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PREFACE

This document was prepared by Midwest Research Indtitute (MRI) for the Office of Air
Quadlity Planning and Standards (OAQPS), U. S. Environmenta Protection Agency (EPA), under
Contract No. W6-0048, Work Assignments No. 4-02 and 4-03. Mr. Dan Bivinsisthe work
assgnment manager; Mr. Peter Westlin is the task leader.

This document provides guidance to EPA Regiona and State permitting authorities, aswell as
to industry and the generd public, on how EPA intends to exerciseits discretion in implementing the
datutory and regulatory provisons regarding monitoring emissions from Title V' sources.

The gatutory provisons and EPA regulations described in this document contain legaly binding
requirements. This document does not substitute for those provisons or regulations, nor isit a
regulation itsdlf. Thus, it does not impose legdly binding requirements on EPA, States, or the regulated
community, and may not gpply to a particular Stuation based upon the circumstances. We and State
decison makers retain the discretion to adopt gpproaches on a case-by-case basis that differ from this
guidance where appropriate. Any decisons regarding a particular facility will be made based on the
satute and regulations. Therefore, interested parties are free to raise questions and objections about
the substance of this guidance and the gppropriateness of the application of this guidance to a particular
gtuation. We will, and States should, consider whether or not the recommendations or interpretations
in the guidance are appropriate in that Stuation. This guidance is a living document and may be revised
periodicaly without public notice. EPA wel comes public comments on this document at any time and
will consider those commentsin any future revison of this guidance document.
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OVERVIEW

State and locd agencies and Tribd authorities have begun the process of issuing
operating permits. In many cases, stisfying the title V- monitoring requirements as outlined in
the Clean Air Act and our implementing regulations (sections 70.6(2)(3), (¢)(1), and 71.6(a)(3)
and (c)(1)) have been among the most challenging aspects of the permit process. This
document is intended to provide technica reference materiasto help in the selection of
monitoring gpproaches that are sufficient to assure compliance with a permit’ s terms and
conditions for various types of emissons units and their applicable requirements.. While offering
case examples, this document is not intended to prescribe or prohibit monitoring for any
gpplicable requirements or emissons sources. The informetion in this document is intended
solely asasource of technical information, does not represent final Agency action, and cannot
be relied upon to create any rights enforceable by-any party.

1.1 What Isthe Purpose of this Document?

The purpose of the Title V Monitoring Technical Reference Document (TRD) isto
provide technica information to help in applying the title VV monitoring requirements and to
present examples of monitoring that satisfy these requirements. Prescribing when or under what

circumstances you are required to develop and conduct monitoring for your permit is not the
purpose of this document. Those decisons aeleft to your permitting authority in addressing
the requirements in parts 70 and 71 that implement title V.

We intend the primary audience for this document to be you, plant managers and
engineers, as you develop the monitoring approaches appropriate to your Stuation. Note that
you are not required to develop or propose monitoring requirements in your gpplication for a
permit to satisfy title V. Rather, the permitting authorities have the ultimate responsbility to
ensure the monitoring requirements are incorporated into the fina operating permits.
Nevertheess, we encourage you to take the opportunity in preparing your permit application
and prior to find permit issuance to provide additiond informeation to the permitting authorities
as to what monitoring is appropriate relative to your Stuation and emissons units. Furthermore,
we suggest that you consult with your permitting authority early in the process of developing
your monitoring gpproach; your permitting authority may have additional guidance or
recommendations that are pertinent to your specific Stuation or to specific monitoring
approaches.

1-viii
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The document aso will be useful to State, loca, and Triba permit writers asthey review
or prescribe monitoring approaches. The public may find this document useful if they chooseto
review and comment on monitoring in proposed title V permits.

The understanding of the technica aspects of implementing monitoring for title V
operating permits will continue to evolve over time as new source type and control approaches
gtuations are encountered. As aresult, this document is considered a“living” document in that
it will be updated as new information becomes available.

1.2 What Isthe Procedurefor Updating this Document?

To keep thisa“living document,” we intend to revise it from time to time to make
clarifications, reflect new knowledge about monitoring, include new information (such as new
monitoring examples), and update other information @ needed. The process for making
revisions or additions to the document is an iterative one.- We will continue to collect gpplicable
monitoring information and examples and will compile thet information into draft additions or
revisons to the document.

We will notify you when we place draft versons of additions or revisons to the document
as they are completed on EMC' s web site (http://mww.epa.gov/ttn/emc) for public review and
comment. Y ou should send comments on those drafts to Peter Westlin viaemail a
westlin.peter @epa.gov or viaregular mail a U. S. Environmenta Protection Agency, MD-19,
Research Triangle Park, NC, 27711. Approximately 2 months following the end of the public
comment period, we will incorporate additions or revisons into the document, and publish the
new verson on the EMC web site. Each new verson of the document will include averson
number and date.

1.3 How Isthis Document Organized?

Section 2 of this document presents the genera principles of monitoring sufficient to
assure compliance. This section includes a discussion of what title V monitoring is, how you
should use such monitoring, and when you should conduct the monitoring. Section 3 presents
the minimum criteria that are to be addressed by the monitoring and our interpretation of each
of these criteria. Section 4 describes how to determine an appropriate gpproach to monitoring.
Section 5 discusses various monitoring gpproaches that could be used for different types of
applicable requirements/emissons units, and Section 6 discusses different types of monitoring
gpproaches, in generd. The appendices provide example monitoring approaches for selected
emissons units, aligt of acronyms, and alist of permitting web Stes for your reference.

TITLEV MONITORING TECHNICAL REFERENCE DOCUMENT
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2.0 PRINCIPLESOF TITLEV MONITORING

2.1 What IsTitleV Monitoring?

Monitoring isaterm used in title V' of the Clean Air Act of 1990 (the Act) and the
implementing regulations, 40 CFR parts 70 and 71, to encompass the data collection,
ingpection, data recording, and related activities you should conduct to assure compliance with
your permit terms and conditions. Such monitoring generdly should be sufficient to yield
reliable data from the relevant time period that are representative of your compliance with
the permit. For purposes of this document, title V monitoring means the monitoring required
under your gpplicable requirements and any additional monitoring included in your permit that
you will use to assure compliance with your permit termsand conditions.

2.2 How Can | Usethe Monitoring Results Aside from Day-to-Day Operation?

Y ou can use the results of title V monitoring in a number of Situations. Fird, title V
monitoring data and other available information provide a basis on which the Responsble
Officid for your facility can certify periodically your emissons units compliance saius. Asyou
know, under Section 114(a)(3) of the Act, you must, among other duties, periodicaly (at least
annualy) certify your compliance status for each of your applicable requirements. The Act dso
requires that you have knowledge of your emissons units operations sufficient to enable you to
certify compliance status. This usualy meansthat you collect and record information on your
process and control device operations, including emission data, parametric operating data, and
other information that can be used to assess your facility’ s compliance datus. Asimportantly,
you can manage the informeation provided from your title V monitoring to identify and respond
to unusua periods of process or control device operation, taking necessary corrective action in
atimely manner before there is a compliance issue.

Data from title V. monitoring aso are important to permitting authorities and citizens for
the purpose of assessing your emissions units' compliance with the applicable requirements.

2.3 How Does Monitoring Developed under Part 64, the Compliance Assurance
Monitoring (CAM) Rule, Relateto Title V Monitoring?

Monitoring used to comply with the CAM rule satidfies the title V monitoring
requirement for the pollutant specific emissions unit (PSEU) to which part 64 applies. Y ou may
dill have to address monitoring for compliance with other gpplicable requirements, even those
that apply to the same emissons unit. For example, consider alarge bailer that is subject to

TITLE V M ONITORING TECHNICAL REFERENCE DOCUMENT
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both particulate matter and sulfur dioxide (SO,) emisson limits. The source owner usesa
baghouse to comply with a particulate matter emisson limit and, as aresult, is subject to the
CAM rule for monitoring compliance with that limit. The source owner uses low sulfur fud, not
an add-on control device, to comply with the SO, emission limit. As such, the boiler is not
subject to part 64 for monitoring compliance with the SO, emisson limit. The source owner
would use monitoring as specified in the gpplicable requirement or another approved monitoring
gpproach sufficient to assure compliance with the SO, limit to stidy the title' V. monitoring
requirement.

2.4 When Should | Begin Conducting Title V Monitoring?

Y ou should conduct the required title V. monitoring upon issuance of your title' V permit
and as defined by the permit requirements. We recognize that occasiondly you may require
some time from the issuance of a permit until you.can fully implement the monitoring required by
the permit. This could occur when a permit reguires you to use monitoring equipment, such as
aCOMS for opacity, that you currently do not have installed at the source. 1n accordance with
the requirements of 40 CFR 70.6(c)(3), we suggest permitting authorities include milestonesin
permits for implementing monitoring expeditioudy in cases where implementing the required
title V monitoring by the effective date of .the permit isimpractical, as well as ensure the other
requirements of section 70.6(c)(3) and (4) are performed.

For technical reasons, you may wish to conduct monitoring as described in your permit
gpplication or as otherwise prescribed by rule in the period before your permit isissued. This
will alow you to become familiar with the operation and utility of the monitoring and to identify
any necessary improvements or changes before the find permit is issued.

2-xii
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3.0 MINIMUM REQUIREMENTSOF TITLE V MONITORING

As dated in Section 2, your title V. permit will typicaly contain title V monitoring with
the genera requirement that it be sufficient to yidd reliable data from the relevant time period
that are representative of your compliance with your permit. This section describeswhat is
meant by reliable data, rlevant time period, and representative of compliance.

3.1 What AreReliable Data?

Reliable data are measurements and information thet are indicative of the performance
of your emissons unit. Religbility of the datais related to the sengitivity and repeatability of the
measurements in representing the emissions control performance of the emissonsunit. To
ensure data rdiability, your monitoring approach, as defined in your permit, should address
minimum performance criteriathat assure the data.you generate provide vaid and sufficient
information on the actua conditions being monitored. These performance criteriawill vary
based on the type of monitoring approach you use. For example, if your monitoring approach
is based on measurements of parametric operating conditions; the monitoring requirementsin
your permit should include:

--  The sensor type and |ocation specifications, ingtalation requirements (if gpplicable),
and minimum acceptable accuracy; and

-=. Minimum gquality assurance/quaity control (QA/QC) activities that will be used to
assure the continuing vaidity of the data, including the frequency of QA/QC
activities and, where gppropriate, the acceptable limits.

Minimum performance criteria for other monitoring gpproaches may not be as involved.
For example, data representativeness specifications and QA/QC requirements may not be
gpplicable to monitoring based on work practices or on ingpection and maintenance activities.
The factors affecting reliability for these types of monitoring include documentation of proper
training of personnd conducting the ingpections and documentation of the results of the
ingpections (e.g., in alog book). Section 6 of this document discusses various types of
monitoring gpproaches that may be used to addresstitle V monitoring requirements and the
permit e ements that should be included for each approach. For each of these gpproaches, a
table in Section 6 presents the performance criteria that should be addressed to ensure that the
dataarerdiable.

TITLEV MoONITORING TECHNICAL REFERENCE DOCUMENT
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3.2 What IstheRelevant Time Period?

In generd, the relevant time period isthe averaging period of the applicable
requirement. For example, the relevant time period for many opacity limitsis 6 minutes. If an
gpplicable rule requires ademongtration of compliance through the average of three 1-hour test
runs, the relevant time period is 3 hours. In some cases, the reevant time period is continuous.
As an example, an equipment design standard might require alid to be free from holes or
cracks at al times.

3.3 Should the Sdlected Monitoring Data Collection Frequency and Averaging
Period Be the Same asthe Relevant Time Period?

The data collection frequency and averaging period of your title V. monitoring approach
do not necessarily have to match the rdevant time period associated with the gpplicable rule.
However, the results of the monitoring should relate to the relevant time period and should be
sufficient to assure compliance for each relevant time period. 'Y our permit should address the
data collection frequency and averaging period for the type of monitoring gpproach used. For
example, if your monitoring gpproach is based on parametric monitoring, the monitoring
requirements in your permit should include:

-- The frequency at' which the parameter or.condition is measured and recorded (e.g.,
once per minute, four times per hour, once per day, etc.); and
-- The averaging period, if applicable (e.g., hourly, daily, monthly, etc.).

If your monitoring approach was based on documentation of work practices performed, the
data collection frequency would be specified in the permit (e.g., once per shift or once per
day), and there would be no applicable averaging period.

In some cases, you may sdect a data collection frequency and averaging period for title
V monitoring purposes that is the same as the relevant time period. For example, the operator
of agmal incinerator subject to a PM emissons limit with a 3-hour averaging time may monitor
the charge rate to the incinerator as one relevant operationa parameter and cal culate 3-hour
averages. However, in many instances you may select an averaging period for title V
monitoring that differs from the relevant time period of the gpplicable requirement. Of course,
the averaging period that you propose will be appropriate only to the extent that you can show
that the data collected over that period are sufficient to demonstrate compliance with the permit
terms and conditions. For example, the operator of a boiler subject to an SO, limit witha

4-xiv
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1-hour averaging time may use alow-sulfur oil to assure compliance with the limit. OnetitleV
monitoring approach congsts of testing the sulfur content of this oil because the fud’s sulfur
content is stoichiometricaly related to the boiler’s SO, emissons. Although the rdevant time
period is 1 hour, given the expected homogeneity of an ail shipment, you may assume that the
sampling and sulfur andlysis of the il need not occur every hour. The results of the sulfur
content andysis for a representative sample of a shipment of oil will represent the
SO, emissionsfor any averaging period during which oil from that shipment is used.

Another example is the measurement of opacity or visble emissons (VE) for a short-
term period (eg., 6 minutes) in lieu of monitoring over alonger time period or continuoudy. A
periodic (e.g., daily) 6-minute opacity observation or VE check; coupled with other ongoing
monitoring of a control device or process parameter, may be appropriate for monitoring
compliance with a PM or an opacity emissons limitation, depending on site-specific factors,
such as the margin of compliance and process and.emissions variability. For the example of the
monitoring gppropriate for assuring that atank lid remains free of lesks, lid inspections
conducted quarterly or less frequently may be sufficient to address compliance status for a
continuous requirement since lid degradation is gradud.

