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ASF Air State Facility Permit
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cfm cubic feet per minute

Chemstress Chemstress Engineers & Design Builders

DAR-1 Guidelines for the Evaluation and Control of Ambient Air Contaminants Under

6NYCRR Part 212, DEC Program Policy, February 12, 2021
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AIR POLLUTION CONTROL ENGINEERING STUDY INTRODUCTION

1. INTRODUCTION

The Goodyear Tire & Rubber Company (“"Goodyear”) entered into an Order on Consent (Order No.
R9-20241125-128, hereafter referred to as the “"Order”) with the New York State Department of
Environmental Conservation ("NYSDEC” or "DEC"), dated January 14, 2025, regarding Goodyear's
manufacturing facility, located at 5500 Goodyear Drive, Niagara Falls, New York (the “Facility”). In
addition to settling two alleged violations unrelated to ortho-toluidine (“O-T"”) emissions at the
Facility, Milestone 2 of the Order requires Goodyear to submit an Air Pollution Control Engineering
Study (“the Study”) to the DEC within 60 days of the effective date of the Order. Milestone 2
requires the Study to include the details and schedule needed for the design, procurement,
installation, commissioning, and performance emissions testing of the upgraded emission sources
and permanent control technology. This document serves to fulfill the requirements of Milestone
No. 2 of the Order’s Appendix A Compliance Schedule (hereafter the “Study”).

2. FACILITY & PROJECT DESCRIPTION

The Facility produces antioxidants that are used in tires and other products to prevent
deterioration of its customers’ end product(s).

The Elimination Tank system provides overflow protection and condensing of the gases prior to
venting the air emissions to the atmosphere. The system includes two parallel systems that
capture liquid and vapor overflow from the antioxidant production process. Elimination Tank No. 2
serves various raw material, recycle, and reactor system vents. Elimination Tank No. 2 is currently
controlled by a dual loop chilled water vent condenser prior to discharge of emissions to the
atmosphere. The emission point associated with Elimination Tank No. 2 is identified as EP 000D2.

The Tri-Mer Scrubber is a Whirl/Wet® continuous dust collection system that serves as an air
emissions control device using water to scrub the air streams that vent to it from the drum flaker,
remelt tank, and centrifuge processes for the antioxidant product. The emission point associated
with the Tri-Mer Scrubber is identified as EP 000N3.

3. PRELIMINARY AIR POLLUTION CONTROL SYSTEM
EVALUATION

In July 2023, Goodyear engaged CHEMSTRESS Engineers & Design Builders (*Chemstress”) to
conduct a preliminary feasibility study of available air emissions control technologies that could be
put in place to reduce air contaminant emissions from the Elimination Tank No. 2 and the Tri-Mer
Scrubber. That preliminary feasibility study identified three technologies for further consideration
and engineering evaluation. Those three technologies included:

e Carbon Adsorption;
e Thermal Oxidation; and

e Refrigerated Glycol Solution-Cooled Condensing.
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AIR POLLUTION CONTROL ENGINEERING STUDY SELECTED AIR POLLUTION CONTROL TECHNOLOGY SELECTION

Goodyear summarized the results of the Chemstress report in its September 29%, 2023 Quarterly
Progress Report to the NYSDEC. The feasibility report concluded that both carbon adsorption and
thermal oxidation were deemed feasible technologies. The Refrigerated Glycol-cooled Condenser
technology was deprioritized based on lower expected effectiveness and its more novel
application.

4. SELECTED AIR POLLUTION CONTROL TECHNOLOGY
SELECTION

In consultation with Chemstress, Goodyear has selected a thermal oxidation solution for
controlling the air emissions from Elimination Tank No. 2 and the Tri-Mer Scrubber. The selection
of regenerative thermal oxidation (i.e., RTO) is based on the following factors:

e The overall destruction/removal efficiency (DRE), which is estimated at 97% for volatile
organic compounds (VOCs) including O-T, o-xylene, aniline, and other air contaminants
present in the combined exhaust gas streams. Carbon beds would have an estimated 90%
DRE, while a refrigerated cooling condenser would have around a 50% DRE. The
refrigerated condenser technology was seen as “not viable” due to the low removal
efficiency;

e The ability of the thermal oxidizer to operate effectively given the potential for variability of
the characteristics of the inlet gas streams that is common with batch production
operations;

e The ability of the thermal system to operate independent of routine operator involvement;

e Higher operating costs for carbon bed adsorbers. Portable carbon bed containers were the
application considered, and regeneration of the carbon would be done off-site by the
carbon supplier. This results in transportation and carbon processing costs.

