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1.0 Introduction

The Dow Chemical Company (Dow) operates a hazardous waste incineration complex {Building 32) at its
Midland, Michigan chemical manufacturing facility. The incineration system consists of a rotary kiln,
secondary combustion chamber (SCC), quench chamber, air pollution control {APC) train, induced draft
fans and a stack. The incineration system includes a continuous menitoring system (CMS} which
includes the continuous parameter monitoring systems (CPMS) and continuous emission monitoring
systems (CEMS) and continuous emission rate monitoring systems (CERMS) that continuously measure
process parameters, stack gas concentrations, and stack gas emission rates. The rotary kiln incineration

system operates under Air Permit 226-15 (and or any subsequent revisions).

The upgraded hazardous waste incineration complex is subject to the requirements of the National
Emissions Standards for Hazardous Air Pollutants for Hazardous Waste Combustors, otherwise known as
the Hazardous Waste Combustor MACT (HWC MACT)}. The HWC MACT standards are codified under
40 CFR 63 Subpart EEE.

Section 1206{c)(2) of the HWC MACT and Special Condition VI.5.B of Air Permit 226-15 {or any
subsequent revisions) requires the affected facility to develop a startup, shutdown, and malfunction plan
{SSMP} as specified in Section 63.6{e)(3) of the MACT General Provisions.

The purpose of the SSMP is to (1) ensure the combustion system, including emission control and
monitoring equipment, is operated and maintained in a manner consistent with safety and good air
pollution control practices for minimizing emissions at least to the levels required by the standards; (2) to
ensure that owners and operators are prepared to correct malfunctions as soon as practicable and (3) to
minimize the reporiing burden associated with excess emissions. The SSMP addresses stariup,
shutdown, and malfunction events on the incineration system and tank farm that could result in a HWC
MACT emission or operating limit exceedance and an exceedance of any other applicable emission

limitation.

To meet the SSMP objectives, this Plan includes a descripticn of:

1. Procedures for operating and maintaining the source during periods of startup, shutdown,
and malfunction

2. The corrective action program for responding to malfunctioning process, air pollution
control, and related monitoring equipment used to comply with the HWC MACT standard
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3. Potential causes of the identified malfunctions, including releases from emergency safety
vents, that may result in significant releases of hazardous air pollutants {HAPs), and
proactive measures that will reduce the frequency and severity of those malfunctions.
Section 1206(c)(2)(v)(A}{2} of Subpart EEE exempis facilities from HWC MACT emission standard and
operating limit violations during startup, shutdown, and malfunction events, even if hazardous waste is in
the combustion chamber while the viclation occurs, providing the SSMP is followed. The Standards give
facilities the option of complying with RCRA requirements or CAA requirements to achieve the equivalent

objective of minimizing emissions exceedances during malfunction events.

This plan has been developed as required under the “CAA option” specified in Section 1206(cH2){ii) of
the HWC MACT. Under the CAA option, the SSMP is submitted to the delegated CAA authority for
review and approval. The 3SSMP must be hoth proactive and reactive to minimize emissions of
hazardous air pollutants (HAPs) from malfunctions when hazardous waste is in the combustion chamber
and include a description of potential causes of malfunctions and actions to minimize the frequency and
severity. Under Section 1206(c){2)(ii))(B)}(1), the CAA authority is required to notify Dow of the intent to
approve or deny the SSMP within 90 calendar days after receipt of the SSMP or within 60 calendar days

after receipt of any supplemental information.

2.0 Plan Organization and Objectives

This plan has been developed to meet the SSMP requirements pursuant to Section 1206(c)(2) of the
HWC MACT, Section 63.6(e)(3) of the General Provisions, and Sections 336.1911(2)(c) of the Michigan
Air Pollution Control Rules. This plan is designed to help ensure that Dow's rotary kiln incineration
system is operated and maintained in a manner consistent with safety and good air pollution control
practices for minimizing emissions to the levels required by the relevant standards. This plan focuses on
the malfunctions associated with components of the rotary kiln incineration system that could cause
hazardous air pollutant (HAP) emissions, toxic air contaminants, and all other air contaminants to exceed

regulated levels. This SSMP is organized as follows:

»  Section 3.0 defines startup, shutdown, and malfunction as they apply to this Plan, and provides
other details required in the Plan. Practices for preparing new procedures and revising existing

procedures are also discussed in this section.