Section 4 contains more discussion on the process of selecting monitoring frequency
and averaging periods.

3.4 What |sRepresentative of Compliance?

Data are typicaly representative of compliance if they dlow you to make a
reasonably supportable determination of the compliance status of the emissons unit with the
applicable requirements for each relevant time period. That is, the datayou collect should
provide you clear indication that you have operated your emissons unit within established
bounds of performance that.is cons stent with compliance with the gpplicable requirements. As
importantly, the data should also dlow you to identify periods during which your emissons unit
has operated outside those established bounds and that may represent deviations from your
permit requirements.

3.5 How Do | Justify a Selected Monitoring Approach?

Y ou should make the rationde for the selected monitoring method clear, usudly ina
written document submitted with your permit gpplication. In many cases, the appropriateness
of monitoring will be obvious, asin the case of CEMS, and little or no additional documentation
will be necessary. In other cases, amore detailed justification may be necessary to
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demondtrate that the monitoring method is adequate for title V. monitoring purposes. Y our
permitting authority is responsible for incorporating al such documentation into the permit
record as appropriate rationale.
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4.0 MONITORING EVALUATION PROCESS

4.1 How Dol Know What Monitoring | Need in My TitleV Permit?

Firgt, you should identify each emissions unit/process and determine whether monitoring
currently is required by each applicable requirement for each emissions unit. You will probably
want to review the periodic testing or instrumenta or non-ingtrumenta monitoring (including
recordkeeping designed to serve as monitoring) that istypicaly specified for each regulated
pollutant and determine whether that monitoring is consstent with your current practices. Y.ou
should aso evauate whether the specified monitoring will be sufficient for you to determine
whether the emissons unit isin compliance with the gpplicable emisson limitations or Sandards.
If your evauation shows that the specified monitoring accurately represents what you are doing
and dso provides you the information you need to determine compliance status, then you can
propose this monitoring in your permit application to satisfy the generd permit monitoring
requirements. If not, then you may want to propose monitoring in addition to the monitoring
specified in the gpplicable requirement to satisy the generd title VV monitoring requirements and
your particular needs. Y ou can not replace, diminate, or change the monitoring areedy
required in an underlying requirement without gpproval from your permitting authority and EPA.

If the applicable requirement for your emissions unit does not pecify periodic testing or
monitoring, you should.consider what you could do to satisfy title V monitoring sufficient to
assure compliance with your permit terms and conditions. 'Y ou may wish to contact your
permitting authority to determine if there are established monitoring requirements or guidelines
as you develop a Site-specific monitoring gpproach. Y ou aso may wish to review the
monitoring you currently conduct for your emissions unit. In most cases, even if you are
currently conducting monitoring, you may want to evaluate different monitoring approaches that
may afford you better compliance assurance data, improved ease of implementation, or more
useful process operation data. In the end, the title V. monitoring gpproach should be consistent
with the generd requirements of the permit program as outlined in Section 3 and satisfactory for
your particular needs. Once you complete this evauation and selection, you may propose that
monitoring in your permit applicaion.

4.2 What Factors Should | Consder When | Evaluate Monitoring Appr oaches?
If you need to develop a new monitoring gpproach or modify your current monitoring

approach, you should consider dl possible monitoring approaches, including:
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continuous emissions monitoring systems (CEMS) or continuous opacity monitoring
systems (COMYS);

predictive emissons monitoring systems (PEMS);

operationd parametric monitoring;

raw materid pollutant content/measurement mass baance;

documentation of work practice(s);

Ingpection and maintenance/recordkesping;

periodic testing; or

acombination of two or more of these gpproaches.

The next step is to identify the monitoring gpproaches that may be apprapriate for your

emissons unit and evauate each approach. There are severd factors to consider in evauating
whether a monitoring gpproach satisfies the title VV_ monitoring criteria, including:

Theformat (e.g., emisson or operating limit, process rate limit, equipment design
specification, work practice, raw materia or fuel compasition specification, etc.) of
the standard ;

Theinitid compliance method;

Thelikelihood of violating the applicable requirements (i.e., the margin of compliance
relative to the applicable requirement);

The variagbility of emissonsfrom the unit over time;

Whether an add-on emissions control technology is necessary for the unit to meet the
emissons limit;

The type of monitoring, process, maintenance, or control equipment data already
avalable for the emissons unit;

Thetechnica and economic considerations associated with the range of possble
monitoring methods, and

The kind of monitoring gpplied to Smilar emissons units.

The following sections explain what we mean by these factors. Other factors so may apply on
a case-by-case basis.

4.2.1 Why Arethe Format of the Standard and the I nitial Compliance M ethod

|mportant?

7-xviii
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Understanding what the emission stlandard requires of you in the way of compliance
(e.g., an emissons or operating limit, process rate limit, equipment design specification, work
practice, raw materid or fuel composition specification, etc.) and how initid compliance with
the gpplicable requirement is demongtrated will provide you with ingght into factors that are
expected to have an impact on compliance. For example, if a coating facility’s gpplicable
requirement limits the VOC content of al primer coatings to less than 6 Ib/gallon, the only
monitoring component that has an impact on compliance is the VOC content of the coating. If,
on the other hand, the applicable requirement limits the VOC emissions to 200 |b/day, then the
amount of coating used aso has an impact on compliance and should be considered when
developing a monitoring approach.

While your permit must incorporate the compliance methods specified by applicable
requirements, it may not be gppropriate to use the initid compliance method for ongoing
monitoring. Rether, you should use the method of demondirating initial compliance and the
format of the emisson limitation or emisson standard as a starting point to identify factorsto
consider and possible monitoring approaches. For example, if your wet scrubber operated
with a pressure drop between 8 and 12 inches of water during the initial performance test and
the unit demondrated a large margin of compliance with the PM emissions limit, your
monitoring approach could make use of scrubber pressure drop monitoring asin an indicator
sufficient to assure compliance with your permit terms. 'Y ou may not be required to develop a
satistical or absolute correlation between scrubber pressure drop and actual PM emissions. In
some cases, it may be appropriate to repeet the initial compliance demonstration method itself
on a periodic basis as part of the monitoring approach (e.g., periodic emissions testing
combined with parametric monitoring).

4.2.2 Why Should | Consder the Margin of Compliance and Variability of Emissions?
The margin of compliance describes how your unit operates in relation to its emissons

limit (or other applicable requirement). To determine your margin of compliance, you could, for
example, compare the emisson rate you measured during a performance test to the gpplicable
emissons limit while operating your unit and control device a representative conditions. For
raw materials or fuel pollutant content limits, you could compare the average and individua
measured pollutant content of the process materials or fuels you use to the emissonslimit (eg.,
Ib VOC/gd of coating, Ib SMMBtu in afoss| fud) imposed by the gpplicable requirement. A
finding that the measured va ues during representative operation are sgnificantly less than the
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goplicable limit (eg., a5 ppm NOx measured vaue rdative to a 75 ppm NOX limit) could help
in deciding between the adequacy of two monitoring approaches.

When you are congdering a unit’s margin of compliance to evauate the adequacy of a
particular monitoring gpproach, you aso should consider the accuracy of the emission
estimation method. For example, source-specific data are more reliable than emissons
estimates based on published source category-based emission factors (e.g., AP-42) .

Y ou aso should consider variability in emissons to assess how the variability may impact
the compliance status of the emissons unit. Y ou should consder whether the expected
variability in emissons provides the potentia for the emissions unit to exceed the applicable
emisson limitation. Theinsght gained by considering these two factors together can be used to
evaduate the extent and frequency of monitoring suitable to assure compliance with the permit
terms and conditions over dl anticipated operating conditions. A large margin of compliance
combined with low expected varighbility in emissons would provide a high level of confidence
that the emissons unit will continue to operate in compliance with the applicable requirement.
This scenario would result in the need for lessrigorous.and less frequent monitoring. Likewise,
asmdl margin of compliance (e.g., measured emissions vaues within 20 percent of the
emissions limit) combined with high expected varigbility (e.g., afluctuation of 30 percent or
more) in emissons would provide alower leve of confidence that the unit will continue to
operate in compliance. In this scenario, there may be a need for more rigorous and more
frequent monitoring suitable to assure compliance with the permit terms and conditions over al
anticipated operating conditions.

Y oumay not ways have information sufficient to quantify margin of complianceand it is
not arequirement to do s0. Nonetheless, knowledge of the margin of compliance and
variability of emissonsis hepful in evauating monitoring approaches, especidly if you desireto
justify aless rigorous (e.g., less frequent, less precise) monitoring gpproach. For example, if
your existing monitoring IS not very extensve (eg., you rely on formulation datato determine
coating VOC content) but you have a very large margin of compliance combined with alow
expected variability in emissons, you may be able to judtify thislevel of monitoring in lieu of a
more rigorous approach (e.g., conducting Method 24 andyses of the coatings). On the other
hand, if you were proposing to use a CEM S to satidfy title V- monitoring, knowledge of the
margin of compliance would not be relevant when evauating the proposed monitoring
approach.

Y ou can determine the expected margin of compliance and variability of emissons using
recent performance test results, engineering and design information (e.g., from vendor-supplied
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technicd studies), comparison with smilar sources, and site-specific historica data. When
margin of compliance and variability of emissions are used as part of the rationde for your
selected monitoring gpproach, you should document your eva uation with supporting
information prepared as part of your permit application.

4.2.3 Why Should You Consider the Emissions Control Technology?
If an emissions control technology is necessary for compliance, the monitoring, a a

minimum, should be based on ensuring that you continue to operate and maintain the control
technology properly and the emissions unit remains in compliance with gpplicable requirements.
Thetitle V monitoring then should be consistent with the type of control technology and
sufficient to assure compliance with the permit terms and conditions. One of the underlying
principles of part 64, the Compliance Assurance Monitoring (CAM) rule, is the diligent
monitoring of control measures to assure ongoing compliance; you should determine whether
you are subject to the CAM rule now or in the future. The principle of monitoring to verify that
control measures continue to operate as necessary to assure compliance applies equdly to
other title V. monitoring.

Our “Technical Guidance Document: Compliance Assurance Monitoring” [CAM
Technical Guidance Document];* provides guidance on monitoring approaches for certain
emissons units with active control devices: The illugtrations and examples of monitoring
provided in the CAM Guidance Document are not prescriptive, nor al-inclusve; they smply
are examples of passible monitoring approaches. The CAM Guidance Document provides a
good source of information for evauating title V monitoring for control devices. Y ou are not
congtrained to the use of the guidance or monitoring approaches presented in the CAM
Guidance Document.in complying with part 64 or otherwise in conducting monitoring sufficient
to assure compliance with permit terms or conditions.

1U.S. Environmenta Protection Agency. Technica Guidance Document: Compliance
Assurance Monitoring, August 1998. Available on the EPA web Ste at
http:/AMww.epa.gov/ttn/emc/cam.html.
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4.2.4 What Role Do Available Data Play?

Y our title V. monitoring approach can be based on data collection procedures currently
used at your facility, such as process data, maintenance information, control equipment
monitoring data, or other data. The use of existing data collection mechanisms may lessen your
burden and reduce the need for additional monitoring equipment or new inspection procedures.

Process data can help characterize the emissons unit’s operation by identifying
representative process |oads and capacities and how they vary over.time. Emissons data
provide documentation of compliance under representative conditions and can be used to

determine your emissions unit’'s margin of compliance with the applicable requirement(s). Y ou
can use monitoring data to assess the rdiability of your current gpproach. Historical monitoring
data for the parameters being measured (e.g., process, control device, raw materias used) can
be ussful in establishing gppropriate indicator ranges that are sufficient to assure compliance
with permit terms and conditions.

4.25 What Other Factors Should | Consider?
For each monitoring gpproach under review, you may want to consider the following

questions:

-- Isthe monitoring equipment readily available and technically feasible for the
unit/processin question?

-- Isthe monitoring approach currently being conducted e sewhere at my facility? If
not, what IS necessary to initiate this approach (e.g., will staff need training)?

-- Are qudified personnd available to conduct the monitoring and evauate the results?

-- Isthetype of monitoring in question dready in use (or permitted) for unitsthat are
amilar interms of 9ze and applicable requirements at other facilities?

-- Can'l find religble technica resource materids or guidance on the use of the
monitoring equipment, data acquisition system, or other technology?

The answers to these types of questions may assist you in developing a monitoring
approach that is cost-effective and meets the title V. monitoring requirements. Y ou can find
information on the feasibility and availability of different monitoring gpproaches on our web Ste
at http://www.epa.gov/ttn/catc/products.html or http:/Mmww.epa.gov/ttn/emc.
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4.2.6 Where Can | Find Information About Monitoring Used by Similar Sour ces?
This document presents examples of monitoring approaches that satify title V

monitoring requirements for various types of emissons units. Other sources of information
include monitoring requirements for same or smilar sources pecified in Federd, State, Tribdl,
and/or local regulations, State guidance, in-house expertise, dready-issued title V' permits, and
manufacturers recommendations. Appendix G contains alisting of State, Regiond, and loca
agency web stesthat contain draft and/or final operating permits and other permitting guidance.

4.3 How Isan Indicator Range Selected for a Parametric M onitoring Approach?

Y ou should select a parameter indicator range that is sufficient to assure that the
emissons unit isin compliance with the permit terms and conditions when operated within thet
range. You may use parameter data collected during performance testing and other relevant
information, such as engineering assessments, manufacturers design criteria, and historical
monitoring data to establish indicator ranges for a parametric monitoring approach. Parameter
data collected during performance testing are key in establishing indicator ranges. These data
provide documentation that the emissons unit was in compliance with the emissons limit when
operating within the proposed indicator range: 'Y ou should support your selected indicator
range with this type of data whenever possible.

