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INTRODUCTION

The example compliance assurance monitoring (CAM) approach submittals presented in
this Appendix are based upon “case studies” of the current monitoring approaches in use at actual
facilities and historical data obtained from the monitoring system. The development process for
these examples included: (1) identifying facilities which currently monitor control device
parameters, had long-term monitoring data available for review, had conducted a performance/
compliance test, and were willing to participate, (2) obtaining information on the monitoring
approach and monitoring data from the facility, (3) reviewing and analyzing the monitoring
approach and data, (4) discussing the information with plant personnel and, in some cases,
conducting a site visit, and (5) preparing an example monitoring approach submittal from the
information.

The basic approach used was to evaluate the monitoring conducted by the facility against
CAM general (design) and performance criteria. A monitoring approach submittal based upon
the facility’s current monitoring, modified as necessary to comply with CAM requirements, was
then drafted. If sufficient information was available to evaluate alternative approaches (e.g.,
different indicators, indicator ranges, or data averaging periods), alternative approaches also were
investigated. Note that the resulting examples are not necessarily the only acceptable monitoring
approaches for the facility or similar facilities; they are simply examples of approaches used by
particular facilities. The owner or operator of a similar facility may propose a different approach
that satisfies part 64 requirements. Also, the permitting authority may require additional
monitoring.

One purpose of this appendix is to provide nonprescriptive examples of monitoring
approaches that meet the CAM submittal requirements for the specific cases studied. Each
example monitoring submittal contains background information (including identification of the
pollutant specific emissions unit), a description of the monitoring approach, and the rationale for
selecting the indicators and indicator ranges. Several of the examples also contain quality
improvement plan (QIP) thresholds for particular indicators. The QIP is an optional tool for
States and is not required to be included in the facility’s permit or CAM submittal. These
examples represent the level of detail recommended by EPA, but States may develop their own
guidance as to the level of detail (more or less) required in CAM monitoring approach
submittals. Eleven examples have currently been drafted for the following control device types:
thermal incinerator, wet scrubber, carbon adsorber, condenser, wet electrostatic precipitator, and
fabric filter. Information has been collected for other control devices and monitoring approaches
and example monitoring approach submittals for these cases are being prepared.

A separate background (Case Study) report which provides additional information is
expected to be prepared for each example. Currently, one case study report has been prepared
and is undergoing internal EPA review.

CAM TECHNICAL GUIDANCE DOCUMENT
TABLE OF CONTENTS FOR APPENDIX A
8/98 A-v



“This page intentionally left blank.”

CAM TECHNICAL GUIDANCE DOCUMENT
TABLE OF CONTENTS FOR APPENDIX A
A-vi 8/98



A.la. THERMAL INCINERATOR FOR VOC CONTROL-FACILITY A

8/98

CAM TECHNICAL GUIDANCE DOCUMENT
A.la THERMAL INCINERATOR FOR VOC CONTROL



“This page intentionally left blank.”

A-2

CAM TECHNICAL GUIDANCE DOCUMENT
A.la THERMAL INCINERATOR FOR VOC CONTROL

8/98



EXAMPLE COMPLIANCE ASSURANCE MONITORING

Thermal Incinerator for VOC Control: Facility A - Example 1

I. Background

A. Emissions Unit

Description: Coater 1, Coater 2, and Coater 3
Identification: Stack No. XXX/ Ct. YYYYY
Stack designation: Incinerator
APC Plant ID No. XXXXX
Facility: Facility A

Anytown, USA

B. Applicable Regulation, Emission Limit, and Monitoring Requirements

Regulation No.: Permit
Regulated pollutant (PSEU): VOC
Emission limit: 95 percent reduction
Monitoring requirements in permit: Continuously monitor chamber temperature
[NOTE 1]
C. Control Technology: Thermal oxidizer

II. Monitoring Approach

The key elements of the monitoring approach, including the indicators to be monitored, indicator
ranges, and performance criteria are presented in Table A.la-1.

Note that this CAM submittal is intended as an example of monitoring the operation of the
incinerator and does not address capture efficiency. Capture efficiency is a critical component of the
overall control efficiency of the air pollution control system, and indicators of the performance of the
capture system should be incorporated into the monitoring approach. However, sufficient information
was not available from this case study to include monitoring of the capture system performance.

II. Data Availability [NOTE 2]

The minimum data availability for each semiannual reporting period, defined as the number of
hours for which monitoring data are available divided by the number of hours during which the process
operated (times 100) will be:

Chamber temperature: 90 percent
The data availability determination will not include periods of control device start up and shut down. For

an hour to be considered a valid hour of monitoring data, a minimum of 45 minutes of data must be
available.
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MONITORING APPROACH JUSTIFICATION

I. Background

This is a coating facility that performs polyester film coating and paper liner coating with solvent
based coatings. Three coaters are operated at the facility. Emissions from the three coaters are vented to
the thermal incinerator. Emissions from mixing, coating, and drying operations are vented to this
incinerator; some mixing vessels can also be vented to other oxidizers. A total of 27 sources are
connected to the thermal incinerator.

II. Rationale for Selection of Performance Indicators

The incinerator chamber temperature was selected because it is indicative of the thermal
incinerator operation (combustion occurring within the chamber). If the chamber temperature decreases
significantly, complete combustion may not occur.

It has been shown that the control efficiency achieved by a thermal incinerator is a function of its
operating temperature, or outlet temperature. By maintaining the operating temperature at or above a
minimum, a level of control efficiency can be expected to be achieved. Attachment 1 presents
information from the literature on incinerator control efficiency as a function of temperature.

The work practice comprised of an annual inspection and tuning of the incinerator burner was
selected because an inspection verifies equipment integrity and periodic tuning will maintain proper
burner operation and efficiency. In addition, a daily observation of the burner flame selected to monitor
proper operation of the burner (blue flame) is appropriate.

[Sufficient information regarding bypass of the control device is not available. The damper on the
bypass line, or purge line, on each coater must be closed during coating process operation to ensure that

the vent stream is routed to the thermal incinerator. ]

III. Rationale for Selection of Indicator Ranges

The selected indicator range for the incinerator chamber temperature is “greater than 1500°F at all
times.” When an excursion occurs corrective action will be initiated, beginning with an evaluation of the
occurrence to determine the action required to correct the situation. Furthermore, if the duration of a
temperature excursion exceeds 10 minutes, the coating line operation will be curtailed. All excursions
will be documented and reported. The selected QIP threshold level is six excursions per semiannual
reporting period [see NOTE 3]. This level is less than 0.05 percent of the process operating time (based
on 2,800 operating hours). If the QIP threshold is exceeded in a semiannual reporting period, a QIP will
be developed and implemented. This QIP threshold is supported by 6-months of monitoring data
following the performance test.

The air pollution control permit issued by the State agency specifies that the incinerator must be
designed to operate with a minimum operating temperature of 1500°F measured at the center of the
incinerator chamber. Attachment 1 indicates that a thermal incinerator is expected to achieve 95 percent
or greater destruction efficiency (DRE) at this temperature. The permit requirement is 95 percent DRE.
The incinerator employs a temperature controller that maintains the desired chamber temperature by
using a natural gas-fired auxiliary burner; the temperature controller is set to maintain a temperature of at
least 1500°F.
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Review of historical monitoring data for a 6-month period (July-December 1993) indicates that
1500°F can be maintained on a routine basis with some excursions. The historical monitoring data for
temperature indicate that normal loading to the incinerator will result in chamber temperatures of 1500°F
and higher loadings to the device will result in periods of higher operating temperatures for short
durations, such as during the performance test. The historical monitoring data indicate that the indicator
range was exceeded seven times in the 6-month period; two of the excursions were momentary.

The performance test confirms acceptable performance of the incinerator; the incinerator achieved
the required DRE of 95 percent. During the performance test, the incinerator was operating with a
temperature of at least 1500°F (in the range of 1540° to 1800°F). During the performance tests the
incinerator temperature was generally nearer 1700°F than 1500°F. The higher temperatures during the
performance test occurred because the facility was operated near the maximum production rate with
higher VOC loadings to challenge the incinerator with maximum VOC loading. The higher operating
temperatures during the performance test are not the result of a change in operation of the incinerator
(i.e., changing the burner set point temperature).

The performance test of the thermal incinerator was conducted in October 1993 using EPA
Reference Method 25. Three test runs (1 hour each) were conducted with 11 out of 27 sources operating
and venting to the incinerator; this number of operating sources is considered normal. During the
performance test, the chamber temperature was measured continuously and recorded on a circular chart
(Attachment 2).

The total hydrocarbon (THC) emission limit is 154 pounds per hour (Ib/hr); this limit was met.
The facility's operating permit requires 95 percent reduction from the thermal incinerator. During the
performance test, the thermal incinerator achieved a destruction efficiency of greater than 95 percent for
all three runs (95.4, 95.5, and 97.8); average DRE for the three test runs is 96.2 percent).

The production rate during the performance test was representative of highest VOC loading to the
incinerator. During the performance test, the VOC input calculated from coating usage and content was
XXX Ib/hr [facility requested coating usage not be presented]. By comparison, for the 6 month period
for which monitoring data were reviewed, the average VOC loading to the system when all three coaters
were operating (calculated as the sum of the average VOC input rate, Ib/hr, of each coater) was
80 percent of the amount during the performance test.

NOTE 1: CO monitoring also is a requirement in the facility’s permit; however, for the purposes
of this example CAM Plan, CO monitoring was not selected as an indicator. See CAM plan No. A.1b.

NOTE 2: Submittal of proposed data availability is optional; it is not a requirement of a CAM
submittal.

CAM TECHNICAL GUIDANCE DOCUMENT
A.la THERMAL INCINERATOR FOR VOC CONTROL
A-6 8/98



NOTE 3: Submittal of a QIP threshold is optional; it is not a requirement of a CAM submittal.
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Air Pollution Engineering Manual, Chapter 5 - Control Equipment for Gases and Vapors.

AFTERBURNER TEMPERATURE. °F

Attachment 1. Direct-flame afterburner efficiency as a function of temperature.
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Attachment 2. Temperature chart during October 1993 performance test.
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EXAMPLE COMPLIANCE ASSURANCE MONITORING

Thermal Incinerator for VOC Control: Facility A - Example 1b

I. Background

A. Emissions Unit

Description: Coater 1, Coater 2, and Coater 3
Identification: Stack No. XXX/ Ct. YYYYY
Stack designation: Incinerator
APC Plant ID No. XXXXX
Facility: Facility A

Anytown, USA

B. Applicable Regulation, Emission Limit, and Monitoring Requirements

Regulation No.: Permit

Regulated pollutant (PSEU): VOC

Emission limit: 95 percent reduction

Monitoring requirements in permit: Continuously monitor chamber temperature

Continuously monitor CO concentration

C. Control Technology: Thermal oxidizer

II. Monitoring Approach

The key elements of the monitoring approach, including the indicators to be monitored, indicator
ranges, and performance criteria are presented in Table A.1b-1.

Note that this CAM submittal is intended as an example of monitoring the operation of the
incinerator and does not address capture efficiency. Capture efficiency is a critical component of the
overall control efficiency of the air pollution control system, and indicators of the performance of the
capture system should be incorporated into the monitoring approach. However, sufficient information
was not available from this case study to include monitoring of the capture system performance.

1. Data Availability [NOTE 1]

The minimum data availability for each semiannual reporting period, defined as the number of
hours for which monitoring data are available divided by the number of hours during which the process
operated (times 100) will be:

Chamber temperature: 90 percent
Outlet CO concentration: 95 percent

The data availability determination does not include periods of control device start up and shut down.
For an hour to be considered a valid hour of monitoring data, a minimum of 45 minutes of data must be
available.
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MONITORING APPROACH JUSTIFICATION

I. Background

This facility performs polyester film coating and paper liner coating with solvent based coatings.
Three coaters are operated. Emissions from the three coaters are vented to the thermal incinerator.
Emissions from mixing, coating, and drying operations are vented to this incinerator; some mixing
vessels can also be vented to other oxidizers. A total of 27 sources are connected to the thermal
incinerator.

II. Rationale for Selection of Performance Indicators

The incinerator chamber temperature was selected because it is indicative of the thermal
incinerator operation (combustion occurring within the chamber). If the chamber temperature decreases
significantly, complete combustion may not occur.

It has been shown that the control efficiency achieved by a thermal incinerator is a function of its
operating temperature, or outlet temperature. By maintaining the operating temperature at or above a
minimum, a level of control efficiency can be expected to be achieved. Attachment 1 presents
information from the literature on incinerator control efficiency as a function of temperature.

The CO concentration at the outlet of the thermal incinerator is an indicator of incomplete
combustion. Significant increases in CO indicate that combustion efficiency has decreased and
corrective action should be taken.

[Sufficient information regarding bypass of the control device is not available. The damper on the
bypass line, or purge line, on each coater must be closed during coating process operation to ensure that

the vent stream is routed to the thermal incinerator. ]

III. Rationale for Selection of Indicator Ranges

A. Thermal Incinerator Temperature

The selected indicator range for the incinerator chamber temperature is “greater than 1500°F at all
times.” When an excursion occurs corrective action will be initiated, beginning with an evaluation of the
occurrence to determine the action required to correct the situation. Furthermore, if the duration of a
temperature excursion exceeds 10 minutes, the coating line operation will be curtailed. All excursions
will be documented and reported. The selected QIP threshold level is six excursions per semiannual
reporting period (see NOTE 2). This level is less than 0.05 percent of the process operating time (based
on 2,800 operating hours). If the QIP threshold is exceeded in a semiannual reporting period, a QIP will
be developed and implemented. This QIP is supported by 6 months of monitoring data following the
performance test.

The air pollution control permit issued by the State agency specifies that the incinerator must be
designed to operate with a minimum operating temperature of 1500°F measured at the center of the
incinerator chamber. Attachment 1 indicates that a thermal incinerator is expected to achieve 95 percent
or greater destruction efficiency (DRE) at this temperature. The permit requirement is 95 percent DRE.
The incinerator employs a temperature controller that maintains the desired chamber temperature by
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using a natural gas-fired auxiliary burner; the temperature controller is set to maintain a temperature of at
least 1500°F.

Review of historical monitoring data for a 6-month period (July to December 1993) indicates that
1500°F can be maintained on a routine basis with some excursions. The historical monitoring data for
temperature indicate that normal loading to the incinerator will result in chamber temperatures of 1500°F
and higher loadings to the device will result in periods of higher operating temperatures for short
durations, such as during the performance test. The historical monitoring data indicate that the indicator
range was exceeded seven times in the 6-month period; two of the excursions were momentary.

The performance test confirms acceptable performance of the incinerator; the incinerator achieved
the required DRE of 95 percent. During the performance test, the incinerator was operating with a
temperature of at least 1500°F (in the range of 1540° to 1800°F). During the performance tests the
incinerator temperature was generally nearer 1700°F than 1500°F. The higher temperatures during the
performance test occurred because the facility was operated near the maximum production rate with
higher VOC loadings to challenge the incinerator with maximum VOC loading. The higher operating
temperatures during the performance test are not the result of a change in operation of the incinerator
(i.e., changing the burner set point temperature).

The performance test of the thermal incinerator was conducted in October 1993 using EPA
Reference Method 25. Three test runs (1 hour each) were conducted with 11 out of 27 sources operating
and venting to the incinerator; this number of operating sources is considered normal. During the
performance test, the chamber temperature was measured continuously and recorded on a circular chart
(Attachment 2).

The THC emission limit is 154 pounds per hour (Ib/hr); this limit was met during the test. The
facility's operating permit requires 95 percent reduction from the thermal incinerator. During the
performance test, the thermal incinerator achieved a destruction efficiency of greater than 95 percent for
all three runs (95.4, 95.5, and 97.8); the average DRE for the three test runs is 96.2 percent. The average
outlet CO concentration for each of the three performance test runs was 2.3, 10.2, and 1.6 ppmvd.

The production rate during the performance test was representative of highest VOC loading to the
incinerator. During the performance test, the VOC input calculated from coating usage and content was
XXX Ib/hr [facility requested coating usage not be presented]. By comparison, for the 6-month period
for which monitoring data were reviewed, the average VOC loading to the system when all three coaters
were operating (calculated as the sum of the average VOC input rate, Ib/hr, of each coater) was
80 percent of the amount during the performance test.

B. Outlet CO Concentrations

The selected indicator range for the 1-hour average CO concentration is “less than 50 ppmvd, as
measured.” When an excursion occurs corrective action will be initiated, beginning with an evaluation of
the occurrence to determine the action required to correct the situation. All excursions will be
documented and reported. The selected QIP threshold level is 14 excursions per semiannual reporting
period. This level is less than 0.5 percent of the process operating time (based on 2,800 operating hours).
If the QIP threshold is exceeded in a semiannual reporting period, a QIP will be developed and
implemented. This QIP is supported by 3 months of monitoring data following the performance test.
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Review of historical monitoring data for a 3-month period (September through December 1993)
indicates that the 50 ppmvd CO concentration limit can be maintained on a routine basis with some
excursions. The historical monitoring data indicate that the indicator range was exceeded eight times in
the 3-month period. Based upon these historical data, the threshold for excursions is no more than
14 excursions above 50 ppmvd in a 6-month period (i.e., 7 excursions per quarter).

The performance test conducted in October 1993 is discussed above in section III.A. The CO
concentrations were well under the 50 ppmvd limit (measured CO) for all three runs during the test.

NOTE 1: Submittal of proposed data availability is optional; it is not a requirement of a CAM submittal.

NOTE 2: Submittal of a QIP Threshold is optional; it is not a requirement of a CAM submittal.
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Attachment 1. Direct-flame afterburner efficiency as a function of temperature.
Air Pollution Engineering Manual, Chapter 5 - Control Equipment for Gases and Vapors.
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Attachment 2. Temperature chart during October 1993 performance test.
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A.2 VENTURI SCRUBBER FOR PM CONTROL-FACILITY B
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EXAMPLE COMPLIANCE ASSURANCE MONITORING:
VENTURI SCRUBBER FOR PM CONTROL--FACILITY B

I. Background

A. Emissions Unit

Description: FCCU catalyst regenerator
Identification:
Facility: Facility B

Anytown, USA

B. Applicable Regulation, Emission Limits, and Monitoring Requirements

Regulation No.: 40 CFR 60 Subpart J

Regulated pollutant: Particulate matter

Emission limit (particulate matter): 1 Ib/1,000 1b coke burned

Monitoring requirements: Coke burn rate, air blower rate, number of venturis

online (permit)

[Note: Although Subpart J requires a COMS, this
alternate monitoring approach was approved by the
State permitting authority and is reflected in the
facility’s permit.]

C. Control Technology:

Four parallel venturi scrubbers

II. Monitoring Approach

The key elements of the monitoring approach for particulate matter, including the indicators to be
monitored, indicator ranges, and performance criteria are presented in Table A.2-1.
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JUSTIFICATION

I. Background

The pollutant specific emissions unit is particulate matter from the catalyst regenerator of a fluid
catalytic cracking unit (FCCU). The catalyst regenerator is equipped with a wet gas scrubber. The
catalyst regenerator exhaust gases pass through four parallel venturi scrubbers. These scrubbers are the
primary control devices for particulate matter emissions. After passing through the scrubbers, the off
gases pass through a separating vessel and a spray grid prior to being vented to the atmosphere. The
emission unit is regulated under 40 CFR 60 Subpart J--NSPS for petroleum refineries. The monitoring
approach is reflected as a specific permit condition in the air permit. Based on the pollutant specific
emissions unit design, bypass of the control device is not possible.

II. Rationale for Selection of Performance Indicators
The following parameters will be monitored:

- Liquid-to-gas (L/G) ratio;
- Scrubber exhaust temperature; and
- Coke burn rate.

The licensor of the wet scrubber provided a graph relating the number of operating scrubbers
required to maintain the design liquid to gas ratio, to the FCCU regenerator air blower rate. The
regenerator air rate and the number of venturis in operation are an indirect measure of liquid to gas ratio,
which is an indicator of scrubber performance. The regenerator air rate and the number of venturis in
operation are monitored to ensure that these limitations are met.

Although the air permit only requires monitoring of coke burn rate, air blower rate, and number of
venturis online, L/G ratio and scrubber exhaust temperature were added to the monitoring approach in
early 1997 as further indicators of control device performance. The L/G ratio is determined by
measuring scrubber water flow rate and comparing it to the regenerator air blower rate. In addition, the
scrubber temperature is monitored downstream of the spray grid. The scrubber exhaust gas temperature
was selected because it is indicative of scrubber operation and adequate water flow. With the scrubber
water off, the scrubber exhaust temperature would be noticeably higher.

The coke burn rate is an indication of the PM loading to the scrubber.

III. Rationale for Selection of Indicator Ranges

As mentioned above, a graph relating the regenerator air blower rate to the number of venturis
necessary to maintain the design L/G ratio, was provided by the licensor of the scrubber. This graph,
presented in Figure A.2-1, shows that at regenerator air rates of less than 100 kscfm at least two
scrubbers must be operating to maintain the design L/G ratio. At regenerator air rates of greater than or
equal to 100 kscfm to less than 136 kscfm, at least three scrubbers must be operating. At air rates of
greater than 136 kscfm all four scrubbers must be operating. The facility monitors the regenerator air
rate and the number of venturis in operation to ensure that these limitations are met.

