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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, the Order requires Goodyear to submit a work plan to the DEC by January 31, 2025
evaluating interim control(s) and interim production limits to reduce emissions of O-T. The Order
requires the work plan to include a proposed implementation schedule with the intent to have
control measures implemented within two months of the DEC’s approval of the submitted work
plan. This document evaluates the implementation of interim controls and interim production
limits on the Facility’s Tri-Mer Scrubber and Elimination Tank No. 2 and serves to fulfill the
requirements of Milestone No. 1 of the Order’s Appendix A Compliance Schedule (hereafter the
“Work Plan”).

2. FACILITY & PROJECT DESCRIPTION

The Facility produces antioxidants that are used in tires and other products to prevent
deterioration of the 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. 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.

2.1 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
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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.

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.

3. INTERIM AIR EMISSIONS CONTROL STRATEGY

In connection with the requirements of Milestone No. 1 of the Order’s Compliance Schedule,
Goodyear retained ERM Consulting & Engineering, Inc. ("ERM”). ERM worked with Goodyear to
develop a two-pronged approach to accelerate reduced offsite emissions from O-T prior to renewal
of the Facility’s air permit as required by the Order. Under that approach, Goodyear will
temporarily limit the annual production of its antioxidant products by approximately 40% from the
permitted capacity while simultaneously installing an air pollution control system on the outlet
stack from the Elimination Tank No. 2. Goodyear evaluated the potential of temporary control for
the Tri-Mer scrubber outlet but concluded that it is not feasible for reasons explained below. The
following subsections provide details of this two-pronged air emissions reduction strategy.

3.1 TEMPORARY PRODUCTION LIMITATIONS

The Goodyear Facility operates under an Air State Facility (ASF) Permit (Permit ID No. 9-2911-
00036/00151, the “Permit”) issued by the NYSDEC and most recently modified on April 21, 2011
with no expiration date. In the Facility description and as conditions of the Permit (Condition 2-2;
Condition 16, Item 16.2; Condition 17, Item 17.2; Condition 2-6, Item 2-6.2; and Condition 24,
Item 24.2) Goodyear is limited to 3,450 batches per year of its product to limit facility emissions
below Major Source permitting thresholds. This annual allowable throughput was used by
NYSDEC for the assessment of concentrations of subject air contaminants in ambient air for
comparison against NYSDEC'’s respective Annual Guideline Concentrations.

%
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Goodyear commits to temporarily implement a voluntary limit of annual antioxidant production to
2,070 batches per year, which will effectively reduce annual allowable air emissions by
approximately 40%. This temporary production limit will become effective immediately upon
NYSDEC approval of this Work Plan and will remain in effect until the long-term, permanent air
emissions control technology required by the Order is installed, commissioned, and operating.

3.2 ELIMINATION TANK NO. 2

The Elimination Tank No. 2 is currently controlled by a dual loop chilled water vent condenser prior
to discharge to the atmosphere. Goodyear considered the above-referenced technologies of
carbon adsorption and thermal oxidation for temporary control of Elimination Tank No. 2. It found
that carbon adsorption is a more readily implementable option considering the short-term
deployment and emissions reduction objective.

Goodyear commits to install a temporary carbon adsorption system to provide an additional level
of control to reduce O-T emissions. The flow rate associated with Elimination Tank No. 2 is minimal
enough (approximately up to 100 cfm) to allow for implementation of a readily available carbon
adsorption system as a temporary solution. Other potential control solutions, such as a thermal
oxidizer or a glycol-based condenser system, require significant additional engineering design and
equipment procurement lead times that would result in a timeline for installation much longer
than the timeline for a carbon-based solution.

Emissions from Elimination Tank No. 2 will be piped to a location where the granular activated
carbon vessels can be safely located for operation. Two carbon vessels will be connected in series
to enable monitoring for air contaminant break-through of the first vessel. This routine monitoring
action will allow for change-out and replacement of the first carbon vessel before the second
vessel adsorption capacity is exhausted. Using a two-vessel system will maximize control with this
temporary solution, with the intent to maintain air emissions concentration at the system’s stack
discharge at non-detect levels. Using a carbon-based system with two vessels in series will
provide a predicted removal efficiency of 90% for O-T air emissions from the Elimination Tank No.
2. This temporary air emissions control system design will include sample ports to enable periodic
monitoring of the system’s performance and isolation valves to enable vessel change-outs and
replacement when necessary.

When considering the combined benefit of both the annual allowable production limitation
discussed above and carbon adsorption control on Elimination Tank No. 2, there will be an overall
reduction in modeled, predicted annual offsite O-T concentrations by a factor of three. The
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installation of the carbon adsorption system to the Elimination Tank No. 2 will have the added
benefit of reducing emissions of other compounds present in the Elimination Tank No. 2 exhaust
gas stream.

3.3 TRI-MER WET SCRUBBER

Implementation of a temporary control system for the Tri-Mer scrubber is not feasible as an
interim measure related to O-T emissions due to the inherent moisture in the exhaust gas stream
from the water-based wet scrubber and a larger volume of exhaust gases air flow requiring
treatment.