Y ou are not required to set the indicator range such that an excursion from the range will
prove the associated emissions limit has been exceeded. However, your permit should specify
what happens when a parameter exceeds the established range. For example, your permit
should specify whether an excursion from the established range is congdered a violation or
whether it will insteed trigger corrective action and/or additiona monitoring or testing
requirements to determine the compliance status of the source. The CAM Technicd Guidance
Document, available on our web site at http:/Mww.epa.gov/ttn/emc/cam.html, contains a
detailed discussion on the selection of indicator ranges.

4.4 How Do |- Know When the Monitoring Data Collection Frequency and Averaging
Period Are Adequate?

The data collection frequency and averaging period should be sufficient to assure
compliance during the relevant time period of the gpplicable requirement. Generdly, the
gppropriate averaging period is one short enough to detect a change in the emissions control or
process operation that could affect compliance, but not so short as to cause frequent and
unnecessary operator responses. Depending on the type of control measures used (e.g., add-
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on control devices, equipment design features, work practices), the monitoring data collection
frequency and averaging period can be significantly different from the relevant time period for
the permit terms or conditions (see Section 3.3).

Mogt of dl, the frequency and averaging period should be representative and practicd.
Y ou should congder the margin of compliance and variability of emissons when evaduating and
selecting an appropriate data collection frequency and averaging period for your Situation (how
likely are emissons to change from one relevant time period to the next and what is the effect of
this varigbility on the unit’s compliance satus?).

For example, consider severd emissions units subject to opacity limits. Many emissons
units are subject to opacity limits with 6-minute averaging times; however, monitoring data
collection frequency and averaging period can range widely depending on the emissons unit
type and control gpproach. First, consder the case of aboailer fired on pipeine-quality natura
gas. There generdly islittle possihility thet the emissions from a properly operated naturd gas-
fired boiler will exceed a generic opacity limit of 20 percent. Where opecity monitoring for a
gas-fired boiler is not required or otherwise conducted, title V. monitoring for the unit's opacity
limit could congst of a permit condition specifying the use of gassous fud only and requiring
records of fuel use (note that there would be no need to monitor fuel use records if the source
were physicaly incgpable of burning dternative fuds).

Next, consider the case of ‘alarge cod-fired utility boiler controlled with an ectrogtatic
precipitator (ESP). The opacity of emissons from a large coa-fired, ESP-controlled utility
boiler can vary sgnificantly asload parameters and ESP performance change. Thisvariability
can result in excess opacity. Therefore, you would consider very frequent, even continuous,
opacity monitoring.

Finally, consider the case of a product handling process (e.g., crushed stone) with a
faric filter contral. A fabric filter is unlikely to exceed most opacity limits over the short term
(e.g., periodslessthan 1 day). On the other hand, you need to monitor fabric filter operations
regularly, perhaps with daily or weekly visble emissons or opacity observations supplemented
by an ingpection and maintenance program, to detect significant degradation. The use of abag
lesk detection system, in lieu of periodic visua observations, is another monitoring option for
baghouses. The bag leak detector provides information on a more frequent basis (essentialy
continuous) and is more sengtive than periodic visua observations.

Y ou dso may establish monitoring frequencies based on the emissions unit’s operating
time or fuel consumption. For example, you can specify the monitoring frequency in terms of
the number of hours of operation (e.g., an ingpection every X hours of operation, an emissons

7-XXiv

TITLEV MONITORING TECHNICAL REFERENCE DOCUMENT
MONITORING EVALUATION PROCESS



DRAFT April 11, 2001

test every Y hours of operation). This option may be appropriate for units that operate
periodicdly. If the unit combusts fud, you can specify the monitoring frequency based on the
amount of fud combusted (e.g., emissons testing with a portable andyzer every X gdlons of ail
combusted, avisud observation every Y gdlons of diesd fud combusted).

Tiered monitoring frequencies (i.e., monitoring frequencies that vary based on
performance results) also are an option. For example, consider aVVOC lesk detection and
repair program based on 40 CFR 60, Subpart VV. Normaly, a monthly inspection of each
vaveisrequired. However, any vave for which aleskisnot detected for two successive
months may be monitored only once per quarter until aleak is detected. Whenalesk is
detected, the monitoring frequency reverts to monthly until alesk is not detected for two
successive months. Another example of the use of tiered monitoring frequenciesisvisble
emissions obsarvations for abaghouse. Assume the norma monitoring frequency is weekly.
The permit might state that if visble emissons are not observed for Sx consecutive weeks, the
observation may be conducted once per month until visble emissons are observed. If visble
emissions are observed, the frequency reverts to weekly until no visble emissions are observed
for 9x consecutive weeks.,

4.5 What Role Does Periodic Emissions Testing Play in a Monitoring Approach?

In some cases, periodic emissonstests (i.e., performance tests) should be considered as
an option for title V monitoring. Theissue to be considered is the frequency of testing that will
be aufficient to assure compliance over al anticipated operating conditions for each relevant
time period.. Y ou should consider the margin of compliance and variability of emissonsto
determine how frequently to conduct a performance test to satisfy the title V. monitoring
requirements. Typicaly, infrequent (e.g., annud or biannud) emissons testing will be sufficient
only in cases with alarge margin of compliance and/or little varigbility in emissons. In many
cases, when used in conjunction with other monitoring (e.g., routine parametric monitoring or
ingpections), periodic emissons testing provides an excdlent means of assuring complianceis
maintained. Periodic testing aso can be used to verify that your monitoring gpproach is il
adequate, particularly where the monitoring is not directly measuring emissons or the
relationship between the monitoring and the emissionsis not robust or is subject to change.

Methods other than compliance or performance test methods aso can play an important
roleintitle VV monitoring. Lower-cogt portable instruments, for example, may be very useful in
frequent reverification that other ongoing ingpection or parametric monitoring remains effective.
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Y ou may want to consder atiered frequency of testing (e.g., dlowing less frequent tests
if consecutive tests show operation with alarge margin of compliance). For instance, instead of
conducting an annua performance test, atiered frequency could be incorporated by alowing an
emissons test to be conducted only once during each permit term if two consecutive annud
tests showed that the unit operates with emissionsless than X percent of the standard.
Alternatively, the emissons testing frequency can be based on the initid performance test
results, as the example in the following table shows.

Initial performance test result | Subsequent testing frequency I
Emissions are more than 90 percent of the Perform an emissions test every 12

most stringent emissions limit and have high months.

variability.

Emissions are between 60 and 90 percent of Perform an emissions test every 36

the most stringent emissions limit and have months.

low variahility.

Emissions are less than 60 percent of the Perform an emissions test every 60

most stringent emissions limit and.have low months.

variability.

4.6 When Should |.Consult With;My Permitting Authority?

We recommend you consult with your permitting authority early in the process of
developing title V monitoring. Y.our permitting authority may have additiond guidance or
recommendations that are pertinent to your specific Stuation or to specific prescribed
monitoring approaches. Consulting with the permitting authority in the early stages of
development will help to avoid expending resources on an gpproach that ultimately may not be
acceptable to the permitting authority.
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5.0 COMPONENTS OF MONITORING APPROACHES

This section presents a summary of the components that should be included in the
various types of monitoring gpproaches. Examples of monitoring approach components include
the basis for the monitoring approach, data reliability/representativeness, measurement
frequency, parameter indicator ranges, recordkeeping, averaging period, and QA/QC. This
section is organized according to the basic monitoring gpproaches that are likely to be used for
title V monitoring in operaing permits. If you choose te propose monitoring to your permitting
authority, you should evaluate what components to address in your-monitoring gpproach on a
unit-specific basis. The examplesin this section are not intended to be comprehensive. The
Appendices provide detailed examples of monitoring gpproaches for various types of emissons
units.

5.1 What Types of Monitoring Approaches Can | Usefor Title V. Monitoring?

Severd different types of monitoring approaches may be used for title V monitoring. As
discussed in Section 4, the monitoring that you select depends on the applicable requirement
and on what information you decide should be collected. Most monitoring gpproaches fall
under one or more of the following categories:

* Continuous emissions monitoring systems (CEMS);

« Continuous opacity monitoring systems (COMS);

» Predictive emissons monitoring systems (PEMS);

» Parametric monitoring;

» Raw materid or fud pollutant content/mass baance;

» Documentation of work practices,

* Inspection and maintenance/recordkeeping for equipment and design standards; or

» Peiodic testing as a supplement to other monitoring or aone.

Table 5-1 presents some specific examples of monitoring for each of these generd monitoring
gpproaches: The following paragraphs provide a brief discusson of each approach, and the
components that should be included in each type of gpproach.
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Table5-1. Examples of Types of Monitoring Approaches

Monitoring approach

Specific examples

CEMSCOMS NO,, SO,, CO, PM, VOC CEMS
COMS

PEMS NO, protocol in Part 75, App. E

Parametric Bag-leak detector on baghouse

Monitoring Breakthrough detector on carbon bed

Boiler exhaust O, content

Dryer temperature

Water flow to dust suppression system

Air-to-fuel ratio

Mass flow to determine feed/production rate

Gas flow through each hood in capture system

N, content of fuel fired, fuel consumption, water-to-fuel ratio for turbines
using water injection to control NO,

CAM-like APCD/process operating parameters (e.g., temperature of
incinerator, pressure drop across scrubber, €etc.)

Raw Material or
Fuel Pollutant
Content/Mass
Balance

Fuel sampling and analysis

Fuel supplier certifications

Product data sheets and purchase records

VOC content/of coatings, coating and solvent usage records

Feed or production rate records and emission factors/computer models
Mass balance using.raw material ;analyses, usage, and product recovery
records

Documentation
of Work Practice

Leak detection and repair program, records of leaks or spills

Dust suppression measures and frequency

Records of. operating hour or material usage restrictions

Records of liquid stored, period of storage, maximum true vapor pressure
(TVP) during storage

V apor tightness documentation for tank trucks

Restrictions on type of equipment used (e.g., coating application spray
equipment, filters, tank fittings/seals)

I nspection and Periodic seal checks on floating roof tanks

Maintenance/ Visual inspection of fixed roof tanks

Recordkeeping Inspection of low-NO, burner and fuel supply equipment
Inspection of total enclosure or closed vent system
APCD inspections (e.g., fan, damper, VE, opacity, etc.)

Periodic Testing Visible emissions (M22) observation

Opacity (M9 observation)

Portable VOC monitor on VOC source or APCD
Portable NO, monitor on combustion sources
Method 24 or Method 311 coatings analysis
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1.1 What Components Should | Includein a Monitoring Approach Based on CEMS or
COMS?

Y ou may decide that continuous emissions or opacity monitoring is the most effective
and practica method for you to use to demonstrate compliance with an applicable requirement.
If the CEMS or COM S meets established performance specifications and operating
procedures (e.g., the performance specifications in 40 CFR 60, Appendix B; the genera
provisons a 40 CFR 60.13) you may smply cite these regulations. Otherwise, your
monitoring approach should address the following components:

» Datardiability (CEMSCOMS performance specifications);

» Freguency of measurements,

» Averaging period; and

* QA/QC practices.

Furthermore, you may need to identify the indicator range (i.e., the acceptable range or
limit for the monitored parameter). If you are usng CEMS or COMS that provide dataiin units
of the applicable standard (e.g., CEM'S used to show compliance with aNO,, SO,, or VOC
concentration limit; COM S used to indicate compliance with an opacity limit), you will not need
to establish a numerica indicator range because the level of the sandard isthe leve a which
excess emissons occur. However, if you are usng a COM S to monitor opacity as an indicator
of compliance with aPM emission limitation, the indicator (percent opacity) is not in terms of
the standard (e.g., gr/dscf). In this case, you can develop an indicator range for opacity thet is
sufficient to assure compliance with the PM limit over dl anticipated operating conditions.
Consequently, if you have both an gpplicable PM standard and an gpplicable opacity limit and
you choose opecity asthe indicator (or one of multiple indicators) for PM, it is conceivable
(and probable) that you would select an opacity indicator range for demonstrating PM control
aadifferent (lower) opacity level and a different averaging time (e.g., hourly average) than the
opacity limit. Note that, even in cases where a COMSis required by the applicable rule for
demongtrating compliance with an opacity limitation, you are not required to use the COMS to
indicate compliance with the PM emisson limitation; you may sdect other appropriate
indicators of PM emissons that satidfy title V monitoring requirements.

Smilarly, if aCEMS s being used to monitor compliance for a standard that is not in the
units provided by the CEMS (e.g., VOC monitor providing concentration data [ppm] being
used to comply with an emisson limit in the form of mg VOC per liter loaded), then you need to
select an indicator value or range in the units provided by the CEMS (e.g., ppm concentration,
ingtead of mg/liter loaded in this case).
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Tables 5-2 and 5-3 present brief examples of monitoring gpproaches for emissons units
using CEMS and COMS, respectively.

Table 5-2. Example Monitoring for an Emissons Unit Usng aVOC CEMS?

Monitoring approach
components

Continuous emissions monitoring

Numerical indicator range

Less than 20 ppm benzene.

Datareliability

VOC analyzer installed at the outlet vent.. Minimum accuracy is + 1 percent of
span.

Frequency of measurements

Continuous (VOC concentration measured every. 15 minutes).

Averaging period

None.

QA/QC requirements

o Daily zero/span calibration check.
« Quarterly calibrations using calibration gas.(benzene).
o Maximum calibration drift is +.2 percent of span.

2Emissions limit: 20 ppm benzene.

Table 5-3. Example Monitoring for.an Emissons Unit Usng COM S to Demondrate
Compliance with Particulate Matter and Opacity Limits®

Monitoring approach
components

Continuous opacity monitoring

Numerical indicator range

Not to exceed 15 percent opacity in any 6-minute period.

Datareliability

System meets 40, CFR 60 Appendix B, Performance Specification 1 criteria
(COMS).