4.1 AIR POLLUTION CONTROL SYSTEM DESIGN

In addition to installation of the RTO and any required pretreatment system for the incoming gas
streams to the RTO, Goodyear has decided to replace the Tri-Mer Scrubber. The Tri-Mer Scrubber
was originally installed at the Facility circa 1992 and replacing the Tri-Mer Scrubber
simultaneously with the installation of the RTO system will further enhance the overall removal
efficiency of the upgraded Tri-Mer Scrubber and the RTO system. Details related to the
replacement of the existing Tri-Mer Scrubber will be included in Goodyear’s application to modify
the Facility’s ASF Permit.

The main function of the Tri-Mer Whirl/Wet® Scrubber is to remove solid particulate from the gas
stream. Removing particulates prior to feeding the RTO is expected to result in better performance
and longer run times between required maintenance activities.
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AIR POLLUTION CONTROL ENGINEERING STUDY

5. PROJECT SCHEDULE

PROJECT SCHEDULE

The following table presents the schedule needed for the design, engineering, procurement,
installation, and commissioning, of the upgraded emission sources and permanent control

technology.

Table 1. Preliminary Schedule for the Upgraded Air Pollution Control System

1 Front-end Engineering Loading 12/23/2024 6/30/2025
2 Detailed Engineering and Design 7/1/2025 1/31/2026
3 Long-lead Equipment Specification and Purchasing 9/15/2025 1/10/2026
4 Construction Bid Packages 12/1/2025 1/31/2026
5 Delivery of long-lead Equipment 5/5/2026 8/1/2026

6 APC Equipment Construction 2/15/2026 9/23/2026
7 APC Equipment Commissioning and Start-up 9/30/2026 10/31/2026

Note that this schedule is consistent with standard industry practices for process and air pollution
control equipment design, engineering, specification, procurement and construction that will meet
the Order’s milestone schedule requirements; however, Goodyear will work to identify
opportunities to expedite the individual steps of this schedule. This schedule also assumes that
the NYSDEC has approved and issued the modification to the Facility’s Air State Facility Permit in
advance of the date identified for start of construction in Table 1 (Item No. 6) or provides other

authorization for start of construction.

6. PERFORMANCE TESTING

Once the upgraded air pollution control system is installed, commissioned and fully operational, a
destruction/removal efficiency (DRE) test will be performed to demonstrate the system'’s

performance. The performance testing will be conducted within 180 days of completion of the

system commissioning in accordance with a NYSDEC-approved stack testing protocol.
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ENGINEERING SPECIFICATION

GENERAL
TAG NO. To be determined PROJ. Stack Emission Control
SERVICE Exhaust Air and #2 Elimination Tank Vent PROJ. NO. 10136
Emission Control Systems CLIENT  Goodyear: Niagara Falls, NY

TYPE OF EQUIPMENT: Regenerative Thermal Oxidizer (RTO) and Particulate Removal Scrubber

1.0 SCOPE/ DESCRIPTION
The vendor shall provide a system to thermally destroy chemical compounds contained in two off-gas streams from
a rubber additive production plant. Stream 1 consists of building air drawn from process hoods which carries
particulate and process vapors, and air displaced from a product chemical tank. Stream 1 has the higher volumetric
flow rate of the two. Stream 2 has a lower volumetric flow rate and consists of direct vents from miscellaneous
tanks and heat exchangers associated with the rubber additive production. Stream 1 contains particulates.
Stream 2 does not.

The vendor shall provide a venturi scrubber system for particulate removal to pretreat Stream 1. Currently a wet
scrubber is used for Stream 1 particulate removal. Goodyear has decided to replace the wet scrubber.

The emission control system should include a fan to provide draft for collection of the Stream 1 air draws and
Stream 2 vents.

2.0 PROCESS CONDITIONS
Emission chemicals information:

Component Chemical formula MW
o-Toluidine CH;CgH4NH, 107
o-Xylene CgHio 106
Aniline CgHsNH, 93.1
Diphenylamine |C4,H4N 169
Phenol CgHgO 941
Xylidine CgH4N 121.18

Stream 1 (From existing 26" duct)
Chemical Emissions:

Component Ib/hr
o-Toluidine 0.06
o-Xylene 0.038
Aniline 0.016
Diphenylamine 0.067
Phenol 0.008
Total 0.189
Gas stream, max. flow:

Component scfm
Oxygen 1,840
Nitrogen 6,922
Water 449
Total 9,211

Emission rates are derived from the Emission Test Report for the Tri-Mer Scrubber and Elimination Tank 2, Rev. 1, The Goodyear Tire and
Rubber Company, Niagara Falls, New York 7 July 2023

