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2.0  MONITORING APPROACH SUBMITTALS

Part 64 requires all owners or operators of affected facilities to submit information about

the monitoring approach to be used to comply with the rule.  The information to be submitted is

compiled in what is referred to in this guidance document as a monitoring approach submittal, or

CAM submittal.  

A monitoring approach submittal is required for each pollutant-specific emissions unit

(PSEU).  If a single control device is common to more than one PSEU, the facility owner or

operator may provide a monitoring approach submittal for the control device that identifies the

PSEU’s affected and any process or associated capture device conditions that must be maintained

or monitored to comply with the CAM general criteria.  Similarly, if a single PSEU is controlled

by more than one control device that are similar in design and operation, the owner or operator

may provide a monitoring approach submittal that applies to all the control devices.  The CAM

submittal must identify the affected control devices and any process or associated capture device

conditions that must be maintained or monitored to comply with the general monitoring criteria.

This chapter provides guidance on preparing monitoring approach submittals. 

Section 2.1 presents the objectives of a CAM submittal.  Section 2.2 presents and discusses the

submittal requirements.  Section 2.3 discusses the process of selecting a monitoring approach and

appropriate indicator range(s) for the parameters that are to be monitored.  Section 2.4 discusses

QIP's.

Example monitoring approach submittals are provided in Appendix A.
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2.1  MONITORING APPROACH SUBMITTAL OBJECTIVES

The objectives of a monitoring approach submittal are to identify the monitoring

approach that will be used, the indicator range(s) to be maintained, and the rationale for selecting

the monitoring approach and indicator range(s).

Part 64 identifies specific information that must be submitted to the permitting authority. 

As mentioned above, the compilation of this information is called a CAM submittal.  The

submittal requirements are identified and discussed in the following section.  If the CAM

submittal includes all of the necessary elements, it should provide sufficient information to allow

the permitting authority to determine if the owner or operator of the affected emissions unit is

monitoring in a manner that complies with Part 64.  The CAM submittal will provide a succinct

summary of the monitoring requirements necessary for compliance with Part 64 for both facility

personnel and the permitting agency.  Providing detailed Standard Operating Procedures (SOP's)

or a detailed Quality Assurance/Quality Control (QA/QC) manual is not the intended objective of

a CAM submittal.  The justification for the CAM submittal must include documentation that

describes the rationale for how the requirements of Part 64 are satisfied.

The information included in the CAM submittal is extensive and covers all aspects of the

monitoring approach and how it complies with Part 64.  Once the permitting authority approves a

facility’s proposed monitoring, the facility’s operating permit must establish permit terms or

conditions that specify the required monitoring.  The information included in the permit,

however, need not be as all inclusive as the information contained in the CAM submittal

presented to the permitting authority for approval.  Only certain types of information contained in

the CAM submittal must be incorporated directly into the facility’s operating permit.  These

minimum requirements are discussed further in Section 2.2. 
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2.2  ELEMENTS OF A MONITORING APPROACH SUBMITTAL

Suggested outlines for CAM submittals that incorporate the elements required by the rule

are presented in Figures 2-1a and 2-1b.  Figure 2-1a pertains to facilities using a monitoring

approach that does not involve the use of continuous emission monitoring systems (CEMS),

continuous opacity monitoring systems (COMS), or predictive emission monitoring systems

(PEMS) and Figure 2-1b pertains to facilities using CEMS, COMS, or PEMS as the monitoring

approach.  For clarification purposes the information is presented in two separate outlines. 

However, a facility using a combination of methods should compile all the necessary information

pertaining to each monitoring method into one CAM submittal.  In the figures, the required

elements are presented in bold type.  Each element is addressed in the following sections.  An

example CAM submittal format that may be used to provide the necessary information is

presented in Figure 2-2.

As mentioned above in Section 2.1, only some of the information included in the CAM

submittal need be incorporated directly into the facility’s operating permit.  Section 64.6(c) of the

rule states that, at a minimum, the facility’s operating permit must specify:  (1) the approved

monitoring approach, including the indicator(s) to be monitored, the means or device to measure

the indicator(s), and the monitoring approach performance specifications; (2) the indicator

range(s), including appropriate averaging periods; (3) a general statement of the owner or

operator’s obligation to conduct the monitoring and to satisfy the requirements for quality

improvement plans and reporting and recordkeeping requirements; and (4) if appropriate,

minimum data availability requirements for valid data collection for each averaging period and

for each reporting period.  Items 1 and 2 above are required to be addressed in the CAM

submittal.  Based on the outline presented in Figure 2-1a and the example format presented in

Figure 2-2, the information contained in item II--Monitoring Approach would cover items 1 and

2 of the minimum operating permit requirements listed above.  As shown in Figure 2-2, this

information is compiled in a table.  This table, along with a general statement of obligation and

minimum data availability requirements, would be a convenient format for incorporation into a

facility’s operating permit.  For completed example CAM submittals using this format refer to

Appendix A.



CAM TECHNICAL GUIDANCE DOCUMENT

2.2  ELEMENTS OF A MONITORING APPROACH SUBMITTAL
2-4 8/98

Monitoring Approach Submittal a

I. Background

A. Emissions unit identification
B. Applicable regulation, emission limits, and monitoring

requirements
C. Control technology description

II . Monitoring Approach

A. General Criteria

1. Performance indicator(s)
2. Indicator range(s) or designated condition(s)

B. Performance Criteria

1. Data representativeness
2. Verification of operational status (new or modified

equipment)
3. QA/QC practices
4. Monitoring frequency and data collection procedures

Justificationa

I. Monitoring approach and indicator

II. Indicator range(s)

A. Compliance test data and indicator data supporting range, or
B. Compliance test plan and schedule, or
C. Rationale and documentation for indicating that ranges can be

established without the need for compliance test data

___________________
aItems in bold are specific elements required by the rule [§ 64.4].

Figure 2-1a.  Outline for monitoring approach submittal and justification.
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Monitoring Approach Submittal a

I. Background

A. Emissions unit identification
B. Applicable regulation, emission limits, and monitoring

requirements
C. Control technology description

II . Monitoring Approach

A. General Criteria

1. Performance indicator(s)
2. Indicator range(s) for COMS used to assure compliance with

a PM standard

B. Performance Criteria

1. Exceedance reporting required by regulation
2. Exceedance period to be used for CAM

Justificationa

I. Monitoring approach and indicator

II. Indicator range(s) for CEMS and PEMS:  reference the most recent
certification test for the monitor

III. Indicator range(s) for COMS used to assure compliance with a PM
standard

A. Compliance test data and indicator data supporting range, or
B. Compliance test plan and schedule, or
C. Rationale and documentation for indicating that ranges can be

established without the need for compliance test data

___________________
aItems in bold are specific elements required by the rule [§ 64.3].

Figure 2-1b.  Outline for monitoring approach submittal and
justification for CEMS, COMS, and PEMS.
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MONITORING APPROACH SUBMITTAL

I. Background

A. Emissions Unit

Description:
(Type of emission point)

Identification:
(Emission point number)

Facility:
(Location)

B. Applicable Regulation, Emission Limits, and Monitoring Requirements

Regulation No.:

Pollutant:  

 

(Emission limit)

Pollutant:  
(Emission limit)

                Monitoring Requirements:

C. Control Technology
(Describe control technology)

 II. Monitoring Approach

The key elements of the monitoring approach are presented in Table 1.

JUSTIFICATION

(Present justification for selection of monitoring approach and indicator range(s).)

Figure 2-2.  Monitoring approach submittal example format.
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TABLE 1.  MONITORING APPROACH

Indicator No. 1 Indicator No. 2

I. Indicator

Measurement Approach

II.  Indicator Range

QIP Threshold (optional)

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

Figure 2-2.  (continued)
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2.2.1  Background

This section of the CAM submittal provides background information on the pollutant-

specific emissions unit to which the submittal applies.  The pollutant-specific emissions unit is

identified and briefly described.  The applicable emission limitation or standard(s) and

pollutant(s) also are identified.  If applicable, any existing monitoring requirements that apply to

the pollutant-specific emissions unit also are described.  Finally, the emissions control

technology for the unit is identified and briefly described. 