The indicator range for L/G ratio is based on results of a January 1996 performance test and
historical data. Three 1-hr test runs were conducted and the average measured PM emissions were
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0.78 Ib PM/1,000 Ib coke burned, which is below the 1 1b/1,000 Ib PM emission limit. During the
performance test, L/G ratio was measured and recorded continuously, concurrent with each of the 1-hour
test runs. The average L/G ratio for the three 1-hour test runs was 7.1. Hourly L/G ratio data for a 3-
month period (October through December 1996) following the performance test were reduced to three-
hour averages and evaluated to determine whether the L/G ratio during normal operation was above the
minimum level selected based on the January 1996 performance test demonstrating compliance.

Figure A.2-2 graphically presents these data. During the 3-month period, the 3-hour average L/G ratio
ranged from 8.5 to 14.9, and averaged 11.4, showing consistent operation at a L/G ratio above the level
where compliance was demonstrated. The indicator range selected is a minimum L/G ratio of 8. No QIP
threshold has been established.

The maximum scrubber outlet temperature was selected based on data obtained during a
performance test conducted at the facility and historical data. The scrubber exhaust gas temperatures
during the test averaged 144°F. Hourly scrubber outlet temperature data over a 3-month period (October
through December 1996) were reduced to 3-hour averages and are shown in Figure A.2-3. Scrubber
outlet temperatures during this 3-month period generally ranged from 132° to 150°F, and averaged
137.5°F. As seen in Figure A.2-3, a significant drop in temperature occurred over a 24-hour period.
During this 24-hour period, the thermocouple was reading ambient temperatures because it had been
removed from its housing for testing purposes. These ambient readings were not included in the
evaluation of the data.

The selected indicator range for scrubber outlet temperature is less than 165°F. This range was
selected by adding a 15 percent buffer to the average temperature demonstrated during the performance
test (144 °F) to account for variability among the data; the 3-months of monitoring data indicate that this
temperature operating range can be achieved consistently. No lower action level is necessary. No QIP
threshold has been established.

To date, compliance has been demonstrated at a coke burn rate of 55.5 thousand (M) 1b/hr. The
performance test data obtained in January of 1996 indicate that while operating at a coke burn rate of
55.5 Mlb/hr (average of three 1-hour runs) the emissions unit was in compliance with the PM emission
limit. The indicator range is established as less than 56 Mlb/hr. If operation at a higher coke burn rate is
planned, additional testing will be conducted to demonstrate compliance with all emission limitations at
the higher burn rate. No QIP threshold has been set for this indicator.

When an excursion of any of the indicator ranges occurs corrective action will be initiated,
beginning with an evaluation of the occurrence to determine the action required to correct the situation.
All excursions will be documented and reported.
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Figure A.2-2. Liquid to Gas Ratios (3-hour averages) for October-December 1996.
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Figure A.2-3. Scrubber Outlet Temperatures (3-hour averages) for October-December 1996.
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A.3 CONDENSER FOR VOC CONTROL--FACILITY C
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EXAMPLE COMPLIANCE ASSURANCE MONITORING:
CONDENSER FOR VOC CONTROL--FACILITY C

I. Background

A. Emissions Unit

Description: Storage tank

Identification: T-200-7

Facility: Facility C
Anytown, USA

B. Applicable Regulation, Emission Limit, and Monitoring Requirements

Regulation No.: 40 CFR 63, Subpart G [Note 1]

Regulated pollutant (PSEU): VOC

Emission limit: 95 percent reduction

Monitoring requirements: Continuously monitor outlet vent temperature.
C. Control Technology: Two refrigerated condensers

II. Monitoring Approach

The key elements of the monitoring approach for VOC, including the indicators to be monitored,
indicator ranges, and performance criteria, are presented in Table A.3-1.
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TABLE A.3-1. MONITORING APPROACH

I.  Indicator

Measurement Approach

Outlet vent temperature

The outlet vent temperature is monitored with a thermocouple.

II. Indicator Range

An excursion is defined as a daily average condenser outlet
temperature of greater than -60°F. Excursions trigger an inspection,
corrective action, and a reporting requirement.

III. Performance Criteria

A. Data Representativeness®

B. Verification of Operational
Status

C. Quality Assurance and
Control Practices

D. Monitoring Frequency
Data Collection Procedures

Averaging Period

The sensor is installed at the outlet vent of the condenser sufficiently
close (within 2 feet) to the condenser to provide a representative
outlet temperature. The minimum accuracy is +4°F.

N/A

Annual calibration is performed: (1) on the thermocouple by
measuring the voltage generated and (2) on the transmitter by
attaching a calibrator to the input of the transmitter, generating a
voltage, and checking the corresponding output of the transmitter.

Temperature is measured continuously.

15-minute data points are sent to the DCS.

Hourly averages of four 15-minute temperature readings are
calculated for tracking of the outlet temperature. A daily average of
all 15-minute temperature readings is recorded for compliance
purposes.

*Values listed for accuracy specifications are specific to this example and are not intended to
provide the criteria for this type of measurement device in general.
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JUSTIFICATION

I. Background

The pollutant specific emissions unit (PSEU) is the propionaldehyde storage tank (fixed
roof). The storage tank capacity is 173,000 gallons. Emissions from the propionaldehyde
storage tank are vented to two refrigerated condensers. The propionaldehyde emissions are
vented to one of the two condensers at all times; one condenser is online while the other is
defrosting on a 4-hour cycle. The condensers are used to reduce VOC emissions. Maximum
uncontrolled emissions from this tank are estimated to vary from 154 Ib/hr in the winter to
175 Ib/hr in the summer. Based on the design of the PSEU, bypass of the control device cannot
occur.

II. Rationale for Selection of Performance Indicators

Reduction of the emissions from storage tanks is required; these emissions are reduced with
a refrigerated condenser. Monitoring of the outlet vent temperature indicates the level of
condensation occurring in the condenser. Outlet vent temperature is a good indicator of the
operation of the condenser because the concentration of the outlet vent stream can be determined
based on temperature of the stream and vapor pressure equilibrium data. To achieve the outlet
concentration, the outlet vent temperature must be maintained below a certain level (i.e., a
maximum temperature). If the outlet vent temperature increases above the maximum
temperature limit, condensation of the components to the level expected will not occur. An
increase in outlet vent temperature indicates a reduction of performance of the condenser.

III. Rationale for Selection of Indicator Ranges

The indicator range was established based upon engineering calculations and historical
monitoring data. The emission standard requires a 95 percent reduction efficiency. Maximum
emission conditions for this tank are during tank loading at the highest ambient temperature the
tank experiences (summer conditions). Engineering calculations were used to establish the
required condenser vent temperature to achieve a 95 percent reduction under these conditions.
The temperature of the vapor in the tank and at the inlet to the condenser were assumed to be
ambient. The tank vapor was assumed to be at atmospheric pressure. The concentration of
propionaldehyde in the vapor (calculated based on the vapor pressure of propionaldehyde at
ambient conditions) and the fill rate during tank loading were used to determine the maximum
uncontrolled emission rate. The emissions at a 95 percent reduction efficiency were calculated,
and the corresponding temperature needed to achieve the allowed propionaldehyde concentration
(vapor pressure) was determined. The maximum allowed outlet vent temperature was
determined to be 7°F. The outlet vent temperature must be maintained at this temperature or
lower to achieve 95 percent reduction in the summer. Under winter conditions, a 95 percent
reduction is achieved at an outlet vent temperature of -50°F. No lower limit to the indicator
range is necessary. No performance test has been performed on the control device, and no test is
planned.
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In addition to the engineering calculations performed, monitoring data were reviewed to
determine whether the condenser temperature could be maintained during normal operation of
the storage tank and condenser. Six weeks of monitoring data for outlet vent temperatures
(April 23 through June 3, 1997) have been collected and reviewed. These outlet vent
temperature data include hourly average temperatures for periods when the condensers were
online (i.e., offline cycles, lasting 4 hours each, are not included on the graph). Figure A.3-1
presents these data. During the 6-week period, the hourly average outlet vent temperatures while
online ranged from-85° to -64°F. Daily average temperatures while online for the 6-week period
ranged from-80° to -78°F. The daily average temperatures are shown in Figure A.3-2. The
condenser was consistently operating with both hourly and daily average outlet vent temperatures
below the maximum temperature determined in calculations. Data for 15-minute temperature
readings were also available for 4 days for both the online and offline cycles for both condensers.
Two days of 15-minute readings are shown in Figure A.3-3, and 4 days of 15-minute readings are
shown in Figure A.3-4. The 15-minute readings range from approximately -89° to -77°F.

The selected indicator range is “a daily average temperature of less than -60 °F.” This
range was selected by taking the highest daily average observed temperature value (-78°F) during
the 6-week period for which monitoring data were available (April through June) and adding a
20 percent buffer. At the selected indicator range, the condenser will still be operating well
below temperature required to achieve compliance (-50°F). When an excursion occurs,
corrective action will be initiated, beginning with an evaluation of the occurrence to determine
the action required to correct the situation. All excursions will be documented and reported. No
QIP threshold has been selected.

NOTE 1: This source is exempt from CAM because 40CFR63, Subpart G was proposed after
November 15, 1990. Nonetheless, a CAM plan was prepared from information and data
obtained from this facility as an example of a monitoring approach and the selection of an
indicator range.
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DAILY AVERAGE TEMPERATURE WHILE ONLINE
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IL

EXAMPLE COMPLIANCE ASSURANCE MONITORING:
SCRUBBER FOR VOC CONTROL--FACILITY D

Background

A. Emissions Unit

Description: Process tanks

Identification: B-352-1, Vent A

Facility: Facility D
Anytown, USA

B. Applicable Regulation, Emission Limit and Monitoring Requirements

Regulation No.: Permit

Regulated pollutant (PSEU) VOC

Emission limit: 99 percent reduction

Monitoring requirements: Continuously monitor water flow rate.
C. Control Technology: Packed bed scrubber
Monitoring Approach

The key elements of the monitoring approach for VOC, including the indicators to be

monitored, indicator ranges, and performance criteria, are presented in Table A.4-1.

8/98

CAM TECHNICAL GUIDANCE DOCUMENT
A.4 SCRUBBER FOR VOC CONTROL

A-47



TABLE A.4-1. MONITORING APPROACH

Permit Indicator No. 1

I.  Indicator Water flow rate
Measurement Approach The water flow rate is monitored with an orifice plate and
differential pressure gauge.

II. Indicator Range An excursion is defined as a daily average scrubber water
flow rate of less than 1.2 gal/min. Excursions trigger an
inspection, corrective action, and a reporting requirement.

III. Performance Criteria The orifice plate is installed in the scrubber water inlet line.

A. Data Representativeness®

B. Verification of Operational Status

C. Quality Assurance and Control
Practices

D. Monitoring Frequency
Data Collection Procedures

Averaging Period

The minimum accuracy is + 0.05 gal/min.

NA

Weekly zero and quarterly upscale pressure check of
transmitter.

Measured continuously.

Recorded once per minute.

Hourly averages of 60 1-minute flow rates are calculated.
A daily average of all hourly readings is calculated and
recorded.

*Values listed for accuracy specifications are specific to this example and are not intended to provide the criteria for
this type of measurement device in general.
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JUSTIFICATION

I. Background

The PSEU includes the tanks in the acetic anhydride department. Emissions from seven
tanks are vented to a packed bed water scrubber. Six of these tanks are batch filled and one is
continuously filled. The scrubber is used to reduce VOC emissions. Maximum emissions from
these tanks are 39 Ib/hr. Based on the PSEU design, bypass of the control device is not possible.

II. Rationale for Selection of Performance Indicators

The emissions from the process tanks are controlled using a packed bed water scrubber
using once-through water. The performance indicator selected is liquid flow to the scrubber. To
achieve the required emission reduction, a minimum water flow rate must be supplied to absorb
the given amount of VOC in the gas stream, given the size of the tower and height of the packed
bed. The L/G ratio is a key operating parameter of the scrubber. If the L/G ratio decreases
belowz the minimum, sufficient mass transfer of the pollutant from the gas phase to the liquid
phase will not occur. The minimum liquid flow required to maintain the proper L/G ratio at the
maximum gas flow and vapor loading through the scrubber can be determined. Maintaining this
minimum liquid flow, even during periods of reduced gas flow, will ensure the required L/G ratio
is achieved at all times.

III. Rationale for Selection of Indicator Ranges

The minimum water flow is based on engineering calculations using ASPEN®
programming and historical data. Computer simulation (modeling) of the scrubber system was
performed for the maximum gas flow rate and VOC loading to the scrubber; the water flow rate
necessary for achieving control at this gas flow rate was determined. The scrubber was modeled
using an equilibrium-based distillation method and two ideal stages were assumed. Ideal
behavior of the gas phase was assumed; liquid phase activity coefficients were estimated from an
in-house vapor-liquid equilibria data base (parameters regressed from actual vapor-liquid
equilibria data and UNIFAC) using the Wilson equations for binary systems. The minimum
water flow rate to the scrubber (calculated based on maximum VOC emissions and gas flow rate)
was determined to be 1.1 gal/min. The water flow rate to the scrubber must be maintained at this
level or higher to achieve 99 percent emission reduction.

Monitoring data were reviewed to determine the minimum scrubber water flow rate
maintained during normal operation of the process tanks and scrubber. Daily average data for a
60-day period (January 17 through March 17, 1997) were reviewed. The daily average flow rate
ranges from 1.18 to 1.39 gal/min with 95 percent of the values equal to or greater than
1.2 gal/min; if values greater than 1.15 are rounded to 1.2, then 100 percent of the daily averages
are equal to or greater than 1.2 gal/min. Attachment 1 lists the daily average values for the
60-day period. Hourly average data for a 30-day period ( February 17 through March 17) also
were reviewed. The hourly averages for this period range from 1.19 to 1.21. The scrubber has

CAM TECHNICAL GUIDANCE DOCUMENT
A.4 SCRUBBER FOR VOC CONTROL
8/98 A-49



been consistently operated with both the hourly and daily average water flow rate equal to or
greater than 1.2 gal/min.

The selected indicator range is a minimum daily average water flow rate of 1.2 gal/min
(defined as greater than 1.15 gal/min). When an excursion occurs corrective action will be
initiated, beginning with an evaluation of the occurrence to determine the action required to
correct the situation. All excursions will be documented and reported. The indicator range was
selected by establishing the excursion level at the minimum water flow rate that has been
established as the operational level and has been consistently maintained at all times as indicated
by 2 months of monitoring data. This water flow rate is above the minimum level (1.1 gal/min)
necessary to achieve compliance during maximum gas flow and VOC loading to the scrubber, as
established through modeling. A daily average, rather than an hourly average, was selected for
the indicator range because the historical data indicate that the flow rate is very constant with
little hourly variation. Consequently, the daily average is a sufficient indicator of performance.
No performance test has been conducted on the scrubber.
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Attachment 1.

Daily average water flow to Vent A scrubber in gal/min.

DATE

01/17/97
01/18/97
v 19/97

01/20/97

01/21/97
01/22/97
01/23/97
01/24/97
01/25/97
01/26/97
01/27/97
01/28/97
01/29/97
01/30/97
01/31/97
02/01/97
02/02/97
02/03/97
02/04/97
02/05/97
02/06/97
02/07/97
02/08/97
02/09/97
02/10/97
02/11/97
02/12/97
q 13/97
02/14/97
02/15/97
02/16/97
02/17/97
02/18/97
02/19/97
02/20/97
02/21/97
02/22/97
02/23/97

02/24/97

02/25/97
02/26/97
02/27/97

02/28/97
03/01/97

03/02/97
03/03/97
03/04/97
03/05/97
03/06/97
03/07/97
03/08/97
03/09/97
{ 0/97
03/11/97
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03/13/97
03/14/97

TIME 32FC80

OOOOOOOOOOOOOO.QQOOOOOOOOOOOOOOOOOOOOOQQQOOOOOOOOOOOOOOOOO
he w2 a8 e ve me aw e ew se ne J ea 3 ea 48 wk 24 A ke e 4% sw a8 He me en e . Wk s w4 wm Em 86 48 Be 4% 4% WE US R wE ea su ue

100
:00
100

.183
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.200
.200 03/15/97 0:00
-200 03/16/97 0:00

.200 03/17/97 0:00
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.200
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IL

EXAMPLE COMPLIANCE ASSURANCE MONITORING:
CARBON ADSORBER FOR VOC CONTROL--FACILITY E

Background

A. Emissions Unit

Description: Chemical Process

Identification: NA

Facility: Facility E
Anytown, USA

B. Applicable Regulation, Emission Limit, and Monitoring Requirements

Regulation No.: Permit
Regulated pollutant (PSEU): VOC
Emission limit: 95 percent reduction by cycle
Monitoring requirements: Continuously monitor inlet and outlet VOC
concentration.
C. Control Technology: Three carbon adsorbers
Monitoring Approach

The key elements of the monitoring approach for VOC, including the indicators to be

monitored, indicator ranges, and performance criteria, are presented in Table A.5-1.
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TABLE A.5-1. MONITORING APPROACH

I. Indicator

VOC removal efficiency

Measurement Approach

The inlet and outlet VOC concentrations are monitored
with VOC analyzers.

II. Indicator Range

An excursion is defined as an efficiency less than
95.5 percent for each bed cycle. Excursions trigger an
inspection, corrective action, and a reporting requirement.

QIP Threshold®

Six excursions per semiannual reporting period.

ITI. Performance Criteria

A. Data Representativeness®

B. Verification of Operational Status

C. Quality Assurance and Control Practices

D. Monitoring Frequency

Data Collection Procedures

Averaging Period

Two analyzers are installed on the carbon adsorber, one at
the inlet and one at the outlet vent. The minimum
accuracy is =1 percent of span.

NA

Monthly calibration is performed on the analyzers using
calibration gas. Maximum calibration drift is +£2.5 percent
of span. Operators may request that additional calibration
checks be performed in between the scheduled monthly
checks. Monthly health checks of the monitors are also
performed. Annual preventive maintenance procedures
are performed.

VOC concentrations are measured every 2 minutes.

Efficiencies are determined (based on VOC concentration
measurements) and recorded every 2 minutes.

Average efficiencies are determined by cycle, per bed for
tracking of the bed efficiency.

*Note: The QIP is an optional tool for States; QIP thresholds are not required in the CAM submittal.
®Values listed for accuracy specifications are specific to this example and are not intended to provide the criteria for

this type of measurement device in general.
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JUSTIFICATION

I. Background

Emissions from the chemical process are vented to three carbon adsorber beds in parallel.
The emissions are vented to one or two of the three carbon adsorbers at all times; one or two
beds are online while the other(s) is regenerating. The carbon adsorbers are used to recover
VOC. Bypass of the control device is not possible based on the PSEU design.

II. Rationale for Selection of Performance Indicators

VOC emissions from the chemical process are recovered with three carbon adsorbers in
parallel. Monitoring of the inlet and outlet VOC concentration to calculate the recovery
efficiency of the control device has been selected as the monitoring approach. This monitoring
method is a direct measure of the control device performance and provides the best assurance
that the carbon beds are operating properly. A decline in recovery efficiency indicates reduced
performance of the carbon adsorber. For this system, maintaining a high recovery efficiency is
desirable because the recovered VOC is reused in the process. The facility opted to install VOC
CEMS that provide a direct measure of recovery efficiency. This information allows the facility
to maximize VOC recovery.

III. Rationale for Selection of Indicator Ranges

The selected indicator range is “greater than 95.5 percent efficiency for each carbon bed
cycle.” No upper indicator range limit is necessary. When an excursion occurs corrective action
will be initiated, beginning with an evaluation of the occurrence to determine the action required
to correct the situation. All excursions will be documented and reported. The selected QIP
threshold level is six excursions per bed per semiannual reporting period. (Note: Establishing a
proposed QIP threshold in the monitoring submittal is optional.) This level is less than
0.5 percent of the number of bed cycles in a semiannual reporting period. If the QIP threshold is
exceeded in a semiannual reporting period, a QIP will be developed and implemented.

To monitor and evaluate performance, the carbon bed efficiency of each cycle for each bed
is charted and evaluated using statistical techniques. The average and the upper and lower
control limits (£3 standard deviations) are graphed. The process target level is 96 percent
efficiency. The indicator range has been established at a level that is above the emission
limitation (95 percent efficiency) but below the lower control limit during normal operating
conditions.

Monitoring data were reviewed to determine whether the control efficiency is maintained
during normal operation of the process and carbon adsorber. The average recovery efficiency per
online cycle and the average daily efficiency for a 16-day period (May 6 to May 21, 1997) were
reviewed for carbon bed 12; a total of 181 cycles for bed 12 were completed in these 16 days.
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The cycle efficiency data are presented in Figure A.5-1. The average cycle efficiency ranged
from 95.5 to 96.6 percent.

The upper and lower control limits (3 standard deviations) are 96.4 and 95.8 percent,
respectively. During this 16-day period the selected indicator range of 95.5 percent (identified as
the “lower specification” in Figure A.5-1) was exceeded once; i.e., one excursion occurred.