ISSUE BY DATE CHECKED
CHEMSTRESS B - Issue for quote TDS 2/13/2025 RMY
CONSULTANT C- ReYised Component amou.nts RMY 2/20/2025
COMPANY D - Revised stream concentrations RMY 3/27/2025
PAGE 1 OF 5 SPEC. NO. 10136M01




ENGINEERING SPECIFICATION

GENERAL
TAG NO. To be determined PROJ. Stack Emission Control
SERVICE Exhaust Air and #2 Elimination Tank Vent PROJ. NO. 10136
Emission Control Systems CLIENT  Goodyear, Niagara Falls, NY

TYPE OF EQUIPMENT: Regenerative Thermal Oxidizer (RTO) and Particulate Removal Scrubber

2.0 PROCESS CONDITIONS (CONTINUED)
Stream 1 (continued):

Particulate (see note 2) 0.060 to 0.60 Ib/hr
Temperature 90 deg. F
Pressure -6 in. w.c. atinlet to particulate removal unit operation

Flow rate will vary between 5,000 scfm and the listed max. flow rate.

Stream 2: (From existing 10" duct) (see Note 1)
Chemical Emissions:

Component Ib/hr
o-Toluidine 0.023
0-Xylene 1.02
Aniline 0.056
Diphenylamine (NA)
Phenol 0.004
xylidine 0.001
Total 1.10

Gas flow stream:
Component scfm

Oxygen 17
Nitrogen 63
Water 1
Total 80

Emission rates are derived from the Emission Test Report for the Tri-Mer Scrubber and Elimination Tank 2, Rev. 1, The
Goodyear Tire and Rubber Company, Niagara Falls, New York 7 July 2023

Particulate - Ib/hr
Temperature 40 deg. F
Pressure atmos. at current vent discharge point

Flow rate will vary from no flow to the max. flow rate listed above.

Operating hours per week: Continuous, 8,300 hrs./yr

3.0 PERFORMANCE REQUIREMENT
The Stream 1 pretreatment unit shall provide for 90% removal of 1 micron and larger particles.
The RTO emission control system shall provide for 90% destruction of the total o-Toluidine and
Diphenylamaine in the feed streams.

ISSUE BY DATE CHECKED
CHEMSTRESS B - Issue for quote TDS 2/13/2025 RMY
C - Revised Component amounts RMY 2/20/2025
W= ConsuLTanT d £ -
‘ COMPANY D - Revised stream concentrations RMY 3/27/2025
PAGE 2 OF 5 SPEC. NO. 10136M01




ENGINEERING SPECIFICATION

GENERAL
TAG NO. To be determined PROJ. Stack Emission Control
SERVICE Exhaust Air and #2 Elimination Tank Vent PROJ. NO. 10136
Emission Control Systems CLIENT  Goodyear, Niagara Falls, NY

TYPE OF EQUIPMENT: Regenerative Thermal Oxidizer (RTO) and Particulate Removal Scrubber

4.0 VENDOR SCOPE OF SUPPLY

RTO:

a. Heating / cooling chambers filled with ceramic media.

b. Thermal oxidizer combustion chamber.

c. Interconnecting ducts with feed / flue gas routing valves with actuators.

d. Discharge stacks for the thermal oxidizer. Stack height shall be 60 ft. minimum. Platform, access ladder,
and ports for testing to be included with the stack.

e. Thermal oxidizer natural gas burner with skid mounted fuel train, burner management system, and combustion
air fan.

f. Process fan required for operation of the thermal oxidizer and to provide the draft for the venturi scrubber
and vent collection system.

g. Bypass duct with automated valve from the thermal oxidizer inlet duct to the discharge stack.

h. All instruments/controls, piping, and valves required for proper performance of the thermal oxidizer.

Instrumentation at a minimum shall include two combustion chamber temperature sensors / transmitters and

two LEL meters for Stream No. 2 feed line.

Optional instruments to be quoted as price adder:

= Combustion chamber oxygen analyzer with transmitter.

i. PLC based control system with HMI display. PLC type and communication capability with the plant

control system will be determined later.

j- Combined feed line detonation arrestor.

k. Vendor to advise safety controls required for a power outage event.

Stream 2 particulate removal unit operation:

The existing wet scrubber is a "submerged" vapor flow path type. A cyclone is used to remove
liquid droplet carryover. A venturi type scrubber shall be used for the replacement.
Venturi scrubber system requirements:

a. Venturi scrubber with adjustable throat area.

b. Cyclonic liquid / vapor separator tank.

c¢. Two scrubber liquid recirculation pumps, one in service, one standby.

d. Interconnecting liquid service piping.

e. Duct between separator outlet and RTO inlet

f. All and instruments/controls required for proper performance.

g. Controls to be integrated with the RTO PLC.