Frequency of measurements

Continuous (per 40 CFR 60.13); opacity measured every 10 seconds.

Averaging period

6 minutes.

QA/QC requirements

« Per60.13 and Appendix B of 40 CFR 60.

«. Annual calibration using test filters.

aCompliance limits: PM: 0.1 gr/dscf; opacity: 20 percent

1.2 What Components Should | Includein a Monitoring Approach Based on PEM S?
Predictive emissions monitoring systems (PEMS) predict emissons using an established

correlation (a predictive “mode”) between the monitored parameter(s) and emissons. If your

monitoring gpproach is based on a PEMS, you typically would consider the following

components:
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Principle of predictive modd (e.g., neurd network, linear regresson);

Daardidbility:

-- Daaand information used to establish PEMS corrdation;

-- Information on sensors that will be used for parameter input to the modd (e.g.,
location, minimum accuracy); and

-- Results of precison and accuracy tests for modd;

Frequency of parameter measurements,

Averaging period for caculation; and

QA/QC requirements (including periodic check for accuracy of PEMS):

-- For parameter sensors; and

-- For modd vdidetion.

Table 5-4 presents a brief example of a monitoring approach usng PEMS.

Table 5-4. Example Monitoring for a50 MW QOil-Fired Boiler Using a PEM S for NO,

Monitoring approach
components

Predictive emissions monitoring

Principle of model

A linear correlation is established for NO, emissionrate (Ib/mmBtu) and heat input at

normal excess air levels.

Fuel feed rate is.continuously monitored and the hourly heat input rate is determined

using F-factors.

» Hourly NO, emission rate is calculated based upon the established correlation.

» Excessair levels (O,) are maintained within manufacturer’ s recommended
specifications.

Datareliability

+Series of NO, emission/O, tests conducted at four boiler load levels and normal
excess air level (three tests at each load level).

» Oil feed rate measured with in-line mass flow meter; minimum accuracy 0.1 Ib.

 Fuel heat content measured per Method 19.

« Validation of correlation at two load levels after 6 months resulted in accuracy of

+6 percent.

Frequency of
measurements

» Fuel feed rate is continuously monitored; measured value is recorded every
15 minutes.
O, is continuously monitored; value is measured and recorded every 15 minutes.

Averaging period

* 1-hour; hourly fuel flow rate used to calculate hourly NO, emission rate, Ib/mmBtu.

QA/QC requirements » Fuel flow meter calibrated annually.

 Daily zero/calibration checks for O, meter; annual calibration audit.
« Validation of correlation every 5 years.
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1.3 What Components Should | Includein a Monitoring Approach Based on
Parametric Monitoring?

Y ou may choose to use parametric monitoring that is sufficient to assure compliance with
the permit terms and conditions. If you eect to use this type of monitoring gpproach, you
typicaly would congder the following components in your monitoring approach for each
parameter you choose to monitor:

» Thenumericd indicator range for the selected parameter;

» Daardiability:

--  Sensor type (e.g., thermocouple) and location specifications;
-- Ingdlation requirements (if applicable);

-- Minimum acceptable accuracy;

-- How datawill be recorded;

*  Frequency of measurements,

» Aveaging period; and

* QA/QC requirements (e.g., annua sensor calibration).

Y ou should select the parameter indicator range that will be sufficient to assure that the
emissons unit isin compliancewith the permit when operated within that range. Wherever
possible, you should support the proposed range by documenting that the emissions unit wasin
compliance with the emission limitation when operating within the selected indicator range. You
arenot required to establish a range such that an excursion beyond that range indicates the
emission limit has been exceeded. On the contrary, you should select an indicator range that
prompts you to take corrective action before you exceed your emissions limit. Emissions data
with concurrent Site-specific parameter measurements are key in establishing indicator ranges.
However, you may use other relevant information, such as engineering assessments, historica
monitoring data, and vendor data. The CAM Technica Guidance Document, available on
EMC' sweb ste, dso contains a detailed discussion on parametric monitoring and indicator
ranges.

Y ou should condder supplementing parametric monitoring with periodic emissons
testing. Periodic emissonstesting will verify the vdidity of the relationship between the
parameter(s) selected and emissions and the appropriateness of the selected indicator range(s).
The use of periodic testing is especidly important when the relationship between the
parameter(s) and emissonsis not robust or well-known. Consder the strength of the
parametric relaionship (i.e., whether the relaionship is based upon a known technica
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principle), the available documentation for the indicator range selection, the margin of

compliance, and the variability of the process and emissions when sdecting a periodic testing
frequency. See Section 5.8 for additional information on how periodic emissions testing may be
used to satidfy title VV monitoring requirements.

Table 5-5 presents an example of the specific information that should be included in the
monitoring gpproach for afacility monitoring gas temperatures a a veneer dryer as part of its
monitoring for particulate matter emissons. Severa factors, including dryer temperature, affect
the compostion of wood dryer exhaust. The rate of aerosol formation is lower at lower dryer
temperatures, smdl increasesin the inlet dryer temperaiure can result in large increases in the

PM mass emission rate. Excess drying temperatures aso can cause the wood to burn.

Table 5-5. Example Monitoring Using a Parametric Monitoring Approach
for aVeneer Dryer with No Add-on Control*

M onitoring approach components?

Continuous parametric monitoring

Parameter indicator range

When drying Douglas Fir (0.100 in. thickness):
e Green end:-|ess than 320°F
e Dry end: lessthan 320°F

When.drying Douglas Fir (>0.228 in. thickness):
.. Greenend: lessthan 345°F

e Dry end: lessthan 345°F

Datareliability:

o Thermocouples located in green and dry ends of dryer.

o Minimum accuracy: +0.75 percent or 4°F, whichever is
greater.

» Data acquisition system (DAS) records temperature data.

QA/QC requirements

Annual calibration check and inspection (acceptance criteria
+5°F at 400°F).

Frequency of measurements

Continuous.

Averaging period

None.

Affirmation of relationship between temperature
and PM

Annual PM emissions test.?

#Compliance limit is 0.1 gr/dscf PM.

®A’ periodic emissions test should be included as a part of this monitoring approach unless alarge margin of
compliance with the PM_emissions limit has been demonstrated.

1.4 What Components Should | Include in a Monitoring Approach Based on Raw
Material and Fuel Pollutant Content M easurements?

The raw materids or fuels used in a process can be andyzed to determine the pollutant
content or other properties of the materid. Examples of sample analyses include measuring the
sulfur content and heat content of fuel used in a boiler and determining the VOC content of
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coatings used in a coating operation. Once the raw materid has been anayzed for pollutant
content, this information, aong with usage and product recovery records, can be used to
estimate emissons of the pollutant of concern.

If you dect to monitor compliance by measuring the pollutant content of raw materids,
your monitoring approach probably would consider the following components:

The numerical compliance limit;

The sampling/measurement method to be used;
The frequency of sampling;

Emission caculation procedures,

The averaging period;

QA/QC procedures; and

Recordkeeping procedures.

Table 5-6 presents examples of monitoring for two types of emissons units usng
measurement of raw materia pollutant content as the monitoring approach.

11-xxxiv
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Table 5-6. Example Monitoring for Two Types of Emissons Units Using Measurement of
Raw Materid Pollutant Content as the Monitoring Approach

Monitoring approach
components

Coal-fired boiler monitoring

Coating line monitoring

Numerical compliance limit

3.10 Ib SO,/mmBtu actual heat input.

33tons VOCl/year.

Sampling/measurement method

¢ ASTM methods for sulfur
content of coal (per M19).

¢ ASTM methods for heat content
of coal (per M19).

e Method 24 for VOC content of
coatings.
¢ Records of coatings usage.

Frequency of measurements

Per lot composite coal sample for
sulfur and heat content.

» Analysis of each coating used.
« Monthly inventory of usage.

Emission calculation
procedures

Use fuel analysisrecords and the
applicable equationsin M19.

(Monthly coating usage [gal/month])
multiplied by (VOC content of each
coating [Ib VOC/gal, less water]).

Averaging period

Monthly.

Monthly.

QA/QC procedures

As specifiedin ASTM fuel sampling
and analysis methods.

As specified in Method 24.

Recordkeeping procedures

Monthly records.of total quantity of
coal received,results of sulfur and
heat content analyses, and
calculated emission rate based on a
volume-weighted average of the
calculated ratesfor all coal shipments
during a calendar month.

Monthly records of coatings usage,
VOC content of coatings used, and
supplier identification for coatings
used.

1.5 What Components Should I Includein a Monitoring Approach for aWork Practice

Standard?

Work practice standards require you to perform certain activities a the emissons unit to

minimize air emissons. Examples of work practice activities include dust suppression measures

and leak detection and repair (LDAR) programs. 'Y our monitoring approach for work practice

standards typically would consider the following components:

» A detaled description of the work practice, including the frequency of conducting the

work practice;
» Recordkeeping procedures (documentation of work practice activities); and
* Any applicable QA/QC procedures.

TITLEV MONITORING TECHNICAL REFERENCE DOCUMENT
COMPONENTS OF MONITORING APPROACHES

12-xxxv



DRAFT April 11, 2001

Table 5-7 presents an example of monitoring for fugitive emissons at awood products
facility complying with awork practice sandard.

Table 5-7. Example Monitoring for Fugitive Emissons a a\Wood Products
Facility Complying with Work Practice Requirement

I Monitoring approach components | Inspections and recordkeeping I

Detailed description of work practice, including |  Clean all accessible paved areas with street sweeper or

frequency-efwerk-practice water spray, daily;

* Remove spillage resulting from material-transfer or
baghouse/cyclone maintenance, weekly inspections.

Recordkeeping of work practice activities « Record and maintain daily.records of each activity on
maintenance log sheets; initial and date the log sheets.

1.6 What Components Should | Includein a Monitoring Appr oach Based on
Inspection  and Maintenance/Recor dkeeping?

If your facility must use certain types or designs of equipment, adequate monitoring will
conss of periodic inspections to verify that the pecified equipment is intact and operating as
required and records that document the inspections were performed. If you select amonitoring
method based on inspection and maintenance/recordkeeping, your monitoring gpproach would
likely consider the following components:

* Detailed description of ingpection procedures,

* Frequency of inspections, and

 Proceduresfor recording inspection results and any maintenance performed.

Table 5-8 presents example monitoring for an emissons unit using records of inspection
and maintenance as the title \VV:monitoring.

Table 5-8. Example Monitoring for an Externd FHoating Roof Tank (Storing Gasoline
or Crude Qil) Using an Ingpection and Maintenance Monitoring Approach

Monitoring approach components Inspections and recordkeeping

Detailed description of inspection * Inspect seal system: check for holes, tears, or other openingsin
the seal or seal fabric.

« Inspect fittings on floating deck: check for tight fit on gaskets and
damage to access doors and other openingsin the deck.

Frequency of inspections Perform rim seal and fitting inspections annually.
Recordkeeping Maintain records of all inspections and any maintenance performed in
alog book.
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In some cases, it may be gppropriate to include a“tiered” ingpection frequency in the permit;
that is, the frequency of ingpections is dependent upon the historica performance results of the
ingpections. An example of tiered ingpection monitoring is dlowing less frequent lesk checksif
no or few leaking components are found during consecutive checks. Subpart VV of 40 CFR
60 dlows for skipping a quarterly leak detection period if less than 2 percent of valvesin
gas/vapor or light liquid service are found to lesk after two consecutive quarterly inspections.
If, after five consecutive quarterly inspections, less than 2 percent of those valves legk, three

quarterly ingpections may be skipped.

1.7 How May Periodic Testing Be Used to Satisfy Title V Monitoring Requirements?

Periodic testing of emissions may be used to satisfy. title VV monitoring requirements
done, if performed frequently enough, or in conjunction with inspectiorn/maintenance programs
or parametric monitoring. (See Sections 5.4 and 5.7 for information on these types of
monitoring approaches,) Examples of periodic testing include portable monitors used to detect
pollutant emissions (e.g., portable VOC, CO, or NO, monitors), periodic sampling (e.g.,
Method 24 for VOC content of coatings), or periodic emissionstesting (e.g., performance test
for pollutant of concern).

Y ou typically consider the following components in amonitoring approach that includes
periodic testing:

» Test methods/procedures,

* Frequency of testing;

* Recordkeeping; and

* QA/QC practices.

I the test method spells out this information, you can Smply reference the procedures outlined
in the test method. Table 5-9 presents example monitoring comprised of periodic testing and
an ingpection/maintenance program for alow-NO, bailer.

Y ou may consider an emissions test schedule that uses avarigble (“tiered”) test
frequency based on performance results. For the example presented in Table 5-9, the periodic
testing frequency for NO, is quarterly. The permit could be written to incorporate atiered test
schedule (i.e., less frequent testing if the results of consecutive quarterly testsindicate ahigh
margin of compliance and low varigbility). For example, if two consecutive quarterly tests
show that the emissons are lessthan X percent (e.g., 75 percent) of the standard, the next
required periodic test will bein sx months. At any time that the periodic tests show the
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emissions are greater than 75 percent of the standard, quarterly periodic testing would be

restarted.

Table 5-9. Example Monitoring Using Periodic Testing to Supplement an Ingpection and Maintenance

Program for a Packaged Boiler Using Low-NO, Burners

Monitoring approach
components

Emissions testing and inspections

Test methods and
procedures

Portable NO, monitor (draft
methods).?

I nspection and maintenance program

Frequency of testing

Quarterly.

Daily:

Weekly:
Monthly:

Annually:

Check flame failure detection system;, low
water level cutout and alarm.

Check ignitor and burner operation.
Check fan, fuel safety shutoff valve for
|leakage, low fire start interlock, high steam
pressure interlock, fuel pressure
interlocks.

Check burner components, combustion air
supply system, flame failure system
components, piping, wiring, valve and
interlock connections, combustion control
system. Calibrate indicating and
recording instruments.

Recordkeeping

Documentation of test
results.

Records of inspections, repairs.

QA/QC practices

Per.CTM-022 or CTM-030.