2.2.2  Monitoring Approach

This section of a CAM submittal presents a description of the monitoring approach to be

used.  Section 64.3 of the rule specifies design criteria that the monitoring approach must address

to satisfy Part 64.  These criteria are categorized as general criteria, performance criteria, and

special criteria where CEMS, COMS or PEMS are to be used; and are summarized in Table 2-1. 

The description of the monitoring approach must address how each of the applicable design

criteria are satisfied.  Thus, the description should include the following:

1.  General criteria:  performance indicator(s) and indicator range(s);

2.  Performance criteria:  data representativeness, verification of operational status,

QA/QC procedures, and monitoring frequency and data collection procedures; and

3.  Special criteria (if applicable for use of CEMS, COMS, or PEMS):  performance

indicator(s), indicator range(s), performance criteria, and reporting of exceedances.

Each of these elements to be included in the CAM submittal are described in the

following sections.

2.2.2.1  General Criteria:  Performance Indicator(s) and Indicator Range(s)

The monitoring approach must be designed to provide data for one or more indicators of

performance of the control device, any associated capture system, and/or any processes

significant to achieving compliance.  Such indicators can include a measured or predicted

emissions level, such as total hydrocarbon concentration, nitrogen oxides (NOx) concentration,

opacity, or visible emissions; a pollution control device operating parameter, such as temperature

or pressure drop; a process operating parameter, such as temperature or flow; a recordkeeping

item, such as pounds of volatile organic compound per gallon of coating; a work practice

activity, such as records of solvent usage for cleaning activities; recorded findings of inspection

and maintenance activities, such as an internal fabric filter baghouse inspection; or a combination

of these types of indicators.
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TABLE 2-1.  MONITORING DESIGN CRITERIA
Part 64
reference Description

GENERAL CRITERIA

§ 64.3 (a) (1) Must be designed to obtain data for one or more indicators of performance of the control device, any
associated capture system, and processes necessary to assure compliance.

§ 64.3 (a) (2) Must be based on establishing appropriate indicator ranges or designated conditions such that operation
within the ranges provides a reasonable assurance of ongoing compliance with the applicable requirement
over the anticipated range of operations.  Reasonable assurance of compliance will be assessed by
maintaining performance within the indicator range(s) or designated conditions that reflect proper
operation and maintenance of the control device (and associated capture system).

§ 64.3 (a) (3) Ranges may be based on a minimum or maximum value; based on different values for different operating
conditions; expressed as a function of process variables; expressed as maintaining the applicable indicator
in a particular operational status; and established as interdependent between more than one indicator.

PERFORMANCE CRITERIA

§ 64.3 (b) (1) Data Representativeness:  Detector location and installation specifications to provide for obtaining
representative data.

§ 64.3 (b) (2) Verification of Operational Status:  Verification procedures, including installation, calibration, and
operation in accordance with manufacturer's recommendations, to confirm the operational status of the
monitoring prior to the commencement of required monitoring.  

§ 64.3 (b) (3) QA/QC Procedures:  QA/QC practices to ensure continuing validity of data.

§ 64.3 (b) (4) Frequency of Monitoring:  Monitoring frequency, data collection, and averaging period consistent with the
characteristics and typical variability of the emissions unit and commensurate with the time period over
which an exceedance or excursion is likely to occur.  Emissions units with postcontrol PTE >100 percent
of the amount classifying the source as a major source must collect four or more values per hour to be
averaged.  Other emissions units must collect data at least once per 24 hour period.

EVALUATION FACTORS

§ 64.3 (c) Site-specific factors should be considered in designing monitoring to meet § 64.3(a) and (b).  These factors
include:  applicability of existing monitoring procedures; ability of monitoring to account for process and
control device operational variability; reliability and latitude built into control technology; and level of
actual emissions compared to compliance limitation.

SPECIAL CRITERIA FOR USE OF CEMS, PEMS, OR COMS

§ 64.3 (d) (1) CEMS, PEMS, or COMS that are required by other authorities under the Clean Air Act, State, or local law
must be used to satisfy the CAM rule.

§ 64.3 (d) (2) CEMS, PEMS, or COMS that satisfy any of the following monitoring requirements are deemed to satisfy
the general design and performance criteria:  § 51.214 and Appendix P of 40 CFR 51; § 60.13 and
Appendix B of 40 CFR 60; § 63.8 and applicable performance specifications of the applicable subpart of
40 CFR 63; 40 CFR 75; subpart H and Appendix IX of 40 CFR 266; or comparable requirements
established by the permitting authority.

§ 64.3 (d) (3) Must allow for reporting of exceedances (or excursions) consistent with any underlying requirement or
with § 64.3(b)(4), and provide an indicator range consistent with § 64.3(a) for a COMS used to assure
compliance with a PM standard.
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The general criteria also require that the monitoring approach be based on establishing

appropriate ranges for control performance indicators that provide a reasonable assurance of

compliance with the applicable requirement within the anticipated range of operations.  A

reasonable assurance of compliance can be achieved when control device performance is

maintained within the indicator ranges that reflect proper operation and maintenance of the

control device.  Except for CEMS, COMS, and PEMS that provide data in units of the applicable

emissions standard, the CAM submittal must specify the range to be maintained for each

monitored indicator.  The indicator range may be a true range, comprised of upper and lower

limits; (e.g., 3.5 to 5.0 in. w.c. for differential pressure); a single maximum or minimum value

not to be exceeded (e.g., not less than 1650�F for a thermal incinerator temperature); different

values for different operating conditions (e.g., different ranges for high vs. low process load);

expressed as a function of process variables (e.g., maintaining condenser temperatures “x”

degrees below the condensation temperature of the applicable compounds being processed);

expressed as maintaining the applicable indicator in a particular operational status (e.g.,

maintaining the position of a damper controlling gas flow to the atmosphere through a bypass

duct); or established as interdependent between more than one indicator. 

Additional information on selection of operating ranges is presented in Section 2.3. 

2.2.2.2  Performance Criteria

Monitoring approaches used to comply with Part 64 are subject to minimum performance

criteria specified in § 64.3.  Under § 64.6(c) of the rule, these minimum performance criteria are

to be included in the facility’s operating permit.  The minimum criteria assure that the data

generated by the monitoring approach provide valid and sufficient information on the actual

conditions being monitored.  Detailed information that is not necessary to assure the data are

representative need not be included in the facility’s operating permit.  Unnecessary detail in the

permit may restrict a facility from making minor changes to the monitoring approach without

undergoing procedures for a permit revision.  For example, details related to the types of

monitoring devices and recording systems (e.g., specifying a “Type K” thermocouple) may be

left out as long as the minimum accuracy of the monitoring device is specified (e.g.,

thermocouple with a minimum accuracy of ±4�F or ±0.75 percent, whichever is greater).  This

approach allows the owner or operator to change the type of thermocouple without triggering the

need for a permit revision while providing minimum sensor specifications that assure

representative data are obtained.

The performance criteria that are to be addressed by the monitoring approach are as

follows:



CAM TECHNICAL GUIDANCE DOCUMENT

2.2  ELEMENTS OF A MONITORING APPROACH SUBMITTAL
8/98 2-11

1.  Data Representativeness.  The monitoring approach must include specifications that

provide for obtaining data that are representative of the emissions or parameters being monitored. 

Typically these specifications should include, as a minimum, a brief description of:  (1) detector

location, (2) installation requirements (if applicable), and (3) minimum acceptable accuracy.  For

example, the specifications for a thermocouple used to measure thermal incinerator combustion

chamber temperature could be as follows:

a.  Detector location–exit of thermal incinerator combustion chamber;

b.  Installation requirements–housed in a ceramic protection tube, shielded from flame;

c.  Minimum acceptable accuracy–thermocouple sensor with a minimum accuracy of

±4�F or ±0.75 percent, whichever is greater, and a data recording system with a minimum

resolution of 20�F.

2.  Verification of Operational Status.  For new or modified monitoring equipment, the

monitoring approach must describe the verification procedures that will be used to confirm the

operational status of the monitoring prior to the date by which the owner or operator must

conduct monitoring for compliance with § 64.7.  Verification procedures include procedures for

installation, calibration, and operation of the monitoring equipment, and should be conducted in

accordance with the monitoring equipment manufacturer’s recommendations.