The daily average efficiencies are presented in Figure A.5-2. The daily average efficiencies
ranged from 95.8 to 96.3 percent. During this 16-day period, the carbon adsorber bed was
consistently operating with a recovery efficiency greater than or equal to 95 percent.

No performance test has been conducted on this control device and a performance test is
not planned for the purpose of establishing the indicator range. The control efficiency is
determined based upon the relative measurement of the inlet and outlet concentrations.

The monitors are calibrated monthly using calibration standards comprised of the single
VOC present in the exhaust stream. Monthly calibrations were found to be sufficient based on
calibration drift data collected over a 1 year period. These data indicate that calibration readings
are consistent from month to month and rarely drift by more than £2.5 percent of the span value.
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A.6 CATALYTIC OXIDIZER FOR VOC CONTROL-FACILITY F
(TO BE COMPLETED)
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A.7 CATALYTIC OXIDIZER FOR VOC CONTROL-FACILITY G
(TO BE COMPLETED)
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L

EXAMPLE COMPLIANCE ASSURANCE MONITORING:

SCRUBBER FOR PM CONTROL--FACILITY H

Background

A. Emissions Unit
Description: Dry Dryers 1-4
Identification: 401, 403, 406, 407
Facility: Facility H
Anytown, USA
B. Applicable Regulation and Emission Limit
Regulation No.: OAR 340-21, permit
Emission limits:
Particulate matter: 0.2 gr/dscf (3 hour average)
Monitoring requirements: Scrubber exhaust temperature
C. Control Technology
Wet scrubber
II. Monitoring Approach
The key elements of the monitoring approach are presented in Table A.8-1.
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MONITORING APPROACH JUSTIFICATION

I. Background

The pollutant-specific emission units are the four dry dryers (finish dryers) which dry wood
chips. The dryers are Heil three pass horizontal rotary drum dryers, and burn natural gas or
distillate fuel oil or receive heat indirectly from the boilers via steam. Dryers No. 1 and No. 2 are
face material dryers; dryers No. 3 and No. 4 are core material dryers. The main wood species
dried is Douglas fir. Wood entering the dryers may range from 10 to 20 percent moisture and
exit with 4 to 6 percent moisture prior to particleboard production. The dryer exhaust streams are
controlled by American Air Filter wet scrubbers. The scrubber water is filtered and recycled.

II. Rationale for Selection of Performance Indicators

The scrubber exhaust gas temperature was selected because it is indicative of scrubber
operation and adequate water flow. When the water flow rate is sufficient, contact between the
exhaust gas and the scrubber water causes the temperature of the exhaust gas to drop. The
temperature range of the exhaust gas stream during normal operation was determined. With the
scrubber water off, the scrubber exhaust is approximately 30°F hotter than normal. When the
dryers and scrubbers are shut down for maintenance or cleaning, the temperatures drop.

The scrubber water is filtered and recycled, with a fixed amount of blowdown and makeup
water. Checking the filter ensures particulate is being removed from the recycled water. Excess
particulate in the scrubber water will reduce control efficiency. Any holes or degradation of the
filter will be discovered during the weekly inspection.

The dryer exhaust will only bypass its associated scrubber if the scrubber is shut down for
maintenance while the process is operating. These periods are documented and reported.

III. Rationale for Selection of Indicator Range

The selected indicator range for scrubber exhaust temperature is less than 150°F. An
excursion is defined as any period during which the scrubber exhaust temperature exceeds 150°F
for more than 6 minutes, continuously. When an excursion occurs, corrective action will be
initiated, beginning with an evaluation of the occurrence to determine the action required to
correct the situation. All excursions will be documented and reported. The level for the exhaust
temperature was selected based upon the data obtained during normal scrubber operation and the
performance test. Examination of operating data show that the scrubber outlet temperature
increases slightly as the ambient temperature increases during the year. During normal operation,
outlet temperatures approach 150 °F during the summer months, and this value was selected as
the upper indicator level (see Figure A.8-1 for a typical summer day’s scrubber exhaust
temperatures). No lower indicator level is necessary.

The most recent performance test using compliance test methods (ODEQ Method 7 for
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particulate) was conducted at this facility on April 9-11, 1996. Three test runs were conducted
on each of the four dry dryers. During testing, the measured PM emissions ranged from 0.024 to
0.054 gr/dsct. During source testing, the scrubber exhaust gas temperatures ranged from 98° to
128°F, and dry dryer scrubber exhausts were found to be well below the compliance limit for
particulate emissions. Dryer exhaust temperatures ranged from 149° to 162°F, 30 to 40 degrees
hotter than the scrubber exhaust. During the emissions tests, the scrubber exhaust gas
temperatures were measured continuously, and 6-minute averages were charted. The complete
test results are documented in the test report dated April 1996. During the performance test, the
measured particulate emissions were well under the emission limitation of 0.2 gr/dscf.

Three months of operating data (October through December 1996) were reviewed, which
include dry dryer scrubber temperature alarm data, maintenance log book entries, and
temperature graphs for those days on which alarms occurred. The scrubber temperature alarm
was activated on 4 days out of the 3-month operating period for which data were collected. One
alarm was caused due to a data processor malfunction, while the others were caused by lack of
water flow to the scrubber or excess temperature during shutdown.

Based on the performance test data and a review of historical data, the selected QIP
threshold for the wet scrubber exhaust gas temperature is six excursions in a 6-month reporting
period (Note: Establishing a proposed QIP threshold in the monitoring submittal is optional).
This level is less than 1 percent of the scrubber operating time. If the QIP threshold is exceeded
in a semiannual reporting period, a QIP will be developed and implemented.
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A9 WET ELECTROSTATIC PRECIPITATOR FOR PM CONTROL--FACILITY I
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EXAMPLE COMPLIANCE ASSURANCE MONITORING:
WET ELECTROSTATIC PRECIPITATOR FOR PM CONTROL--FACILITY I

I. Background

A. Emissions Unit

Description: Green Dryers No. 1 & 2
Identification: 203, 205
Facility: Facility I

Anytown, USA

B. Applicable Regulation, Emission Limits, and Monitoring Requirements

Regulation No.: OAR 340-21, permit
Emission limits :
Particulate Matter: 0.2 gr/dscf (No. 1)
0.1 gr/dscf (No. 2) (3-hour average)
Monitoring requirements: WESP secondary voltage

C. Control Technology
Wet electrostatic precipitator (WESP).

II. Monitoring Approach

The key elements of the monitoring approach are presented in Table A.9-1.
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TABLE A.9-1. MONITORING APPROACH

I.  Indicator WESP voltage.
Measurement Approach The WESP voltage is measured using a voltmeter.
II.  Indicator Range An excursion is defined as a voltage less than 30 kV for more

than 6 minutes, continuously. Excursions trigger an inspection,
corrective action, and a reporting requirement.

QIP Threshold® Six excursions in a 6-month reporting period.

II. Performance Criteria The voltmeter is part of the WESP design and is included in the
transformer/rectifier set. It has a minimum accuracy of +1 kV.
A. Data Representativeness®

B. Verification of Operational Status | NA

C. QA/QC Practices and Criteria Confirm voltmeter zero when unit not operating (at least semi-
annually).
D. Monitoring Frequency Measured continuously.
Data Collection Procedures Recorded as a 6-minute average.
Averaging Period 6-minute average.

*Note: The QIP is an optional tool for States; QIP thresholds are not required in the CAM submittal.
®Values listed for accuracy specifications are specific to this example and are not intended to provide the criteria for
this type of measurement device in general.
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MONITORING APPROACH JUSTIFICATION

I. Background

The pollutant-specific emission units are green dryers No. 1 and No. 2. The dryers are
three pass horizontal rotary drum dryers, with direct heat sources of sanderdust, natural gas,
distillate fuel oil, boiler flue gas, or any combination thereof. Green dryer No. 1 was
manufactured by Heil and green dryer No. 2 was manufactured by Westec America. Green wood
shavings are dried in these dryers before mixing with dry wood shavings and drying in the dry
dryers. Wood entering the green dryers may range from 25 to 50 percent moisture and exit with
15 to 20 percent moisture. The green dryer exhaust streams are each controlled by a Geoenergy
WESP.

II. Rationale for Selection of Performance Indicator

In a WESP, electric fields are established by applying a direct-current voltage across a pair
of electrodes: a discharge electrode and a collection electrode. Particulate matter and water
droplets suspended in the gas stream are electrically charged by passing through the electric field
around each discharge electrode (the negatively charged electrode). The negatively charged
particles and droplets then migrate toward the positively charged collection electrodes. The
particulate matter is separated from the gas stream by retention on the collection electrode.
Particulate is removed from the collection plates by an intermittent spray of water. The WESP
voltage was selected as a performance indicator because the voltage drops when a malfunction,
such as grounded electrodes, occurs in the WESP. When the voltage drops, less particulate is
charged and collected.

The dryer exhaust will bypass its associated WESP if the WESP is shut down while the
process is operating. These periods are documented and reported.

III. Rationale for Selection of Indicator Range

The selected indicator level is a voltage of greater than 30 kV. An excursion is defined as
any period during which the voltage is less than 30 kV for more than 6 minutes, continuously.
When an excursion occurs, corrective action will be initiated, beginning with an evaluation of the
occurrence to determine the action required to correct the situation. All excursions will be
documented and reported.

The indicator range for the WESP voltage was selected based upon the level maintained
during normal operation and during the performance test. The normal operating voltage is set at
the highest level achievable without having an excessive spark rate. Based on field experience,
voltage levels less than 30 kV during normal operation result in unacceptable opacity readings.
During abnormal operation or a malfunction (such as grounded electrodes), the WESP kV levels
are appreciably lower than normal operational levels. A time interval of 6 minutes was chosen to
account for the routine 2-minute flush cycles the WESP’s undergo, which cause the voltage to
drop below 30 kV. Data obtained during the most recent performance test confirmed the unit
was in compliance with the particulate matter emissions limit. During testing, the WESP’s
operated with voltages in the range of 34 to 45 kV.

The most recent performance test using compliance test methods (ODEQ Method 7 for
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particulate and RM 9 for visible emissions) was conducted on April 22 and 25, 1996. Three test
runs were conducted on each dryer. During this test, the measured PM emissions ranged from
0.009 to 0.013 gr/dscf. Visible emission opacity observations were conducted during the
particulate testing. All visible emissions observations during the performance test were 0 to

5 percent opacity (no reading exceeded the permit limit of 20 percent). During the emissions
tests, the WESP voltages were measured continuously, and 6-minute averages were charted.
During the performance test, the measured particulate emissions were well below the emission
limitations (0.2 gr/dscf for green dryer No. 1 and 0.1 gr/dscf for green dryer No. 2). The
complete test results are documented in the test report.

Indicator data for the period of October through December of 1996 have been reviewed.
These data include 6-minute average WESP voltage graphs and copies of entries in the logbook
used to record equipment malfunctions and maintenance. Voltage excursions resulting in an
alarm occurred two times during the 3-month period on the WESP on dryer No. 1. One alarm
was the result of recycle water overflow and one was the result of a full E-tube chamber. Voltage
excursions resulting in an alarm occurred three times during the 3-month period on the WESP on
dryer No. 2; once because the recycle water system was plugged, once due to a recycle flow
warning, and once because 4 probes were misaligned. Normal operation was in the range of 40
to 50 kV, except during the short flush cycles. Based on the data collected, the indicator level of
30 kV is adequate.

Based on a review of historical data, the QIP threshold established for the WESP voltage is
six excursions in a 6-month reporting period. This level is less than 1 percent of the WESP
operating time. If the QIP threshold is exceeded in a semiannual reporting period, a QIP will be
developed and implemented. (Note: Submitting a proposed QIP threshold with the monitoring
approach is not required.)
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Figure A.9-1. WESP voltage levels.
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EXAMPLE COMPLIANCE ASSURANCE MONITORING:
FABRIC FILTER FOR PM CONTROL--FACILITY J

I. Background

A. Emissions Unit

Description: Line 3 Particleboard Sander
Identification: M2
Facility: Facility J

Anytown, USA

B. Applicable Regulation, Emission Limit. and Monitoring Requirements

Regulation No.: OAR 340-21, permit
Emission limits:
Particulate matter: 0.1 gr/dscf, 3 hr avg.
Monitoring requirements: Visible emissions, periodic monitoring (RM22)

C. Control Technology

Pulse-jet baghouse operated under negative pressure.

II. Monitoring Approach

The key elements of the monitoring approach are presented in Table A.10-1.
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JUSTIFICATION

I. Background
The pollutant-specific emission unit is the Line No. 3 Sander, which is used to sand
particleboard to the customer’s desired thickness. It is controlled by a Western Pneumatic pulse-
jet baghouse with 542 bags, which filters approximately 50,000 ft’ of air from the sander.

II. Rationale for Selection of Performance Indicators

Visible emissions was selected as the performance indicator because it is indicative of good
operation and maintenance of the baghouse. When the baghouse is operating properly, there will
not be any visible emissions from the exhaust. Any increase in visible emissions indicates
reduced performance of a particulate control device, therefore, the presence of visible emissions
is used as a performance indicator.

In general, baghouses are designed to operate at a relatively constant pressure drop.
Monitoring pressure drop provides a means of detecting a change in operation that could lead to
an increase in emissions. An increase in pressure drop can indicate that the cleaning cycle is not
frequent enough, cleaning equipment is damaged, the bags are becoming blinded, or the airflow
has increased. A decrease in pressure drop may indicate broken or loose bags, but this is also
indicated by the presence of visible emissions, indicator No. 1. A pressure drop across the
baghouse also serves to indicate that there is airflow through the control device.

III. Rationale for Selection of Indicator Ranges

The selected indicator range is no visible emissions. When an excursion occurs, corrective
action will be initiated, beginning with an evaluation of the occurrence to determine the action
required to correct the situation. All excursions will be documented and reported. An indicator
range of no visible emissions was selected because: (1) an increase in visible emissions is
indicative of an increase in particulate emissions; and (2) a monitoring technique which does not
require a Method 9 certified observer is desired. Although RM 22 applies to fugitive sources, the
visible/no visible emissions observation technique of RM-22 can be applied to ducted emissions;
1.e., Method 22-like observations.

The selected QIP threshold for baghouse visible emissions is five excursions in a 6-month
reporting period. This level is 3 percent of the total visible emissions observations. If the QIP
threshold is exceeded in a semiannual reporting period, a QIP will be developed and
implemented. (Note: Proposing a QIP threshold in the CAM submittal is not required.)

The indicator range chosen for the baghouse pressure drop is less than 5 in. H,O. An
excursion triggers an inspection, corrective action, and a reporting requirement. The pressure
drop is recorded daily. As the pressure drop approaches 5 in. H,0O, the bags are scheduled for
replacement. The bags are typically changed yearly. This indicator is also used to monitor for
bypass of the control device. If the pressure drop falls below 1 in. H,O during normal process
operation, the possibility of bypass is investigated. No QIP threshold has been selected for this
indicator.
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A.11 ELECTRIFIED FILTER BED FOR PM CONTROL-FACILITY K
(TO BE COMPLETED)
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A.12 FABRIC FILTER FOR PM CONTROL--FACILITY L
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L

II.

EXAMPLE COMPLIANCE ASSURANCE MONITORING
FABRIC FILTER FOR PM CONTROL -- FACILITY L

Background

A. Emissions Unit

Description: Ceramic Fiber Blanket Manufacture
Identification: Zone 1 Node 8
Facility: Facility L

Anytown, USA

B. Applicable Regulation, Emission Limit. and Monitoring Requirements

Regulation: Permit
Emission limits (particulate matter): 0.35 Ib/hr
Monitoring requirements: Bag leak detector required on baghouse exhaust

C. Control Technology

Pulse-jet baghouse operated under negative pressure

Monitoring Approach

The key elements of the monitoring approach are presented in Table A.12-1.
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TABLE A.12-1. MONITORING APPROACH

Indicator

Approach

Triboelectric Signal

A triboelectric monitor is installed at the baghouse exhaust. An alarm
will sound when the signal remains over a preset limit for 15 seconds to
indicate a broken filter bag.

II.

Indicator Range

An excursion is defined as a triboelectric signal greater than 70 percent of
scale for 15 seconds. Excursions trigger an inspection, corrective action,
and a reporting requirement. A triboelectric signal of zero during process
operation will trigger an investigation for control device bypass.

1.

Performance Criteria

A. Data Representativeness

B. Verification of Operational
Status

C. QA/QC Practices and
Criteria

D. Monitoring Frequency

Data Collection Procedures

Averaging Period

The data are collected at the emission point - the probe is located inside
the baghouse exhaust duct. The triboelectric signal is directly
proportional to the amount of particulate in the exhaust if factors such as
velocity and particle size remain relatively constant.

NA

The triboelectric probe is inspected periodically (at least monthly) for
dust buildup. The monitor has an automatic internal calibration function
for the electronics.

The triboelectric signal is monitored continuously.

One hour of data are displayed on the monitor in the control room at
2 second intervals. When an alarm occurs (signal over 70 percent for
15 seconds), it is logged electronically. Six-minute averages also are
archived on the computer network as a historical data record.

None.

A-88
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JUSTIFICATION

I. Background

The baghouse controls emissions from a ceramic fiberboard felting process and a production
line in the spun fiber area that is used to manufacture ceramic fiber blankets used for insulation.
The raw material (kaolin) is transferred to melting furnaces that are heated using electric current.
The liquid melt stream flows from the bottom of the furnace and is spun into fiber in the
collection chamber and formed into a fiber mat on a conveyor traveling below the chamber.
Needling is used to lock the fibers together and an oven dries the blanket. The blanket then
passes over a cooling table and is cooled by the passage of air through the blanket. It is then
trimmed to size and packaged. Dust emission points ducted to the baghouse include the board
felting process and cooling table.

The process stream exhaust is controlled by a pulse-jet baghouse operated under negative
pressure. The controlled air stream is at ambient conditions. The baghouse was manufactured by
Sly and is a single compartment baghouse containing 16 rows and a total of 176 bags. The air
flow through the baghouse is approximately 12,000 dscfm. Air flow through the system is
maintained by a single induced-draft fan downstream of the baghouse. The cleaned gas is
exhausted from a 24-inch wide rectangular duct. The baghouse residue is continuously
discharged from the collection hopper into a bin by a screw feeder.

II. Rationale for Selection of Performance Indicators

The bag leak monitor operates using the principles of frictional electrification
(triboelectricity) and charge transfer. As particles in the baghouse exhaust gas stream collide
with the sensor rod mounted on the inside of the exhaust duct, an electrical charge is transferred,
generating a small current that is measured and amplified by the triboelectric monitor. The
processing electronics are configured to produce a continuous output and an alarm at a specified
level.

The signal produced by the triboelectric monitor is generally proportional to the particulate
mass flow, but can be affected by changes in a number of factors, such as humidity, exhaust gas
velocity, and particle size. However, in baghouse applications, these factors are not expected to
vary considerably during normal operation. Therefore, an increase in the triboelectric signal
indicates an increase in particulate emissions from the baghouse.

Pulse-jet baghouse filters are cleaned using a burst of air, which dislodges the filter cake
from the bags and causes a momentary increase in particulate emissions until the filter cake
builds up again. The triboelectric monitor can be configured with a short (or no) averaging time
to display the baghouse cleaning cycle activity and monitor increases in a particular row’s
cleaning peak, or with a long signal averaging period to detect an overall increasing trend in the
baghouse’s emissions. Trends in the cleaning peaks are monitored and high cleaning peaks that
may indicate leaking or broken bags requiring maintenance trigger an alarm.
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Bypass of the control device will only occur if the baghouse fan is not operating. In this
case, the triboelectric signal would be zero.

III. Rationale for Selection of Indicator Ranges

An excursion is defined as a triboelectric monitor signal greater than 70 percent of scale for
15 seconds. When an excursion occurs, corrective action will be initiated, beginning with an
evaluation of the occurrence to determine the action required to correct the situation. All
excursions will be documented and reported.

The triboelectric monitoring system has the capability for dual alarms: an early warning
alarm and a broken bag alarm. The early warning alarm is set just above the normal cleaning
peak height (40 percent of scale). The broken bag alarm was set by injecting dust into the clean
air plenum of the baghouse and noting the signal level just before the point at which visible
emissions were observed at the baghouse exhaust (70 percent of scale). A 15-second delay time
is also used, so the alarm won’t activate due to short spikes that are not associated with the
cleaning cycle and do not indicate broken bags (e.g., a short spike due to a small amount of
particulate that accumulates on the duct wall and then breaks free).

The most recent performance test using EPA Method 5 was conducted on April 22-24,
1997. Three Method 5 test runs (one 240-minute, one 384-minute, and one 288-minute run)
were conducted, one test per day. The average measured PM emissions were extremely low:
0.01 Ib/hr. During the emissions tests, the triboelectric signal was recorded continuously at a
1-second frequency. Figure A.12-1 shows the triboelectric signal for 1 hour during Run 2. The
sharp peaks represent the brief increase in emissions immediately following the baghouse
cleaning cycle, before the filter cake builds up again. All cleaning peaks shown on this graph are
less than 35 percent of scale, which is below both alarm levels. There was one momentary spike
that could not be explained. The alarms were not activated during the emission testing and the
emissions were below the emission limit of 0.35 Ib/hr.