Venturi system materials of construction:

Base case for pricing:

a. Carbon steel for venturi and cyclonic separator vessels.
b. Carbon steel for piping.

c. Ductile iron for pumps.

Alternate case for pricing adder:

a. 304 SS for venturi and cyclonic separator vessels.

b. 304 SS for piping.

€. 304SS /316 SS for pumps.

ISSUE BY DATE CHECKED
B - Issue for quote TDS 2/13/2025 RMY
CHEMSTRESS C - Revised Com onqent amounts RMY 2/20/2025
N B CONSULTANT P
COMPANY
PAGE 3 OF 5 SPEC. NO. 10136M01




ENGINEERING SPECIFICATION

GENERAL
TAG NO. To be determined PROJ. Stack Emission Control
SERVICE Exhaust Air and #2 Elimination Tank Vent PROJ. NO. 10136
Emission Control Systems CLIENT  Goodyear, Niagara Falls, NY

TYPE OF EQUIPMENT: Regenerative Thermal Oxidizer (RTO) and Particulate Removal Scrubber

5.0 SITE CONDITIONS
Site location: Niagara Falls, NY
Equipment location Outdoors for RTO, indoors for the venturi scrubber

6.0 MECHANICAL DESIGN
a. Skid piping shall conform to ASME B31.3
b. All carbon steel surfaces shall be painted per vendor's standard coatings.
c. Provide SS nameplates, lifting lugs and grounding lugs on all equipment components.
d. Vendor supplied fans shall have all necessary filters, relief devices, gages, vibration isolators etc.
e. OSHA approved coupling guards, belt covers etc. shall be supplied for all rotating equipment.
f. The packaged unit shall be shop assembled as much as possible. Items that will be disassembled for
shipment and require field assembly shall be noted in the proposal.

7.0 ELECTRICAL
a. Power supply: 460 Volt / 3 Phase / 60 Hz
b. NFPA / NEC area classification: Non-Hazardous
c. Vendor shall provide motor starters, lockable safety disconnects, and transformers as required.
c. All motors shall be TEFC, 1.15 SF, NEMA premium grade.
d. All components shall be UL listed, with required safety interlocks etc. included per NFPA (NEC), NEMA
and OSHA.
e. Sensors and devices shall be pre-wired to vendor supplied terminal blocks inside the control panel.
Connections to other systems shall be made via these terminal blocks.
f. Controls power shall be 24 VAC.

8.0 UTILITIES
a. Natural Gas: Later psig
b. Instrument Air: 100 psig

ISSUE BY DATE CHECKED
CHEMSTRESS B - Issue for quote TDS 2/13/2025
C - Revised C t . RMY 2/20/2025
. CONSULTANT evised Component amounts
COMPANY
PAGE 4 OF 5 SPEC. NO. 10136M01




ENGINEERING SPECIFICATION

GENERAL
TAG NO. To be determined PROJ. Stack Emission Control
SERVICE Exhaust Air and #2 Elimination Tank Vent PROJ. NO. 10136
Emission Control Systems CLIENT  Goodyear, Niagara Falls, NY

TYPE OF EQUIPMENT: Regenerative Thermal Oxidizer (RTO) and Particulate Removal Scrubber

9.0 REQUIRED PROPOSAL INFORMATION
a. System description.
. Combustion chamber volume, operating temperature, and residence time.
. Fuel gas consumption rate.
. Exhaust gas stream(s) flow rate.
. Fan sizes including motor sizes.
System approximate overall dimensions.
g. System pressure drop.
h. Natural gas burner max. firing rate and % excess air.
i. Temperature of flue gas discharge to atmosphere.
j- NOx emissions
k. RTO discharge flue gas stream composition, flow rate, and temperature.
I. RTO exhaust stack diameter.

o

- D QO

10.0 NOTES
1. There will be an operating case where Stream 2 will be the only feed to the RTO.

2. Particulates in feed to the RTO are assumed to be diphenylamine and are "sticky".
3. Stream 2 will feed into the Stream 1 discharge from the venturi scrubber.

ISSUE BY DATE CHECKED
CHEMSTRESS B - Issue for quote TDS 2/13/2025 RMY
CONSULTANT C - Revised Component amounts RMY 2/20/2025
COMPANY
PAGE 5 OF 5 SPEC. NO. 10136M01
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