Qualified personnel perform inspections and repairs.

 Gas Research Institute Method GRI-96/0008, EPA/EMC Conditional Test Method (CTM-030). Determination of
Nitrogen Oxides, Carbon Monoxide, and Oxygen Emissions from Natural Gas-Fired Engines, Boilers, and
Process Heaters Using Portable Analyzers. EPA/EMC Conditional Test Method (CTM-022). Determination of
Nitric Oxide, Nitrogen Dioxide, and NO, Emissions from Stationary Combustion Sour ces by Electrochemical

Analyzer.
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APPLICABLE RULE FORMATS AND MONITORING APPROACHES

This section describes types of applicable requirements and lists monitoring gpproaches
that are consstent with the generd title V monitoring methodology described in Section 4 for
various pollutants and emissons sources. The section addresses monitoring for VOC and
organic HAP, visble emissons and opacity, PM, NOy, SO,, and CO rules.

The primary focus of this technical reference document is on sources not addressed by
the CAM Technica Guidance Document.? That document. concerns monitering applications
for emissions units with active air pollution control devices (APCD); review it if you have
guestions about those kinds of sources. The discussion in this section focuses on gpplicable
rules for units without active air pollution control devices.

6.1 What Arethe Different Formats of Applicable Requirements?

As mentioned in Section 4, the format of the gpplicable requirement is basic to
establishing a monitoring gpproach, because the objective of the monitoring is to assure
compliance with the gpplicable requirement. How initid compliance is determined dso is
important when establishing a monitoring approach. “In this section, we describe the basic
formats typicaly used by Federd, State, and local regulators for applicable requirements.

The section is organized by pollutant and/or source type. Summary tables of
representative rules and example monitoring gpproaches for different types of emissons
sources for the pollutants aso are presented throughout this section.

Types of monitoring gpproaches include:

 Continuous Emissons Monitoring Systems (CEMYS);

Continuous Opacity Monitoring Systems (COMYS);
Predictive Emissions Monitoring Systems (PEMS);
Parametric monitoring;

Raw materid or fud pollutant content/mass balance;
Documentation of work practice;

[ ngpection and maintenance/recordkeeping for equipment and design standards; or
Periodic testing, ether as a supplement to other monitoring or done.

2U.S. Environmenta Protection Agency, Emission Measurement Center. Technical Guidance
Document: Compliance Assurance Monitoring, August 1998. Available on EPA’sweb site at
http:/AMww.epa.gov/ttn/emc/cam.html.
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6.2 VOC and Organic HAP Rules
This section discusses the types of gpplicable requirements found in VOC and Organic
HAP rules and presents examples of gppropriate monitoring approaches.

6.2.1 What Types of Applicable Requirements Are Typical for VOC and Organic

Condensable HAP Sour ces?

Table 6-1 shows types of gpplicable requirements commonly found.in permits and State
and Federa rulesfor VOC and organic condensable HAP emisson sources. The following
sections describe the monitoring approaches that can be used for these types of applicable
requirements. Emission sources covered by these types of requirements include:

* Process vents subject to closed vent and control. requirements or subject to outlet
concentration limits;
»  Open sources subject to capture and control requirements;
» Sources such as tanks and wastewater trestment units sulbject to equipment design
standards,
» Coating operations subject to as-applied VOC or HAP limits for each coating,
average coating content limits, or mass emissons limits; and
* Sources subject to production-based (e.g., Ib VOC per hour) emissions limits.
Table 6-2 presents asummary of representative rules and example monitoring
approaches for various types of VOC emissions units. Thistable o references the detailed
monitoring examples for VOC sources presented in Appendices B, C, and D.

6.2.2 What Are Examples of Monitoring Sufficient to Assure Compliance with
VOC/HAP M ass Per_Unit Time (Ib/hr, Ib/day, tons/yr) Limits?

Emissons limits in units of emisson mass per unit time are d o caled mass emisson rate
dandards. Title V monitoring for emissons units with these types of limits often are closdy
related to the compliance method. The compliance method for mass emission rate standards
usudly involves measurement of exhaust gas volumetric flow rate and the pollutant
concentration. In casesinvolving extended compliance periods (e.g., Ib/yr on aralling
12-month basis), compliance determination involves summing data from records collected over
the entire compliance period. 1n some cases, you can caculate emission rates from raw
materia or product information and estimate or determine directly the amount of the pollutant
emitted to the air.
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In many cases, epecidly for VOC emissions limits, the monitoring gpproach may
condtitute direct compliance monitoring. As an example, one gpproach involves keeping
records of coating VOC content and coating usage. The monitoring of the VOC content would
essentidly provide the data necessary for directly determining compliance. If complianceis
determined on an annud or rolling 12-month emissons bas's, you would typicaly sum the
pollutant emissions from coating VOC content and usage records over each 12-month period.

16-xl
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Table 6-1. Potentia Monitoring Approaches for Various Types of Applicable
Requirements for VOC and Organic Condensable HAP Sources®

VOC Sources

Type of applicable requirement

Monitoring approach

Mass per unit time

Link monitoring to emission rate through emissions testing or
caculaion; CEMS; PEMS; process parameter or APCD
parametric monitoring; periodic performance testing as a
supplement to other monitoring.

Mass per unit product

Link monitoring to emission rate through source emissions testing
or calculation and monitoring of production; CEMS; PEMS;
process parameter or APCD parametric monitoring; periodic
performance testing/as a supplement to other monitoring.

As-applied coating VOC/HAP limit

Records of coatings "VOC/HAP content.

Daily average coating VOC/HAP
limits

Records of coatings VOC/HAP content and material usage.”

Control efficiency

Capture system monitoring (such as periodic inspections of hoods
and ducts.and readings from pressure gauges) and process
parameter or APCD parameteric monitoring (refer to CAM
guidance); CEMS; periodic performance testing as a supplement
to‘other monitoring.

Outlet concentration standard

Link monitoring to source emissions test data; process parameter
or APCD parameteric monitoring (refer to CAM guidance);
CEMS; PEMS, periodic performance testing as a supplement to
other'monitoring.

Equipment and design standard

Document inspection of equipment.

Total resource effectiveness (TRE)

Link monitoring to source emissions test data; process parameter
or APCD parametric monitoring (refer to CAM guidance).

Closed vent system (CVS) to
control device (percent control)

Document inspections of CVS; APCD parametric monitoring
(refer to CAM guidance).

& This table does not comprise al possible applicable requirement types or monitoring approaches.
b Records should be sufficient to allow emissions calculations to be expressed in the same terms as the

emissions limits.

In other cases, monitoring based on somewhat less precise data may be sufficient to

assure compliance over dl anticipated operating conditions by gpplying some assumptions
about the process or operations. For example, you can use assumptions based upon the

maximum design capacity, reasonably anticipated operationa range, or enforceable restrictions
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amount of monitoring data collected.

Examples of the types of assumptions you can gopply include:

* A maximum exhaust flow rate based on performance testing or process capacity
(continuoudly monitoring fan speed or other flow rate parameter becomes

unnecessary);
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100 percent saturation at a measured temperature (temperature monitoring can be

substituted for VOC emissions concentration monitoring); and

100 percent evaporation of pollutant content of product or raw materia (monitoring
of VOC emissions concentration monitoring becomes unnecessary).

Table 6-2. Potential Monitoring Options for VOC and HAP Sources®

Emission
s unit

Applicablerule
type

Monitoring option

Factors
to
conside
r

Liquid
storage
tank

Wastew
ater
manage
ment

Equipment
standard--
internal
floating roof
(IFR), external
floating roof
(EFR).

Closed vent to
control device.

Equipment
standard.

Annual inspection of
tank seal .’

Annual duct
inspection and APCD
monitoring.’

Annual inspections
of covers, hatches,
seals.

Equipm
ent life.
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Table 6-2. (continued)
Re
ere
nc
e
Factors to
to ex
Emission Applicablerule conside mp
S unit type Monitoring option r les
Loading Limit emissions Monitor |oading Flow
to X Ib/hr. rates, record materials rates,
loaded and quantities temperat
loaded. ures,
and
composi
tion of
material
s
loaded.
Closed vent to Annual duct
control device. inspection and APCD
monitoring.’
Equipment Periodic inspection.
standard--
submerged
loading.
Oil/water If partial Initial sampling of Compos
separato pressure of wastewater. |If ition of
rs VOC >X, between 50 and influent
closed vent to 100 percent of wastewa
control device. compliance limit, ter.
sample influent each
month.°
Solvent Equipment Inspect equipment
cleaning standard. monthly and record in
operationslog.’
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Table 6-2. (continued)

Refl
ere
nc
e
Factors to
to exaff
Emission Applicablerule conside mp
s unit type Monitoring option r les
Coatings As-applied Records of coeating No
applicati VOC/HAP composition (as- S.
on content limits applied), C1
for each an
coating (e.g., d
Ib VOC/gal C.2
coating minus
water,
Ib VOC/lb
solids,
Ib HAP/gal
solids, etc.).
Daily average Daily records of Variabili
as-applied coating and solvent tyin
VOC/HAP usage and daily
limitsfor a composition. coating
coating and
operation. solvent
usage.
Capture and Capture system and Type of
control to X% APCD parametric enclosu
Overall monitoring. re(i.e,
capture Y% PTE or
Overall other).
control Z%. Type of
add-on
control
device.
Printing X Ib/day limit. VOC content and No
operatio usage. .
ns C.1
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Refl
ere
nc
e
Factors to
to exal
Emission Applicablerule conside mp
s unit type Monitoring option r les
Capture and Capture system and Type of
control to X%. APCD parametric enclosu
monitoring. re(i.e,
PTE or
other).
Type of
add-on
control
device.
Fountain Periodically check
solution and record fountain
content max of solution composition.
X% alcohol.
General Capture and Capture system and Type of No
emission control to X% APCD parametric enclosu .
S Overall monitoring. re(i.e, D.3}
sources capture Y% PTE or
Overall other).
control Z%. Type of
add-on
control
device.
X ppmv VOC CEMSor Expecte
concentration parametric d
at outlet of monitoring. variatio
vent. nin
concent
ration.
Complia
nce
margin.
Limit emissions Periodic monitoring Expecte
to X Ib/hr. of flow, d
concentration. variatio
nin
flow
and
concent
ration.
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Table 6-2. (continued)
Ref
ere
nc
e
Factors to
to ex
Emission Applicablerule conside mp
s unit type Monitoring option r les
SOCMI, Leak detection LDAR. No
polymer and repair . B.
equipme (LDAR) or 1.
nt leaks closed vent to
control device
(compressors,
pressure relief
valves
(PRV’9)).
Continu Total resource If TRE
ous effectiveness index
vents (TRE) limit: Process parameter >4--no
--  Meet monitoring. monitori
TRE APCD parameter ng.
limit. monitoring.
-~ Closed
vent to VOC CEMS.
control
device.
=~ Outlet
concentr
ation
standard
Pharmac
eutical
manufac
turing
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Refl
ere
nc
e
Factors to
to exal
Emission Applicablerule conside mp
s unit type Monitoring option r les
- So Limit Periodic temperature
urc condenser measurement.
es exhaust temps.
con
trol
led
by
sur
fac
e
con
den
ser
s.
-- Air Closed vent to Annual duct
dry control device: inspection and APCD
ers. monitoring?
Polystyr Emissions limit Periodic flow,
ene X lb/lb coneentration, and
process production production rate.
sources from materials
recovery
section.
Polyeste Monomer Periodic check and
rresin content limit of record of solution
product X% by weight concentration.
manufac as applied.
turing
Use of vapor- Documentation.
suppressed

resin to meet
emissions limit
of 60 grams/m?
of exposed
surface during
molding.
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Ref|
ere
nc
e
Factors to
to exal
Emission Applicablerule conside mp
S unit type Monitoring option r les
Equipment Documentation.
standard for
spraying
operations.

5N

ote: Thistable may not present all applicable rule types. Other monitoring options not listed may.exist

and be appropriate.
b | nspection should be conducted at least annually; more frequent.inspections may be appropriate based

on site-specific factors (e.g., corrosivity of product stored, corrosivity of gas stream).

¢ More frequent sampling may be appropriate based on site-specific factors.
4 More frequent inspection may be appropriate based on site-specific factors.

6.2.3 What Are Examples of Monitoring Sufficient to Assure Compliance with
VOC/HAP Mass Per Unit Product (Ib emission/Ib product) Limits?
This type of requirement is smilar to the one described above, except that a unit of
production replaces the unit of time in the denominator (eg., an emisson limit might bein

pounds of VOC per ton of product made). Emissions are based on flow rate and pollutant
concentration per unit of product. This requirement has been used in some rules (Polymer
Manufacturing NSPS [40 CFR 60, Subpart DDD] and the Polymers and Resins I| MACT
standard) for determining compliance with one or more emission streams associated with a
particular process. Although the format accommodates the consderation of more than one
emisson stream, the components of the standard are essentiadly no different than the
components in the mass per unit time requirement because production is aso indexed on a unit
of time (mass per unit time divided by production per unit time equals mass per unit
production). Therefore, the same approach as described above is used in developing
appropriate monitoring.

6.2.4 What Are Examples of Monitoring Sufficient to Assure Compliance with
Coating VOC/HAP L imits?
Mogt coating rules are formatted such that the VOC or HAP content of a coating, as
applied, islimited to amaximum mass of VOC or HAP per volume or mass of coating or
coating solids (e.g., Ib VOC/gd coating [less water], Ib VOC/gd solids, or Ib HAP/Ib solids).

Y ou dso may be subject to adaily, monthly, or yearly totad VOC or HAP mass emissions limit
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(e.0., 100 Ib/day, 1,000 Ib/month, or 20 tons per year). These limits are based on the
assumption thet al of the VOC or organic HAP in the coating either flashes off at the point of
gpplication or evaporates as the coating dries or cures. Because the emisson standard is based
on the coating “as gpplied” and not “as supplied,” you should take into account any thinning
solvent that is added to the coating before it is used when calculating the coating’s VOC or
HAP content. If the rule gpplies a mass emissions limit or an average coating VOC or HAP
content limit, you should measure the quantity of each different type of coating and thinner used
and consider the VOC or HAP content of each coating as applied. The basic components of
theinitid compliance demondiration are the composition of the coatings and the amounts of
each coating used.