Monitoring data for a period of approximately 2 months (January 29 - April 2, 1997) were
reviewed, including 6-minute average archived triboelectric signal data and the electronic alarm
log. Review of these data indicated that the early warning alarm was activated eight times and
the broken bag alarm was activated once (i.e., there was one excursion). Based on all data
reviewed, the selected indicator and indicator level appears to be appropriate for this facility.
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Figure A.12-1. Triboelectric signal during 1-hour of Method 5 Run 2.
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A.13 FABRIC FILTER FOR PM CONTROL--FACILITY M
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EXAMPLE COMPLIANCE ASSURANCE MONITORING:
FABRIC FILTER FOR PM CONTROL -- FACILITY M

I. Background

A. Emissions Unit

Description: Primary nonferrous smelting and refining
APCD ID: 17-DC-001, 17-DC-002
Facility: Facility M

Anytown, USA

B. Applicable Regulation, Emission Limits, and Monitoring Requirements

Regulation: Permit; OAR 340-025-0415, 340-021-0030
Emission limits:

Opacity: 20 percent

Particulate matter: 0.2 gr/dscf
Monitoring requirements: Visible emissions (VE), pressure drop, fan

amperage, inspection and maintenance program

C. Control Technology:

Reverse-air baghouses operated under negative pressure

II. Monitoring Approach

The key elements of the monitoring approach are presented in Table A.13-1.
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MONITORING APPROACH JUSTIFICATION

I. Background

Primary nonferrous metal smelting and refining operations include mining; drying;
crushing, screening, and rejecting; calcining and melting; refining; casting; and other operations.
The ore is dried to remove most of the free moisture. The dried ore is then calcined to remove
the remaining free moisture and a portion of the chemically-combined moisture. A portion of the
iron is reduced, using carbon. The ore is then melted and reduced. The refined metal is cast into
ingots or shot, as requested by the customer.

The monitoring approach outlined here applies to melt furnace baghouses Nos. 1 and 2.
These baghouses control dust from four 23 MW electric melt furnaces (Nos. 1 through 4) and
two rotary kilns. They are ICA reverse-air baghouses with 12 compartments apiece; each
compartment contains 128 bags. Air flow through each baghouse is maintained by two induced-
draft variable speed fans downstream of each baghouse. The capacity of each baghouse is
275,000 acfm.

II. Rationale for Selection of Performance Indicators

Visible emissions (opacity) was selected as a performance indicator because it is indicative
of good operation and maintenance of the baghouse. When the baghouse is operating optimally,
there will be little visible emissions from the exhaust. In general, an increase in visible emissions
indicates reduced performance of the baghouse (e.g., loose or torn bags). These emissions units
have an opacity standard of 20 percent. A 6-minute Method 9 observation is performed daily.

The pressure drop through the baghouse is monitored continuously. An increase in
pressure drop can indicate that the cleaning cycle is not frequent enough, cleaning equipment is
damaged, or the bags are becoming blinded. Decreases in pressure drop may indicate significant
holes and tears or missing bags. However, opacity is a much more sensitive indicator of holes
and tears than pressure drop.

Good operation of the fan is essential for maintaining the required air flow through the
baghouse. The fan amps setting is selected to be high enough to draw the air required to collect
the dust from the four melting furnaces and two rotary kilns. Excess gas velocity can cause
seepage of dust particles through the dust cake and fabric. Fan amperage is an indicator of
proper fan operation and adequate air flow through the baghouse (the exhaust gas is not
bypassing the baghouse).

Implementation of a baghouse inspection and maintenance (I/M) program provides
assurance that the baghouse is in good repair and operating properly. Once per day, proper
operation of the compressor is verified to ensure that the bags are being cleaned. Proper
operation of the cleaning cycle facilitates gas flow through the baghouse and the removal of
particulate, and also helps prevent blinding of the filter bags. Operation at low pressures can
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result in inadequate cleaning, especially near the bottoms of the bags. Other items on the daily
I/M checklist include the dust pump, induced-draft fans, reverse air fan, dust screws, rotary
feeders, bins, cleaning cycle operation, leak check, and compartment inspection for bad bags.

III. Rationale for Selection of Indicator Ranges

The indicator range for opacity is a 6-minute average opacity of less than 20 percent. This
indicator range was selected based on the facility’s permit requirements and historical operating
data. Review of data collected in May 1997 indicate an average opacity of 10.9 percent (6-
minute average) for baghouse No.1, with 6-minute daily average readings ranging from 2.9 to
19.8 percent. For baghouse No. 2, the average was 11.5 percent, with 6-minute average readings
ranging from 3.1 to 18.8 percent. The 6-minute average is made up of observations taken at
15-second intervals.

The indicator range for baghouse pressure drop is a pressure drop between 5 and
15 in. H,O. This range was selected based on historical data obtained during normal operation.
The pressure drop is typically around 10 to 11 in. H,O. A review of data collected during April
and May of 1997 show a range of about 9 to 14 in. H,O. The indicator range selected for the fan
amperage is an amperage greater than 100. This range was set based on the level maintained
during normal operation. The fan is operated at a high enough setting to draw the required air for
dust collection from the four furnaces and two rotary kilns. It typically operates in the 100 to
157 amp range, with an average of 125 amps. When a problem with the baghouse is detected
during an inspection, the problem is recorded on the inspection log and corrective action is
initiated immediately.

The most recent performance test using compliance test methods (RM 5) was conducted on
July 8-9, 1997. During this test, the average measured PM emissions were 0.080 gr/dscf for
baghouse No. 1 and 0.053 gr/dscf for baghouse No. 2 (both were below the compliance limit of
0.2 gr/dscf). Opacity observations during testing averaged 17 percent for both baghouses. The
complete test results are documented in the test report. Prior to the performance test, an
inspection of the baghouse was performed to ensure that it was in good working order, with no
leaks or broken bags.
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EXAMPLE COMPLIANCE ASSURANCE MONITORING:
SCRUBBER FOR PM CONTROL--FACILITY N

I. Background

A. Emissions Unit

Description: Wood Fiber Dryer

Identification: Dryer No. 3

Facility: Facility N
Anytown, USA

B. Applicable Regulation, Emission Limit, and Monitoring Requirements

Regulation: OAR 340-30-021
Emission limit:
Particulate matter: 0.55 1b/1,000 sqft dried or 15.5 Ib/hr total PM limit

for all sources at MDF plant, excluding boiler, truck
dump, and storage areas.

Monitoring requirements: Pressure drop across wet scrubber, scrubber inlet
and outlet temperature.

C. Control Technology

Wet scrubber

II. Monitoring Approach

The key elements of the monitoring approach are presented in Table A.14-1.
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JUSTIFICATION

I. Background

The pollutant-specific emission unit is a wood fiber dryer denoted as the face system and
used in the manufacture of medium density fiberboard. Fiber from the dryer is removed by a low
energy cyclone. The exhaust from the cyclone is ducted to the scrubber. In the last 20 feet of the
duct, water is sprayed into the air stream. The emissions then enter the scrubber, where baffling
removes the suspended water droplets. The temperature drop across the spray section and the
pressure drop between the inlet to the spray section and the scrubber discharge are monitored.

II. Rationale for Selection of Performance Indicators

Pressure drop was selected as a performance indicator because it indicates the water level in
the scrubber. Maintaining an adequate water flow insures adequate particulate removal. A high
pressure drop indicates the water level in the scrubber is too high. Usually, high water level
problems are caused by a malfunction of the scrubber water level controller. A low pressure
drop is caused by a loss of water in the scrubber.

Temperature was selected because a temperature drop across the scrubber indicates that the
water sprays are operating. A loss of temperature differential indicates little or no water is being
applied to the exhaust gas stream, which in turn causes little particulate to be removed from the
exhaust. The most common cause of water loss is plugged nozzles due to wood fibers in the
recycled water.

Bypass of a scrubber only occurs if the scrubber is shut down during process operation.
The dryer is then controlled only by the cyclone. These periods are documented and reported.

III. Rationale for Selection of Indicator Ranges

The selected indicator range for the scrubber exhaust gas temperature is less than 150°F
(1 hour average). The selected indicator range for scrubber pressure drop is less than 6.5 in. H,O.
There is no lower limit for the pressure drop, since a high exhaust temperature will indicate a loss
of water flow. When an excursion occurs, corrective action will be initiated, beginning with an
evaluation of the occurrence to determine the action required to correct the situation. All
excursions will be documented and reported.

The indicator levels for the scrubber pressure drop and inlet and exhaust gas temperatures
are based on normal scrubber operation and performance test results. During source testing, the
scrubber was operating under normal conditions and the average scrubber exhaust gas
temperature was 132°F. With no water flowing through the scrubber, the exhaust temperature
would be about 30 degrees hotter. Therefore, the exhaust temperature limit was set at 150°F.
During the most recent performance test, the average pressure drop was 5.7 in. H,O.
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The most recent performance test using compliance test methods (ODEQ Method 7 for
particulate) was conducted at this facility on November 20-21, 1996. Three test runs were
conducted on the fiber dryer. During testing, the measured PM emissions from Dryer No. 3
averaged 0.008 gr/dscf (3.6 Ib/hr). During the compliance test the scrubber exhaust particulate
emissions were below the permit limit of 15.5 Ib/hr. During the emissions test, the pressure drop
and the scrubber inlet and outlet temperatures were measured continuously. The complete test
results are documented in the test report.

Figures A.14-1 and A-14.2 show average hourly temperature and differential pressure data
for scrubber No. 3 for the month of August 1997. The dips in the differential pressure and the
temperatures indicate periods when the scrubber was not operating. Figure A.14-1 shows that
the facility did not exceed the maximum outlet temperature limit of 150°F, and the inlet
temperature exceeded the outlet temperature during periods of scrubber operation. The average
hourly scrubber inlet temperature was 157°F, with a maximum hourly inlet temperature of 189°F,
and the average scrubber outlet temperature was 129°F, with a maximum hourly outlet
temperature of 142°F. The average temperature differential was 28°F. Figure A.14-2 shows that
the facility did not exceed the maximum pressure drop during the month of August. The average
differential pressure was 4.5 in. H,O during the month of August, with a maximum of 6 in. H,O.
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A.15 VENTURI SCRUBBER FOR PM CONTROL--FACILITY O
(TO BE COMPLETED)
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EXAMPLE COMPLIANCE ASSURANCE MONITORING SUBMITTALS

The purpose of this document is to supplement Appendix A of the Compliance Assurance
Monitoring (CAM) Technical Guidance'. The example CAM submittals presented in this
supplement are based upon “case studies” of the current monitoring approaches in use at actual
facilities and historical data obtained from the monitoring system. The development process for
these examples included: (1) identifying facilities which currently monitor control device
parameters, had long-term monitoring data available for review, had conducted a performance/
compliance test, and were willing to participate, (2) obtaining information on the monitoring
approach and monitoring data from the facility, (3) reviewing and analyzing the monitoring
approach and data, (4) discussing the information with plant personnel and, in some cases,
conducting a site visit, and (5) preparing an example monitoring approach submittal from the
information.

The basic approach used was to evaluate the monitoring conducted by the facility against
CAM general (design) and performance criteria. A monitoring approach submittal based upon
the facility’s current monitoring, modified as necessary to comply with CAM requirements, was
then drafted. If sufficient information was available to evaluate alternative approaches (e.g.,
different indicators, indicator ranges, or data averaging periods), alternative approaches also
were investigated. Note that the resulting examples are not necessarily the only acceptable
monitoring approaches for the facility or similar facilities; they are simply examples of
approaches used by particular facilities. The owner or operator of a similar facility may propose
a different approach that satisfies part 64 requirements. Also, the permitting authority may
require additional monitoring.

One purpose of this supplement is to provide nonprescriptive examples of monitoring
approaches that meet the CAM submittal requirements for the specific cases studied. Each
example monitoring submittal contains background information (including identification of the
pollutant specific emissions unit), a description of the monitoring approach, and the rationale for
selecting the indicators and indicator ranges. These examples represent the level of detail
recommended by EPA, but States may develop their own guidance as to the level of detail (more
or less) required in CAM monitoring approach submittals. Table 1 lists the examples contained
in this supplement. Information has been collected for other control devices and monitoring
approaches and example monitoring approach submittals for these cases are being prepared for
future release.

'U.S. Environmental Protection Agency. Technical Guidance Document: Compliance
Assurance Monitoring, August 1998. Available on the EPA web site at
http://www.epa.gov/ttn/emc/cam.html.
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Table 1. Example CAM Submittals Included in this Supplement

Number Example Title

A.4b Scrubber for VOC Control - Facility Q

A.9b Wet Electrostatic Precipitator (WESP) for PM Control - Facility P
A.ll Electrified Filter Bed (EFB) for PM Control - Facility K
A.16 Control Device Bypass - Facility R

A.17 Venturi Scrubber for PM Control - Facility S

A.18 Carbon Adsorber for VOC Control - Facility T

A.19a Baghouse for PM Control - Facility V

A.19 Baghouse for PM Control - Facility V

A.20 Absorber for SO, Control - Facility W

A.24 Carbon Adsorber for VOC Control - Facility EE

A.25 Electrostatic Precipitator (ESP) for PM Control - Facility FF
A.27 Flue Gas Recirculation (FGR) for NO, Control - Facility HH

A-2
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EXAMPLE COMPLIANCE ASSURANCE MONITORING:
PACKED BED SCRUBBER FOR VOC CONTROL - FACILITY Q

I. Background

A. Emissions Unit

Description: Batch mixers and tanks used in a chemical
process

Identification: Scrubber B-67-2

Facility: Facility Q

Anytown, USA

B. Applicable Regulation, Emissions Limit, and Monitoring Requirements

Regulation: Permit, State regulation

Emissions limit:
VOC: 3.6 pounds per hour

Monitoring requirements: Inlet water flow, acetic acid concentration in
scrubber underflow

C. Control Technology Packed bed scrubber

II. Monitoring Approach

The key elements of the monitoring approach for VOC are presented in Table A.4b-1. The
selected indicators of performance are the scrubber inlet water flow rate and the acetic acid
concentration in the scrubber water underflow. The scrubber inlet water flow rate is measured
continuously and recorded twice daily. The scrubber water underflow is sampled twice daily;
the acetic acid concentration of each sample is determined by titration.
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MONITORING APPROACH JUSTIFICATION

I. Background

The pollutant specific emissions unit (PSEU) consists of process equipment in the cellulose
esters division controlled by a packed bed scrubber. The process consists of batch mixers that
are used to convert cellulose into cellulose ester. Each mixer may be started at a different time
and may be used to make several batches per day. While in the mixers, the intermediate product
is dissolved in acetic acid. The ester solution is transferred to storage tanks before being pumped
into the next step in the process. A vent system collects the vapors from the mixers and tanks
and a fan operated at constant speed pulls the vapors through the vent lines and into the scrubber.
It is not possible for the gas to bypass the scrubber. The VOC load to the scrubbers in this
division primarily consists of acetic acid (and other carboxylic acids).

The scrubber is 4 feet in diameter and has about 8 feet of 2-inch packing. Fresh water is
sprayed at the top of the packing at 4 to 6 gpm; water from the underflow is recirculated to the

middle of the scrubber. The normal exit gas flow rate is approximately 1800 actm.

II. Rationale for Selection of Performance Indicators

A packed bed scrubber is used to reduce VOC emissions from part of a chemical
manufacturing process. Both batch mixers and process tanks are vented to this scrubber. The
processes in this area of the facility are mostly semi-batch operations, so the production rate at
any one time varies. Therefore, it is difficult to relate the production rate to the VOC load
vented to this scrubber.

To comply with the applicable emission limit, a minimum water flow rate must be supplied
to the scrubber to absorb a given amount of VOC in the gas stream, given the size of the tower
and height of the packed bed. The liquid to gas (L/G) ratio is a key operating parameter of the
scrubber. If the L/G ratio decreases below the minimum, sufficient mass transfer of the pollutant
from the gas phase to the liquid phase will not occur. The minimum liquid flow required to
maintain the proper L/G ratio at the maximum gas flow and vapor loading through the scrubber
can be determined. Maintaining this minimum liquid flow, even during periods of reduced gas
flow, will help ensure that the required L/G ratio is achieved at all times. The concentration of
acetic acid in the scrubber underflow can be related to the water flow rate and acetic acid
emissions, based on emissions test results and process modeling.

III. Rationale for Selection of Indicator Ranges

The indicator ranges were selected based on engineering calculations using ASPEN®™
process modeling software, emissions test data, and historical data. Computer modeling of the
scrubber system was performed for the maximum allowable VOC concentration in the scrubber
exhaust; the inlet water flow rate necessary for achieving adequate control was determined for
several concentrations of acetic acid in the underflow. The scrubber efficiency was calculated
using data obtained from emissions testing. The scrubber was modeled using an equilibrium-
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based distillation method and ideal behavior of the gas phase was assumed; liquid phase activity
coefficients were estimated from a Wilson parameter fit of vapor-liquid equilibria data. It was
assumed that the control device delivers three actual stages of counter-current mass transfer with
a recycle stream pumped from the effluent to the center of the column to ensure adequate
distribution of the liquid over the packing. The engineering model was calibrated for accuracy
using the results of source testing conducted while at normal operating conditions.

Figure A.4b-1 is a plot of the modeled
operating conditions (inlet water flow and

scrubber underflow acetic acid concentration) . 19 >
necessary to maintain compliance. The line S 14 L

represents the operating conditions at maximum ©

allowable emissions (3.6 Ib VOC/hr); the =

scrubber’s VOC emissions are below the limit S 13

when the scrubber is operated at conditions that 3

fall below this line. For example, operating at a 2 12 ¢

scrubber water flow rate of 4 gpm with an acetic =

acid concentration in the scrubber underflow of § 11 +

12 percent provides a margin of compliance with D

the permitted VOC emission rate. The selected 10 ; ;

indicator ranges for inlet water flow and 3 4 5 6
underflow acetic acid concentration were chosen

based on the compliance curve and normal Water Feed (gpm)
operating conditions. The indicator range Figure A.4b-1. Compliance curve.

(acceptable operating range) is defined as any

operating condition where the scrubber inlet

water flow is greater than 4 gpm and the scrubber underflow acetic acid concentration is less
than 10 percent.

The 4 gpm level was chosen because it is the lower end of the preferred operating range.
The 10 percent value was chosen because it is less than any point on the compliance curve (see
Figure A.4b-1), and the 1997 historical data show that all measured concentration data were less
than 8.4 percent (typical values were between 2 and 6 percent). When an excursion occurs
(scrubber inlet water flow of less than 4 gpm and/or scrubber underflow acetic acid
concentration of greater than 10 percent), corrective action will be initiated, beginning with an
evaluation of the occurrence to determine the action required to correct the situation. All
excursions will be documented and reported.

The scrubber typically operates at a water flow rate of 4 to 6 gpm. Figure A.4b-2 shows
scrubber water flow data collected in 1997. The range for the 1997 data is 3 to 9.5 gpm; the
mean scrubber water flow rate was 5.3 gpm. There are four values less than 4 gpm, indicating
four excursions. The bulk of the data falls between 5 and 6 gpm. Corrective action typically is
taken (the flow is increased) when the scrubber water flow begins to fall below 5 gpm in order to
avoid an excursion.
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Figure A.4b-2. 1997 scrubber water flow rate data.

Historical data from 1997 show the acetic acid concentration in the underflow is typically
less than 6 percent. Figure A.4b-3 shows scrubber underflow acetic acid concentration data for
1997. The maximum concentration was 8.4 percent, which is within the CAM indicator range.
The mean concentration was 3.9 percent. The values decrease toward the end of the year

because production was decreased due to
temporary changes in the market for a key
product. This further verifies the
correlation between the acid concentra-
tion in the underflow and the VOC load to
the scrubber. Because historical data
show that the scrubber routinely operates
within the indicator range, there is not
much variability in the data during typical
production periods, and the post-control
emissions from this scrubber are below
the major source threshold, the water flow
rate and acid concentration are recorded
only twice daily.

An emissions test was conducted on
this scrubber in December 1994. An
acetic acid sampling train validated using
EPA Method 301 was used to measure
acetic acid emissions and EPA Methods 1
through 4 were used to determine vent gas
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Figure A.4b-3. 1997 underflow acetic acid
concentration data.
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volumetric flow rates. The permitted emission limit is 3.6 Ib VOC/hr. The average emissions
during testing were 0.2 Ib/hr, well below the emissions allowed for this scrubber. The inlet
water flow rate was 5 gpm and the average scrubber underflow acetic acid concentration was

5 percent. The test parameters and measured emissions and underflow concentration were used
in the ASPEN® computer model to calculate the efficiency of the scrubber. The model was then
used with that same efficiency to generate the compliance curve in Figure A.4b-1.

Figure A.4b-4 shows the underflow acetic acid concentration versus the scrubber water
flow rate for 1997. There were four excursions in 1997; the flow rate was less than 4 gpm
during those excursions, but the underflow acid concentration was always less than 10 percent.