3.  QA/QC Practices.  The monitoring approach must identify the minimum QA/QC

activities that will be used to assure the continuing validity of the data for the purpose of

indicating potential adverse changes in control performance.  Quality control activities are those

routine activities included as a part of normal internal procedures such as periodic calibration

checks (e.g., zero check of manometer), visual inspections by operating staff, routine

maintenance activities (e.g., replacement of filters on COMS purge air system, weekly blowback

purge of manometer lines), or training/certification of staff.  Quality assurance activities are those

activities that are performed on a less frequent basis, typically by someone other than the

person(s) responsible for the normal routine operations.  An example of a QA activity is quarterly

or annual calibration verification/adjustments performed by an instrument technician. 

In developing minimum QA/QC activities for monitoring equipment and instruments the

owner or operator should take into account the calibration and maintenance requirements or

recommendations specified by the instrument manufacturer or supplier.  When establishing

QA/QC activities, the desired precision and accuracy of the data should be considered; e.g., if

greater inaccuracy can be tolerated for the application (i.e, ±20�F rather than ±2�F), less frequent

calibrations and/or less stringent acceptance criteria may be necessary. 

The CAM submittal should include a list of the primary QA/QC activities; their

frequency; and, where appropriate, the acceptable limits.  A tabular summary with brief

explanations, as necessary, generally is sufficient.  A separate, detailed Quality Assurance Plan is
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not required as a part of the CAM submittal.  For example, for a thermocouple, the QA/QC

activities could be specified as follows:

a.  Visual inspection of thermocouple sensor and well (semiannually); and 

b.  Measurement of system accuracy using a thermocouple simulator (calibrated millivolt

source) at the sensor terminal location (semiannually); specified accuracy limit of ±40�F at

1800�F.

4.  Frequency of Monitoring.  The monitoring approach must address specifications for

monitoring frequency, data collection procedures, and if applicable, averaging periods for

discrete data points to be used in determining whether an excursion or exceedance has occurred. 

The monitoring and data collection frequency (including associated averaging periods) must be

designed to obtain data at such intervals that are, as a minimum, consistent with the time period

over which an excursion is likely to occur based on the characteristics and typical variability of

the emissions unit (including the control device and associated capture system).

Part 64 includes minimum acceptable frequency requirements for PSEU’s with the

potential to emit the applicable regulated pollutant, calculated including the effect of control

devices (i.e., postcontrol), in an amount equal to or greater than 100 percent of the major source

threshold level.  For each parameter monitored, emissions units within this category must collect

at least four data points equally spaced over each hour.  The permitting authority may approve

less frequent monitoring, if appropriate, based on information presented by the owner or operator

concerning the data collection mechanisms available for a particular parameter for the particular

PSEU.  Approval of less frequent monitoring is appropriate where frequent monitoring is not

feasible because of the available data collection mechanisms for the parameter (e.g., integrated

raw material or fuel analysis data, noninstrumental measurement of feed rate or visible

emissions, use of a portable analyzer or an alarm sensor).  For other PSEU’s (postcontrol

potential to emit less than 100 percent of the major source threshold), monitoring may be less

frequent but must include some data collection at least once per 24-hour period (e.g., a daily

inspection of a carbon adsorber system in conjunction with a weekly or monthly check of

emissions with a portable analyzer.)

The monitoring approach must specify the monitoring frequency (how often

measurements will be taken and recorded), the data collection procedures (e.g., manual readings

and data logging or use of a data acquisition system), and the data averaging period (if applic-

able) for each parameter.  Examples of monitoring frequency include:  (1) incinerator

temperature at 1-minute intervals, (2) NOx and oxygen (O2) concentration at 15-minute intervals,

(3) differential pressure at 1-hr intervals, and (4) opacity observations for 15 contiguous minutes

per day.  Where the measurement frequency and the recording frequency differ, both should be

specified.  Also, if the proposed parameter indicator will be an average value, the CAM submittal
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must clearly specify the averaging period that will be used to determine that the indicator range is

maintained.  For example:  “The NOx analyzer will measure the concentration at 10-second

intervals, and the average value for each 15-minute period will be recorded.  The 15-minute

values for each clock-hour will be averaged to provide a 1-hour NOx concentration to assess

compliance with the indicator range.”  For monitoring an operating parameter:  “The

thermocouple will measure thermal incinerator combustion chamber temperature at 1-minute

intervals, and the average value for each 1-hour period will be recorded.  The 1-hour values will

be averaged over each 3-hour period to provide a 3-hour temperature to assess compliance with

the indicator range.”  

Data acquisition procedures should indicate the equipment or method and the frequency

at which indicator values are to be recorded.  Examples of data acquisition procedures include:  

(1) 24-hour circular chart--incinerator temperature at 1-minute intervals, (2) electronic data file

via data acquisition system--incinerator temperature at 1-minute intervals, (3) electronic data file

via data acquisition system--15-minute average NOx and O2 CEMS measurements, (4) written

entry on log sheet--hourly differential pressure, and (5) completion of Reference Method 9

visible emission data form--daily opacity observations.

2.2.2.3  Special Criteria for the use of CEMS, COMS, or PEMS

Part 64 specifies that where CEMS, COMS, or PEMS are already required, the

monitoring approach must incorporate such systems.  Therefore, source owners and operators

whose emissions units have had CEMS, COMS, and/or PEMS imposed by underlying

regulations, emissions trading programs, judicial settlements, or through other circumstances

must use those systems when developing a monitoring approach.  The use of these systems in

accordance with general monitoring requirements and performance specifications will be

sufficient for the system to satisfy the Part 64 general and performance criteria discussed above

in Sections 2.2.2.1 and 2.2.2.2.

An exception to this general rule is a COMS used to assure compliance with a particulate

matter standard.  Indicator range(s) need not be specified for CEMS and PEMS that provide data

in units of the applicable emissions standard because the level of the standard is the level at

which an excess emission occurs.  However, when a COMS is used to monitor opacity as an

indicator of compliance with a particulate matter standard, the indicator (opacity) is not in terms

of the standard (gr/dscf, for example) and an indicator range for opacity must be specified in the

CAM submittal.  Consequently, for a source that has both an applicable particulate matter (PM)

standard and a requirement to continuously monitor opacity, if the source chooses opacity as the

indicator (or one of multiple indicators) for PM, it is conceivable (and probable) that the

specified indicator range for PM would be established at a different (lower) level and a different
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averaging time than the opacity emission limit which establishes the excess emission level for

opacity.  It should be emphasized that even in cases where a COMS is required for opacity, the

COMS need not be specified as part of CAM for particulate matter.  Other appropriate indicators

may be selected to satisfy CAM.  The above discussion applies only in cases where a facility

chooses to use a COMS to monitor opacity as an indicator of compliance with a particulate

matter standard.

In addition to addressing performance criteria and indicator range(s) (when applicable),

the owner or operator must present information with the CAM submittal on how the CEMS,

COMS, or PEMS system is designed to allow for reporting of exceedances (or excursions if

applicable to a COMS used to assure compliance with a particulate matter standard).

2.2.3  Justification for Selected Monitoring Approach and Indicator Range(s)

The essence of Part 64 is the requirement that the owner or operator monitor the

indicator(s) of control technology performance necessary to ensure the detection of potential

adverse changes in control performance that affect emissions.  The selection of the monitoring

approach is the responsibility of the owner/operator.  However, as part of the information

provided with the CAM submittal, the owner/operator must submit justification that describes

how the proposed monitoring satisfies the minimum requirements of Part 64.  Essentially, this

means the owner/operator must present justification for the selection of the monitoring approach

(the performance indicator) and the indicator ranges.  The documentation for each of these items

is discussed in the following sections. 

