : j J [ | ) ! S - - y W L'b L J U j) L [ JI - JT L\ ~! }ﬁJ U L (1)-LOT $—22 AITACH. §#698
© et = == : == o N : (AS-I VY S) J (1)-LOT FILLER BLOCKS #5698
MOTOR TAG NO. MCY~2500 Lt ——t T | s i .. sip— o @=251 . (1)-LOT HOLTED COUPLER PIN #6398
MOTOR TAG NO. MCY~2510 (=30 (1)-HEAD SHAFT € 7/16" DIA o
(FURNISHED)} s % (2)~SPHR ROLL BRG. PRLOW BLOCKS € 7/16° DIA.
N M=3Z) (1 FIXED, 1 EXP.) )
& (1)-CHAIN GUARD ‘
L HEAD /L TAKE-UP ‘
SHAFT o AKE TAKE=UP_MACHINERY
: &> 69'-8" , =387 (1)-TAKE~UP SHAFT 3 18/167 DIA, C1045
LOCATION FOR SUSPENDED SUPPORTS ' (F=2Z1 (2)~TRACTION WHEEL 17" TRD. DIA. 3 15/15° DIA. BORE, SPLIT
3‘5’57’555 ilgui ggwflm#gﬁgvp £ SAFETY SCREEN (W=£3] (2)~ ROLLER SEARING TAKE-UP UNIT, 3 15/16% 18° ADY.
SUPPORTS, INCLUDING BEAM ATTACHMENT PLAN VIEW ey : W] (0 en 1 BXR)
TO THE PLATFORM STEEL TO BE o DEFLECTORS 3/16 NOZZLE A =27} (1)-MODEL 907=HT EXPLOSION PROOF SENSOR, 8Y ELECTRO SENSORS, INC.
FURNISHED & INSTALLED 8Y OTHERS A 94" 1504 FLANGE DRILLING =38 (DY SWTCH " S6.~0° CLASS §007. TIPE~C, MOD. NO. C6262) @,
; - AN .
5" LEVEL TRANSMITTER BY OTHERS —= by MACHIN
FIELD_SPLICE 1 1,/8" UFTING SHOULDER (=303 (1)~SUBMERGED SHAFT 3 7/16° DiA. G1045
3 7. NUT, 15,000 LBS SAFE (2)-TRACTION WHEEL 17° TRD. DA J 77767 DIA. BORE, sPLT
1’~4 7/8" EE DEY. WORKING LOAD, 2)-3 7/16" ROLLER BEARING PILLOW BLOCKS
A . (-3 7/
{063 \ ' FIELD SPLICE £6" X 6" X 3/8" ACROSS ; W=333 (1 Fxen. 1 £xP) .
L _ [ SEE DEl. "H THE TROUGH, TYP. N \ (2)-3 7/16" PACKING GLAND ASSEMBLY
. L . (REQ'D WHEN LIFTING e o ud o | DY (1)~6" WEDGE GATE VALVE
g ONLY) B \ =51 oy
i r - - - _BEND _MACHINERY
N S o ) N =y CONTROL POINT \ =BE ] (1)~BEND SHAFT 3 77167 DIA, C1045
R - : , . 16'-3 1/4 f 17°-11 3747 | (2)~TRACTION WHEEL 17" TRO. DIA. 3 7/16° DIA. BORE, SPLTV
. i 3 4'-5 3/8" - - — . (2)-3 7/16° ROLLER BEARING FLANGE UNITS
o e =3 ; . @ 190" SCE CHUTE AREA 10’10 SCC_CHUTE AREA -6 W8  GEEET (1 FEn, 1 EXP) .
= b \n\ 2'-4 378 L = = 3 iz O g
- = ~ S | & / 17— 78" & | E
s IR FIELD SPLICE I N : “% W GENERAL NOTES:
NN = BOLTED N S * Xt w 7'-0" j 7'-0" w 10 \ 1. SEE DRAWING CR-95231-1 FOR INSTRLLATION
by 2 > ° ; - AND FINISH 3
e — RS fo T %r ‘33: . . 2. SEE DRAWING CR—95231~3 FOR SECTIONS AND
".) N 2~2 L1 12'-2" S ° [« 3 T ZERO SPEED SENSOR ASSEMBLY NOYES MNOT SHOWN HERE
o sl % 3P SN Lo ; =r pelinal g 5 F == ¥ 4 1 N SEE SECTION “C” 3. SEE ogAw% xﬁz&ﬁ%?rszgt_ngﬁsupponr
- + 3 =1 e | e ss H - - I I3
S 3 liil i1/ IRR N H g 4 ’ﬁucoumL SWITCHES AND DRAINS ARE LOCATED
B - STEAM WDR., BY OTHES 3 P~ T /i ol ¢ ON THE FAR SIDE ~ -
5 - % R. 8 RS - - ; S e = e e e | el N e SUPPLY & DRAIN PIPING 8Y OTHERS :
) - ! - - - - RN RS = = = H= ) = 5. ANCHOR BOLTS AND GROUT BY OTHERS. UNLESS STATED!
E E(E J == = Ei; = i OTHERWISE, ALL CONCRETE ANCHOR SHALL B8E 3/6” DAY