Underflow Conc., % Acetic Acid

Water Feed, gpm

Figure A.4b-4. 1997 underflow acetic acid concentration vs. scrubber water flow.
(2 measurements per day)

A.4b-6
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L.

II.

EXAMPLE COMPLIANCE ASSURANCE MONITORING
WET ELECTROSTATIC PRECIPITATORS (WESP) FOR PM CONTROL — FACILITY P

Background

A. Emissions Unit

Description:

Identification:
APCD ID:
Facility:

Steam-heated dryers used in plywood
manufacturing

Veneer Dryers 1-6 (EU2)
WESP 1, WESP 2

Facility P
Anytown, USA

B. Applicable Regulation and Emission Limit

Regulation No.:

Emission limits:
Particulate Matter (PM):

Monitoring Requirements:

C. Control Technology

Monitoring Approach

Permit, State Regulation

0.3 1b/1,000 ft* (MSF) dried (3/8-inch thickness
basis)

Monitor WESP secondary voltage, quench inlet
temperature, and WESP outlet temperature.

Wet electrostatic precipitator

The key elements of the monitoring approach are presented in Table A.9b-1. The selected
indicators of performance are: WESP secondary voltage, quench inlet temperature, and WESP
outlet temperature. The selected indicator ranges are based on hourly average values.
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MONITORING APPROACH JUSTIFICATION

I. Background

The pollutant-specific emissions units (PSEU) are the two WESPs that control six veneer
dryers. The dryers are longitudinal, steam-heated dryers manufactured by Coe and Moore and
are used in the manufacture of plywood. Veneer is introduced into the dryer either manually or
using automated veneer sheet feeders. The dried veneer sheets pass through a moisture detector
as they exit the dryer where any sheets not meeting moisture specifications are marked and
sorted for redrying. Dry veneer sheets are coated with mixed glue and formed into panels.

Two WESPs, also referred to as E-tubes, remove particulate matter from the dryer exhaust.
WESP No. 1 serves dryers Nos. 1, 5, and 6 and WESP No. 2 serves dryers Nos. 2, 3, and 4.

II. Rationale for Selection of Performance Indicators

A WESP is designed to operate at a relatively constant voltage. A significant decrease in
voltage is indicative of a change in operating conditions that could lead to an increase in
emissions. Low voltage can indicate electrical shorts or poor contacts that require maintenance
or repair of electrical components. However, the regular flush cycles the WESPs undergo to
remove the particulate from the collection surfaces may also cause drops in voltage of short
duration. These brief voltage drops are part of the normal operation of the WESP.

Monitoring gas stream temperature can provide useful information about the performance
of a WESP. Quench inlet temperature primarily is an indication that the inlet gas stream is not
so hot that a fire may develop in the duct work or WESP. In addition, the gas stream needs to be
cooled in order for some of the pollutants to condense. The WESP outlet temperature indicates
that the gas stream has been sufficiently saturated to provide for efficient particle removal, and
that the water spray prior to the WESP inlet is functioning. High outlet temperatures could be
the result of plugged nozzles, malfunctioning pumps, or broken or plugged piping.

III. Rationale for Selection of Indicator Ranges

The selected indicator ranges are given below:

Secondary voltage: >35kV
Quench inlet temperature: <375°F
Stack outlet temperature: <175°F

An excursion is defined as (1) an hourly average voltage less than 35 kV; (2) an hourly average
quench inlet temperature greater than 375°F; or (3) an hourly average WESP outlet temperature
greater than 175°F. When an excursion occurs, corrective action will be initiated beginning with
an evaluation of the occurrence to determine the action required to correct the situation. All
excursions will be documented and reported. An hourly average was chosen to account for the
intermittent flush cycles the WESPs undergo that cause the voltage to drop temporarily.
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The indicator level for the WESP voltage was selected based upon the level maintained
during normal operation. Typical operating voltages range from 35 to 55 kV. During the most
recent performance test, the voltage ranged from 35 to 54 kV and the PM emissions were below
allowable levels. An indicator level at the low end of the normal operating range was selected
(35 kV). During a malfunction (such as an electrical short), the WESP voltage levels are
appreciably lower than normal operational levels. The voltage also drops for a short period
during the normal flush cycles that are performed every few hours to clean the tube surface
where particulate is collected. Figure A.9b-1 displays the hourly average WESP secondary
voltage during October 1997 for WESP No. 1.
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Figure A.9b-1. October 1997 hourly average
secondary voltage (WESP No. 1).

The indicator levels for the quench inlet and WESP outlet gas temperatures also were
selected based on levels maintained during normal operation. High temperatures may indicate a
fire in the dryer or ductwork or a lack of water flow to the WESP. Temperature action levels
were selected that are slightly higher than normal operating temperatures. If the water flow to
the WESP is lost, the WESP outlet temperature will begin to approach the inlet temperature,
which is much higher than 175°F. Figures A.9b-2 and A.9b-3 display the hourly average quench
inlet and WESP outlet temperature during October 1997 for WESP No. 1.
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Figure A.9b-2. October 1997 Hourly Average Quench Inlet Temperature
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Figure A.9b-3. October 1997 Hourly Average WESP Outlet Temperature

(WESP No. 1)
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Indicator data for December 1995 to January 1996 and for October 1997 through
December 1997 were reviewed. These data included hourly average WESP secondary voltage,
quench inlet temperature, and WESP outlet temperature measurements. The maximum hourly
average quench inlet temperature for WESP No. 1 was 336°F, while the maximum for WESP
No. 2 was 352°F. The maximum hourly average stack outlet temperature for WESP No. 1 was

151°F, while the maximum stack outlet temperature for WESP No. 2 was 178°F. The average
monthly voltages ranged from 47 to 51 kV for WESP No. 1 and from 40 to 46 kV for WESP

No. 2.

Data obtained during the most recent performance test (October 1996) confirmed the unit
was in compliance. During this test, the average measured PM emissions were 0.19 1b/MSF
dried for WESP No. 1 and 0.21 Ib/MSF dried for WESP No. 2. The measured particulate
emissions were below the emission limitation of 0.3 1b/MSF dried (3/8-inch thickness basis).
The WESP operating parameters during the performance test are summarized in Table A.9b-2.

TABLE A.9b-2. WESP OPERATING PARAMETERS DURING THE MOST RECENT

PERFORMANCE TEST
Particulate,
WESP Production, Ib/MSF dried WESP voltage, | Quench inlet | WESP outlet,
No. Run ft*/hr (3/8-inch basis) kV T (F) T (F)

1 1 22,760 0.24 54 317 134
2 23,419 0.17 54 318 134

3 23,075 0.17 -- - -
Average 23,085 0.19 54 318 134
2 1 23,899 0.24 35 328 147
2 32,238 0.17 38 332 143
3 26,897 0.20 40 331 147
Average 27,678 0.21 38 330 146
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A.11 ELECTRIFIED FILTER BED FOR PM CONTROL
OF VENEER DRYERS - FACILITY K
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EXAMPLE COMPLIANCE ASSURANCE MONITORING
ELECTRIFIED FILTER BED (EFB) FOR PM CONTROL — FACILITY K

I. Background

A. Emissions Unit

Description: Natural gas-fired dryers used in plywood
manufacturing

Identification: Veneer Dryer 1, Veneer Dryer 2

Facility: Facility K

Anytown, USA

B. Applicable Regulation, Emission Limit, and Monitoring Requirements

Regulation: Permit, State regulation

Emission Limits:
Particulate matter (PM): 0.30 1b/1000 ft* (MSF) dried (3/8-inch thickness
basis), 4.1 Ib/hr

Monitoring Requirements: EFB inlet temperature, EFB voltage, and EFB
ionizer current.

C. Control Technology EFB

II. Monitoring Approach

The key elements of the monitoring approach are presented in Table A.11-1. The selected
indicators of performance are: EFB inlet temperature, voltage, and ionizer current. The selected
indicator ranges are based upon hourly average values.
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MONITORING APPROACH JUSTIFICATION

I. Background

The pollutant-specific emissions unit (PSEU) consists of two natural gas direct-fired veneer
dryers controlled by an EFB. Dryer 1 is manufactured by Moore and has one zone and four
decks. Dryer 2 is manufactured by Coe and has two zones and five decks. The dryers are used
in the manufacture of plywood.

II. Rationale for Selection of Performance Indicators

Wood dryer exhaust streams contain dry PM, products of combustion and pyrolysis, and
aerosols formed by the condensation of hydrocarbons volatilized from the wood chips. Since
some of the pollutants from the dryers are in a gas phase at the normal dryer exhaust temperature
of 250° to 300°F, these pollutants must be condensed in order to be collected by the EFB. The
gas stream is cooled to a temperature of about 180°F by the evaporative gas cooler that precedes
the EFB, using a water mist. The pollutants condense into fine liquid droplets and are carried
into the EFB. The EFB ionizer gives the particles in the gas stream an electrical charge. The
high voltage electrode in the gravel bed creates charged regions on the gravel. As the gas passes
through the bed, the charged particles are removed from the gas and transferred to the surface of
the bed. Liquid and dust continuously build up on the gravel surface; the liquid slowly travels
through the bed and is allowed to drip into the drain outlet in the bottom of the unit. The gravel
is periodically replaced (about one-third of the gravel is replaced each month).

Factors that affect emissions from wood dryers include wood species, dryer temperature,
dryer residence time, dryer loading rate, and previous drying history of the wood. The rate of
hydrocarbon aerosol formation (from vaporizing the extractable portion of the wood) is lower at
lower dryer temperatures. Small increases in dryer temperature can produce relatively large
increases in the PM emission rate. If particles are held in the dryer too long, the surfaces can
volatilize; if these emissions are released into the ambient air, a visible blue haze can result.

The CAM indicators selected are EFB inlet temperature, EFB voltage, and EFB ionizer
current. The EFB must be maintained at the proper temperature to allow collection of the
hydrocarbon aerosol and particulate matter from the dryer. The EFB inlet temperature is
monitored to indicate the gas stream was cooled to the proper temperature range before entering
the EFB and that the bed is operating at the proper temperature. Information from the EFB
manufacturer indicates that high EFB temperatures (e.g., temperatures in excess of 200°F) may
result in excess stack opacity, as will low gravel levels (a low gravel level may cause insufficient
PM collection). The voltage on the gravel and the current on the ionizer must be maintained so
negatively charged particles in the exhaust gas are attracted to positively charged regions on the
gravel bed. An adequate ionizer current level indicates the corona is charging the particles in the
gas stream. The bed voltage level indicates the intensity of the electric field in the bed. A drop
in voltage or current could indicate a malfunction, such as a short or a buildup of dust or
hydrocarbon glaze on the ionizer or the gravel. A short in the bed will show as high current with
little or no voltage. A foreign object in the gravel bed which bridges the gap between the
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electrode and grounded louvers can short the bed, as can a cracked electrical insulator. The
bed’s PM collection efficiency increases as the voltage and current increase within the unit’s
operating range.

The parameters selected for monitoring are consistent with technical information on the
operation, maintenance, and emissions for EFB’s and dryers provided in EPA’s September 1992
draft Alternative Control Technology (ACT) document for PM-10 emissions from the wood
products industry. These parameters also were recommended by the manufacturer as parameters
to monitor to ensure proper operation of the EFB unit.

III. Rationale for Selection of Indicator Ranges

Indicator data for June through August were collected and reviewed. These data include
EFB cooler inlet and outlet temperature, bed temperature, bed voltage, and ionizer current
measurements. No indicator ranges are specified in the current operating permit, but the permit
does state that the EFB bed temperature shall not exceed 145°F when pine veneer is being dried.
Based on the manufacturer’s recommendations, historical data, and data obtained during source
testing, the following indicator ranges were selected:

EFB bed inlet temperature: <170°F

(<145°F when drying pine veneer)
EFB bed voltage: >8 kV
EFB ionizer current: >2 mA

An excursion is defined as an hourly average of any parameter which is outside the
indicator range. When an excursion occurs, corrective action will be initiated beginning with an
evaluation of the occurrence to determine the action required to correct the situation. All
excursions will be documented and reported.

Figure A.11-1 shows the hourly average EFB inlet temperature for June. The permit
requires that the EFB bed temperature be less than 145°F while drying pine veneer. The EFB
inlet temperature is used as a surrogate for bed temperature. During normal operation, the
typical inlet temperature was 160 to 165°F when drying species other than pine. There were
short periods of operation at 130 to 140°F when drying pine veneer, and lower temperatures that
indicate the dryers were not operating (e.g., on Fridays during the routine maintenance
shutdown). Similar operating ranges were observed for July and August. The maximum hourly
average EFB inlet temperatures for June, July, and August were 174°F, 173°F, and 176°F,
respectively. The manufacturer recommends maintaining the EFB at a temperature of 160 to
180°F. Therefore, based on this recommendation and on normal operating conditions, the
indicator range chosen was an hourly average inlet temperature less than 170°F (less than 145°F
when drying pine veneer). If the EFB inlet temperature exceeds 170°F (145°F when drying
pine), corrective action will be initiated.

Figure A.11-2 shows the hourly average EFB voltage for June. From Figure A.11-2, it can
be observed that the EFB typically operates in the range of 10 to 15 kV. Some short periods of
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operation occur from 5 to 10 kV. The mean hourly voltages for June, July, and August are given
below. These statistics do not include data from periods during which the EFB was not
operating and the voltage was recorded as 1.0 or zero. (For example, the EFB is shut down
every Friday for maintenance.)

Mean hourly average
Month voltage, kV
June 12.4
July 11.6
August 10.9
Average 11.6

The manufacturer’s recommended bed voltage range is 5 to 10 kV. The average voltages
during the 1992, 1993, and 1996 performance tests were 6.7 kV, 11 kV, and 14 kV, respectively.
Based on all data reviewed, greater than 8 kV was chosen as the indicator range for the hourly
average EFB bed voltage. If the hourly average bed voltage drops below 8 kV during periods of
normal operation (excludes shutdown periods), corrective action will be initiated.

Figure A.11-3 shows the hourly average EFB ionizer current for the month of June. From
Figure A.11-3 it can be seen that the EFB typically operates at an ionizer current in the range of
2 to 5 mA. The mean hourly average currents for June, July, and August are shown below. In
addition, the manufacturer’s recommended range is 2 to 4 mA. Therefore, the indicator range
chosen was an hourly average current greater than 2 mA. If the hourly average ionizer current
drops below 2 mA during normal operation (excludes shutdown periods), corrective action will
be initiated.

Mean hourly average
Month current, mA
June 2.8
July 2
August 2
Average 2.3

Emissions test results and indicator data are presented below for the 1992, 1993, and 1996
performance tests. The 1992 and 1993 tests were conducted while drying pine; the 1996 test was
conducted while drying Douglas fir. The EFB is subject to a PM emission limitation of
0.30 Ib/MSF (4.1 Ib/hr). Both limits were met during all three performance tests.
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PM PM PM Average EFB
emissions, emissions, emissions, Average voltage, | Average ionizer inlet
Year gr/dscf Ib/MSF Ib/hr kV current, mA temperature, °F
1992 0.016 0.16 1.5 6.7 4.9 153
1993 0.015 0.22 2.0 10.8 2.8 154
1996 0.02 0.30 1.1 14 1.4 189
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Figure A.11-1. June EFB inlet temperature (hourly average).
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Figure A.11-3. June EFB ionizer current (hourly average).
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EXAMPLE COMPLIANCE ASSURANCE MONITORING
CONTROL DEVICE (BOILER) BYPASS — FACILITY R

I. Background

A. Emissions Unit

Description: APCD (boiler) bypass valve
Identification: East and West boilers
Facility: Facility R

Anytown, USA

B. Applicable Regulation, Emissions Limit, and Bypass Monitoring Requirements

Regulation: Permit, State regulation

Emissions Limits:
CO: 200 ppm

Monitoring Requirements: Temperature downstream of bypass valve.

C. Control Device

Two boilers in parallel.

II. Monitoring Approach

The key elements of the bypass monitoring approach are presented in Table A.16-1. The
selected indicators are the temperatures in the horizontal and vertical portions of the bypass line
downstream of the boiler bypass valve. The temperatures are measured continuously;
instantaneous temperature values are recorded every 15 minutes.

Note:  This compliance assurance monitoring example is presented as an illustration of one
approach to monitoring for control device bypass. The example presents only the
parameters monitored to ensure the control device is not being bypassed. Parameters to
ensure the control device is operating properly also are monitored, but are not discussed
in this example.
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TABLE A.16-1. BYPASS MONITORING APPROACH

I.  Indicator Vertical and horizontal bypass line temperatures
Measurement Approach Thermocouples downstream of bypass valve.
II. Indicator Range An excursion is defined as a vertical line temperature of

greater than 550°F or a horizontal line temperature of greater
than 250°F. An excursion shall trigger an inspection,
corrective action as necessary, and a reporting requirement.

III. Performance Criteria Gas temperature is measured using thermocouples in two
A. Data Representativeness locations downstream of the bypass valve, prior to the
common exhaust stack. The minimum accuracy of the
thermocouples is 2.2°C (+4°F) or £0.75 percent of the
temperature measured in °C, whichever is greater.

B. Verification of Operational Status NA

C. QA/QC Practices and Criteria The thermocouples are checked annually with a redundant
temperature sensor. Acceptance criteria: =15°F of the
measured value.

D. Monitoring Frequency The temperatures are measured and recorded every
15 minutes.
Data Collection Procedures The temperatures are recorded by the computer control

system every 15 minutes.

Averaging period None.
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I. Background

MONITORING APPROACH JUSTIFICATION

The FCCU regenerator flue gas contains approximately 10 percent CO by volume, and is
referred to as “CO gas.” The CO gas is routed to two tangentially-fired boilers (East and West)
in parallel, designed with sufficient residence time, turbulence, and temperature to fully combust
the CO to CO,. The exhaust from each boiler enters a common stack, where an emission limit of
200 ppm CO must be met. The FCCU regenerator is equipped with piping that enables the CO

gas to bypass the boilers and flow directly to the common stack. Use of the bypass line is

essential for the safe operation of the boilers during startup and shutdown periods. The piping is
equipped with a butterfly valve. The position of this valve is monitored by the computer control
system, and is kept fully closed during normal operation. The operators routinely pack the valve
with ceramic fiber insulation to prevent leaks. A process schematic is shown in Figure A.16-1.
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Figure A.16-1. Process schematic.
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II. Rationale for Selection of Performance Indicator

Although the bypass valve position is computer-controlled, it has a tendency to leak if not
tightly packed with insulation. Therefore, the operators need an indicator to detect leakage of
the valve that might cause excess CO emissions. Testing was performed to determine the effect
of boiler load on CO emissions. The results showed the boilers emitted negligible CO regardless
of operating load. The effect of a leaky valve on CO emissions (measured in the stack) and the
gas temperature downstream of the bypass valve then was examined. The results showed that as
the amount of valve leakage increases and the CO concentration in the common stack increases,
the temperature downstream of the valve also increases because of the high temperature of the
CO gas (the temperature of the CO gas upstream of the valve is approximately 960°F).
Therefore, the selected indicator of a leaky or open bypass valve is the temperature downstream
of the bypass valve.

III. Rationale for Selection of Indicator Range

A test program was conducted to determine the relationship between the gas temperature
downstream of the bypass valve and the CO emissions. The gas temperature in the bypass line
and the CO concentration in the common stack were measured at baseline conditions (no
leakage) and for eight different leak conditions. Temperature was measured at two locations: the
vertical section of the bypass line (19 feet downstream of the valve) and the horizontal section of
the bypass line (47 feet downstream of the valve). During normal conditions, when the CO level
in the common stack was less than 50 ppm, the temperature in the vertical section was roughly
410°F, while the temperature in the horizontal section was 110°F.

To induce leakage of the valve, the valve was opened 5 percent on day 1 and 3 percent on
day 2, and immediately closed. The packing material broke loose during each opening. On
inducing the leaks, the temperature downstream of the valve rose quickly and eventually reached
a stable temperature. To evaluate the effect of adding packing to the valve on downstream
temperatures and CO levels in the common stack, the valve was progressively packed with
ceramic fiber insulation and allowed to stabilize. The level of CO in the stack and the
downstream temperatures decreased with the amount of insulation added.

For each of the seven test runs or conditions, multiple data points were collected and
recorded for the temperatures and the CO concentrations. Rather than calculating the average
as the representative value for each run as is traditionally done with performance test data, a
percentile measure was determined from the data for each run. The percentile value for
temperature and for CO concentration were selected independently. All of the temperature
readings for the run were ranked from lowest to highest, and the value that coincides with the
5" percentile for all of the temperature readings for that run was selected. Then, all of the CO
concentration readings for the run were ranked lowest to highest, and the value that coincides
with the 95" percentile for all of the CO concentration readings for that run was selected. These
percentile values were selected to represent the test run instead of an average value. Table A.16-
2 shows a summary of the readings for each test condition or run; both the average values and
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the percentile values are shown. Table A.16-2 shows data for the vertical duct temperature,
horizontal duct temperature, and CO concentration for each test condition.