FEASIBILITY OF A CARBON-BASED SOLUTION

Use of a carbon system to control O-T emissions from the Tri-Mer scrubber presents unique
challenges. Moisture in the vent stream will reduce the overall adsorptive capacity of carbon, as
the moisture will occupy the carbon media’s reactive sites that would otherwise be available to
control O-T emissions. Carbon has a high affinity to water and therefore any moisture that
occupies the reactive sites of the carbon will reduce the adsorptive capacity for O-T emissions. To
mitigate this issue, additional extensive engineering design would be needed to remove moisture
before it reaches the carbon vessels. This engineering design, in the form of pre-treatment, could
entail cooling to condense available exhaust gas moisture, followed by reheating so that the air
emission stream is at a temperature and humidity level that is amenable for carbon adsorption.

These added system pre-treatment elements would require extensive long-term engineering and
design considerations to provide a robust operational system with multiple vessels and provisions
for sampling between vessels with the intent of maintaining the O-T in the exhaust gas discharge
at non-detect levels. ERM contacted multiple carbon vendors who indicated that delivery of carbon
vessels of the size and flow capacity needed for the Tri-Mer source is expected to be
commensurate with a permanent solution. Similarly, a process exhaust fan, variable speed drive,
and the instrumentation and controls needed will require design and specification, with supplier
estimated delivery times that are similar or longer for the adequately sized carbon vessels for the
Tri-Mer source application. The air volume that will require pre-treatment and sizing of a carbon-
based solution for the Tri-Mer source is a differentiator in the availability of equipment compared
to the availability of the equipment needed for Elimination Tank No. 2.

For these reasons, including but not limited to equipment delivery times, it is not feasible to safely
design, procure, install, and commission the required equipment (including pre-treatment
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components and instrumentation controls) to implement a carbon-based solution on an interim
basis. Goodyear anticipates that O-T emissions from the Tri-Mer Scrubber exhaust will be
addressed with the permanent control solution.

FEASIBILITY OF THERMAL-BASED SOLUTION

Likewise, the control of Tri-Mer emissions with a Regenerative Thermal Oxidizer (RTO) or a glycol-
based condenser system also has extended design, engineering, procurement, fabrication, and
delivery timelines that are measured in months.

Typical timelines from shop drawings through procurement and equipment fabrication for an RTO
system are estimated to be approximately 6 to 9 months, with additional months required for
delivery, installation, commissioning and testing before the unit would become fully operational.
The lead times for a RTO often are driven by the availability of certain equipment components that
continue to lag from current supply chain challenges and disruptions. These lagging components
include fans, motors and drives, burners, and even Programmable Logic Controller (PLC)
hardware. In addition, there are considerations regarding the availability and supply of existing
onsite utilities to serve a new control device that could further delay implementation. For these
reasons, ERM estimates a minimum for the design, engineering, procurement, fabrication and
installation timeline to be greater than 12 months for a thermal oxidizer-based solution. As such,
this schedule for a thermal-based solution is more commensurate with the permanent solution
timeline and not a feasible interim measure under the timeline that is required by the Order.

FEASIBILITY OF A GLYCOL-BASED CONDENSER SYSTEM

Condenser systems are generally employed for lower air volume sources that contain high air
contaminants concentrations in the exhaust gases. The Tri-Mer air flow rate is at the high end of
the range typically found for a condenser solution, and the pollutant concentrations in the exhaust
gas stream are very low. As such, a condenser system is not expected to provide measurable
emission reductions for this source. Even if a condenser system was considered technically
capable of control, similar to the RTO option, the lead times are driven by the availability of
certain equipment components that continue to lag from supply chain challenges and disruptions.
These lagging components include heat exchangers, fans, motors and drives, and PLC hardware.
Given the challenges summarized above make the use of a condenser the least favorable option.
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4. IMPLEMENTATION SCHEDULE

4.1 PRODUCTION LIMITATIONS

Upon approval of this Work Plan by the NYSDEC, Goodyear will implement procedures to limit the
batches of its antioxidant product to 2,070 batches per year, with recordkeeping performed on a
12-month rolling total basis.

4.2 INTERIM AIR EMISSIONS CONTROL

Goodyear is working with equipment suppliers and vendors to procure the equipment needed to
implement a temporary carbon-based solution as expeditiously as possible for Elimination Tank
No. 2. There are design elements that are currently being processed to define the carbon vessel
characteristics, as well as the fan and motor required to implement the solution, new piping to
convey the vent stream to the temporary control system, and other instrumentation and control
items. Goodyear intends to implement the temporary solution of the Elimination Tank No. 2 to
meet the timeline outlined in the Order, given no unforeseen supply chain issues arise.

As noted in Section 3, any temporary solution for the Tri-Mer scrubber source requires additional
engineering and procurement timelines that extend the potential implementation of a solution to
greater than 12 months. Goodyear will continue to work with vendors to evaluate additional
temporary control options, while also pressing forward with the evaluation and design of a
permanent system solution as required by the Order.

5. CONCLUSION

Once implemented, this two-pronged interim air emissions control strategy that combines
production limitations with air emissions control technology will achieve an overall reduction in
predicted annual offsite O-T concentrations by a factor of three while long-term permanent
measures are designed, engineered, procured, installed, commissioned and made operational.
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Argentina
Australia
Belgium
Brazil
Canada
China
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Denmark
France
Germany
Hong Kong
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Indonesia
Ireland
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Japan
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Mozambique
Netherlands
New Zealand
Panama
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Romania
Singapore
South Africa
South Korea
Spain
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Taiwan
Thailand
UAE

UK
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