Monitoring the “as-gpplied” coating composition and usage appears to be
graightforward. However, there are issues reated to the quality. of the monitoring method to
consider. We have developed test methods to provide you with a means to quantify a coating’s
VOC or organic HAP content. Method 24, 40 CER Part 60, Appendix.A, may be used to
determine a coating’ s weight fraction VOC, weight fraction water, density, and weight fraction
and volume fraction solids. These results can be used to determine the coating's VOC content
in the desired units (e.g., Ib VOCIIb solids). .Similarly, Method 311, 40 CFR Part 63,
Appendix A, may be used to.determine acoating’ s organic HAP content. Y ou can use these
methods to provide reliable data for monitoring or to verify formulation deta.

For many surface coating facilities, aMaterid Safety Data Sheet (MSDS) isthe primary
source of the coating VOC/HAP content information. However, the accuracy of the data
contained inthe MSDS may be questionable, since it was not designed to be a VOC/HAP
emisson limit compliancetool. If you choose to use an MSDS to document your coatings
VOC and HAP contents, it should contain the following information: tota VOC and/or HAP
content (weight fraction or some other units), dendity, and solids content (weight fraction,
volume fraction, or both). Y ou should not attempt to caculate the total VOC or HAP content
from the component data in the hazardous ingredients section of the MSDS, since the
concentrations of these components often are given as arange in percent (e.g., 20to 30
percent xylene), and because al VOC's or HAP s may not be listed in the component data.
As apreferred dternative to the use of MSDS, you may request that your coating supplier
provide the product formulation data (for example, a Certified Product Data Sheet [CPDS))
with VOC/HAP component information presented with a certain agreed-upon precison (e.g.,
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0.1 percent). However, it isto your benefit to periodically audit some or dl of the data
provided by your coating supplier using the test methods discussed above.

Other factors to consider when developing a monitoring gpproach include the likelihood
of violaing the emissons limit and the technical and economic consderations associated with
the range of possible monitoring methods. If your MSDS shows you are using coatings with
VOC/HAP contents that fal well below your emissons limit (e.g., your limit is
1.01b HAP/Ib solids, and your MSDS show the HAP content of your coatingsis 0.4 Ib HAP/
Ib solids), the accuracy of the MSDS may not be important, since you would not be violating
your emissons limit even if the MSDS werein error by 100 percent. However, if you use
multiple coatings and change coating formulations frequently, the assumption thet thereisahigh
margin of compliance may not hold true for future coating usage. Y ou should consider redlistic
Situations and changes that may occur when evauating your margin of compliance. Thisisan
example of where higtorica data on coating VOC content would be useful.

Options you might consider for monitoring.coating VOC or HAP content include:

(2) perform Method 24 or Method 311 analyses a regular intervals (e.g., for each new coating
implemented, for al coatings on ayearly bas's, or for 25 percent of your coatings once per
quarter), (2) obtain Method 24 VV OC and/or Method 311 HAP data from your supplier on a
CPDSfor each coating, (3) use manufacturer’ s formulation data to determine coating
VOC/HAP content, or (4) use MSDS if the MSDS contain the coatings total VOC/HAP
content, solids content; and density and you have an adequate margin of compliance.

Another factor to consider in developing your monitoring approach is the method you
use to determine coating usage. - If you have amonthly, semi-annud, annud, or ralling
12-month total VVOC or HAP limit as your applicable requirement, inventory records may be
aufficient for documenting and reporting usage. However, if you are required to meet adaily,
as-applied VOC or HAP limit, you should record the amounts of each coating and thinner used
at each coating line on adaily bass, rather than determining the amount from purchase records.

Other monitoring approaches aso might be used, as appropriate. For example, the
“Protocol for Determining the Daily Volatile Organic Compound Emission Rate of
Automobile and Light-Duty Truck Topcoat Operations’ (EPA-450/3-88-018) does not
require daily coating usage records to comply with adaily emissonslimit. It alows certain
detailed daily production data to be used to prorate the total usage of each coating in a month
to each of the production daysin that month in lieu of directly monitoring and recording the
usage of each coating each day. The dally emisson rates are calculated at the end of each
month using monthly coating usage records and daily production data. However, this gpproach
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was developed for use by automobile and light-duty truck manufacturers and is not generdly
applicable to coating sources with operations that vary greetly from day to day. Inan
automobile and light-duty truck production paint shop, the same coatings are used on the same
limited number of body stylesin the same manner each day (i.e., the coating operations are
much the same from day to day for an extended period of time) and the coated areain square
feet isknown for each vehicle style.

There are saverd ways of measuring usage, dl with differing degrees of accuracy and
precison. For example, you can use aflow meter in the coating delivery system, aweigh scale,
alevd indicator, or adip stick to caculate coating usage from large totes or drums. If coatings
are supplied or used from smaller containers, you can record the number of these small
containers used per day.

Appendix C provides an example of monitoring to comply with a monthly mass
emissonslimit (Example C.1) and an example of monitoring to comply with a coeting VOC
content limit (Example C.2).

6.2.5 What Are Examples of Monitoring Sufficient to Assure Compliance with
Equipment and Design Standardsfor VOC/HAP Sour ces?
Some rules smply require that certain types or: designs of equipment be used. For

example, some storage tank regulations alow you to equip tanks with internd or externa
floating roofs, in lieu.of demongtrating a percent reduction from an uncontrolled basdine.
Similarly, requirements for degreasing operations or wastewater management units may take the
form of an equipment standard which specifies vessdl dimensions or certain physicd
characteristics of .equipment (e.g., freeboard ratio for cold solvent cleaners, liquid seds on
sewer.reaches, vapor-tight covers on tanks). For these types of standards, your monitoring
should cons&t of periodic (e.g., monthly, quarterly, or annualy, as appropriate considering
possibility for degradation) inspections to verify that the specified equipment isintact and
operating as required. Examples D.1 and D.2 in Appendix D provide example monitoring
approaches for equipment and design standards.

6.2.6 What Are Examples of Monitoring Sufficient to Assure Compliance with Work
Practice Standardsfor VOC/HAP Sour ces?
Another requirement that is Smilar to the equipment and design standard is the work
practice standard, which requires you to conduct certain operations to limit the potentia for
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VOC or HAP emissions or to conduct operationsin certain ways. An example of awork
practice standard is arequired leak detection and repair (LDAR) program for process
components (eg., vaves, pumps). In this case, monitoring is essentidly built into the rule, and
there typicaly are no additiona monitoring requirements (i.e., the rule specifies the frequency of
monitoring). Thisisnot true for al work practice sandards, however. For example, another
type of work practice standard for limiting VOC emissions from cleaning operations might be to
“place dl used VOC-laden ragsin seded containers.”  Following the methodology described in
Section 4, the gpproach for establishing monitoring for thistype of rule would involve
consdering how frequently inspections should be conducted and documented sufficient to
assure compliance over al anticipated operating conditions. For work practice standards, your
monitoring should include methods (typically, periadic inspections or measurements) to verify
that the emissions unit continues to be operated in accordance with the requirements of the
work practice sandard. Appendix B contains examples of monitoring to show compliance with
work practice standards.

6.3 Visble Emissions (VE) and Opacity Rules
This section discusses the types of gpplicable requirements found in VE and opacity
rules and presents examples of appropriate monitoring approaches.

6.3.1 What Types of Applicable Reguirements Are Typical for VE Rules?
Table 6-3.shows typica gpplicable requirements commonly found in permits and State

and Federd rules for PM emission sources with VE limits. The following sections describe the
types of monitoring approaches that can be used for these types of requirements.

Table 6-3. Potentid Monitoring Approaches for Various Vishle Emissons Rule Types?

Applicable ruletype Monitoring approach
Percent opacity limit. COMS, bag leak detector, periodic Method 9 or Method
22-like reading.
Equipment and design standard. Document periodic inspection.

Visual observation (no VE beyond property line). Document periodic inspection, visible emissions
determination.

Work practice standard. Document periodic inspection/measurements.
|

2This table does not comprise all possible applicable requirement formats or monitoring approaches.
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Emission sources covered by these requirementsinclude:

* All sources covered by generic opacity limits;

» Hares subject to VE limits; and

* Fugitive sources subject to VE limits or work practice standards.

Table 6-4 presents a summary of representative VE rules and example monitoring
gpproaches for various types of PM emissons units. This table aso references the detailed
monitoring examples for VE presented in the Appendices.
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6.3.2 What Are Examples of Monitoring Sufficient to Assure Compliance with VE
Standards?
Visble emissons standards can be based either upon measurement of percent opacity or

the presence or absence of any VE. For example, a common format is to require a source not
to exceed a certain opacity limit in a given time period (e.g., not to exceed an average of

15 percent opacity in any given 6-minute period). Opacity is measured using 40 CFR 60,
Appendix A, Method 9 (M9), which isavisuad observation made by a certified smoke reader
and is the main component of the initid compliance determination to consider in developing the
monitoring approach (the duration of VE, not percent opecity, is measured using 40 CFR 60,
Appendix A, Method 22 [M22] for fugitive sources, or M22-like observations for stack
effluent).

Evduating the variability of visble emissons isimportant in developing a reasonable
monitoring method. The variability of opacity is likely to depend upon the type of emisson
source or fud. For example, the opacity of emissions from alarge coa-fired boiler ismore
variable than the opacity of emissons from anatura gas-fired boiler (typicdly, thereisno
opacity from a properly operated natural gas-fired bailer). A COMS might be the best
monitoring approach for alarge coa-fired boiler, while records indicating the natural gas was
the only fuel fired would generaly be gppropriate monitoring for the natural gas-fired boiler.

Monitoring agpproaches and data collection frequencies other than a COM S may
provide data representative of a unit’s compliance with aVE requirement; you can consder
technical and economic factors during selection of the monitoring approach. Less frequent
monitoring may be sufficient to assure compliance over dl anticipated operating conditions
when thereislow. varigbility of emissons and an ample margin of compliance. Appendix A
contains severa example monitoring gpproaches for visble emissons from combustion sources.

6.3.3 Should | Use EPA Method 22 for Monitoring of Stack Emissions?
Y ou generdly should not use Method 22 for monitoring of the opacity of stack emissons

because Method 22 does not provide opacity values. However, in some cases, the approach
used in Method 22 — identifying the presence or absence and duration of VE without regard to
opacity leve —may be sufficient to assure compliance over al anticipated operating conditions.
If your source normally operates with no VE, you may eect to observe the source on a
periodic bass and note whether VE are present. If no VE are present, you certainly have a
reasonable assurance that you are in compliance with your opacity limit, regardiess of the limit.
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If VE are present, the information available would be sufficient only to state that you may not be
in compliance with your opacity limit. At this point, you should take corrective action to
eliminate the emissons. Also, you may want to arrange to have a certified Method 9 observer
monitor the emissonsto determine if you arein or out of compliance. Some States have
written permits that require opacity readings be taken within a certain time period (e.g., within
24 hours) if corrective action has not fully diminated the emissons. The advantege of this
approach, in lieu of taking Method 9 observations on aroutine bas's, isthat the observer need
not be certified. The disadvantage, of course, isthet if visible emissons are identified there is
uncertainty asto your compliance status. Consequently, this approach redly is practica only in
cases Where visble emissions are not normaly expected. An example of thistype of situation is
amadl fabric filter sysems controlling materid handling operations. Normally, these fabric filters
operate with no visble emissons. The appearance of visble emissions indicates a degradation
in performance and the need for corrective action.

When using the Method 22-like approach for visble/no visble emissons, the permit
should describe the procedures to be used (including frequency) rather than smply referring to
Method 22. Example languageis provided below. You aso may refer to Example E.1in
Appendix E.

(@ The Permittee shall conduct daily visud emissons ingpections during daylight
hours. Visua inspections shall consist of avisud survey of each stack or process
emissons point over a 2-minute period to identify if there are visble emissons. If any
visible emissions are observed, the source owner or operator shal:

(1) Veify that the equipment and/or control device causing the vishle emissionsis
operating according to manufacturer’ s specifications or other ste-specific
acceptabl e operating conditions. If the equipment or control deviceis not
operating properly, the Permittee shdl take corrective action immediately to
eliminate excess emissons.

(2) Conduct an opacity test using a certified opacity reader in accordance with
Method 9 (see Appendix A, 40 CFR 60) if the corrective action taken in (1) does
not rectify the opacity problem within 24 hours. Conduct such atest at least once
each daylight shift until corrective action successfully rectifies the opacity problem
or until X consecutive Method 9 testsover Y period indicate no vishble emissons.
(3) Report the observance of vighble emissons and the substance of any
corrective action, in accordance with the permitting authority’ s deviation reporting

policy.
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6.3.4 Should | Use EPA Method 22 for M onitoring of Fugitive Emissions that M ust
Comply with an Opacity Limit?

In some cases, you may use Method 22-like procedures for monitoring of fugitive
emissons to provide an assurance of compliance with an opacity limit. ThisStuation is
essentiadly the same as that described in Section 6.3.3, above.

6.3.5 Should | Use EPA Method 9 for Monitoring of Fugitive Emissionsto Assure

Compliance with an Opacity L imit?