* Section 4.0 describes the standard operating procedures (SOPs) pertaining to startup and
shutdown of the rotary kiln. This section alse addresses proactive measures of the rotary kiln
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intended to prevent system malfunctions, and response measures to he taken in the event of
malfunctions.

3.0 SSMP Implementation

The HWC MACT provisions place significant emphasis on operation and maintenance of MACT sources
during periods of startup, shutdown, and malfunction. The presumption is that startup, shutdown, and
malfunction events have a higher chance of excess emissions or operating limit exceedances compared
to normal operation. Although the rotary kiln incineration system's sophisticated process monitoring and
control system is configured to shut off hazardous waste prior to exceeding any permit limits and upon
malfunction of any instrument, potential operating limit exceedances could occur prior to expiration of the
hazardous waste residence time in the kiln after hazardous waste has been shut off. In addition, potential
emission limit and operating limit exceedances could occur if the emergency safety vent (ESV) opened.
This section defines the periods of startup, shutdown and malfunctions as it applies to the SSMP and

provides other details required in the Plan.

3.1 SSMP Periods
3.1.1 Startup

Startup is defined under Section 63.2 of the MACT General Provisions as ” the setting in operation of an
affected source or portion of an affected source for any purpose”. For the purposes of this plan, startup
will begin when the second 1.D. fan becomes operational during a cold startup. Startup will end when
hazardous waste feed has been initiated. Dow will begin hazardous waste feeds once all hazardous
waste feed permissives have been met. After hazardous waste feed has been initiated the incineration
system will be considered in normal operation. Pericds considered stariup for the rotary kiln incineration
system are depicted in Figure 4-1.

During startup, rolling average calculations of the HWC MACT operating parameters and emission
standards will resume upon initiation of the second I.D. fan. Once the second |.D. fan is operating, the
first one-minute average value will be added to the previous valid 59 or 718 one minute averages, as
appropriate, from the previous shutdown. This is consistent with Sections 63.1209(a)(6){ii} and
£3.1209(b)(5)(ii) of the HWC MACT regulations. For the initial startup Dow will begin recording 1-minute,
hourly rolling average and 12-hour rolling average values within 60 seconds, 60 minutes, and 720
minutes respectively, from the time at which compliance begins, This is consistent with Sections
63.1209(a)(6)(i) and 63.1209(b){5)(i).
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3.1.2 Shutdown

Shutdown is defined under Section 63.2 of the MACT General Provisions as the cessation of operation of
an affected source or portion of an affected source for any purpose. For the purposes of this plan,
shutdown will begin when the residence time has passed and the incineration system drops below the
minimum combustion chamber temperature for either the rotary kiln or SCC. The shutdown period
includes system cooldown when auxiliary fuel feed is being ramped down and the incineration system is
being cooled. The shutdown period will end when either the second I.D. fan is shut off or hazardous
waste feed is reintroduced. Periods considered shutdown for the rotary kiln incineration system are
depicted on Figure 4-1.

Rolling average calculations will continue until the second 1.D. fan ceases operation. Once the
secondl.D. fan is shut off, the rolling averages will be frozen and stored in the data register as provided in
Sections 63.1209(a}{6)(ii) and 631209(b)(5)(ii}. The last valid 59 or 719 one-minute average values will
be stored and added to the first valid one-minute average value during startup when the rolling average
calculations resume.

3.1.3 Malfunction

Section 63.2 of the MACT General Provisions defines a malfunction as any sudden, infrequent, and not
reasonably preventable failure of air pollution control and monitoring equipment, process equipment, or a
process to operate in a normal or usual manner. For the purposes of this plan, failures resulting in part

from inadequate maintenance or poor operation practices will not be considered malfunctions.

3.1.4 Startup, Shutdown, and Malfunction Event

As stated earlier, pursuant to Section 63.6(e) of the General Provisions, the purpose of the SSMP is to
ensure the combustion unit, including emission control equipment is operated and maintained in a
manner consistent with good air pollution control practices for minimizing emissions at least to levels
required by the air permit. For the purposes of this plan an exceedance of a permitted emission standard
or operating limit during startup, shutdown, or malfunction periods while hazardous waste is in the
combustion chamber will be considered a SSMP event that will be documented and reported as
appropriate. Malfunctions or startup and shutdown periods that do not result in a permit exceedance with
hazardous waste in the combustion chamber will not be considered a startup, shutdown, or malfunction
event and will not trigger any SSMP reporting

For the purposes of documenting malfunction events, a malfunction event will begin once a permifted

emission standard or operating limit is exceeded during a malfunction. The malfunction event will end
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once hazardous waste has cleared the combustion chamber or the permitted emission standard or

operating limit is no longer being exceeded.