2.2.3.1  Justification for Selected Monitoring Approach and Indicator(s)

The justification should briefly describe how the proposed monitoring approach satisfies

the requirements of Part 64, that is, how the selected monitoring approach and performance

indicator ranges are adequate to:

1.  Demonstrate that the control device and processes significant to achieving compliance

are operated and maintained in accordance with good air pollution practices that will minimize

emissions at least to levels required by all applicable requirements; and

2.  Provide reasonable assurance of compliance with emission limitations for the

anticipated range of operations.

To support the justification the owner/operator may rely on:

1.  Facility or corporate experience with monitoring control device or process operation

performance;
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2.  Generally available sources of information (e.g., air pollution engineering manuals,

EPA and permitting authority publications on monitoring, operation, and maintenance of pollu-

tion control devices); or

3.  Regulatory precedents, such as the following:

a.  Presumptively acceptable or required monitoring approaches established by the

permitting authority to achieve compliance with the CAM rule for the particular pollutant-

specific emissions unit;

b.  Continuous emission, opacity, or predictive emission monitoring systems that satisfy

applicable monitoring requirements and performance specifications as specified in the rule

[64.3(d)];

c.  Alternative monitoring methods allowed or approved pursuant to Part 75;

d.  Monitoring included for standards exempt from CAM; and 

e.  Monitoring requirements established in other regulations for the same or similar type

sources (e.g., a monitoring requirement in an NSPS).

Factors to consider in selecting the monitoring approach and indicator(s) of performance are

discussed in Section 2.3.

2.2.3.2  Justification for Selected Indicator Range(s)

For CEMS and PEMS, the indicator range presumptively is the level of the standard.  As

a result, the justification provided with the CAM submittal may simply reference the most recent

certification test for the monitor.  Note that if a COMS is used as the monitoring approach for a

particulate matter standard, justification should be provided for selection of the indicator (i.e.,

opacity) range and averaging time.

Parameter data collected during performance testing and other relevant information, such

as engineering assessments, manufacturers’ design criteria, and historical monitoring data are

used to establish indicator ranges for other monitoring approaches.  The selection of appropriate

indicator ranges is further discussed in Section 2.3.2.

The justification for the selected indicator range(s) should include a summary (tabular or

graphical format) of the data supporting the selected ranges, supplemented by engineering

assessments or control device manufacturer's recommendations, if necessary.  References for the

appropriate compliance test report(s) also should be provided.  If site-specific compliance data

are not available, the documentation must include a test plan and schedule for obtaining such

data.  The test plan should identify the:

1.  Pollutants to be measured and the compliance test methods to be used;

2.  Number and duration of test runs to be conducted;

3.  Proposed process operating conditions during the tests (e.g., percent of full load);
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4.  Proposed control device operating conditions and indicator ranges (e.g., venturi

pressure drop, condenser temperature); 

5.  Process and control device parameters to be monitored during the test and reported;

and

6.  Whether indicator data will be collected over an extended time period and the

process/control device data to be collected concurrently.

As an alternative to providing a compliance test plan, the owner/operator may propose

other information as the basis for the indicator ranges proposed.  However, in such cases, the

documentation provided must demonstrate to the permitting authority's satisfaction that

compliance testing is unnecessary to establish indicator ranges at levels that satisfy Part 64

criteria.

Other information that the owner/operator may consider in selecting operator ranges, in

lieu of compliance test data, in order of preference includes: 

1.  Site-specific data from tests other than compliance tests;

2.  Data from tests performed on similar units at the facility or similar facilities;

3.  Empirical information concerning the assessment of  control technology performance

(e.g., empirical performance information from a scrubber control technology handbook);

4.  Regulatory precedents involving appropriate monitoring of similar emissions units

(e.g., NSPS requirement for same control technology at a similar source); and 

5.  Theoretical considerations based on generally accepted engineering practices (i.e.,

engineering judgement).

If the owner/operator bases the indicator ranges on any of the other types of available

information listed above rather than on site-specific compliance test data, the documentation

must include a concise explanation of the rationale for relying on information other than site-

specific compliance data.  The rationale must demonstrate that compliance testing is not

necessary for the owner/operator to establish operating ranges so that excursions from the

operating ranges can be addressed prior to potential emission exceedances.  Factors to consider in

the rationale for using information other than compliance test data include the ability to establish

the appropriate operating ranges based upon engineering principles, and conservative

assumptions with respect to the emissions variability and the margin of compliance associated

with the emissions unit and control device.
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2.3  SELECTION OF MONITORING APPROACH AND SELECTION OF INDICATOR

RANGE

This section discusses the selection process for determining a monitoring approach that is

acceptable for Part 64 and addresses selection of appropriate ranges for the indicators to be

monitored.

2.3.1  Selection of Monitoring Approach

This section describes a selection process developed to assist facilities with selecting a

monitoring approach.  The basic concepts and principles used to design the State of Virginia

CAM selection process were relied upon in designing this selection process.1  The selection

process itself is not a requirement of Part 64, rather it is a suggested strategy for identifying

appropriate monitoring approaches.  The purpose of the selection process is ultimately to arrive

at the most cost-effective monitoring approach that is consistent with facility operations and

provides sufficient data to indicate proper operation and maintenance of the control device such

that there is a reasonable assurance of compliance with emission limitations or standards.  The

underlying concept of the selection process is to begin with the current monitoring practice used

at a specific emissions unit within a facility, review this practice, and modify the practice when

necessary to comply with the criteria established by Part 64.  The selection process can be broken

down into several steps as illustrated in Figure 2-3 and discussed in the following paragraphs. 

Figure 2-4, the Monitoring Approach Selection Process Worksheet, can be used to assist the

facility with information gathering and decision making throughout the step-by-step selection

process.
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Step 1:  Summarize the current monitoring procedures

If monitoring is currently conducted, the first step in the selection process is to summarize

the current monitoring procedures.  This summary should include information on the affected

emissions unit, the control device used on that unit, the monitoring methods that are currently

used (e.g., manual monitoring, emission calculation procedures, operating parameter monitoring,

PEMS, CEMS), the indicators that are tracked, the reasons for selecting the indicators currently

monitored, the frequency of measurements, and any reporting and recordkeeping procedures.

If no monitoring procedures are currently in place, the owner or operator of the facility

may follow the process of identifying potential monitoring approaches and selecting the most

appropriate as outlined in Steps 4 and 5 of the selection process.

Step 2:  Evaluate the current monitoring procedures

For those facilities with monitoring procedures in place, the next step is to determine if

the design and performance of the current monitoring procedures satisfy the criteria established

by Part 64.  Monitoring design criteria required by Part 64 are discussed in detail in Section 2.2.2

and summarized in Table 2-1 of that section.  If the current monitoring procedures meet these

minimum Part 64 criteria, those procedures may be proposed as the monitoring approach. 

However, in some cases even though the current procedures satisfy Part 64, the facility owner or

operator may have other reasons for proposing a new monitoring approach.  For example, a

facility owner or operator who currently monitors combustion temperature to ensure proper

operation of a thermal incinerator and has addressed all the Part 64 criteria listed in Table 2-1

satisfies Part 64.  This facility owner or operator may choose to propose the current monitoring

procedures (e.g., use of strip chart recorder) or may choose to select a different approach (e.g.,

electronic data recording with hourly averaging) for other reasons.

On the other hand, if the current monitoring procedures fail to address all of the Part 64

criteria (e.g., if QA/QC procedures are not addressed, or if the monitoring frequency and

averaging time are not sufficient to detect a change in control device performance), those

procedures do not satisfy Part 64.  The owner or operator would then be required to determine if

modifications can be made to meet Part 64 criteria (Step 3) or if an alternative monitoring

approach is preferable (step 4).

The rule specifies that if a facility is currently using a CEMS, COMS, or PEMS to

comply with an applicable requirement, this system must also be used to satisfy Part 64.  Special

criteria for the use of CEMS, COMS, and PEMS to satisfy Part 64 are discussed in Section 2.2.2.

Step 3.  Determine if current monitoring procedures can be modified to meet Part 64

criteria

If the current monitoring procedures do not meet Part 64 minimum criteria, but the

procedures can be modified to do so, the owner or operator has two options.  The owner or
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operator can either modify the current monitoring approach to meet the minimum Part 64 criteria

or implement an alternative approach that satisfies all Part 64 requirements (as outlined in

step 4).