Method 9 does not establish procedures for reading opacity from fugitive sources,
nonetheless, you could use Method 9-like procedures for measuring opacity from fugitive
sources. In fact, some NSPS regulations (e.g., Subpart OOO--Standards of Performance for
Nonmetalic Minera Processing Plants) do specify Method 9 as the applicable test method for
observing emissions from fugitive sources, however, additiona procedures for use of the
method are provided in the regulation. Furthermore, three draft test methods that include
procedures for measuring opacity from fugitive sources are available through our Emisson
Measurement Center (EMC) web site® In addition to providing procedures for observing
opacity from fugitive sources, these methods provide procedures for determining compliance
with three different types of regulatory formats. (1) time-averaged, (2) time-exception, and
(3) ingtantaneous limitation. Although these methods are il in draft form, we are working to
findize these methods and the procedures established in these methods may be used for
monitoring of opacity from fugitive sources. The methods are:

Method 203A — Visual Determination of Opacity of Emissions from Stationary

Sources for Time-Averaged Regulations.

Method 203B - Visual Determination of Opacity of Emissions from Sationary
Sources for Time-Exception Regulations.

Method 203C — Visual Determination of Opacity of Emissions from Sationary
Sources for Instantaneous Limitation Regulations.

3Y ou can access information on test methods on the EMC web site at the following address:
http:/AMww.epa.gov/ttn/emc/tmethods.html.
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6.3.6 What Are Examples of M onitoring Sufficient to Assure Compliance with Visible

Emissions Standardsfor Flares?

For flares, atypica reasonable monitoring method isto verify on adaily or more
frequent basis that the flare is operating without smoking. Maost gpplicable requirements for VE
from flares are patterned after 40 CFR 60.18(c)(1)--VE shal not exceed 5 minutesin any
2-hour period. Y our approach could be to take immediate corrective action if smoke occurs,
and, a any time tha you observe the flare to be smoking, to record the duration of smoking
according to Method 22. Often, facilities employ the use of a video camerato continuoudy
monitor VE from flares. Note that monitoring of VE for flares would be in addition to any
monitoring required for compliance monitoring of VOC; continuoudy monitoring the presence
of apilot flame is the presumptively acceptable approach for compliance monitoring for VOC.
Example D.3 in Appendix D provides one gpproach to monitoring for flares.

6.3.7 What Are Examples of M onitoring-Sufficient to Assure Compliance with

Equipment and Design Standardsto Limit Visble Emissonsand PM?
Asin the discussion of equipment and desgn standards for V OC sources, the monitoring

generdly associated with an equipment standard is a periodic inspection that the equipment is
intact and in proper operation. Equipment standards for VE and PM sources can be as smple
as requirements to indal ahood to contral fugitive emissons from the ash remova processat a
small incinerator. For such a requirement, the gppropriate monitoring would be to inspect that
the hood is intact:and in proper operation. In genera, these inspections could be required
daily, but should be based on the potentid for variability, and more or less frequent monitoring
could be warranted.

6.3.8 What Ares Examples of Monitoring Sufficient to Show Compliance with Work

Practice Standardsto Limit Visble Emissonsand PM?
A work practice standard requires you to conduct certain operations at the emissions

unit to limit the potential for emissons or to operate the emissons unit in certain ways. For
example, awork practice andard to limit PM from materiad handling might include
requirements to cover materia storage piles. For these types of requirements, monitoring
ensures that the work practice isfollowed. 1n this example, gppropriate monitoring would
congst of periodic ingpections (e.g., daily) to ensure that the materid storage piles are covered.
See Appendix B for example monitoring approaches for work practice standards for fugitive
€miSS 0N SOUrces.
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This section discusses the types of gpplicable requirements found in PM rules and

presents examples of appropriate monitoring approaches.

6.4.1 What Types of Applicable Requirements Are Typical for PM Sour ces?

Table 6-5 showstypica gpplicable requirements commonly found in permits and State

and Federd rulesfor PM emission sources. Emission sources covered by these requirements
include combustion and process sources subject to concentration or production-based limits.
The following sections describe monitoring approaches for these types of requirements.

Table 6-5. Potentia Monitoring Approaches for Various Applicable
Requirements for PM Sources®

I Applicableruletype | Monitoring approach I

Concentration (gr/dscf) limit.

Link to source emissions test data and parameter monitoring,
opacity, PM CEMS, periodic source test as a supplement to
other monitoring.

Mass/heat input limit (kgHAA—atl b/mmBtu heat
input).

Link to source emissions test data and parameter monitoring,
opacity, PM CEMS, periodic source test as a supplement to
other monitoring.

Mass/unit production limit (kglb/hr per ton feed).

Link to source emissions test data and parameter monitoring,
opacity, PM.CEMS, periodic source test as a supplement to
other monitoring.

&This table does not comprise all‘possible applicable requirement formats or monitoring approaches.

Table 6-6 presents a summary of representative PM rules and example monitoring

options (approaches) for various types of PM emissons units. Thistable dso references the
detailed monitoring examplesfor PM presented in the Appendices.

6.4.2 What Are Examples of M onitoring Sufficient to Assure Compliance with PM

Concentration (gr/dscf) or Mass (Ib/mmBtu or Ib/ton of feed) Limits?

Y ou generdly should base monitoring for emissons units required to comply with PM

concentration limits or mass limits (mass per hegt input or mass per unit production) on the

initid compliance demondtration method, which isusudly an emissonstest (e.g., Method 5 of
40 CFR Part 60, Appendix A). The monitoring approach might take the form of monitoring of
process parameters based upon site-specific information. Monitoring of process conditions to
ensure operation within established ranges can be used in conjunction with periodic checks of
visible emissons (opacity or VE) as an indicator of particulate matter emissons control. An
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example of monitoring process conditions is monitoring charge rate and secondary chamber
combustion temperature for asmdl incinerator. This monitoring would indicate good
combustion practices and, if maintained within appropriate operating ranges, would be sufficient
to assure compliance with aPM emissons limitation. Daily VE observations could be used in
conjunction with monitoring process parameters sufficient to assure compliance over dl
anticipated operating conditions for this example. Another option would be to supplement the
parametric monitoring with a periodic performance test.

Many existing gpplicable rules for PM have relied on continuous monitoring of opacity as
ameans of continuoudy monitoring for increases in PM (opacity is used as a surrogate for PM).
However, developing a specific correation between opacity and PM has proven to be difficult
and codtly. Thisoption may not be technicaly or economically feasible for a source. Changes
in
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PM characterigtics (e.g., Sze, shape, color, density) will affect the correlation between opacity
and PM; collecting data to develop areliable correlation can be excessvely time consuming
and expensve. Note that most emission sources that have PM emissions limits also have
separate applicable requirements for opacity, so that even if a correlation between opacity and
PM could be established, you gtill must comply with both an opacity limit and aPM limit.

An opacity/PM corrdation might result in an opacity trigger leve for corrective action to
comply with the PM limit that is higher than the applicable opacity limit. Y ou presumably would
begin corrective action upon triggering the lower opacity limit, diminishing the need for the
separate opacity/PM indicator ranges or trigger levels. 1n the opposite Situation, where an
opacity/PM corrdation would result in atrigger level lower than the applicable opacity limit, the
gpplicable opacity limit would be of little value as far as operating the process in compliance
with the PM limit. Sdection of an appropriate opacity trigger level and frequency of monitoring
will be dependent upon the source type and characterigtics, and available site-specific
information on emission leves, variability of emissions, and the margin of compliance.

In recent years, advances in particulate monitoring based on light-scattering or beta
radiation atenuation technologies have resulted in the avallability of monitoring systemsthat are
cagpable of continuoudy monitoring PM for some situations. The PM CEM S require
development of a correlation between the instrument output and manua PM measurements.
These systems may be preferable to developing correl ations between opacity and PM.
Genegrdly, these PM CEMS are, because of cost and technical feasibility, intended for use on
sgnificant PM sources, such as cod-fired utility boilers. Currently, we are evauating the
feasibility of PM CEMS for regulatory gpplication.* We have proposed a performance
specification (PS) for PM CEMS, PS-11. These PM CEMS dso are not to be confused with
monitoring Systems designed to indicate rdative changesin PM emisson levels (eg.,
triboel ectric or eectrodynamic monitoring systems). Generdly, these latter instruments do not
quantify PM concentration, but are useful asindicators of PM control changes. These systems
typically are used as bag lesk detectors for fabric filters.

“U.S. Environmental Protection Agency. Current Knowledge of Particulate Matter (PM)
Continuous Emission Monitoring. EPA-454/R-00-039. September 2000. Available on EPA’s
website at http://mww.epa.gov/ttn/emc/cem.html.
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6.4.3 What Are Examples of M onitoring Approachesto Assure Compliance with PM

for Combustion Sour ces?

Particulate matter emissions from the combustion of oils depend predominantly on the
type and grade of fud fired. Combustion of lighter didtillate oils (eg., No. 1 fud oil [kerosene]
or No. 2 fud ail [diesd]) generdly resultsin sgnificantly lower PM formation than does
combustion of heavier residud oils (e.g., No. 6 fud ail).> For combustion of coa, PM emission
levels are related to the firing configuration, boiler operation, cod properties and pollution
control equipment. Boiler load dso affects the PM emissions as decreasing load tends to

reduce PM emissions. However, the magnitude of the reduction varies considerably depending
on boiler type, fud, and boiler operation. Uncontrolled PM emissons from coa-fired boilers
include the ash from combustion of the fud aswell as unburned carbon resulting from
incomplete combustion. In pulverized cod systems, combustion is dmost complete, thus, the
emitted PM is primarily composed of inorganic ash residues® Emissions of PM from the
combustion of natura gas are typicaly low and rleively insgnificant compared to emissions
from other fuels.

For municipa waste combustors, the level of PM emissions depends on the waste
characterigtics, the physica nature of the combustor design, and the combustor’ s operation.
For example, facilities that operate with high underfireloverfire air ratios or relatively high excess
ar levels may entrain greater quantitiesof PM. Also, the physica properties of the waste feed
and the method of feeding influence PM levels; typicaly, refuse derived fuels (RDF) have higher
PM carryover from the furnace due to the suspension-feeding of the RDF. However,
controlled PM emissons from RDF plants do not vary substantialy from other MWC because
of the efficient collection inthe APCD.’

Table 6-6 shows the monitoring approaches for PM regulations for combustion sources.
You should congider the factors above in sdecting parameters to monitor, data collection

5U.S. Environmenta Protection Agency. Compilation of Air Pollutant Emission Factors (AP-

42), Volume |: Stationary, Point, and Area Sources. Fifth Edition. September 1998, p. 1.3-2.

8Y.S. Environmenta Protection Agency. Compilation of Air Pollutant Emission Factors (AP-

42), Volume |: Stationary, Point, and Area Sources. Fifth Edition. September 1998, pp. 1.1-3;

"U.S. Environmental Protection Agency. Compilation of Air Pollutant Emission Factors (AP-

42), Volume I: Stationary, Point, and Area Sources. Fifth Edition. October 1996, pp. 2.1-12 through

TITLEV MONITORING TECHNICAL REFERENCE DOCUMENT
APPLICABLE RULE FORMATSAND M ONITORING APPROACHES
16-Ixiii



DRAFT March 20, 2001

frequency, and the need for periodic testing for your gpplication. Appendix A contains
example monitoring gpproaches for combustion sources.

6.5 NOy Rules
This section discusses the types of gpplicable requirements found in NOy rules and
presents examples of appropriate monitoring approaches.

6.5.1 What Types of Applicable Requirements Are Typical for NOy from Combustion

Sour ces?

Table 6-7 shows typica applicable requirements commonly found in permits and State
and Federd rulesfor NOy from combustion sources. The formats of the gpplicable
requirements typicaly include:

»  Concentration limits (ppm);

e Mass per unit time (Ib/hr); or

*  Mass per heat input rate (Ib/mmBtu).

The following sections describe examples of potentiad moenitoring gpproaches for these

types of requirements.

6.5.2 What Are Example M onitoring Approaches Sufficient to Assure Compliance
with Limitsfor NO,_from Combustion Sour ces?

Table 6-7.shows potential NOy monitoring approaches, these monitoring approaches
are discussed in more detall in the following sections. Y ou adso may refer to Appendix A for
example monitoring approaches for combustion sources. Monitoring approaches include:

¢« CEMSfor NOy;

» PEMS correlated to NOy emissonslimits,

 Parameiric monitoring of the process,

» Periodic stack testing using portable andyzers, and

» Implementation and documentation of standard operating procedures (SOP), and

ingpection and maintenance (I&M) (e.g., annua boiler tuneup).
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Factors
to Referenc
Emissions Applicable conside eto
unit rule type? Monitoring options r examples
Boilers Ib/hr, CEMS.» Margin No. A.3.
Ib/mmBtu, PEMS.® of
ppmv Periodic emissions complia
testing. nce, fuel
Parametric type,
monitoring (e.g., flue variabili
gas O, and'load). ty.
Implementation of
SOP, annual
inspection and
maintenance.
Municipal ppmv CEMS®
waste Parametric
combustors monitoring:(e.g., flue
gas O,/CO, level,
charge rate).
Stationary Ib/hr, Parametric Margin No. A.4.
gas turbines Ib/mmBtu, monitoring (e.g., of
ppmv water-to-fuel ratio, complia
fuel-bound nitrogen, nce.
other turbine Turbine
dependent service.
parameters).’
CEMS.
PEMS.
Periodic emissions
testing (e.g., using
portable analyzer).
Internal Ib/hr, Parametric Margin
combustion Ib/mmBtu, monitoring.’ of
engines. ppmv CEMS. complia
PEMS. nce.
Periodic emissions Engine
testing (e.g., using service.
portable analyzer). Fuel
type.

a8 Note: Thistable may not present all applicable rule types. Other monitoring options not listed may exist
and be appropriate.

b Monitoring options based upon NSPS monitoring.