- ! S oy ST e SECoEs _ W / 2° PROJECTION LENGTH MIN. :
= = = = - = - = A e o e e e o = I % TOP OF FLAT RAIL _ .
P = = mmemmmen o= oooent o oo e o Tommm o= e o = mmmeg = B s = o ameis = o= Smemo o ® TSRS w = = o o = H[HT-W,“U',-.W. SLAG DRAG CONVEYORS g
o orscirts o ~ © A ' 512 ] 1‘ ,3\ N MOTORS
2 n hd ~ o~ 5,
TOP_OF FLAT RAIL L4 ; TAG NG.: CV-~2500, ONE (1) REQ'D; MCY=2500
EL. 96'-0" REF. ?f ?f :‘f ?f FIELD SPUICE j‘f f ?f ™ b \ © N g‘%ffgﬂ SEE i NO.: GV-251G, ONE (1) REQ'D: MCV=2510
& = & SEE DET. H e -
e S =3 S S S S S S R SR 1°-6" CONVEYOR CAPACITY (EACHj):  15.000 . PPH
g 4 Y g g oy g B Y < CHAIN SPEED: ;g ZPg
& 111" @ 9-7 3/4” B 13'-5 3/8° @ 8-9 12" @l 7-1 3/8° @R _o* @ ._pt 8'-8 3/4° | P31 POWER: ' P
/ + & : / /8 } 7=0 . 70 t ¥ 2l MATERIAL DENSITY: VOLUMI-;;E - 1%00 i;CCI;_
e HORSE PO
58 1/47 5 MERGED SHAFT, . & LOAD CALCULATI
58 1/4 [%6-0"] SUBMERGED SHAFT, CHAIN TENSION SENSOR @@Y
- SEE Demr B SEE DETAL F"
L - g TR TTa et smeierme e ocmoc o woee e (711 37 DRAWING CODE No.: 5157)
PMENT 3 698" TRAVEL STOPS © TERMINAL POINTS 5007
1. TAIL SECTION: 36 FT. LONG X 8 FT. WIDE X 10.5 FT, HIGH LOCATED AND INSTALLED 8Y OTHERS
SHIPPING WEIGHT = 39,000 LBS. FOUR (4) LIFTING POINTS. ELEVATION _VIEW i ;
2. INCLINED & CURVE SECTIONS: 37 FT. LONG X 9 FT. WIDE X § FT. HIGH Ty ORAWING 1HUE ALCORD ' SHEET | OF 2
SHIPPING WEIGHT = 30,aooﬂl.as, FOUR (4) LIFTING POINTS. LT : .
3. HEAD SECTION: 19 FT. LONG X 9.5 FT. WIDE X 9 FT. HIGH ‘ | AreRoD
; . - OMVEYORS
SHIPPING WEIGHT = 26,000 LES, FOUR (4) LIFTING POINTS, TG [l ST FN P.0. No.: 63443950 /' D s G, SN 2540 g
NOTE: MAINTENANCE PLATFORM IS AN INTEGRAL PART WITH HEAD SECTION. CONTRACT No. GR-23281 DOW CHAMICAL USA I
4. PLATFORM & INCLINED SECTION SUPPORTS No. 6, 7, 8, & 9 AND CONNEGTING™ Gor Joos o W CERTIF‘ED T g MIDLAND, + 1701 RENAMED, ADDED SHEET 2 OF 2 L G
BRACES WILL BE SHIPPED LOOSE FOR FIELD ASSEMBLY. - — Tt P TR N Tn _ e R S ofcwaL 2 + s [PETOT 2501 PER CUSTOMER COMMENTS | | G
5. WHEEL ASSEMBLIES FOR SUPPORTS f 1 TROUGH 5 WILL 8E SHIPPED o |pev. ] “icmeree. L oae_ Lo & oATE: 4680F  BY: 1 GEYFHAN “——-——"ﬁm—"‘“wm ST WA ¢z T — -
SEPARATELY AND BOLTED ON BY ERECTION CONTRACTOR. - o :
6, AFTER ORIGINAL ERECTION AND TEST RUN, INSTALL AND SECURE SUSPENDED - o 7 i
SUPPORTS (FURMISHED BY OTHERS) AND REMOVE SUPPORT § 9 AND CONNECTING SEE CR-95231~2,$H.2 FOR ERECTION MARKS AMD NOTES 'OR QUESTIONS, L% N4 : :
BRACES. REINSTALL AND BRACE SUPPORT # 9 BEFORE MOVING THE CONVEYOR. » P NAC: %‘%‘}%{,‘gﬁfgm So(;(pm [ DG B P g TS [ [P0 00-134 &
PHONE # (858) 863~844 95231 B 6,/14/01 | BEAUMONT BIRCH CO. ™™™
FAX # (956) 883-2732 _ . }
# (856) wo e 9575T 7507 P reny g PENNSAUKEN, NEW JERSEY | CR--95231-2,SH.1 B