If a facility chooses to modify the current approach, the owner or operator determines the

modifications that will be made to satisfy Part 64 and incorporates these modifications along

with the current monitoring practices into the revised monitoring approach.  For example, a

calciner using a wet scrubber to comply with a PM limit has current monitoring procedures that

consist of monitoring pressure drop and liquid flow rate.  To satisfy Part 64, this facility would

need to expand the current monitoring practices to address performance criteria such as data

representativeness and QA/QC procedures associated with the monitoring approach.

If the current monitoring system cannot be modified to meet Part 64 criteria, the owner or

operator must consider alternative approaches, as outlined in step 4.  For example, a facility with

a thermal incinerator may currently monitor whether the burner is operating (flame “on”

indicator).  This indicator is not considered to be an adequate indicator of control device

performance and cannot be modified to meet Part 64.  The facility owner or operator would need

to monitor other parameters that are better indicators of control device performance, such as

combustion chamber temperature with an appropriate monitoring frequency and averaging time. 

Similarly, a medical waste incinerator using a baghouse to control particulate emissions may

currently monitor charge weight, hourly charge rate, and secondary combustion chamber

temperature.  To meet Part 64 requirements, the facility would need to monitor additional

parameters that are indicators of control device performance, such as baghouse pressure drop and

visible emissions. 

Step 4.  Identify potential indicators and/or combinations of indicators to meet

Part 64 criteria

If a facility is not currently monitoring emissions or control device performance or if the

current monitoring approach does not meet the Part 64 criteria and cannot be modified to meet

the criteria, the owner or operator of the facility must select an alternative monitoring approach to

comply with Part 64.  Appendix B presents illustrations of some of the alternative monitoring

approaches applicable to different combinations of control devices, pollutants, and sources. 

Appendix B does not provide an all inclusive list of monitoring techniques and is intended only

as a guide to assist owners/operators with identifying alternative monitoring approaches.  Other

sources of information include monitoring requirements for same or similar sources specified in

Federal, State, and/or local regulations, State guidance, in-house expertise, and manufacturers’

recommendations.  In addition, Chapter 5 provides an annotated bibliography of monitoring

reference materials.
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Using these or other appropriate sources of information as guidance, the owner/operator

of the facility identifies potential monitoring approaches.  The approaches may include

monitoring measured or predicted emissions (such as THC, opacity, or visible emissions);

process and/or control device operating parameters that affect control device performance (such

as production rate or thermal incinerator operating temperature); recorded findings of inspection

and maintenance activities related to maintaining the performance of the control device; or a

combination of these types of indicators.

Step 5:  Select most reasonable approach that meets Part 64 criteria

Of the approaches identified, the owner/operator can select the most reasonable for the

situation.  Factors to be considered in making this determination are described below. 

Considering these factors and others that may be appropriate to each specific emissions unit, the

owner or operator selects and proposes a monitoring approach.

As illustrated in the Monitoring Approach Selection Process Worksheet (Figure 2-2), to

facilitate the selection process the facility could use a pro/con approach.  The factors that are

considered in making a determination can be classified as either a pro or con and assigned a

rating.  Factors that are considered a pro can be assigned a rating of 1 (a weak pro) to 3 (a strong

pro).  Similarly, factors that are considered a con can be assigned a rating of -1 (a weak con) to -3

(a strong con).  The sum of the ratings for each option is a rough measure of reasonableness of

the approach; the higher the value, the more reasonable the option.  For all the options

considered, this sum can be compared to help select the most reasonable option.

Frequency of monitoring.  Monitoring frequency (including data collection and data

averaging periods) should be designed to obtain data at intervals that are consistent with the time

period over which a change in control device performance is likely to be observed.  Data

measurement frequency should be sufficient to allow calculation over averaging periods that are

short enough to observe significant changes in control device performance, and to allow early

detection of problems so that timely corrective action is possible.  At the same time, averaging

periods should not be so short that minor perturbations as a result of normal variations in a

parameter are flagged as exceedances.  Also, for manual measurements, the facility should

consider the frequency of other measurements taken at the plant and try to minimize the number

of times the operator must take readings, while still meeting the minimum frequency

requirements.

Level of confidence.  Level of confidence is a subjective measure of how appropriate the

selected monitoring approach is with respect to ensuring that the control device is operating

properly, and, as a result, there is a reasonable assurance that the emissions unit is in compliance

with the applicable emission limit.  For example, there are numerous options available for

monitoring indicators of performance for a facility that uses a thermal incinerator for volatile
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organic compound (VOC) control.  The indicators that could be monitored include visible

emissions, burner flame on indicator, combustion chamber temperature, carbon monoxide (CO)

emissions measured with a CEMS, and VOC emissions measured with a CEMS.  As shown in

Table 2-2, a level of confidence, although subjective, can be associated with each monitoring

approach.  If the level of confidence in an approach is low, the owner or operator may consider

monitoring other parameters that may be better indicators of control device performance,

increasing the frequency of measurements (if applicable), or selecting more than one indicator to

be monitored.

Equipment needs.  In selecting a monitoring approach, equipment needs also should be

considered.  In addition to investigating the costs of such equipment, the logistics of locating,

installing, and maintaining the equipment, the familiarity of plant personnel with the use of the

equipment, and the use of the equipment on other processes at the facility should also be

considered.  For example, a facility that uses a wet scrubber on a hot exhaust stream may propose

to monitor water flow to the scrubber as an indicator of control device performance.  Because a

water flow meter provides a direct measure of the parameter, it is preferred.  However, in some

cases, measuring outlet temperature as an indicator of water flow to the scrubber may be

adequate and may be easier to maintain.  If the facility owner or operator is currently measuring

temperatures for other processes at the plant, using a thermocouple to monitor temperature is

more straight-forward than introducing a new piece of equipment that plant personnel may not be

familiar with.  Also, water flow meters are more susceptible to malfunctions and require more

frequent inspections to ensure they are operating properly.  However, if the facility owner or

operator is currently using water flow meters, there is likely a program in place for regular

inspection and maintenance of the equipment and the addition of one more flow meter would not

be inconsistent with plant operations.

Costs.  The purpose of the selection process is to arrive at a cost-effective monitoring

option that meets Part 64 criteria.  In evaluating the costs associated with the proposed

monitoring approach, it is recommended that, in addition to determining the capital and operating

costs associated with monitoring, the cost benefit of operating and maintaining the control

equipment in good working condition be considered as well.  The monitoring costs can then be

compared to possible benefits associated with employing better monitoring practices or using

diagnostic systems to monitor the operating condition of the control equipment.
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TABLE 2-2.  LEVEL OF CONFIDENCE

Control device:  Thermal incinerator for VOC control

Indicator Level of confidence

Daily VE for “haze” Low

Auxiliary burner flame on Low

Comb. chamber T, daily Low

Comb. chamber T, once/shift Low to moderate

Comb. chamber T, hourly Moderate to high

Comb. chamber T, continuous (averaged hourly) High

Comb. chamber T, continuous (averaged
hourly); and CO CEMS

Very high

Comb. chamber T, continuous (averaged
hourly); and VOC CEMS

Very high

1.  Production benefits--Improved monitoring may be cost-effective.  In many cases,

improved monitoring provides better process knowledge, which results in increased product

yield.  For example, carbon adsorbers can be used to control solvent emissions and recover

solvent for reuse in a specific process.  Using analyzers to measure inlet and outlet solvent

concentrations as a monitoring approach would benefit the solvent recovery process.  To

maintain high recovery, solvent recovery efficiency can be calculated continuously and corrective

action can be taken when the efficiency falls below a certain level.  The savings gained by

improved solvent recovery may offset the cost of monitoring.