3.2 Methodology for Identification of Malfunctions

This SSMP was developed to be both proactive and reactive to malfunctions. As part of the exercise to
identify potential and credible malfunctions, Dow used the incinerator process flow diagrams (PFDs) and
process knowledge to identify critical equipment/instruments and scenarios that could cause the system
to maifunction and result in exceedances of HWC MACT operating limits or emission limits and other
permitted emission limits. From these identified malfunctions, Dow identified proactive responses that
would prevent these malfunctions from occurring as well as the reactive procedures that would instruct
operators how to operate and control the system in the event that the malfunctions actually occurred. A
summary of these malfunctions are presented in Table 4-1. Further discussions involving the proactive
measures and corrective actions for the rotary kiln incineration system malfunctions is provided in Section
4.4 of this plan.

3.3 Procedure Development and Plan Maintenance

This section describes the methodology for creating or revising the startup, shutdown, and malfunction
plan and referenced procedures for the incineration system. Dow has developed Standard Operating
Procedures (SOPs) that provide step-by-step instructions for starfup, shutdown, and the malfunction
events identified in this plan. In addition the process control system is programmed {o take automatic
action during specific malfunction events. These procedures and process control programs are

maintained at the facility and will be made available to the agency for review upon request.

Procedures and process control programming for startup, shutdown and malfunction events are
developed and communicated to plant personnel following the Management of Change (MOC) practices.
This practice requires new or modified procedures and programming to be developed by knowledgeable
personnel, reviewed by appropriate subject matter experts and approved for use by authorized approvers.
Upon approval the change is communicated to all effected personnel who receive appropriate training.
Procedures and process control pregramming are periodically reviewed and updated as required to
address needed changes. Dow does not consider these maintenance changes to procedures and

process control programming to be changes to the SSMP.

Pursuant to Section 83.6(e)(3){viii) of the MACT General Provisions, Dow may periodically revise the
SSMP as necessary to address changes in equipment or procedures that are currently addressed in the
plan. Each revision to the SSMP will be reported in the semiannual Periodic Startup, Shutdown, and
Malfunction report required under Section 83.10{(d)(5) of the General Provisions. If a change is made to

the SSMP that may significantly increase emissions of hazardous air pollutants Dow will submit the
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revised plan to MDEQ-AQD for review and approval within 5 days of making the change consistent with
the requirements of 40 CFR 63.1206(c)(2){ii}(C). As stated previously Dow does not consider
maintenance changes to procedures and process control programming that do not significantly increase

emissions to be a change to the SSMP and therefore, will not be submitted or reported.

3.4 Projected Oxygen Correction Factor Associated with
Startup and Shutdown

The stack gas oxygen concentration is used to calculate an oxygen correction factor, which is applied to
correct the stack gas CO concentration to 7% oxygen. The oxygen correction factor is determined by the
following equation:

ocr <[ 2127
21-0,

where: OCF = oxygen correction factor

0= = stack gas oxygen concentration (vol %)

During startup or shutdown, conditions may be such that the stack gas oxygen concentration approaches
21%, resulting in an oxygen correction factor approaching infinity. To prevent this from occurring, Section
1206(c)(2){iii) of the HWC MACT requires facilities to develop a projected oxygen correction factor based
on normal operation to use during periods of startup and shutdown. Dow will use a projected oxygen
correction factor of 1.4, whenever the oxygen stack concentration is greater than 11 % during startup and
shutdown. This oxygen concentration is based on an oxygen concentration of 11% which is the typical

oxygen stack gas concentration expected during normal conditions.