—
~ PAtnac. Bung. FAN HSG. OR NOTE:
OO0 A Mt—k e PIPE SPACER IMLET BOX (REF.) 1. HOWDEN BUFFALQ INC. IS NOT RESPONSIBLE FOR THE DESKGN
. . Fad  uret SCH. 160 OF: THE FOUNDATION FOR THIS EQUWMENT. THE NATURAL
Pardriod o (4=1/2 iPS, SCH. FREQUENCIES OF THE FOUNDATION MUST BE SUFFICIENTLY
> 20) SEE NOTE #10 $ b ™ .u.:ﬂ. iy § REF.) PLAIN WASHER . REMOVED FROM THE ROTATIONAL FREQUENCY OF THE FAN
\ ¥ et JAM NUT !
i . ] R (7/8-3T0. REF.) YO AVCID RESONANT GONDITIONS.
23 (7/8-9NC REF.) 1\ € 2. USER/ERECTOR (S 10 REFER TO THE HOWDEN FAN CO.
., SERVICE, MANUAL C~700 FOR INSTALLATION, START—-UP AND
. ) . ws . ; 5, SANTENANCE PROCEDURES,
. \: k JE- 30008 ; CONSTRUCTION:
H THREADED ROD R
ALOWED —é ] . 1 HEX NUT (7/8-9 X 3" LG. THD. gHE USER SHALL ELECTRICALY GROUND AL FAR PARTS)
FOR GATKET - (R (7/8-9NC REF.) AT EACH END. REF) 4. COATING SYSTEM— PAINT ALL CARBON STEEL GOMPONENTS WiTH
s . d r (s)Ydo s 1Y42) (EE WITH_EPOXY PRIMER (LIGHT CRAY RAL 7035). SSPC-SPIC,
TRN-30008 | . 4 {3 REFER TO DOW SPECIFICATION G165-0201-
s ¥ tiean . £ 5. WEIGHTS:
3 . y SHAFT = 890 LAS.
7° DA, HOLE ; : / 2 < &'Esrw&sfss- oo s
warE T eewe SN R\l “ Tous sk i e L i
. . 42} 4,77 ALLOWED TAL, U =
P ' roR Gasker 3 HSG, aol> 14 TOTAL UNIT LESS EVASES = 8099 LS.
. ¥ - “BRG.| 8 8. SHOP, REFER TO ENGINEERING STANDARD E£5-TS-§9
DODL / K4 : s : AP Fon ‘SHPANG DODGE DEARINGS.
14— MINIAUM RED  ———, - 245 7. EPOM SHORE (A) DUROMETER HARGNESS OF S0-70 FULL
1 _FOR \HEENJREMOVAL 5 g 77) sed notE g0 S FAGE. GASKET MAY HAVE MITERED LAP JOINTS (CORNERS
’% ALLOWED i - & Vo BOX . EXCLUDED SILICONE CAULKING MAY BE USED TO HOLD
[" R GASKET ‘ & LA G2 100 ) poX ¥ ) ) . GASKET IN PLACE DURING ASSEMBLY).
2 - v . . 8. SHOP TO PROVIDE STAINLESS STEEL SHMS WHERE REGUIRED, »
1 p = ot R ez v e — Y A (- : 9, TYP. MAT'L. CERT'S. REQUIRED FOR WHEEL & SHATT.
g . . ; 10. AFTER ALL FOUNDATION BOLTS ARE SHIMMED. PROPERLY
__f { mage ; s 2138 . (34 GHTENED, ANO cm:cxen FOR "SQFY FOQT" OF 0.002 N,
K T s0008 Hoers ____> = - ] : 16 ’ (AS A MAXIMUM), THEN, UTIIZING FILOT HOLES, .