2.  Operation and maintenance (O&M) benefits--Operating and maintaining the control

device in top condition may result in long-term cost savings.  This can be achieved through the

implementation of regular inspections of equipment to ensure that it is operated and maintained

properly.  Diagnostic systems (e.g., bag leak detectors) provide the ability to monitor equipment

condition in real time and to spot trends that predict problems or failures.  This capability may

reduce O&M costs and production losses by making timely maintenance possible and by

avoiding costly production losses, unnecessary maintenance, and equipment failures. 
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2.3.2  Selection of Indicator Range

The Part 64 monitoring approach is designed to provide the owner or operator of an

affected emissions unit with information about the performance of control measures.  Indicator

ranges are critical to the validity of this approach.  The owner or operator establishes appropriate

ranges for selected control device performance indicators such that operating within the

established ranges will provide a reasonable assurance of compliance with applicable

requirements.  Monitoring the indicators allows the owner or operator to identify problems with

the operation and/or maintenance of the control device.  An excursion or exceedance of an

indicator range signals a potential problem with the operation or maintenance of the control

equipment and alerts the owner or operator of the need to determine whether corrective action is

necessary to restore operations to normal conditions.

Parameter data collected during performance testing are key in establishing indicator

ranges that represent good operating conditions.  However, other relevant information, such as

engineering assessments, manufacturers’ design criteria, and historical monitoring data, also may

be used.  For example, engineering specifications for a venturi scrubber installed to control

particulate matter from an affected emissions unit may include design operational ranges for

liquid flow rate and pressure drop across the venturi.  For this example, it is assumed that the

scrubber design conditions are intended to achieve the desired emission reductions for

uncontrolled emission rates that correspond to 120 percent of the affected unit’s process design

rate.  The results of a performance test during which the scrubber is operated within these design

conditions and the process is operated at conditions representative of high load (near 100 percent

design rate) would be used to confirm that operating within the scrubber design conditions

achieves the emission reduction desired and provides a reasonable assurance of compliance

across the anticipated range of process conditions for ongoing operation.

In many cases, historical monitoring data, in addition to parameter data collected during

compliances tests, are useful or even necessary for establishing indicator ranges.  Typically,

compliance tests are of short duration; three 1-hr test runs, for example.  Use of only 3 hours of

parameter data may not be sufficient to fully characterize parameter values during normal

operation.  Specifically, these data may be insufficient to identify normal short-term fluctuations

in the indicator parameters.  Furthermore, if the owner/operator desires to use statistics in

establishing the indicator range, a larger body of data would be necessary.  Historical monitoring

data should be collected during periods of normal operation when the emissions unit and

associated control device are properly operated and maintained.  These data are referred to as the

baseline data.  The baseline data for establishing an indicator range should be collected over a

sufficient period of normal operation such that normal perturbations and ranges can be identified. 

Providing a summary of 1 to 3 months of parameter data in addition to the parameter data
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obtained simultaneously with the compliance test methods is recommended, whether these data

are used to establish the indicator range or not.  If these data are not used to establish the

indicator range, they will serve to verify that the range can be maintained over an extended time

period.

The baseline data, results from performance tests, and other information are evaluated to

establish appropriate indicator ranges.  Several factors impact the choice of data evaluation

procedures and analytical methods used to select appropriate indicator ranges.  These factors

include:  (1) type of data collected (data that are conducive to numeric manipulation such as

averaging vs. data that are not; e.g., continuous temperature or pressure drop measurements vs.

equipment inspections); (2) frequency of measurements (continuously measured data vs.

intermittently measured data; e.g., temperature measured at 1-minute intervals vs. temperature

measured daily); (3) quantity of data that are available for analysis (e.g., temperature

measurements recorded at 1-minute intervals during the compliance test [three, 3-hour runs] vs.

3 months of historical temperature measurements recorded at 1-minute intervals); and

(4) variability among the data (e.g., small variability vs. significant variability).  Considering

these factors, and others that may be appropriate, the facility owner or operator determines an

appropriate data evaluation procedure and establishes an indicator range.

The selected range must meet the following criteria:  (1) the range should be selected

such that parameter data from the most recent performance test, if available, fall within the range;

(2) the range should be indicative of the normal operating range under good operation and

maintenance practices; (3) the range should be sensitive enough such that changes in control

device performance can be identified, yet not so sensitive that minor variations which are a part

of normal operation are continually signaled as potential problems; and (4) the range and

averaging period/data reduction technique should account for routine operating functions at the

facility (e.g., flushing of WESP once per hour causes kV to drop below the normal operating

range for up to 6 minutes per flush).

In addition to establishing indicator range(s), affected facilities may choose to propose

threshold levels that trigger the requirement for a QIP.  Part 64 provides that a QIP may be

required if it is determined that the source owner or operator has failed to meet the obligation of

properly operating and maintaining the source.  For the purpose of determining when a QIP is

needed, Part 64 provides that a threshold level may be set in the facility’s permit, but does not

require it.  Where such a trigger is established, a level of 5 percent of the operating time is

suggested as a potentially appropriate threshold.

Although establishing a threshold level is not required by Part 64, in many cases it may

benefit the facility to propose a threshold level rather than to leave it to the permitting authority

to make a determination of whether the facility is meeting the obligation to properly operate
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and/or maintain the source.  The facility could evaluate historical data to determine how often the

selected indicator range was exceeded during periods of normal operation.  These data could be

used to establish an appropriate threshold level that triggers the need for a QIP.  For example, if

historical monitoring data for a facility indicate that the indicator range was exceeded ten times

in a 6-month period, the threshold could be established at no more than 10 excursions outside the

indicator range during a 6-month reporting period.  This threshold level is based on the number

of excursions identified in a reporting period.  As suggested by Part 64, threshold levels also

could be established based on the duration of excursions as a percentage of operating time.

The selection of indicator ranges and threshold levels are inherently related.  Source

owners may select a broad indicator range thereby avoiding excursions.  The selection of a broad

range would result in a lower number of excursions encountered during the monitoring period

over which data were collected.  As a result, the threshold level selected based on the historical

monitoring data would allow few excursions during a reporting period.  On the other hand, if a

tighter indicator range is selected, the number of excursions encountered during the monitoring

period would be higher and a more lenient threshold level could be established (the threshold

level would allow more excursions from the indicator range).  An indicator range should be

selected that is representative of normal operating conditions and that would allow the owner or

operator to identify potential problems with control device and/or process operation in a timely

manner.  Consequently, it may benefit a facility to establish a tighter range that is more

representative of normal operation such that changes in control device performance can be

observed.  At the same time, the facility could establish a threshold level that allows for

excursions that are considered part of normal operation.

This section is divided into three subsections.  Section 2.3.2.1 presents several factors that

affect the choice of data evaluation procedures for selecting the indicator range; Section 2.3.2.2

presents various general data analysis approaches that could be used in determining an indicator

range; and Section 2.3.2.3 presents a flow chart of a general decision process that might be useful

to a facility when selecting indicator ranges.  This section also presents two examples of the

selection of indicator ranges.  For each example, the procedures for evaluating the data,

determining an appropriate data analysis approach, and selecting the specific indicator range are

outlined.  

2.3.2.1  Data Evaluation Factors to be Considered in Selecting an Indicator Range

2.3.2.1.1  Type of data.  Most measurements are conducive to averaging and other data

manipulations.  As a result, the indicator range may be calculated as a numeric limit.  Some

methods for determining this numeric limit are discussed in Section 2.3.2.3; they include plotting

the data and making a qualitative determination of an acceptable range, calculating an “x”th

percentile, and using other simple statistical methods to determine an acceptable range. 
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Approaches to establishing an indicator range include:  (1) a range never to be exceeded, (2) a

range not to be exceeded over a certain averaging period, (3) a range not to be exceeded for

periods greater than “x” amount of time, or (4) a range not to be exceeded for periods greater

than “x” percent of the operating time.

Some measurements are not conducive to data manipulations that result in a numeric

value.  For example, the results of equipment inspections are either acceptable or are

unacceptable.  Similarly, in some cases a “visible” or “no visible” measurement of emissions is

used.  For these types of data, a “pass/fail” approach is most appropriate for determining when an

exceedance has occurred.  If the facility is not operating within the selected indicator range (e.g.,

if visible emissions are found during the routine VE test or if bag leaks are detected during the

routine equipment inspection), the facility would be required to take corrective action to restore

the emissions unit and control device to normal operating conditions.