3.5 Automatic Waste Feed Cutoff System Requirements
During Malfunctions

As stated in Section 63.1206(c)(2)(v) of the HWC MACT, the AWFCO requirements will continue to apply
during malfunctions. If an emission limit or operation limit is exceeded during a malfunction, the
automatic waste feed cutoff system must immediately cut off hazardous waste feeds, except as allowed
for waste feed ramp down. If the malfunction itself prevents immediate and automatic cutoff of hazardous

waste feed, Dow will cease feeding hazardous wastes as quickly as possible.
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4.0 Startup, Shutdown, and Malfunction Plan Procedures

The procedures for operating the Building 32 rotary Kiln incineration system during startup, shutdown and
malfunction are delineated in detailed standard operating procedures maintained in the incinerator

complex for access hy personnel responsible for the operation of the rotary kiln system,

4.1 Startup Plan

As specified in Section 3.1.1 and Figure 4.1 of this plan, startup will begin when the second [.D. fan
becomes operational during a cold startup and will continue until hazardous waste feed has been
initiated. Most startup activities are executed by the process control system and do not require operator

interface. This ensures the safety and consistency of the operation.

Detailed procedures for startup of the 32 Incinerator are contained in the Dow SOPs that are maintained
at the facility. These procedures prescribe the pre-startup checks and walk-through, including checks of
instrumentation, equipment, and supply lines essential for the safe and compliant operation of the 32
Incinerator. Hazardous waste cannot be introduced to the system until the system'’s defined operational

process parameters are met,

4.2 Shutdown Plan

As specified in Section 3.1.2 and Figure 4.1 of this plan, shuidown will begin when the residence time has
passed and the incineration system drops below the minimum combustion chamber temperature for
either the rotary kiln or SCC. The shutdown period includes system cooldown when auxiliary fuel feed is
being ramped down and the incineration system is being cooled. The shutdown period will end when

either the second L.D. fan is shut off or hazardous waste feed is reintroduced.

Detailed instructions associated with shutdown of the 32 Incinerator are contained in the Dow SOPs that
are maintained at the facility. These procedures cover the steps to shutdown the incinerator in both
emergency and normal shutdown situations. The safe and compliant operation of the 32 Incinerator
depends on ithe operation of programmed operational permissives and interlocks. Most shutdown
activities are initiated and executed by the process control system and do not require much operator

interface. This ensures the safety and consistency of the operation.

A mechanism for emergency shutdown is in place that can be activated from the control room that will
completely shutdown the entire incinerator system including operation related to burning auxiliary fuels,
non-hazardous waste, and hazardous waste. The purpose of this emergency control mechanism is for

worker protection and equipment protection.
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4.3 Startup and Shutdown of Liquid Wastes

Dow experiences erratic readings from liguid flowmeters when starting or stopping liquid waste feeds to
an incinerator nozzle. A waste pipeline to a nozzle fills or empties in approximately 10 minutes. During
most of this fill or empty cycle the flow meter will read near zero while nitrogen gas flows through the
meter. When the liquid/gas interface reaches the meter two-phase flow will briefly occur inside the meter
until the meter completely fills or empties of liquid. While two-phase flow occurs inside the meter the flow
signal is very noisy with many rapid flow signal spikes up to full scale and back down. For a truck load of
waste, pipeline filling and emptying represents approximately 1.5% of the total time a truck is unloaded.

The erratic flow readings will occur for only part of the time the pipeline fills or empties.

The following practices are followed during startup and shutdown of liguid waste feeds to ensure

compliance with requirements-

A. During pipeline filiing the flow control is maintained at a lower than normal valve position until
stable flow is measured by the flow meter. Only after stable flow is measured will the control

valve be allowed to open further to control flow at the desired flow rate.

B. The flow meter reading will be used in all feedrate rolling average calculations including during
filling and emptying of the pipeline. The erratic full-scale readings will be used in these

calculations. This will ensure that data is available to verify compliance with all feedrate limits.

C. Waste feed to the lance will be shut off if the 1-minute average flow reading meets or exceeds
the span value. This will differentiate the erroneous full-scale readings caused by two-phase

flow inside the meter during startup and shutdown from an actual meter problem.

4.4 Malfunction Response Plan

Section 3.2 described the methodology that Dow utilized to identify possible malfunctions on the 32
Incinerator that, if they occurred, could possibly lead to an exceedance of a HWC MACT limit or other
permit limit. Table 4-1 provides the corrective and reactive procedures for each malfunction. For each
malfunction, the following is provided:

* A description of how the malfunction could credibly occur and lead to an exceedance.

» Design and operational proactive measures that have been taken to prevent occurrence of the

malfunction, and

» Corrective measures that should be taken in response to the malfunction
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