FOR GASKET ! : e . - 33 - ¥ 28) - (AND REAM IF NEI FOR BOLTS 1TEM No.
ot ! 17 . IR ; . ONLY NOW. PROGEELDWITH THE ASSEMBLY OF INLET Vi
s 2 ¢ e . D) o 27, ) s 1 ] L _(IMEM No. 20) ANO EVASE (ITEM No. 21).
2598 A S Al RN ™ ro-onsieT : RN ) ' L ' - N L see peran. A CAPSOREW
7 - s ’ . 148 | A M HR 16 x 18 OPENNG ~(1/2=13HC X 3" LG. REF.) |
7 T0-. - ! i% | ~ N scroot FOR “LOCK WASHER
/ y HEEL 12{;} ] 1 RAISED ACCESS DOOR (1/2-ST0. REF.)
A . . . 1] §
... - b A FI6.  wem. + -3 } € FAN PLAIN WASHER
v : oF - \ H (1/2~STD. REF.)
| TeRnAL COMMON 0. .
o 14) SIDESHEET STHFENS ; .
N HOX FOR RASH . L ! 4 ~@ ) . ~— | Y a3 § e
) T . . e . N GASKET
gl 0 g i IN—|see oeTan e’ FLAN WASHER
| (1/2—-ST0. ReF)
10 y " TOis :
{ ' ! RN ' ' ~ (72 ne rer)
1 20§t 299~ . N 1/2—1 ) L
?LRAN @ PN SSE, gi._. . ~ ’ at T ’
- - - . . _ RETAIL A"
g 1fmtot c : . 6z 86 - AN {TvP.)
o R e B } e \ FAN HSG PIPE SPACER
s 3/4 DA 4 HOLES : HOUSING PLAN WASHER . s e - (3_1PS, SCH. 40-
(1/2-ST0. REF.) - REF:) :
g's 9
: LOCK WASHER . PLAIR & HEX NUT
PLAIN WASHER : (1/2-5T0. EF.) Gy s (7/8-98C REF.)
(1/2-ST0. REF.) . REF.
(1/2+13NC X 3° LG. REF.)
( HEX NU'; JAM T
1/2~13NC REF. (7/8-9NC REF.)
: ACCESS DOOR THREADED ROD PLATE SUFFENER
4 t-1/2 DA (7/&4 % 3° tG. THD. (REF) ,
- : SPOTFACE - > T EACH END, REF)
o . k8 -1/ . 4 HOLES, PER HV--1378 8
(TYP. BOTH SWES) (TvrP.) ;
P sl " . L .
T . @
19 §
i "
’ i
] R LK G ENERCORD g
| 1 TTA3TED ENERCORP N R B
HERRUT” 172- 130G L =378
H ] . M T4 AT | WASHER_LOCK /2 ST0. - =
: - / 1 I Por RYoRe WASHER PLAIN /2 STO. 7 - s
T "9-1/4 D, 8 HOLES i : ‘
4 F . 4 N 27 H 1 1/2-130C X 3 IG. HASTELLOY C-278
; mcus‘wmsrzuoaous I"! . L ‘ o ALL 1N X =2
: 3 37| BEARING_UINERS | 4716 OODGE L o
2 &y 174" NPT OR. IMLET 11 : 37 776 Do0GE WL~
. COOLANT PIPES T34 | WSHER PLUN STD. iz MA j
L TBNC X 4=172 18, - 'ASTM A193 GR, 87
T L — L e —
(2) 1/8° THK, z 374 5. CHROMATE .
EPDM GASKETS g L /A=1ONC_X_3<173 1G, ASTM_AISY GR, 87
ToLAIN WASHER (3/8~STD., REF.) - - : . L 2 :
(J/Q-STD REF.) LOGK WASHER ‘W 27 . --——-—-—-—ég———-—-‘s:?s G T - SEMDE J08SY
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PIPING