Figures A.16-2 and A.16-3 show the relationship between CO emissions and the gas
temperature at the horizontal and vertical locations. The 5™ percentile temperature readings
reflect levels at the lower end of the range for each condition that can alert the boiler operator to
bypass valve leakage. Conversely, since the CO levels varied during each test condition, the
95" percentile CO levels for each test condition were selected to be conservative (on the high
side). For added confidence, indicator ranges were developed for both measurement locations (it
is expected that the two thermocouples will not fail at the same time). Based on the data
collected during testing, an excursion is defined as a vertical duct temperature of greater than
550°F or a horizontal duct temperature of greater than 250°F. An excursion will trigger an
inspection, corrective action as necessary, and a reporting requirement.
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TABLE A.16-2. SUMMARY OF TEMPERATURE AND CO EMISSIONS LEVELS DURING TEST CONDITIONS

Vertical Temperature Readings

Horizontal Temperature

CO Level (ppmvd at 50%

(°F) Readings (°F) excess air)
Test Period
Condition (minutes) Average 5™ Percentile Average 5™ Percentile Average 95™ Percentile
Baseline -- Normal operation, minimal leakage 222 410 405 112 109 39.5 44.5
Openl -- Open/close bypass valve to force leakage 8 Transient Data Period
(day 2)
Leak -- Monitoring period following valve 98 683 641 463 426 351 358
open/close
Packl -- Monitoring period after one tube of 10 Transient Data Period
packing was injected into valve
Pack? -- Monitoring period after a second tube of 57 676 671 453 449 229 230
packing was injected
Pack3 -- Monitoring period after a third tube of 1084 634 629 341 307 169 191
packing was injected
Pack 45 -- Monitoring period after a fourth and 176 482 443 179 160 30.0 35.7
fifth tube of packing was injected
Open 2 -- Close/open bypass valve to force leakage 9 Transient Data Period
a second time (day 3)
Leak 2 -- Monitoring period following valve 105 641 604 443 411 242 248
open/close #2
Pack1X -- Monitoring period after one tube of 20 Transient Data Period
packing was injected into valve after Leak 2
Pack 2X -- Monitoring period after a second tube 122 588 577 397 389 123 127

of packing was injected into valve after Leak2
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Figure A.16-2. CO Level (95" Percentile) in the Common Stack vs. Horizontal Temperature

Measurement (5" Percentile).
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Figure A.16-3. CO Level (95" Percentile) in the Common Stack vs. Vertical Temperature

Measurement (5" Percentile).
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EXAMPLE COMPLIANCE ASSURANCE MONITORING
VENTURI SCRUBBER FOR PM CONTROL: FACILITY S

I. Background

A. Emissions Unit

Description: Wood-fired boiler
Identification: Boiler A
Facility: Facility S

Anytown, USA

B. Applicable Regulation, Emissions Limit, and Monitoring Requirements

Regulation: State regulation (Federally enforceable)

Emissions Limit:
Particulate Matter (PM): Determined using the following equation:

P= 0.5 *(10/R)**
where:
P = allowable weight of emissions of fly ash and/or other PM in

Ib/mmBtu.

R = heat input of fuel-burning equipment in mmBtu/hr based on
the measured percent of O, and volumetric flow rate.

The State rule also specifies that the opacity of visible emissions cannot be
equal to or greater than 20 percent, except for one 6-minute period per
hour of not more than 27 percent.

Monitoring Requirements: Continuous Opacity Monitoring System (COMS)

C. Control Technology

Venturi scrubber

II. Monitoring Approach

The key elements of the monitoring approach are presented in Table A.17-1. The
indicators of performance are the boiler exhaust O, concentration (a measure of excess air level)
and the differential pressure across the scrubber venturi.
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TABLE A.17-1. MONITORING APPROACH

Indicator No. 1

Indicator No. 2

I. Indicator Exhaust gas oxygen concentration Scrubber differential pressure
Measurement Approach O, monitor Differential pressure transducer.

II. Indicator Range An excursion is defined as an hourly boiler An excursion is defined as a 1-hour average
exhaust O, concentration of less than 11 or differential pressure below 10.0 inches of
greater than 16 percent. Excursions trigger water. Excursions trigger an inspection,
an inspection, corrective action, and a corrective action, and a reporting
reporting requirement. requirement.

III. Performance Criteria The O, monitor is located in the boiler The differential pressure transducer

A. Data Representativeness

B. Verification of Operational Status

C. QA/QC Practices and Criteria

D. Monitoring Frequency

Data Collection Procedures

Averaging period

exhaust.

monitors the static pressures upstream and
downstream of the scrubber’s venturi
throat.

NA

NA

Daily zero and span checks. Adjust when
drift exceeds 0.5 percent O,.

Quarterly comparison to a U-tube
manometer. Acceptance criteria is
0.5 in. w.c.

Measured continuously.

Measured continuously.

1-minute averages are computed and
displayed. The PC then computes and stores
a 1-hour average using the 1-minute
averages.

1-minute averages are computed and
displayed. The PC then computes and
stores a 1-hour average using the 1-minute
averages.

1-hour.

1-hour.




MONITORING APPROACH JUSTIFICATION

I. Background

The pollutant-specific emissions unit (PSEU) is PM from a wood-fired boiler. Particulate
matter in the boiler’s exhaust stream is controlled by a venturi scrubber. A COMS is required by
the applicable State rule. However, water droplets in the boiler exhaust will interfere with the
COMS measurements and consequently make the use of a COMS impractical. An alternative
monitoring program utilizing parametric monitoring has been proposed. The monitoring
approach includes continuous monitoring of the wood-fired boiler’s excess air, the steam
production rate, and the differential pressure across the scrubber’s venturi throat.

II. Rationale for Selection of Performance Indicators

The operating conditions for this type of source (wood-fired boiler) can have a significant
impact on the amount of particulate emissions created. Furthermore, for a venturi scrubber, the
inlet particulate matter loading to the scrubber will have an impact on the emissions level from
the scrubber (i.e., emissions from the scrubber are expected to increase as the loading to the
scrubber increases for the same scrubber operating conditions). Site-specific emissions test data
confirm these expectations. Therefore, indicators of performance of both the control device and
process were selected for this source.

The scrubber differential pressure was selected as the indicator of control device
performance. The differential pressure is proportional to the water flow and air flow through the
scrubber venturi throat and is an indicator of the energy across the scrubber and the proper
operation of the scrubber within established conditions.

Excess air levels can have a significant impact on boiler performance. Excess air is
defined as that air exceeding the theoretical amount necessary for combustion. Insufficient
excess air will result in incomplete combustion and an increase in emissions. A minimum of
about 50 percent excess air is necessary for combustion of wood or bark fuels. Provision of too
much excess air causes the furnace to cool and also can result in incomplete combustion.
Therefore, the proper excess air level is important for proper operation of the boiler. The percent
oxygen in the exhaust gas stream is an indicator of the excess air level (0 percent oxygen would
equal 0 percent excess air, 8 percent oxygen is approximately 50 percent excess air, and
12 percent oxygen is approximately 100 percent excess air).
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III. Rationale for Selection of Indicator Ranges

Baseline information on the relationship among process operating conditions, control
device operating conditions, and emissions was necessary to establish the indicators and ranges.
A series of test runs was performed at several different boiler operating conditions because
parametric monitoring is being proposed as an alternative to COMS.

Emissions tests were performed to establish a basis for indicator ranges that correspond to
compliance with the PM emissions limit. A set of nine test runs was performed on the boiler at
three different levels of steam generation (three test runs were performed at each steam
generation level). Emissions sampling was based on EPA Methods 1 through 5 (40 CFR 60,
Appendix A). The results of the first series of emissions tests indicated a problem meeting the
emissions limits at the lower load level; the lack of a means to control excess air levels during
boiler operation was suspected as the cause of the excess emissions. A second series of tests
were performed a year later after automatic boiler control equipment was installed. The second
series of tests also was comprised of nine runs at three operating loads. The results of these
18 tests were used in selecting the indicator ranges. The results of these tests are presented and
discussed in the following paragraphs.

Figure 1 graphically presents the excess air level versus the nominal boiler load (steam
generation rate) for the tests. During the first series of tests, before automatic boiler controls
were added, the boiler operated at a very high level of excess air (over 500 percent) at the low-
level operating load, at a high level of excess air (over 200 percent) at the mid level operating
load, and below 200 percent at the high-level operating load. Without the automatic boiler
controls, the same amount of air was being introduced to the boiler regardless of the operating
load (wood feed rate), resulting in a significant increase in excess air levels as wood feed rate
decreased. After the automatic controls were added, the excess air was maintained at lower
levels for the low-level and mid-level load conditions (less than 300 percent and 200 percent,
respectively).

The results of the two test series are summarized in Table A.17-2. Three test runs were
performed at each steam generation rate.
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TABLE A.17-2. TEST RESULTS®

Allowable
Nominal steam Boiler Particulate particulate
generation rate | Venturi differential exhaust O, emissions emissions
(Ib/hr) pressure (in. H,0) (%) (Ib/MMBtu) (Ib/MMBtu)
Series 1: 25,000 15.6 18.1 0.73 0.25
(Before Boiler
Control 40,000 22.9 16.2 0.43 0.21
Modifications) 60,000 222 12.6 0.06 0.16
Series 2: 33,000 12.0 15.5 0.07 0.25
(After Boiler
Control 52,000 12.1 13.9 0.06 0.21
Modifications) 77,000 12.0 13.0 0.05 0.17

* All values are 3-run averages.

At the first level of steam generation (25,000 Ib/hr), the amount of excess air ranged from
544 percent to 752 percent by volume. The particulate emissions rate ranged from 0.528 to
1.12 Ib/MMBtu. The maximum allowable emissions ranged from 0.23 to 0.27 Ib/MMBtu. The
maximum allowable emissions varies because it is based on the heat input rate. The allowable
emissions rate was exceeded for all three test runs. The second set of test runs was performed at
a nominal steam generation level of 40,000 Ib/hr. The amount of excess air ranged from 244 to
830 percent. The particulate emissions rate ranged from 0.21 to 0.82 Ib/MMBtu. The maximum
allowable emissions ranged from 0.17 to 0.28 Ib/MMBtu. The maximum allowable emissions
rate was exceeded for all three test runs. The third set of test runs was operated at a nominal
steam generation level of 60,000 Ib/hr. The steam generation level actually ranged from
60,000-70,000 1b/hr but dropped below 50,000 1b/hr midway through the third of the three tests
performed. The amount of excess air for these three test runs ranged from 123 to 188 percent.
The particulate emissions rate ranged from 0.05 to 0.06 Ib/MMBtu. The maximum allowable
emissions ranged from 0.15 to 0.17 Ib/MMBtu. The boiler was well within the maximum
allowable emissions rate for all three test runs.

For the test series conducted after the addition of automatic controls, at the first level of
steam generation (33,000 1b/hr nominal), the amount of excess air ranged from 255 to
341 percent by volume (15 to 16 percent oxygen). The particulate emissions rate ranged from
0.062 to 0.081 Ib/MMBtu. The maximum allowable emissions ranged from 0.23 to
0.29 Ib/MMBtu. The particulate emissions were less than the allowable emissions rate for all
three test runs. The second set of test runs was performed at a nominal steam generation level of
77,000 Ib/hr. The amount of excess air ranged from 128 to 194 percent (12 to 14 percent
oxygen). The particulate emissions rate ranged from 0.045 to 0.057 Ib/MMBtu. The maximum
allowable emissions ranged from 0.16 to 0.18 Ib/MMBtu. The particulate emissions were less
than the allowable emissions rate for all three test runs. The third set of test runs was performed
at a nominal steam generation level of 52,000 Ib/hr. The amount of excess air for these three test
runs ranged from 196 to 223 percent (13 to 14 percent oxygen). The particulate emissions rate
ranged from 0.056 to 0.067 Ib/MMBtu. The maximum allowable emissions ranged from 0.20 to
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0.21 Ib/MMBtu. The boiler operated within the maximum allowable emissions rate for all three
test runs.

Figure 2 presents the particulate emissions rate versus boiler load for the two test series.
Figures 3 and 4 present the particulate emissions rate versus excess air and boiler exhaust
oxygen level, respectively. The test results show that during the first test series the emissions
increase significantly as the excess air increases. The allowable emissions limit was exceeded at
the low- and mid-level operating loads. The results of the second test series conducted after
automatic boiler controls were added also show a relationship among the excess air level, boiler
load, and particulate emissions rates. However, the particulate emissions rates were well within
the allowable emissions rates for all test runs at all load conditions. Note that the performance of
the system (boiler and venturi scrubber) was significantly better during the second series of tests
when the automatic boiler controls were being used to control air levels even though the venturi
scrubber was operating at a lower pressure drop (12 versus 22 in. w.c.).

The indicator selected for monitoring boiler operation is exhaust gas oxygen concentration.
The selected indicator range for the boiler exhaust gas oxygen is greater than 12 and less than
16 percent O, (one-hour average). The indicator range was chosen based upon the 1-hr test run
averages for the January 1999 test data. During these tests, the average oxygen concentration
was maintained between 12 and 16 percent. The oxygen concentration is measured
continuously. An excursion triggers an inspection, corrective action, and a reporting
requirement. The selected range will promote maximum efficiency and provide a reasonable
assurance that the boiler is operating normally.

The indicator range selected for monitoring venturi scrubber operation is a pressure
differential of greater than 10 in. w.c. (one-hour average). An excursion triggers an inspection,
corrective action, and a reporting requirement. The differential pressure is measured several
times per minute. A one-minute average is calculated, and an hourly average is calculated from
the one-minute averages. The selected indicator range was chosen by examining the
January 1999 test data. During these tests, the differential pressure was maintained between 10
and 15 in. w.c. The measured particulate emissions limit during these tests at all three boiler
loads was approximately one third of the allowable emissions rate (large margin of compliance).
Therefore, a differential pressure of greater than 10 in. w.c. was selected as the indicator range.
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Figure 1: Excess Air vs. Steam Flow Rate
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Figure 2: Particulate Emissions vs. Steam Flow Rate
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Figure 3: Particulate Emissions vs. Excess Air
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Figure 4: Particulate Emissions vs. Exhaust Oxygen Level
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A.18 CARBON ADSORBER FOR VOC CONTROL — FACILITY T
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EXAMPLE COMPLIANCE ASSURANCE MONITORING
CARBON ADSORBER FOR VOC CONTROL - FACILITY T

I. Background

A. Emissions Unit

Description:
Identification:
APCD ID:
Facility:

Loading Rack
LR-1
SRU-1

Facility T
Anytown, USA

B. Applicable Regulation, Emission Limit, and Monitoring Requirements

Regulation:

Emission Limits:
VOC:

Monitoring Requirements:

C. Control Technology:

Carbon adsorber.

II. Monitoring Approach

Permit

0.67 1b/1,000 gallons transferred
(80 mg/L transferred)

Monitor carbon adsorber outlet VOC
concentration, monitor position of APCD
bypass valve, conduct a leak detection and
repair program.

The key elements of the monitoring approach are presented in Table A.18-1. The carbon
adsorber outlet VOC concentration in percent by volume as propane is continuously monitored.
The selected indicator range is based on a 1-hour rolling average concentration. Periodic leak
checks of the vapor recovery unit also are conducted and the position of the carbon adsorber
bypass valve is monitored to ensure bypass of the control device is not occurring.

Note: Facility T also monitors parameters related to the vapor tightness of connections and tank
trucks and other parameters of the vapor recovery system, but this example focuses on the

monitoring performed on the carbon adsorber.
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TABLE A.18-1. MONITORING APPROACH

Indicator No. 1

Indicator No. 2

I. Indicator

Measurement Approach

Outlet VOC concentration (percent).

Equipment leaks.

Breakthrough detector (NDIR analyzer).

Monthly leak check of vapor recovery system.

II. Indicator Range

An excursion is defined as an hourly average outlet VOC
concentration of 4 percent by volume (as propane) or greater.
When this level is reached or exceeded, the loading rack will
be shut down via an automated interlock system. An
excursion will trigger an investigation, corrective action, and a
reporting requirement.

An excursion is defined as detection of a leak
greater than or equal to 10,000 ppm (as methane)
during normal loading operations. An excursion
will trigger an investigation, corrective action, and a
reporting requirement. Leaks will be repaired
within 15 days.

III. Performance Criteria
A. Data
Representativeness

B. Verification of
Operational Status

C. QA/QC Practices and
Criteria

D. Monitoring
Frequency

Data Collection
Procedures

Averaging period

The analyzer is located at the carbon adsorber outlet.

A handheld monitor is used to check for leaks in the
vapor collection system during loading operations.

NA

NA

Daily zero/span drift. Adjust if drift is greater than 2.5 percent
of span.

Follow procedures in 40 CFR 60, Appendix A,
Method 21.

The outlet VOC concentration is monitored every 2 minutes.

Monthly.

The data acquisition system (DAS) collects the outlet VOC
concentration every 2 minutes and calculates a rolling 1-hour
average. Periods when breakthrough is detected and the
interlock system shuts down the loading rack also are
recorded.

Records of inspections, leaks found, leaks repaired.

1 hour (rolling).

None.

APCD Bypass Monitoring:

A pressure gauge on the vapor header line is used to detect if the relief valve is open. The valve opens if the pressure
reaches 18 inches H,O. The DAS records the instantaneous pressure reading every 2 minutes.




MONITORING APPROACH JUSTIFICATION

I. Background

The pollutant specific emissions unit (PSEU) is a vacuum regenerative carbon adsorber
used to reduce VOC emissions from a gasoline loading rack. (Note: This facility is not a major
source of HAP emissions and is not subject to 40 CFR 63, Subpart R, or 40 CFR 60,

Subpart XX.) The maximum throughput of the loading rack is 43,000,000 gallons per month,
and the facility operates 24 hours per day, 7 days per week.

The carbon adsorber has two identical beds, one adsorbing while the other is desorbing on
a 15-minute cycle. Carbon bed regeneration is accomplished with a combination of high vacuum
and purge air stripping which removes previously adsorbed gasoline vapor from the carbon and
restores the carbon's ability to adsorb vapor during the next cycle. The vacuum pump extracts
concentrated gasoline vapor from the carbon bed and discharges into a separator. Non-
condensed gasoline vapor plus gasoline condensate flow from the separator to an absorber
column which functions as the recovery device for the system. In the absorber, the hydrocarbon
vapor flows up through the absorber packing where it is liquefied and subsequently recovered by
absorption. Gasoline product from a storage tank is used as the absorbent fluid. The recovered
product is simply returned along with the circulating gasoline back to the product storage tank A
small stream of air and residual vapor exits the top of the absorber column and is recycled to the
on-stream carbon bed where the residual hydrocarbon vapor is re-adsorbed.

II. Rationale for Selection of Performance Indicators

A non-dispersive infrared (NDIR) analyzer is used to monitor the carbon adsorber outlet
VOC concentration in percent by volume as propane and ensure breakthrough is not occurring.
This monitor provides a direct indicator of compliance with the VOC limit since it continuously
measures the outlet VOC concentration in percent. An interlock system is used to shut down
loading operations when an excursion occurs.

A monthly leak inspection program also is performed to ensure that the vapors released
during loading are captured and conveyed to the vapor recovery unit. A handheld monitor is
used to detect leaks in the vapor collection system. The position of the vapor recovery unit’s
relief valve is monitored to ensure the control device is not bypassed.

III. Rationale for Selection of Indicator Ranges

The indicator range for the breakthrough detector was selected based on engineering
calculations. The VOC emission rate can be expressed as follows (see 40 CFR 60.503):
VxC

E=K————
Lx10
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where:
E = emission rate of VOC, mg/L
V = volume of air/vapor mixture exhausted, scm
C = concentration of VOC, ppm
L = volume loaded, L
K = density of calibration gas, 1.83x10° mg/scm for propane

Assuming 100 percent displacement of all vapors into the vapor recovery unit (e.g., if
300,000 L are loaded, 300,000 L of vapor pass through the unit) and assuming that breakthrough
is occurring, it may be conservatively assumed that V is equal to L (V is actually less than L if
the carbon adsorber is operating properly). Converting the volume displaced/exhausted
(300,000 L) to cubic meters (300 scm) and substituting 300 scm for V, 80 mg/L for E, and
1.83x10° mg/scm for K gives C equal to 43,700 ppm, or 4.4 percent. Therefore, the indicator
range for the outlet VOC concentration is 4 percent (rolling hourly average), to provide a
reasonable assurance of compliance with the VOC limit of 80 mg/L loaded. If the hourly
average outlet VOC concentration reaches or exceeds 4 percent, the unit will be shut down and
loading prevented via an automated interlock system. All excursions will be documented and
reported. Figure A.18-1 presents both 2-minute instantaneous (dotted line) and hourly average
(solid line) outlet VOC concentration data for a typical day’s operation. The outlet VOC
concentration typically is less than 0.5 percent as propane.
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Figure A.18-1. A typical day’s concentration data.
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The most recent performance test conducted showed that the average hydrocarbon
emissions were 10.37 mg/liter loaded. The average outlet concentration was 0.37 percent
propane by volume, and the unit’s efficiency was 98.6 percent.