2.3.2.1.2  Frequency of measurements.  As discussed in Section 3.3.1, the frequency of

indicator measurements (including data collection and averaging periods) should be adequate to

identify changes in the performance of control equipment in a timely manner.  The averaging

period used in evaluating the data will directly impact the selection of an indicator range.  In

selecting an averaging period, the owner or operator should consider variability among the data

that are a part of normal process and/or control device operation.  An averaging period should be

selected that is long enough to allow this normal variability among the data without identifying

them as exceedances.  At the same time, if the selected averaging period is too long, deviations

from normal operation may not be identified in a timely manner to allow the owner or operator to

take corrective action.  The frequency of measurements should be sufficient to allow calculation

over the selected averaging period and to account for variability among the data.  For example, if

a 3-hour average is selected, measurements can be taken at 1-hour, 15-minute, or 1-minute

intervals and averaged over a 3-hour period.  If the data are fairly consistent, three 1-hour

measurements may be sufficient.  However, if there is significant variability among the data,

1-minute or 15-minute measurement intervals may be more appropriate.

2.3.2.1.3  Amount of data.  The amount of data available for manipulation has a

significant impact on the methods used to analyze the data.  Statistical analyses have little or no

meaning when the data set is limited to a few data points.  If the available data are not sufficient

for statistical methods, the data could be plotted and a qualitative determination of an acceptable

range can be made based on these plots.  However, if the facility owner or operator has a

reasonable amount of data, statistical analyses can be conducted to determine an appropriate

indicator range.  Some methods for analyzing data are presented in Section 2.4.2.2.

2.3.2.1.4  Variability among data.  Variability among the data can range from little or

no variability (very consistent data) to significant variability.  The effect of variability among the



CAM TECHNICAL GUIDANCE DOCUMENT

2.3  SELECTION OF MONITORING APPROACH AND SELECTION OF INDICATOR RANGE
2-30 8/98

data on selecting an appropriate averaging period and measurement frequency are discussed

above in Section 2.3.2.1.2.  The amount of variability among the data should also be considered

in selecting an appropriate indicator action level or range.  For data that are fairly consistent with

little or no variability, selecting a narrow indicator range or an indicator level that is fairly close

to the data may be appropriate.  On the other hand, if there is significant variability among the

data, a broader indicator range or an indicator level with a substantial “buffer” may be selected. 

For example, consider a vent condenser where outlet coolant temperature is monitored once

every 2 hours.  Over a 1 month period, the range of values observed is between 5� and 8�C, with

all but two of the data points between 6� and 8�C.  One option for selecting the indicator range

would be to establish a value at the maximum value plus a “buffer” such that significant changes

in operation are evident.  The maximum value observed is 8�C.  Because there is very little

variability among the data, only a small “buffer” is necessary.  The facility could set the

maximum level at 9.  If, for this same example, the range of values observed was larger and the

data points were more evenly scattered within this range, a larger “buffer” could be used to

account for the increased variability.

2.3.2.2  Approaches for Determining Indicator Range

Numerous approaches are available for analyzing the data and selecting an indicator

range.  Some of the more common approaches are identified in this section.  These approaches

are intended only as examples and are not all inclusive.  Other approaches also are acceptable.

1.  Plotting the data and making a qualitative determination of an acceptable range:

a. mean value observed

b. mean value ± a “buffer” (e.g., “x”% of the mean, a set value (±50�F))

c. max/min value observed

d. max/min value ± a “buffer” (e.g., “x”% of the max/min, a set value (±50�F))

2.  Calculating the “x”th percentile:

A range is selected based upon a given percent of the observed data; e.g., the range

encompassing the 10th to 90th percentiles of the observed data.

3.  Conducting other simple statistical methods for cases where sufficient data are

available for analysis:

a. mean value ± standard deviation (or multiple standard deviations)

b. confidence intervals (mean value ±t1-� )s

nwhere:

t1-� is the t-statistic and � is the decimal representation of the confidence level (e.g., for a

90 percent confidence level, t0.1).
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4.  Specifying the process for determining the indicator range, instead of specifying an

actual numerical range (e.g., basing the range on the most recent source test, as below):

a. mean value observed during the most recent performance test demonstrating

compliance with the applicable emission limit

b. mean value observed during the most recent performance test demonstrating

compliance with the applicable emission limit ± a “buffer” (e.g. for a thermal

incinerator, “corrective action is triggered by a temperature more than 50�F below the

average temperature during the most recent performance test demonstrating

compliance with the emission limitation for VOC”)

c. max/min value observed during the most recent performance test demonstrating

compliance with the applicable emission limit

d. max/min value observed during the most recent performance test demonstrating

compliance with the applicable emission limit ± a “buffer”

2.3.2.3  Selection Process Flow Chart and Examples

Figure 2-5 presents a flow chart of a typical decision process for selecting an indicator

range.  The first step is to determine whether the measurements are conducive to data

manipulations.  If not, a pass/fail approach, as discussed in Section 2.3.2.1.1, may be used.  If the

data can be manipulated numerically, the facility owner or operator should consider whether

existing regulations establish data reduction techniques that could be used to evaluate the data. 

The facility owner or operator would also determine if the existing regulation establishes

indicator ranges, if these ranges comply with Part 64 criteria, and if these ranges meet the

facility’s needs for establishing performance.  In many cases, a regulation may establish or

suggest data reduction techniques yet not include a range for the selected indicator.  A facility

owner or operator in this situation could use the suggested data reduction techniques to evaluate

the data and determine a range.  If the regulation includes an established indicator range, the

facility owner or operator should determine if the required range meets Part 64 criteria.  If so, this

range may be proposed.  In cases where the regulation does not establish either data reduction

procedures or a range or in cases where the range established by the regulation does not meet

Part  64 criteria, the facility owner or operator should consider the data analysis options discussed

in Section 2.3.2.2 or other approaches believed to be appropriate, and select a range.

The following paragraphs present examples of approaches used to evaluate data and

select appropriate indicator ranges.  The examples address some of the factors that impact the

selection of data reduction and data analysis procedures:  data type, measurement frequency,

amount of available data, and variability among the data.  For each example, the procedures for

evaluating the data, determining an appropriate data analysis approach, and selecting the specific
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indicator range are outlined.  The examples are intended only to address the selection of an

appropriate indicator range for individual operating parameters that are indicators of control

device performance.  These examples are not complete in terms of satisfying Part 64

requirements and are not intended to imply that single parameter monitoring meets Part 64

requirements.  In many cases, monitoring a single parameter may not be sufficient to ensure

proper operation of the control device.

Example 1:  Baghouse pressure drop (limited data)

This example presents an approach used to evaluate available data and select an

appropriate indicator range for a single parameter.  The parameter data to be evaluated in this

example are pressure drop measurements across the pulse-jet baghouse, an indicator of proper

performance of the bag-cleaning cycle.  For a more complete monitoring approach, other

indicators of baghouse performance that could be monitored include periodic visible emissions

observations and periodic inspections.

The bag cleaning cycle is designed to keep the differential pressure across the fabric filter

between 3 and 4 inches of water column (in. w.c.).  When the differential pressure reaches 4 in.

w.c., one row is pulsed.  If, after 15 seconds, the differential pressure is still above 3 in. w.c., a

second row is pulsed.  During the most recent performance test, the pressure drop was recorded

at 15-minute intervals.  Over 6 days, a total of 78 pressure drop readings were taken.  Table 2-3

summarizes the daily minimum, maximum, and average readings.  Figure 2-6 graphically

presents the daily readings.   Although the individual data can be averaged, either on an hourly or

daily basis, because the pressure drop is expected to vary over a range during the normal

operation of the baghouse and cleaning cycle, it makes more sense to track the pressure drop and

assure it remains within the normal operating range rather than calculate an average value. 

 Several options could be used for selecting the actual range including:

1. The minimum and maximum values observed;

2. The “x”th percentile of the observed values; or

3. The minimum and maximum values observed plus a set value.

The observed data set is limited; it includes only 6 days of operation.  Consequently, the

third option was selected--the observed range of values plus a set value as a “buffer.”  The

observed range comprised of the minimum and maximum values observed is 2.3 to 4.2 in. w.c. 