INSTRUMENT

EQUIPMENT

STREAM BUBBLE

INSTRUMENT SYMBOLS

EQUIPMENT NUMBER

0

STREAM BUBBLE

[NSTRUMENT TAG
DIGITAL [NPUT/QUTPUT

R=XXX

[INSTRUMENT TAG
ANALOG [NPUT/QUTPUT

EQUIPMENT DESCRIPTION

VALVE SYMBOLS

VALVE WITH POSITION SWITCH

TEMPERATURE ELEMENT
ANALOG [NPUT

MANUAL VALVE

COMPUTER NUMBER
[DENTIF [CATION
(NORMALLY NOT SHOWN)

3-WAY VALVE WITH POSITION SWITCH

COMPUTER TAG
DIGITAL [NPUT/QUTPUT

3-WAY NMANUAL VALVE

COMPUTER TAG
ANALOG [NPUT/QUTPUT

OOl (4|00

RUPTURE & SAFETY DEVICES

INSTRUMENT [DENTIFICATIDNS

4-WAY VALVE WITH POSITION SWITCH

AE | ANALYSIS (PH V.P.C. 02 ETC.) ELEMENT

PRESSURE RUPTURE DISK

AT | ANALYSIS (PH V.P.C. 02 ETC.) TRANSMITTER

4-WAY MANUAL VALVE

FE | FLOW ELEMENT (DRIFICE. VENTURI. ETC.)

PRESSURE RUPTURE DISK VACUUM SUPPQORTED

F1 | FLOW INDICATOR OR ROTAMETER

CONTROL VALVE
ANALOG OUTPUT

FIC| FLOW INDICATING CONTROLLER

PRESSURE/VACUUM REL [EF VALVE

FT | FLOW TRANSMITTER

BLOCK VALVE
DIGITAL INPUT/DUTPUT

HS | HAND SWITCH. (AIR OR ELECTRIC)

PRESSURE/VACUUM REL [EF VALVE
WITH FLAME ARRESTOR

[T | CURRENT TRANSMITTER ( TRANSDUCER)

BLOCK VALVE
DIGITAL OUTPUT DNLY
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FLAME ARRESTOR

NG
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(REVERSE PRESS. TAP FOR BACK PRESS. REGULATOR) Ps*| PRESSURE SWITCH - - - - - - -
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- O @ MAJGR EOUIPMENT AND PROCESS FLOW B01-022-32PERMIT | INCINERATION - KILN B01-071-32PERMIT RESERVED
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FUTURE
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NEW
@ INSTRUMENT ACRONYMS
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®) existin
Fo FAIL OPEN
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(Y) VENDOR SUPPLIED PACKAGE UNIT OR ITEN
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[NSTRUMENT AIR OR PNEUMATIC SIGNAL

CAPILLARY TUBING

DATA HIGHWAY SERIAL LINK

FIBER OPTIC SIGNAL LINES

HYDRAULIC SIGNAL LINES
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NOX REAGENT DISTRIBUTION
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VENTURISCRUBBER,CL2 SCRUBBER
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Dow Chemical Michigan Operations Operating License Reapplication
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Table T-1
Incinerator Process Monitors*
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Description
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Flow Element

Liguid Waste to BUL-2340-Flow Meter

Flow Element

Liguid Waste to BUL-2350-Flow Meter

Flow Element

Vapor Waste to BUL-2350-Flow Meter

Flow Element

Liguid 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

Liguid Waste to BU-2610-Flowmeter

Flow Element

Liguid Waste BU-2620-Flowmeter

Flow Element

Liguid Waste BU-2630-Flowmeter

Flow Element

Liguid 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 Monitors*

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

SOx monitor. Calibration is with certified gases. Output of 4-20 MA is received in

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

'More detail is provided in Table T-2
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PFD page Parameter Location Symbol |Description Manufacturer Model No. Range
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
BO1-15-32PERMIT |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 RFT9739E55U)J 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
BO1-20-32PERMIT |Flow BU-2310 FT Combustion Air Panametrics PRE868-2-20 0-10000 acfm
BO1-20-32PERMIT |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

Page 1 0of 4



Instrumentation And Monitors

Table T-2 (continued)