For the second indicator, an excursion is defined as detection of a leak greater than or equal
to 10,000 ppm (as methane) during normal loading operations. This is the limit established by
the applicable requirement. If a leak is detected, corrective action will be initiated, and the leak
will be repaired within 15 days. All excursions will be documented and reported.

Comment: During the review period, one commenter suggested setting an internal warning
level for the bypass line pressure. For safety reasons, the bypass valve on the inlet APCD line is
set to release at 18” w.c. With respect to APCD bypass, the CAM rule only requires that a
facility monitor the bypass so that bypass events can be corrected immediately and reported.
Consequently, establishing an indicator range at a level less than the release pressure is not
required. However, if a facility wants to take extra precautions to avoid bypass events, it could
establish a warning at a lower pressure, such as the 15” w.c., which would allow them to initiate
corrective action before a bypass event, as suggested by this commenter.
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A.19 BAGHOUSE FOR PM CONTROL - FACILITY V
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INTRODUCTION

The examples in section A.19 were developed based on data collected during an EPA
study of particulate matter (PM) continuous emissions monitoring systems (CEMS). Data were
collected over a period of several months for three PM CEMS installed on a coal-fired boiler.
Higher than normal PM concentrations were generated during testing by installing a baghouse
bypass line and adjusting a butterfly valve on that line. Examples A.19a and A.19b present two
approaches to the use of PM CEMS for CAM using data from one of the PM CEMS evaluated.
The first example uses the procedures of proposed Performance Specification 11
(December 2001) to calibrate the PM CEMS over an extended range of PM concentrations. This
approach provides a reasonable assurance of compliance over the extended operating range,
establishes the indicator level near the high end of the demonstrated operating range, and allows
the source flexibility to operate within the extended range without an excursion.

The second example uses a limited amount of test data collected with the APCD
operating normally (i.e., no generation of increased emissions utilizing the APCD bypass) to
calibrate the PM CEMS. During normal operation there is a large margin of compliance with the
emissions limit. However, the indicator range is based on a smaller data set collected over a
narrower range of operation. Consequently, the indicator range for an excursion is established at
a lower value, near the normal operating range. This approach results in less operating
flexibility but lower emissions testing costs because testing is only performed at normal
operating conditions.

Details on the PM CEMS evaluation are contained in the report series, “Evaluation of
Particulate Matter (PM) Continuous Emission Monitoring Systems (CEMS),” Volumes 1-5,
prepared by Midwest Research Institute for the U. S. Environmental Protection Agency’s
Emissions Measurement Center. The EPA contact is Mr. Dan Bivins at (919) 541-5244, or
bivins.dan@epa.gov.
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EXAMPLE COMPLIANCE ASSURANCE MONITORING:
BAGHOUSE FOR PM CONTROL - FACILITY V

I. Background

A. Emissions Unit

Description: 375 mmBtu/hr coal-fired boilers
Identification: Boilers 1 and 2
Facility: Facility V

Anytown, USA

B. Applicable Regulation, Emissions Limit, and Monitoring Requirements

Regulation: 40 CFR 60, Subpart Da
Permit

Emissions Limits:
PM: 0.02 Ib/mmBtu

Monitoring Requirements: A baghouse inspection and maintenance program is
performed and a PM continuous emissions monitoring
system (CEMYS) is used as an additional indicator of
compliance with the PM limit. [Note: A COMS is
used to assure compliance with the opacity limit and
NO, and SO, CEMS are used to assure compliance with
the NO, and SO, limits, but that monitoring is not
addressed here.]

C. Control Technology:

Both boilers have a pulse jet fabric filter to control particulate emissions from the boiler
and the lime slurry spray dryer (used for flue gas desulfurization) that follows each boiler. The
boilers exhaust to a common stack.

II. Monitoring Approach

The key elements of the monitoring approach for PM are presented in Table A.19a-1. The
selected performance indicators are the signal from a PM CEMS and a baghouse inspection and
maintenance program.
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TABLE A.19a-1. MONITORING APPROACH

Indicator No. 1

Indicator No. 2

I. Indicator PM concentration. Bag condition.

Measurement A light scattering device is installed at a representative location The inspection and maintenance program includes a

Approach downstream of the baghouse. semi-annual internal inspection of the baghouse and
analysis of representative bag samples and bi-annual
bag replacement.

II. Indicator Range An excursion is defined as an hourly average PM concentration An excursion is defined as failure to perform the semi-
greater than 13 mg/acm. Excursions trigger an inspection, annual inspection and bi-annual bag replacement.
corrective action, and a reporting requirement. Excursions trigger an inspection, corrective action, and

a reporting requirement.
II1. Performance Criteria The light scattering instrument is located where a representative Baghouse inspected visually for deterioration and bag

A. Data
Representativeness

B. Verification of
Operational Status

C. QA/QC Practices
and Criteria

D. Monitoring
Frequency

sample can be obtained in the baghouse exhaust. The amount of
light reflected back at the optical sensor is proportional to the
amount of particulate present in the exhaust. A field test was
performed to correlate the monitor’s response to PM concentration
measured by Method 17.

samples taken to determine bag condition and remaining
bag life.

Initial correlation test conducted August 1999.

NA

Daily drift checks, quarterly absolute calibration audit (ACA), and
annual response calibration audit (RCA). Daily zero/span drift
cannot exceed 4 percent of the upscale value for 5 consecutive
days or more than 8 percent of the upscale value in any one day.
The ACA involves challenging the PM CEMS with an audit
standard at three operating levels, per Performance Specification
(PS) 11. The RCA involves gathering simultaneous CEMS
response and manual Reference Method data over a range of
operating conditions, per PS 11.

Trained personnel perform inspections and
maintenance.

Continuous.

Varies.
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(TABLE A.19a-1. Continued)

Indicator No. 1

Indicator No. 2

Data Collection
Procedures

Averaging period

The data acquisition system (DAS) collects a data point every
second. The 1-second data are reduced to a 1-minute, a
15-minute, and then a 3-hour average PM emissions rate. The
3-hour average data are archived for at least 5 years.

Results of inspections and maintenance activities
performed are recorded in baghouse maintenance log.

3-hour.

NA




MONITORING APPROACH JUSTIFICATION

I. Background

Two 375 mmBtu/hr traveling-grate, stoker-fired boilers are operated at this facility. Each
boiler is rated at a nominal steam flow of 275,000 pounds per hour at 950°F and 1,540 psig. The
boilers are fired with bituminous coal that averages 13,000 Btu per pound. The boilers were
constructed in 1990 and are subject to 40 CFR 60, Subpart Da.

The boilers include mechanical separators in the boiler back-pass section for cinder
collection and re-injection into the furnace area. A separate dust collector is located after the air
heater section for heavy fly ash collection. The ash from the traveling grate is collected at the
front of the boiler for removal to the ash storage silos.

Each boiler is equipped with a dry flue gas desulfurization (FGD) system for SO, control
and a pulse jet fabric filter for PM control. The FGD uses a motor-driven atomizer to spray a
lime slurry mixture into the gas path to neutralize acid mists from the boiler gas. The particulate
from the slurry injection and the fine fly ash from the combustion process are collected in the
baghouse. The FGD is designed to reduce the average sulfur dioxide concentration by at least
90 percent. The baghouse is designed to collect at least 99 percent of the total particulate in the
boiler gas. Exhaust from both baghouses is routed to a common stack that exhausts to the
atmosphere.

II. Rationale for Selection of Performance Indicators

The performance indicators selected are the signal from a PM CEMS and baghouse
inspections. The PM CEMS is a light-scattering device that detects particulate matter in the
baghouse exhaust by reading the back-scattered light from a collimated, near-infrared (IR) light
emitting diode (LED). Because this instrument measures in the near-IR range, the sensitivity to
changes in particle size is minimal and the response to particles in the 0.1 to 10 um range is
nearly constant. Preventive maintenance is performed on the baghouse to ensure it continues to
operate properly and that the bags are in good condition.

III. Rationale for Selection of Indicator Ranges

The unit’s PM limit is 0.02 Ib/mmBtu, which corresponds to approximately 17 mg/acm.
For the light scattering device signal, an excursion is defined as a PM concentration of greater
than 13 mg/acm. At this level, the upper tolerance interval is just below the emissions limit and
the unit still has a small margin of compliance. Therefore, corrective action will be initiated
when the PM CEMS shows the unit is at approximately 75 percent of the emissions limit.
Figure A.19a-1 shows a typical day’s worth of data while operating at peak load. The PM
monitor’s signal is normally 2 to 4 mg/acm. Comparing the 1-minute data on a 1-hr, 3-hr, and
daily average basis showed that the averaging period made no difference in this case. A 3-hr
averaging period was selected as representative.
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Figure A.19a-1. Light scattering monitor data for a typical day.

A total of 12 Method 17 test runs performed with paired sampling trains at varying PM
concentrations were used to develop the relationship between the PM concentration in the
baghouse exhaust and the monitor signal. Each test run was one hour in duration. Emissions,
boiler load, opacity, and PM CEMS data from the test program are presented in Table A.19a-2.
A baghouse bypass line and butterfly valve were installed for the purpose of generating higher
than normal PM concentrations to calibrate the PM CEMS. Figure A.19a-2 shows the
correlation curve developed during the initial testing, with the upper and lower confidence and
tolerance limits calculated per proposed Performance Specification 11. The relationship is a
linear equation with an R? of 0.96. The confidence interval (CI) is the interval within which one
would predict the calibration relationship lies with 95 percent confidence. The tolerance interval
(TT) is the interval within which 75 percent of the data are expected to lie with 95 percent
confidence.
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TABLE A.19a-2. PM CEMS INITIAL CORRELATION TEST DATA

Test Run
Parameter 1 2 3 4 5 6 7 8 9 10 11 12
Steam 271 281 283 282 280 284 281 281 281 285 268 281
flow,
1,000 1b/hr
Method 17 11.6 13.9 145 | 3.03 | 2.68 | 3.20 16.3 10.5 | 9.42 154 | 8.76 18.7
result,
mg/acm'
PM CEMS 9.60 10.0 10.5 5.87 | 5.78 | 6.00 12.0 | 945 8.97 13.2 | 9.57 14.5
response,
mA
Opacity, % | 3.72 | 4.51 527 | 3.71 354 | 392 | 4.01 422 | 414 | 425 | 4.11 5.39
'The Method 17 result is the average of sampling train A and sampling train B.
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Figure A.19a-2. PM CEMS Correlation Curve.
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EXAMPLE COMPLIANCE ASSURANCE MONITORING:
BAGHOUSE FOR PM CONTROL - FACILITY V

I. Background

A. Emissions Unit

Description: 375 mmBtu/hr coal-fired boilers
Identification: Boilers 1 and 2
Facility: Facility V

Anytown, USA

B. Applicable Regulation, Emissions Limit, and Monitoring Requirements

Regulation: 40 CFR 60, Subpart Da
Permit

Emissions Limits:
PM: 0.02 Ib/mmBtu

Monitoring Requirements: A baghouse inspection and maintenance
program is performed and a PM continuous
emissions monitoring system (CEMS) is used as
an additional indicator of compliance with the
PM limit. [Note: A COMS is used to assure
compliance with the opacity limit and NO, and
SO, CEMS are used to assure compliance with
the NO, and SO, limits, but that monitoring is
not addressed here.]

C. Control Technology:

Both boilers have a pulse jet fabric filter to control particulate emissions from the boiler
and the lime slurry spray dryer (used for flue gas desulfurization) that follows each boiler. The
boilers exhaust to a common stack.

II. Monitoring Approach

The key elements of the monitoring approach for PM are presented in Table A.19b-1. The
selected performance indicators are the signal from a PM CEMS and a baghouse inspection and
maintenance program.
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TABLE A.19b-1. MONITORING APPROACH

Indicator No. 1

Indicator No. 2

I.  Indicator PM CEMS response. Bag condition.
Measurement Approach [ A light scattering type PM CEMS is installed at a representative location | The inspection and maintenance program includes a
downstream of the baghouse. semi-annual internal inspection of the baghouse and
analysis of representative bag samples and bi-annual bag
replacement.
II. Indicator Range An excursion is defined as an hourly average PM CEMS response greater | An excursion is defined as failure to perform the semi-
than 7.5 mA. Excursions trigger an inspection, corrective action, and a annual inspection and bi-annual bag replacement.
reporting requirement. Excursions trigger an inspection, corrective action, and a
reporting requirement.
III. Performance Criteria The PM CEMS is located where a representative sample can be obtained | Baghouse inspected visually for deterioration and bag

A. Data
Representativeness

B. Verification of
Operational Status

C. QA/QC Practices and
Criteria

D. Monitoring Frequency

Data Collection
Procedures

Averaging period

in the baghouse exhaust. An increase in the PM CEMS signal indicates
an increase in the PM concentration. A field test was performed to
compare the PM CEMS response to PM concentration measured by
Method 17.

samples taken to determine bag condition and remaining
bag life.

Initial verification test consisting of 3 test runs.

NA

Daily drift checks and quarterly absolute calibration audit (ACA). Daily
zero/upscale drift cannot exceed 4 percent of the upscale value for 5
consecutive days or more than 8 percent of the upscale value in any one
day. The ACA involves challenging the PM CEMS with an audit
standard at three operating levels, per PS 11.

Trained personnel perform inspections and maintenance.

Continuous.

Varies.

The data acquisition system (DAS) collects a data point every 5 seconds.
Those 5-second data are reduced to a 1-minute, a 15-minute, and then a
3-hour average PM CEMS response. The 3-hour average data are
archived for at least 5 years.

Results of inspections and maintenance activities
performed are recorded in baghouse maintenance log.

3-hour.

NA




MONITORING APPROACH JUSTIFICATION

I. Background

Two 375 mmBtu/hr traveling-stoker grate, coal-fired boilers are operated at this facility.
Each boiler is rated at a nominal steam flow of 275,000 pounds per hour at 950°F and 1,540 psig.
The boilers are fired with bituminous coal that averages 13,000 Btu per pound. The boilers were
constructed in 1990 and are subject to 40 CFR 60, Subpart Da.

The boilers include mechanical separators in the boiler back-pass section for cinder
collection and re-injection into the furnace area. A separate dust collector is located after the air
heater section for heavy fly ash collection. The ash from the traveling grate is collected at the
front of the boiler for removal to the ash storage silos.

Each boiler is equipped with a dry flue gas desulfurization (FGD) system for SO, control
and a pulse jet fabric filter for PM control. The FGD uses a motor-driven atomizer to spray a
lime slurry mixture into the gas path to neutralize acid mists from the boiler gas. The particulate
from the slurry injection and the fine fly ash from the combustion process are collected in the
baghouse. The FGD is designed to reduce the average sulfur dioxide concentration by at least
90 percent. The baghouse is designed to collect at least 99 percent of the total particulate in the
boiler gas. Exhaust from both baghouses is routed to a common stack that exhausts to the
atmosphere.

II. Rationale for Selection of Performance Indicators

The performance indicators selected are the signal from a PM CEMS and baghouse
inspections. The PM CEMS is a light-scattering device that detects particulate matter in the
baghouse exhaust by reading the back-scattered light from a collimated, near-infrared (IR) light
emitting diode (LED). Because this instrument measures in the near-IR range, its sensitivity to
changes in particle size is minimized and its response to particles in the 0.1 to 10 pm range is
nearly constant. Preventive maintenance is performed on the baghouse to ensure it continues to
operate properly and that the bags are in good condition.

III. Rationale for Selection of Indicator Ranges

The boiler’s PM limit is 0.02 Ib/mmBtu, which corresponds to approximately 17 mg/acm.
Three Reference Method (Method 17) test runs performed with paired sampling trains were
conducted while operating the boiler at full load. These test data were used to develop the
relationship between the PM concentration in the baghouse exhaust and the PM CEMS signal.
Emissions, load, and PM CEMS data from the test program are presented in Table A.19b-2.
Figure A.19b-1 shows a graphical representation of the PM CEMS response versus particulate
concentration for the 3 test runs and the indicator range developed based on that data. The linear
correlation was forced through the zero point (4 mA). The data showed that when the PM
CEMS readings were at or below 6 mA, the PM concentration was less than 3.5 mg/acm, well
below the
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TABLE A.19b-2. PM CEMS RESPONSE VALIDATION TEST DATA

Test Run
Parameter 1 2 3
Steam flow, 1,000 1b/hr 282 280 284
Method 17 result, mg/acm' 3.03 2.68 3.20
PM CEMS response, mA 5.87 5.78 6.00

'The Method 17 result is the average of sampling train A and sampling train B.

PM limit (see Figure A.19b-1). Figure A.19b-2 shows a typical day’s worth of 15-minute
average PM CEMS data while operating at peak load. The PM monitor’s signal normally is less

than 6 mA. Based on the limited test data available and the source’s low variability and large

margin of compliance, the upper limit of the indicator range was set at 125 percent of the highest
measured value. Therefore, for the PM CEMS, an excursion is defined as an hourly average PM
CEMS response greater than 7.5 mA (corresponds to a predicted PM concentration of
5.5 mg/acm, about one-third of the PM limit).
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Figure A.19b-1. PM CEMS Calibration Curve and Indicator Range.
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Figure A.19b-2. Typical daily output from PM CEMS while operating boiler at peak load
(15-minute averages).
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EXAMPLE COMPLIANCE ASSURANCE MONITORING
SCRUBBER FOR SO, CONTROL — FACILITY W

I. Background

A. Emissions Unit

Description: Pulp Mill Blow Cyclone Vent
Identification: PU2 - EP003
Facility: Facility W

Anytown, USA

B. Applicable Regulation, Emission Limit, and Monitoring Requirements

Regulation: State regulation and permit
Emission Limits:
SO,: 94 percent control
Monitoring Requirements: Scrubber liquid pH, liquid flow
C. Control Technology: Wet scrubber to remove SO, from the digester

system blow cyclone gases.

II. Monitoring Approach

The key elements of the monitoring approach are presented in Table A.20-1. The selected
performance indicators are the scrubber liquid pH and the scrubber liquid flow.
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TABLE A.20-1. MONITORING APPROACH

Indicator No. 1

Indicator No. 2

I. Indicator

Measurement Approach

Scrubber liquid pH.

Scrubber liquid flow.

The scrubber liquid pH is measured
using a pH sensor.

The scrubber liquid flow is measured
using a magnetic flow tube element.

II. Indicator Range

An excursion is defined as an hourly
scrubber pH value less than 9.0. An
excursion shall trigger an inspection,
corrective action as necessary, and a
reporting requirement.

An excursion is defined as an hourly
scrubber liquid flow value less than
175 gpm. An excursion shall trigger an
inspection, corrective action as
necessary, and a reporting requirement.

III. Performance Criteria
A. Data
Representativeness

B. Verification of
Operational Status

C. QA/QC Practices
and Criteria

D. Monitoring
Frequency

Data Collection
Procedures

Averaging period

The scrubber liquid pH sensor is
located in the scrubber liquid
recirculation line.

The scrubber liquid flow rate sensor is
located on the scrubber liquid
recirculation line.

Calibration of the pH sensor
conducted by comparison with
laboratory measurements of the
scrubber recirculation fluid.

Factory calibration of the magnetic
flow tube element before installation.
Check the unit when installed to verify
correct electrical output.

Monitoring equipment and process
downtime is recorded in a log. The
pH meter is checked for accuracy
(£0.2 pH units) monthly. The pH
sensor is calibrated weekly.

Monitoring equipment and process
downtime is recorded in a log. The
flow sensor is calibrated quarterly.

The scrubber liquid pH is measured
continuously.

The scrubber liquid flow is measured
continuously.

The operator records scrubber liquid
pH once per hour on the scrubber
operating log.

The operator records scrubber liquid
flow once per hour on the scrubber
operating log.

None. The pH is recorded once per
hour.

None. The liquid flow rate is recorded
once per hour.

A.20-2
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MONITORING APPROACH JUSTIFICATION

I. Background

The pollutant specific emissions unit is a wet scrubber that is used to remove residual SO,
from the digester system blow cyclone gases. The vapor flows out of the top of the blow cyclone
into the bottom of the wet scrubber. The scrubbing liquid is a weak sodium carbonate (Na,CO,)
solution. This liquid enters the top of the scrubber through a distribution header to ensure the
scrubber packing is uniformly wetted. The liquid flow rate is approximately 200 gallons per
minute. The gas flows through the packed column and through a mesh pad mist eliminator to
remove entrained sodium carbonate solution and then exits through the top of the scrubber to the
atmosphere. The scrubber is constructed of a fiber-reinforced plastic (FRP) material that has
chemical resistance properties suitable for this application.

An overflow nozzle in the scrubber maintains the liquid level at the bottom of the scrubber.
A small amount of fresh sodium carbonate solution is added to the recirculation flow as the
solution is discharged; the discharged solution is returned to the sulfur burner absorption tower
as an input in the production of cooking liquor used to digest wood chips in the pulping process.

II. Rationale for Selection of Performance Indicators

To ensure compliance with the applicable emissions limit, a minimum scrubbing liquid
flow rate must be supplied to the scrubber to absorb a given amount of SO, in the gas stream,
given the size of the tower and height of the packed bed. The liquid to gas (L/G) ratio is a key
operating parameter of the scrubber. If the L/G ratio decreases below the minimum, sufficient
mass transfer of the pollutant from the gas phase to the liquid phase will not occur. The
minimum liquid flow required to maintain the proper L/G ratio at the maximum gas flow and
vapor loading through the scrubber can be determined. Maintaining this minimum liquid flow,
even during periods of reduced gas flow, will ensure that the required L/G ratio is achieved at all
times.