¢ Periodic emissions testing used to supplement other monitoring.

d Not specified or regulated by NSPS.
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6.5.3 What Parameters Affect NO, Emissions? * 10 11 12 13
NOy formed in combustion processes are due either to therma fixation of aimospheric

nitrogen in the combustion air (“therma NO,”), or to the conversion of chemicaly bound
nitrogen in the fue (“fud NOy”). The formation of therma NOy is affected by four factors:
(1) pesk temperature, (2) fuel nitrogen concentration, (3) oxygen concentration, and (4) time of
exposure to pesk temperature. The emission trends due to changes in these factors are
generdly conggent for dl types of boilers an increase in flame temperaure, oxygen availability,
and/or resdence time at high temperatures leads to anincrease in NOy production. The NOy
emissions from combustion sources, such as boilers and gas turbines; vary with load, typically
increasing asload incresses. Also, in generd, lower excess combustion air results in lower
NOy emissions. For bailers, the chief means of limiting NOy generation isto lower the
temperature in the combustion zone, as well as to reduce the quantity of excessair in the
combustion zone.

Fuel Nitrogen can account for up to 80 percent of the total NOy from cod combustion.
Fud nitrogen conversion is the more important NOy formation mechanism in resdud ail
bailers, thermd fixation, on the other-hand, is the dominant NOy formation mechaniam in units
firing didtillate oils because of the negligible nitrogen content in these lighter oils Due to the
characterigticaly low fue nitrogen content of naturd gas, NOy formation through the fuel NOy
mechaniam is indgnificant for gas-fired units.

For gas turbines, ambient conditions also affect emissions more than from externd
combustion systems (i.e., boilers). The operation at high excess air levels and high pressures
increases the influence of inlet humidity, temperature, and pressure. Humidity acts to absorb

8U.S. Environmental Protection Agency. Compilation of Air Pollutant Emission Factors
(AP-42), Volume |: Stationary, Point, and Area Sources. Fifth Edition. September 1998, p. 1.3-3.

°U.S. Environmenta Protection Agency. Compilation of Air Pollutant Emission Factors
(AP-42), Volume I: Stationary, Point, and Area Sources. Fifth Edition. September 1998, p. 1.1-4.

1°U.S. Environmenta Protection Agency. Compilation of Air Pollutant Emission Factors
(AP-42), Volumel: Stationary, Point, and Area Sources. Fifth Edition. July 1998, p 1.4-2.

11Y.S. Environmental Protection Agency. Compilation of Air Pollutant Emission Factors
(AP-42), Volume I: Stationary, Point, and Area Sources. Fifth Edition. April 2000, p. 3.1-4.

12 S. Environmenta Protection Agency. Compilation of Air Pollutant Emission Factors
(AP-42), Volume I: Stationary, Point, and Area Sources. Fifth Edition. October 1996, p. 2.1-14.

13p, Chattopadhyay, Boiler Operations Questions and Answers. pp. 597-598.
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hest in the primary flame zone; as energy is used for water to sleam conversion, the
temperature in the flame zone will decrease resulting in a decrease of therma NOy formation.
For agiven firing rate, lower ambient temperatures lower the pesk temperature in the flame,
lowering therma NOy. The gas turbine operating loads affect NOy emissons; higher NOy
emissions are expected for high operating loads due to the higher pesk temperature in the flame
zone,

Emissons of NOy from solid waste incinerators can vary with the characterigtics of the
wagtes being combusted. Because of the relatively low temperatures a which MWC
incinerators operate, 70 to 80 percent of the NOy formed in MWC' s is associate with the
nitrogen in the waste.

6.5.4 What Options Are Available for Monitoring NOyx Emissions?
The NSPS provide information on what types of sources are covered by these rules and

on monitoring options alowed under the rules.. The NSPS regulate NOy. emissons from boilers
with ahesat input of at least 29 MW (100 mmBtw/hr), municipa waste combustors located at
gtes having capacities of greater than 225 Mg waste/day, and gas turbines having hest input at
peek load equal to or greater than10.7 giggoules per hour (10 mmBtu/hr). Under some
conditions, boilers with a capacity between 100 and 250 mmBtu/hr are exempt from NOy
limitsif operation is limited according to their capacity and the fud-bound nitrogen content of
their nongaseous fuels: In order to maintain this exemption, you should monitor these
parameters.

The NSPS for large boilers (greater than 72.5 MW [250 mmBtwhr]), requires a NOy
CEMS; however, parametric monitoring, correlated to NOy emissons, is dlowed for boilers
with ahesat input of less than 72.5 MW. The NSPS dlow the use of parameter monitoring as
well as CEM Sfor al municipal waste combustors. Parameters monitored are the flue gas CO,
level corrdated with the NOy emisson levels measured during the initid performancetest. The
rules dso require that exhaust O, concentration be measured under dl circumstances to
normalize measured concentrations to 7 percent O.,.

For-gas turbines, the NSPS alow parameter monitoring of the water-to-fuel ratio
correlated to the initia performance test and the fuel-bound nitrogen content where emissons
are controlled by water injection. Newer turbines are designed as “dry” low-NOy turbines
(i.e, they achieve low NOy emissions through burner/turbine design). The NSPS do not
specifically address monitoring for these units. Either CEMS, PEMS, parameter monitoring, or
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an ingpection/maintenance program in conjunction with periodic testing would be appropriate
monitoring approaches for these types of turbines. The sdection of monitoring should consider
the margin of compliance and the technica feasihility of the monitoring for the unit.

6.5.5 When May CEMS and PEM S Be Appropriate for Monitoring of NOy
Emissions?
Load, excess air, combustion temperature, and other variables affecting NOy emissons

are interdependent and typically are andyzed as a group to derive a predictive tool for
edimating emissons of NOy. Thistoal, caled a PEMS, is used to demonstrate compliance
with NOy emission limits in much the same manner as a CEMS (i.e., the results are presented
in units of the emissions sandard [e.g., ppmv or Ib/mmBtul).

Generdly, for sources meseting the size cutoffs described in the applicability sections of
the NSPS and where the NSPS would require CEMS (e.g., for 250 mmBtu/hr boilers), we
suggest the use of CEMS or PEM S for units of this Size not currently required to comply with
the NSPS. Alternatives for certain gpplications are provided below.

6.5.6 When Could ParametricMonitoring Be Appropriate to Assure Compliance for

NOy Emission Sour ces?

Parametric monitoring that is not directly corrélated with NOy emissions may be used to
satisfy monitoring requirements for smaller combustion units (<100 mmBtw/hr hest input
capacity for boilers, <225 Mg/day plant capacity for waste incinerators, <10 mmBtu/hr for
Sationary ges turbines). For example, monitoring of excess O, in the bailer flue gas can be
used to assure proper operating conditions. This O, monitoring is generdly expected to be
sufficient to assure compliance with the NOy emissions limit, but it will not by itsdf be adequeate
to estimate the actual NOy emission rate. An acceptable monitoring approach would be to
monitor and compare flue gas O, readings to an acceptable range established from an initid

compliance test and supplemented with operating knowledge. Although this approach would
not yield actudNO, emisson rates to compare againgt an goplicable requirement, the
monitoring approach would provide data representative of NOy emissonsleves and would
yield religble data that could represent compliance with the NOy limit. As such, this gpproach
may be acceptable for units for which a CEMSPEMS is not cost-effective or for units
operating well below the emissonslimit. However, if the margin of compliance is smdll, this
parametric monitoring approach may need to be supplemented with periodic testing as
described below or replaced with more rigorous monitoring.

16-Ixviii
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6.5.7 When May an | nspection/M aintenance Program Supplemented by Periodic
Testing Be Appropriate for NO, Emission Sour ces?

Ancther monitoring option is an ingpection/maintenance program supplemented by

periodic tegting (e.g., monthly, quarterly, or ssmiannud) using portable andyzers. Thisoption is
appropriate for emissons units that rely on combustion modification designs (e.g., low-NOy
burner designs) that are not expected to exhibit much variability because there arefew or no
adjustments to be made to the burner controls. A test method for portable anayzers has been
drafted and is currently available as an EPA conditional test method.**

The ingpection/maintenance program would include documenting and following standard
operating procedures for proper operation and maintenance, such-as a semiannual boiler tuneup
and thorough inspection for wear and corrosion. 1n some cases (e.g., low variability and large
margin of compliance), the ingpection/maintenance program may be adequate without the need
for periodic tegting.

6.6 SO, Rules
This section discusses the types of gpplicable requirements found in SO, rules and
presents examples of appropriate monitoring approaches.

6.6.1 What Types of Applicable Requirements Are Typical for SO, from Combustion

Sour ces?
Table 6-8 showstypica applicabdle requirements commonly found in permits and State

and Federal rules for SO, from combustion sources. The formats of the gpplicable requirement
typicaly include:

o Mass per unit heet input (Ib/mmBtu);

» Mass per unit time (Ib/hr); or

» Concentration (ppmv).

The following sections describe examples of potentia monitoring gpproaches for these
types of requirements.

14Gas Research Ingtitute Method GRI-96/0008, EPA/EMC Conditiona Test Method [CTM -
30]: Determination of Nitrogen Oxides, Carbon Monoxide, and Oxygen Emissions from Naturd Gas-
Fired Engines, Boilers and Process Heaters Using Portable Andyzers.

TITLEV MONITORING TECHNICAL REFERENCE DOCUMENT
APPLICABLE RULE FORMATSAND M ONITORING APPROACHES
16-Ixix



DRAFT March 20, 2001

6.6.2 What Are Examples of Monitoring Approaches Sufficient to Assure Compliance
with SO, L imits from Combustion Sour ces?
Table 6-8 shows SO, monitoring approaches. Options for monitoring include the use of
CEMS and andysis of fuel sulfur content. Y ou aso may refer to Appendix A for example
monitoring approaches for SO, from combustion sources.

Table 6-8. Potential Monitoring Approaches for SO, Sources?

Emiss Reference
ions Applicable Factors to to
unit rule type Monitoring options consider examples
Boiler Ib/mmBtu, CEMS. Fuel type, No. A.1, A
S Ib/hr Analysis of as-fired margin of 2.

fuel for sulfur compliance.

content.

Periodic emissions

testing.
Muni ppmv CEMS.
cipal Parametric
waste monitoring for
comb 0,/CO,, charge rate.
ustor Periodic emissions
s testing.?
Statio percent CEMS. Fuel type, No. A.4.
nary volume Analysis of as-fired margin of
gas (concentrat fuel for sulfur compliance.
turbin ion) content.
es Periodic emissions

testi ng.b

2 Note: Thistablemay not present all applicable rule types. Other appropriate monitoring options not listed
may exist.
® Periodic emissions testing used to supplement other monitoring.

6.6.3 What Parameters Affect SO, Emissions?
The SO, emissons from combustion sources without add-on control devices are dmost

entirdly dependent on the sulfur content of the fud and are not affected by boiler size or burner
design.

6.6.4 What Options Are Available for Monitoring SO,?

It follows, therefore, that the only monitoring options are CEM S and fud sulfur content
anayses. The NSPS provide information regarding what types of sources are covered by
these rules, and on monitoring options alowed under therules. For boilers, the NSPS regulate
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SO, emissons from boilers with heat input capacities of 10 mmBtwhr or greeter that burn
nongaseous fuels. These rulesrequire a CEMSfor al bailers, unless you use very low-sulfur
fud (lessthan 0.5 percent sulfur by weight). Y ou can monitor sulfur content in fuel on ether an
asfired basis by taking periodic fud samples or by obtaining afud certification from the
supplier for each shipment.

The NSPS regulate municipa waste combustors located at facilities having a plant
capacity of greater than 250 tons waste/day. The NSPS require CEMS. Y ou also must
monitor flue gas O, (or CO,) continuoudy to enable normalization of the concentration
according to the standards.

The NSPS regulate emissions of SO, from Stationary gas turbines having heet input a
peak load equal to or greater than 10.7 giggjoules per hour (10 mmBtu/hr) or greater and
burning fuel with a sulfur content of greeter than 0.8 percent by weight. The rule requiresa
CEMS or an andysis of as-fired fud.

6.7 CO Rules
This section discusses the types of gpplicable requirements found in CO rules and
presents examples of appropriate monitoring approaches.

6.7.1 What Types of Applicable Requirements Are Typical for CO from Combustion
Sour ces?

Typica applicable requirements commonly found in permits and State and Federd rules
for CO from combustion sources are expressed as concentration, ppmv.

6.7.2 -What Are Examplesof Monitoring Approachesfor CO from Combustion
Sour ces?

Table 6-9 shows possible CO monitoring approaches. Appendix A contains an
example monitoring approach for CO from a gas turbine,

6.7.3 What Parameters Affect CO Emissons?
In'waste combusgtion, CO emissions result from incomplete combugtion. High levels of

CO indicate that combustion gas temperatures were not held at a sufficiently high temperature
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in the presence of oxygen for along enough time to convert CO to CO,.*> Adding too much
arr to the combustion zone will lower the loca gas temperature and quench (retard) the
oxidation reactions. If too little air is added, the probability of incomplete mixing increases.

Both of the conditions would result in increased emissons of CO.

6.7.4 What Example Monitoring Options are Availablefor CO Emissions?

The NSPS regulate CO emissions from municipa waste combustors located at facilities
having a plant capacity of greeter than 250 tons of waste per day. Monitoring options include
both CEM S and parametric monitoring for CO, corrélated to CO.emissions measured during
aninitia performancetest. Periodic testing using portable anadyzers dso isan acceptable

monitoring option for CO sources.

Table 6-9. Potentiad Monitoring Approaches for CO Sources®

Refer
Appli ence
cable to
Emissions rule Monitoring Factorsto exam
unit type options consider ples
Municipal ppmv CEMS.
waste Parametric
combustors. monitoring(e.g.,
CO,/0,):
Periodic emissions
testing.
Stationary ppmv CEMS. CO tends No.
gas turbine. PEMS. toincrease A4
Parametric asload
monitoring (e.g., decreases.
CO,/0,, load).
Periodic testing.

I ———————————————
& Note: Thistable may not present all applicable rule types. Other monitoring options not listed may exist

and be appropriate.

b Periodic emissions testing used to supplement other monitoring.

1®U.S. Environmenta Protection Agency. Compilation of Air Pollutant Emission Factors (AP-
42), Volume |: Stationary, Point, and Area Sources. Fifth Edition. pp. 2.1-13 through 2.1-14.
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