A set value of 0.5 in. w.c. was added to this range to yield a range of 1.8 to 4.7 in. w.c., and this

range was rounded to the nearest 0.5 in. to yield the recommended indicator range of 2.0 to

4.5 in. w.c. 
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Figure 2-6.  Baghouse differential pressure by day.

TABLE 2-3.  BAGHOUSE PRESSURE DROP READINGS

Date Test No. Time
No. of

readings

Daily
minimum

value,
in. w.c.

Daily
maximum

value,
in. w.c.

Daily
average
value,
in w.c.

11/18 1 0918-1840 14 2.6 3.9 3.4

11/19 2 1550-2158 13 2.8 4.1 3.5

11/20 3 1230-2250 14 2.6 4.1 3.5

11/21 4 1230-1750 12 2.3 4.1 3.3

11/22 5 1045-1845 15 3.0 4.2 3.5

11/23 6 0930-1350 10 3.0 3.9 3.4

Average 2.7 4.1 3.4
Number of values: 78
Range of all values: 2.3 -4.2
5th percentile: 2.7
10th percentile: 2.8
90th percentile: 3.9
95th percentile 4.1
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Simply using the minimum and maximum values observed was not done because of the

very limited size of the data set.  A larger data set for establishing indicator ranges is desirable. 

The use of the range comprised of the 5th to 95th percentile (2.7 to 4.1 in. w.c.) was examined,

but this approach does not make sense.  Ten percent of the observed data during the performance

test when the baghouse was properly operating would fall outside the established range.

Example 2: Vent Condenser coolant temperature (extended operating data)

This example presents an approach used to evaluate available data and select appropriate

indicator ranges for two parameters.  The parameter data to be evaluated in this example are inlet

and outlet coolant temperature measurements, which are indicators of condenser performance. 

Other indicators of condenser performance that could be monitored include outlet VOC

concentration and outlet gas temperature.

The vent condenser uses brine solution as the cooling medium.  Temperature limits

specified in the operating permit allow a maximum inlet coolant temperature of 46�F (8�C) and

a maximum outlet coolant temperature of 49�F (9�C).  These maximum inlet and outlet coolant

temperatures were estimated based on the outlet vent gas stream temperature that must be

achieved to condense the pollutants.  The outlet gas stream temperature was calculated using

vapor pressure versus temperature data.  Four months of historical monitoring data for the vent

condenser are available.  These data include monitoring of the inlet and outlet coolant

temperature once every 2 hours.  The facility permit requires monitoring once per day.  A cursory

review of the 4 months of data indicate that the temperature is very constant.  Consequently, only

1 month's data were plotted and reviewed in detail.  Figures 2-7 and 2-8 graphically present time

series plots of the 2-hour readings for the brine supply and brine return temperatures,

respectively.  

Several options could be used for selecting the indicator range, including:

1.  The maximum values observed for the temperatures;

2.  The “x”th percentile of the observed values;

3.  The values observed plus a set amount; or

4.  A calculated design limit.

The indicator ranges were selected based on calculated design limits evaluated in conjunction

with maximum values observed during the month.  For the brine return temperature, the

maximum observed value was 8ºC; the calculated value to achieve compliance is 9ºC. 

Consequently,  the indicator range selected is �9ºC.  For the brine inlet temperature, the

calculated value to achieve compliance is 8ºC.  The range of values observed was between 5�

and 9.5ºC, with the majority of the values between 6� and 8ºC.  During the month, only 3 values

of the 326 recorded values exceeded 8ºC.  Consequently, the indicator range selected is �8ºC,
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which is consistent with the calculated value to achieve compliance.  A qualitative review of the

data for the remaining 3 months that were not plotted indicates similar results would be obtained.
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Figure 2-7. Recorded brine supply temperature for May.

Figure 2-8. Recorded brine return temperature values for May.
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2.4  QUALITY IMPROVEMENT PLANS (QIP’s)

A QIP is a written plan that outlines the procedures that will be used to evaluate problems

that affect the performance of control equipment.  The permitting authority or the Administrator

may require a source to develop and implement a QIP after a determination that the source has

failed to use acceptable procedures in responding to an excursion or exceedance.  Also, the rule

provides, but does not require, that the Part 70 or 71 permit may specify an appropriate threshold

level for requiring the implementation of a QIP.  Where a threshold level is used, the rule

recommends the level at which the total duration of excursions or exceedances at the affected

emissions unit is greater than 5 percent of the unit’s total operating time.  The threshold level

may be set at a higher or lower percent or may rely entirely on other criteria that indicate whether

the emissions unit and control device are being operated and maintained properly.  Once

required, the written QIP must be maintained by the owner or operator, and must be available for

inspection upon request.

The QIP is developed in two basic components.  First, an initial QIP would include

evaluation procedures to determine the cause of control device performance problems.  Based on

these findings, the QIP is then modified to include procedures to improve the quality of control

performance.  This second component would include the procedures that will be implemented to

reduce the probability of a recurrence of the problem, and the schedule for making such

improvements.  Depending on the nature of the problem, the modified QIP could include

procedures for conducting one or more of the following, as appropriate:

1.  Improved preventative maintenance practices;

2.  Process operation changes;

3.  Appropriate improvements to control methods; and/or

4.  Other steps appropriate to correct problems affecting control performance.

In conjunction with these procedures, the QIP also may include more frequent or improved

monitoring procedures.

An example QIP has been developed as guidance.  The example is for a baghouse used on

a dry malt milling operation at a brewery.  The example QIP includes a section titled

“Background Information,” which is not required by the rule but is included to provide additional

information about the emissions unit, the control device, the monitoring procedures, and the

excursions or exceedances that have triggered the need for a QIP.  Sections II and III of the

example QIP represent the two components of QIP’s described above and required by the rule.  
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Example Quality Improvement Plan

I. Background Information

The affected emissions unit is the material handling system for the malt mills and ground

malt storage hoppers at XYZ Brewery.  The process stream exhaust is controlled by a pulse-jet

baghouse operated under negative pressure.  The baghouse is a single compartment unit

containing 11 rows with 11 bags per row (121 bags total).  The bag cleaning system is designed

to keep the differential pressure across the fabric filter between 3 and 4 in. w. c.  The facility

currently monitors differential pressure on a daily basis and conducts daily visible emissions

(VE) tests to satisfy CAM requirements.

The facility’s Title V permit for this emissions unit specifies a threshold level for

requiring the implementation of a QIP.  This threshold is defined as the level at which the total

duration of excursions (from the indicator ranges specified in the permit) is greater than 5 percent

of the emission unit’s total operating time during that reporting period.  During this reporting

period, the emissions unit/control device exceeded the 5 percent duration allowed for excursions

from the indicator ranges.  For 5 of the 90 operating days during the reporting period the

baghouse pressure drop was above the high end of the 2.0 to 4.5 in. w.c. indicator range that was

established by the facility for monitoring pursuant to the CAM rule.

II. Initial Investigation Procedures

The initial investigation will be conducted within ___ days of the last excursion that

triggered the need for a QIP.  The initial investigation will include:

1.  Inspection of the baghouse discharge hopper/rotary valve system for blockage;

2.  Inspection of the fan operation;

3.  External inspection of the baghouse for signs of corrosion/air leakage;

4.  Verification of pulse-jet cleaning system operation;

5.  Hourly differential pressure readings until readings are within the established indicator

range; and

6.  Hourly VE inspections until the VE readings are withing the established indicator

range.

Based on the results of this initial investigation, the QIP will be modified to include

procedures for enhancing the current monitoring approach to avoid similar problems in the

future.  These procedures will be described in Section III.
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III.  Modifications to Enhance Current CAM Practices

Based on the results of the initial investigation it was found that ineffective cleaning of

the filter bags resulted in excessively high pressure drop.  The following preventative

maintenance practices will be implemented to prevent similar problems with the cleaning system

in the future:

1.  Check all cleaning system components daily;

2.  Monitor discharge hopper daily to ensure dust is removed as needed;

3.  Check compressed-air lines weekly;

4.  Check bag cleaning sequence weekly; and

5.  Check high-wear parts on cleaning system annually and replace as necessary.

These practices will be implemented on _____ (insert date).
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