As the pH of the scrubbing liquid decreases, the concentration gradient between the liquid
and gas decreases, and less SO, is absorbed. The chemical equation that describes the primary
scrubbing action is as follows:

SO, + Na,CO; - Na,SO, + CO,

It is important to maintain a minimum pH of the scrubbing liquid to drive this equation.

III. Rationale for Selection of Indicator Ranges

Because the wet scrubber is a new installation at this facility, indicator ranges for the
scrubber liquid pH and flow rate have been developed based on the manufacturer’s design and
operating guidelines, the chemistry of the reaction products, and previous experience operating
this scrubber on a similar application at another facility. The selected range for scrubber liquid
pH is greater than 9.0, to ensure the reaction favors creation of the sodium sulfite (Na,SO,)
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compound. This compound is subsequently utilized in the pulping process as an active cooking
chemical. An excursion occurs and is documented if an hourly value is less than 9.0. The
selected indicator range for scrubber liquid flow is greater than 175 gallons per minute. If an
hourly value is less than 175 gallons per minute, an excursion occurs and is documented. Hourly
readings are sufficient to ensure proper operation of the control device as operating experience
with this scrubber has shown that the pH and flow do not vary appreciably over the course of a
day (see Figure 1). In addition, since this unit is not a large CAM source (post-control emissions
are less than the major source threshold), continuous monitoring is not required.

After data on these parameters are collected for 6 months and the operators have become
familiar with the new scrubber system, a performance test will be conducted to verify that the
removal efficiency standard can be met while operating within the selected indicator ranges.
The performance test will be conducted at conditions that are representative of the operating
conditions that prevailed during the previous 6-month period. The indicator ranges will be re-
evaluated at that time.

Comment: During the review period, one commenter suggested that this example is not
complete and sufficient data to establish indicator ranges were not available. We believe this
example is appropriate. State agencies are likely to receive CAM submittals, which propose
indicator ranges based upon limited historical data or data from similar sources before
performance testing has been conducted or additional historical monitoring data can be collected.
The CAM rule, 40 CFR part 64, paragraphs 64.4(d) and (e) discuss the submittal of a schedule to
obtain additional information, as is shown in this example. The draft (or final) permit can be
written to accommodate a revision to the indicator range based upon the performance test results.
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Figure 1. Typical scrubber flow rate and pH.
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EXAMPLE COMPLIANCE ASSURANCE MONITORING
CARBON ADSORBER FOR VOC CONTROL: FACILITY EE

I. Background

A. Emissions Unit

Description: Loading Rack
Identification: LR-1

APCD ID: VRU-1
Facility: Facility EE

Anytown, USA

B. Applicable Regulation, Emission Limit, and Monitoring Requirements

Regulation: Permit, State regulation

Emission Limits:

VOC: 45 mg/liter of product loaded

Monitoring Requirements: Monitor vacuum profile during carbon bed regeneration

cycle, monitor for APCD bypass, test the carbon
periodically, and conduct an inspection and
maintenance program and a leak detection and repair
program.

C. Control Technology: Carbon adsorber.

II. Monitoring Approach

The key elements of the monitoring approach are presented in Table A.24-1. The amount
of time the regenerating carbon bed remains at or below -27 inches of Hg is monitored to ensure
the bed has been fully regenerated. An inspection and maintenance program, including annual
testing of the carbon activity, is conducted to verify proper operation of the vapor recovery unit
(VRU). Periodic leak checks of the vapor recovery unit also are conducted and the carbon
adsorber bypass valve is monitored to ensure bypass of the control device is not occurring.

Note: Facility EE also monitors parameters related to the vapor tightness of connections and
tank trucks and other parameters of the vapor recovery system, but this example focuses on the
monitoring performed on the carbon adsorber.
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TABLE A.24-1. MONITORING APPROACH

Indicator No. 1

Indicator No. 2

Indicator No. 3

I.  Indicator Regeneration cycle vacuum. Documentation of inspection and maintenance Equipment leaks.
Specifically, the time the program and annual carbon testing.
regenerating carbon bed remains at
or below -27 inches Hg.
Measurement Pressure transmitter. Proper VRU operation is verified by performing Monthly leak check of vapor
Approach periodic inspections and maintenance. Daily recovery system.
checks include verification of gasoline flow, purge
air flow, cycle time, valve timing, and operating
temperatures. Annual checks include carbon
testing and pump and motor maintenance.
II. Indicator Range An excursion occurs when the An excursion occurs if the inspection or annual An excursion is defined as detection
regenerating carbon bed remains at carbon test is not performed or documented or if of a leak greater than or equal to
or below -27 inches Hg for less than | corrective action is not initiated within 24 hours to | 10,000 ppm (as methane) during
2.5 minutes. When an excursion correct any problems identified during the normal loading operations. An
occurs, the loading rack will be shut inspection of the unit or carbon testing. An excursion will trigger an
down via an automated interlock excursion will trigger an investigation, corrective investigation, corrective action, and a
system. An excursion will trigger an | action, and a reporting requirement. reporting requirement. Leaks will be
investigation, corrective action, and a repaired within 15 days.
reporting requirement.
III. Performance The pressure during the regeneration | VRU operation verified visually by trained A handheld monitor is used to check
Criteria cycle is measured in the vacuum personnel using documented inspection and for leaks in the vapor collection
A. Data pump suction line. The minimum maintenance procedures. Representative carbon system during loading operations.
Representativeness | accuracy of the pressure transmitter sample obtained from both beds.

B. Verification of
Operational Status

C. QA/QC
Practices and
Criteria

D. Monitoring
Frequency

is £1.0 percent.

NA

NA

NA

Pressure transmitter is calibrated
annually.

Personnel are trained on inspection and
maintenance procedures and proper frequencies.

Follow procedures in 40 CFR 60,
Appendix A, Method 21.

Continuously during each
regeneration cycle.

Varies. Carbon testing performed annually.

Monthly.
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(TABLE A.24-1. Continued.)

Data Collection
Procedures

Averaging period

Indicator No. 1 Indicator No. 2 Indicator No. 3

The data acquisition system (DAS) Results of inspections and any maintenance Records of inspections, leaks found,
records the pressure profile during necessary are recorded in VRU operating log. leaks repaired.

each regeneration cycle. Periods Results of carbon testing are maintained onsite.

when the interlock system shuts
down the loading rack also are
recorded.

None. None. None.

APCD Bypass
Monitoring:

The pressure in the VRU vapor line is monitored with a pressure transmitter to ensure bypass of the control device is not occurring.
If the pressure in the VRU vapor line exceeds 18 inches of water, the safety relief valve opens and bypass occurs. All instances of
control device bypass are recorded.




MONITORING APPROACH JUSTIFICATION

I. Background

The pollutant specific emissions unit (PSEU) is a vacuum regenerative carbon adsorber
used to reduce VOC emissions from the loading of petroleum products (heating oil, diesel fuel,
and gasoline). (Note: This facility is not a major source of HAP emissions and is not subject to
40 CFR 63, Subpart R, “National Emission Standards for Gasoline Distribution Facilities” or
40 CFR 60, Subpart XX, “Standards of Performance for Bulk Gasoline Terminals.”)

The carbon adsorber has two identical beds, one adsorbing while the other is desorbing on
a 15-minute cycle. Carbon bed regeneration is accomplished with a combination of high vacuum
and purge air stripping which removes previously adsorbed gasoline vapor from the carbon and
restores the carbon's ability to adsorb vapor during the next cycle. The vacuum pump extracts
concentrated gasoline vapor from the carbon bed and discharges into a separator. Non-
condensed gasoline vapor plus gasoline condensate flow from the separator to an absorber
column which functions as the recovery device for the system. In the absorber, the hydrocarbon
vapor flows up through the absorber packing where it is liquefied and subsequently recovered by
absorption. Gasoline product from a storage tank is used as the absorbent fluid. The recovered
product is returned along with the circulating gasoline back to the product storage tank A small
stream of air and residual vapor exits the top of the absorber column and is recycled to the on-
stream carbon bed where the residual hydrocarbon vapor is re-adsorbed.

II. Rationale for Selection of Performance Indicators

The carbon adsorber system was custom-designed specifically for this installation based on
the maximum expected loading and types of products loaded. The carbon beds and vacuum
pump were sized appropriately. The vacuum profile during regeneration is an important variable
in the performance of the VRU. If the carbon bed is overloaded, the time to achieve certain
vacuum levels will be longer, and the bed will not be fully regenerated during the 15-minute
cycle. Monitoring of the vacuum profile during regeneration, coupled with regular inspection
and maintenance activities (including, daily verification of proper valve timing, cycle time,
gasoline flow, and purge air flow) and annual testing of a carbon sample from each bed, serves to
verify that the VRU is operating properly and provide a reasonable assurance of compliance.

A monthly leak inspection program is performed to ensure that the vapors released during
loading are captured and conveyed to the VRU. A handheld monitor is used to detect leaks in
the vapor collection system. The VRU’s relief valve in the VRU vapor line also is monitored to
ensure the control device is not bypassed. Bypass occurs when the pressure in the vapor line
exceeds the safe limit.
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III. Rationale for Selection of Indicator Ranges

An engineering analysis was performed based on the worst case loading conditions

expected. That analysis shows that if the regenerating carbon bed stays at or below -27 in Hg for
at least 2.5 minutes the bed will be properly regenerated and will have the capacity to meet the
VOC emissions limit under worst case loading conditions. Therefore, an excursion occurs when
the regenerating bed does not stay at or below -27 in. Hg for at least 2.5 minutes. The expected

vacuum profile during heavy loading is presented in Table A.24-2. All excursions will be

documented and reported. An interlock system is used to shut down loading operations when an
excursion occurs. Typical operating data show that the beds stay at or below -27 in. Hg for more
than 5 minutes of the regeneration cycle, as shown in Table A.24-3.

The most recent performance test showed emissions of 3.8 mg/liter of gasoline loaded, less
than 10 percent of the VOC limit. The unit’s efficiency was calculated as 99.99 percent. The
exhaust concentration equivalent of 45 mg/L loaded calculated at the time of the performance
test was approximately 33,100 ppmv VOC. Table A.24-4 shows exhaust VOC concentration
data for both beds collected over a period of several weeks using a portable VOC analyzer. The
data show the carbon adsorber operated well under the VOC emission limit.

TABLE A.24-2. WORST-CASE MODELED VACUUM

PROFILE (HEAVIEST LOADING)

Minute

Inches Hg Vacuum

1

14.0

19.6

223

243

25.0

253

25.6

26.0

Ol |||l ]|]w]N

26.2

—_
(=)

26.5

—_—
—_—

26.8

—_
N

27.0

13

273

13:30

27.5

14-15

At 13:30, the bed is re-pressurized.
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TABLE A.24-3. TYPICAL VACUUM PROFILE DURING

REGENERATION CYCLE
Bed 1 Bed 2
Minute Inches Hg Vacuum Minute Inches Hg Vacuum
1 12.5 1 10
2 20.5 2 18
3 24 3 23
4 25 4 26
5 26 5 27.5
6 26.5 6 27.6
7 26.8 7 27.6
8 27 8 27.7
9 27.1 9 27.8
10 27.1 10 27.8
11 27.2 11 27.9
12 273 12 27.9
13 27.4 13 28
14 At 13:30, the bed 14 At 13:30, the bed
15 is re-pressurized. 15 is re-pressurized.

TABLE A.24-4. SAMPLE WEEKLY EXHAUST
VOC CONCENTRATION DATA

Week Bed 1 (ppmv) Bed 2 (ppmv)
1 6,000 6,500
2 4,800 5,200
3 7,900 5,100
4 8,450 6,240
5 9,000 6,450
6 9,500 11,000
7 9,110 7,500
8 10,000 8,000
9 12,000 9,500
10 8,000 6,500

A.24-6
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For the second indicator, an inspection and maintenance program is conducted, following
documented procedures. This program is performed by terminal operators and contracted
maintenance personnel. The results of all inspections and any maintenance performed are
recorded in the VRU operating log. An excursion is defined as failure to conduct or document
the required inspections or maintenance activities or failure to initiate corrective action within
24 hours to correct any problems identified during the inspection. All excursions will be
documented and reported.

For the third indicator, an excursion is defined as detection of a leak greater than or equal
to 10,000 ppm (as methane) during normal loading operations. If a leak is detected, corrective
action will be initiated, and the leak will be repaired within 15 days. All excursions will be
documented and reported. Control device bypass also is monitored. Bypass occurs when the
pressure in the VRU vapor line exceeds 18 inches of water and the safety relief valve opens. All
instances of control device bypass are recorded.

Comment: For regenerative carbon absorbers, an annual carbon activity check provides the
facility with information on the condition and activity of the carbon. An alternative to periodic
carbon activity checks would be periodic checks of the outlet VOC concentration using a
portable monitor, or periodic (e.g., annual) Method 25A tests.

Furthermore, if an additional level of confidence in the monitoring approach were desired
(e.g., if the unit had a small margin of compliance with the VOC limit), one option would be to
require more frequent periodic (e.g., quarterly) monitoring of the carbon bed outlet concentration
with a portable VOC analyzer in lieu of the annual carbon testing.

Comment: During the review period, one commenter suggested setting an internal warning
level for the bypass line pressure. For safety reasons, the bypass valve on the inlet APCD line is
set to release at 18” w.c. With respect to APCD bypass, the CAM rule only requires that a
facility monitor the bypass so that bypass events can be corrected immediately and reported.
Consequently, establishing an indicator range at a level less than the release pressure is not
required. However, if a facility wants to take extra precautions to avoid bypass events, it could
establish a warning at a lower pressure, such as the 15 w.c., which would allow them to initiate
corrective action before a bypass event, as suggested by this commenter.
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A.25 ELECTROSTATIC PRECIPITATOR (ESP) FOR PM CONTROL--FACILITY FF
RESERVED

(Awaiting additional information needed from facility to respond to comments received.)
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A.27 FLUE GAS RECIRCULATION (FGR) FOR NOy CONTROL--FACILITY HH
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EXAMPLE COMPLIANCE ASSURANCE MONITORING
FLUE GAS RECIRCULATION FOR NOy CONTROL: FACILITY HH

I. Background

A. Emissions Unit

Description: 187 mmBtu/hr boiler
Identification: Unit 026
Facility: Facility HH

Anytown, USA

B. Applicable Regulation, Emissions Limit, and Monitoring Requirements

Regulation: 40 CFR 60, Subpart Db; State regulation

Emissions Limits:
NO,: 0.20 Ib/mmBtu

Monitoring Requirements:  NO, predictive emissions monitoring system (PEMS),
position of flue gas recirculation damper

C. Control Technology: Flue gas recirculation (FGR)

II. Monitoring Approach

The key elements of the monitoring approach, including the indicators to be monitored,
indicator ranges, and performance criteria are presented in Table A.27-1. The parameters
monitored are the exhaust gas oxygen concentration, fuel flow, and the FGR damper position.
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TABLE A.27-1. MONITORING APPROACH

Indicator No. 1

Indicator No. 2

Indicator No. 3

I.  Indicator Fuel flow rate Boiler exhaust O, concentration FGR damper position
Measurement Approach | The hourly fuel flow rate is monitored as an The boiler exhaust gas O, The position of the FGR damper is
input to the PEMS model.! Fuel heat content concentration, used as a check of | determined by the notch indicator.
is obtained from the fuel supplier. (Steam the boiler operating condition, is
output is used to predict heat input if fuel flow | measured at the boiler outlet.
data are unavailable.)

II. Indicator Range An excursion is defined as predicted NO, An excursion is defined as a An excursion occurs when the FGR
emissions greater than 0.05 Ib/mmBtu (rolling boiler exhaust oxygen damper is closed further than
30-day average). Excursions trigger an concentration greater than 3.3 4 notches from the bottom.
inspection, corrective action, and a reporting percent (rolling 30-day average). | Excursions trigger an inspection,
requirement. Excursions trigger an inspection, corrective action, and a reporting

corrective action, and a reporting | requirement.
requirement.
1. Performance Criteria Fuel oil flow rate is measured with a positive The in-situ O, monitor has a The FGR damper position is checked

A. Data
Representativeness

displacement flow meter with a minimum
accuracy of 0.5 percent of the flow rate. The
natural gas flow rate is measured with an
orifice plate flow meter with a minimum
accuracy of =1 percent of the flow rate.

minimum accuracy of <2 percent
calibration error to zero and
upscale reference gases.

visually by an operator.

B. Verification of NA NA NA
Operational Status
C. QA/QC Practices Annual calibration of fuel flow meters Weekly zero and upscale None.

and Criteria

(acceptance criteria: *1 percent).

Annual relative accuracy test of the PEMS
(acceptance criteria: <20 percent).

Data availability criteria: 75 percent of the
operating hours and the operating days.

calibration of O, monitor.

D. Monitoring
Frequency

Fuel flow rate is monitored continuously. The
NO, emission rate is calculated hourly and
daily using the PEMS model.

The boiler exhaust O,
concentration is monitored
continuously.

The position of the FGR damper is
checked by an operator on a daily
basis.
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(TABLE A.27-1. Continued.)

Indicator No. 1

Indicator No. 2

Indicator No. 3

Data Collection

The data acquisition system (DAS) records the

The DAS records the exhaust gas

The position of the FGR damper is

NO, emission rate: Hourly and 30-day rolling.

Procedures hourly and 30-day rolling NO, emission rates O, concentration hourly. recorded daily in the boiler operating
calculated using the PEMS model. log.
Averaging period Fuel flow rate: Hourly. Hourly and 30-day rolling. NA.

' PEMS algorithm:

heat input, mmBtu/hr = fuel flow rate * fuel heat content

For heat input values equal to or greater than 45 mmBtu/hr:
NO,, Ib/hr = 0.0002 * (heat input, mmBtu/hr)* + 0.0101 * (heat input, mmBtu/hr) + 0.8985
NO,, Ib/mmBtu = (NO,, Ib/hr) / (mmBtu/hr)

For heat input values less than 45 mmBtu/hr:
NO,, Ib/hr = 0.0379 * (heat input, mmBtu/hr)
NO,, Ib/mmBtu = (NO,, Ib/hr) / (mmBtu/hr)




MONITORING APPROACH JUSTIFICATION

I. Background

The pollutant specific emissions unit is a 187 mmBtu/hr boiler fired with fuel oil and
natural gas. The boiler is equipped with low-NO, burners and FGR and is subject to 40 CFR 60,
Subpart Db. A PEMS is used in lieu of a continuous emissions monitoring system (CEMS) to
calculate NO, emissions. The parameters monitored for this PEMS are based on this specific
application. Other PEMS might be designed to monitor different combinations of operating
parameters to meet the accuracy criteria.

II. Rationale for Selection of Performance Indicators

A properly designed, operated, and validated PEMS provides accurate emissions data.
This PEMS was developed from data collected over a 30-day period. An additional 75-day
PEMS/CEMS comparison was conducted to verify the validity of the PEMS model. During the
75-day test, measured NO, emissions averaged 2.8 Ib/hr and predicted emissions averaged
3.0 Ib/hr.

The limits on boiler exhaust O, concentration and the FGR damper position are to ensure
the boiler operates within the operating envelope used during the PEMS development. A
definite correlation exists between boiler O, and NO,. As the combustion process is starved for
air (i.e., fuel rich with low O,) the combustion temperature is lower and the amount of NO,
produced is lower. During the PEMS development, the position of the FGR damper was found
to have an impact on NO, emissions. The position of the FGR damper is an indication of the
amount of air recirculated to the primary combustion zone. As the damper is moved toward the
closed position, the NO, emissions increase.

III. Rationale for Selection of Indicator Ranges

For the NO, emission rate, an excursion is defined as predicted NO, emissions greater than
0.05 Ib/mmBtu (rolling 30-day average). This boiler is operated with a large margin of
compliance and the indicator range is set at 25 percent of the NO, emissions limit so corrective
action may be taken before the 0.20 Ib/mmBtu emission limit is exceeded. During the 30-day
emission test, the average NO, emission rate was 0.0373 Ib/mmBtu and no single hourly average
exceeded 0.05 Ib/mmBtu or 9.34 Ib/hr.

For the boiler exhaust oxygen concentration, an excursion is defined as a concentration
greater than 3.3 percent (rolling 30-day average). Since, during the 30-day development and
75-day verification periods, the average O, did not exceed 3.3 percent (except for startup and
shutdown), the assumption that the PEMS maintains its accuracy at O, levels below 3.3 percent
is reasonable. For the FGR damper, an excursion occurs when the FGR damper is closed further
than 4 notches from the bottom. Because the FGR damper was set at notch position 4 during the
PEMS development testing, the FGR damper must be closed no further than that position in
order to maintain the accuracy of the PEMS. If the FGR damper is closed further than notch 4,
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less flue gas will be returned to the boiler and the PEMS will predict NO, emissions that are
lower than the actual emissions.
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