Dow Chemical Michigan Operations Operating License Reapplication

Revised April 12, 2013

MID 000 724 724

PFD page Parameter Location Symbol |Description Manufacturer Model No. Range
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 THO2-XMTDOW |0-1200 C
B01-22-32PERMIT |Temperature KL-2400 T Kiln Outlet Pyromation Type K THO2-XMTDOW [0-1200 C
B01-22-32PERMIT |Temperature KL-2400 T Kiln Outlet Pyromation Type K THO2-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 RFT9739E55U)J 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 THO2 0-1200
B01-40-32PERMIT |Temperature T-2800 T Quench - Inlet Sensycon THO2 0-1200
B01-40-32PERMIT |Temperature T-2800 T Quench - Inlet Sensycon THO2 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 THO2 0-200C
B01-40-32PERMIT |Temperature T-2800 T Quench - Outlet Sensycon THO2 0-200C
B01-40-32PERMIT |Temperature T-2800 T Quench - Outlet Sensycon THO2 0-200C
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PFD page Parameter Location Symbol |Description Manufacturer Model No. Range
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 THO2 0-200C
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 THO2 0-200C
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 THO2 0-200C
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 S/hr
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PFD page Parameter Location Symbol |Description Manufacturer Model No. Range
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 THO2 0-200C
B01-48-32PERMIT |SO2 SK-3300 Sulfur dioxide ABB Inc Limas 11 0 - 300 ppmv
0-600 ppmyv,
B01-48-32PERMIT |NOx SK-3300 Nitrogen Oxides ABB Inc Limas 11 0-2500 ppmv
0-200 ppmv,
B01-48-32PERMIT |CO SK-3300 Carbon Monoxide ABB Inc Uras 14 0-3000 ppmv
B01-48-32PERMIT |02 SK-3300 Oxygen ABB Inc Magnos 16 0-25%

*Instruments subject to change but will maintain equivalent performance
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. Waste Feed ] ) )
Operating Parameter o Averaging Time Period
Cutoff Limit
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 & If the pressure in the Response initiated
operation of the plenums) kiln is greater than immediately upon

ambient, and any of the | detection

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.
f.  Minimum O, content 3.0% 15 minutes
g. Maximum CO concentration 100 ppmv at 7% O, One hour
h. Maximum total waste feed to the incinerator 30,000 Ib/hr One hour
i. Maximum total pumpable waste feed to kiln 11,409 Ib/hr One hour
j.  Maximum total waste feed to SCC 6941 Ib/hr One hour
k. Maximum Stack Gas Flow rate 51,871 scfm One hour
I.  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
0. Maximum Inlet temperature to condenser 120°C One hour
p. Minimum Water flow to venturi 750 gpm One hour
g. Minimum Differential pressure venturi 50 in. w.c. One hour
r.  Minimum pH Venturi 7.5 One hour
s. Minimum total water flow to HCI scrubber 1000 gpm One hour
t.  Minimum Blowdown from Quench 425 gpm One hour
u. Minimum Blowdown from chlorine scrubber/ 65 gpm One hour

venturi
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Table T-3 (cont.)
Automatic Waste Feed Cutoffs for Incinerator
From MDEQ Air Permit, EUS2INCINERATOR-S1*

Waste Feed
Operating Parameter o Averaging Time Period
Cutoff Limit
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 0.25in. 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 8in 7 or more units 2 minutes
bb Maximum ash feed rate in all feedstreams 10,636 Ib/hr 12 hours
cc. Maximum chlorine and chloride feed rate in 5,500 Ib/hr 12 hours
all
feedstreams
dd. Maximum mercury in all feedstreams 0.70 Ib/hr 12 hours
ee. Maximum SVM feed rate in all feedstreams 48.1 Ib/hr 12 hours
ff. Maximum LVM feed rate in all feedstreams 28.6 Ib/hr 12 hours
gg. Maximum pumpable LVM feed rate 8.23 Ib/hr 12 hours
hh. Minimum water flow in each recycled water 900 gpm One hour
system (i.e., 1%, 2" and 3" stage) of the IWS.
i.  Minimum water flow to the plates of each IWS | 15 gpm in each of 7 or | One hour
unit. (There are 9 IWS units in the IWS more units
system.)
jl- Minimum blowdown from IWS to packed 161 gpm One hour
tower
condenser
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

Note #2:

Note #3:

Note #4:

devices.

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.

The flame detectors system is only used during startup until the combustion chamber has
reached the auto-ignition temperature.

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 (4.1), 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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