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The American Portland Cement Alliance (APCA), the Cement Kiln Recycling Coalition (CKRC), and the Portland Cement Association (PCA) appreciate the opportunity to present comments concerning the amendments to Performance Specification 11 (PS-11) and Procedure 2 as proposed in the December 12, 2001 Federal Register (66 FR 64176-64207).
APCA, CKRC, and PCA are non-profit trade associations representing virtually all (in excess of 35) domestic manufacturers and marketers of portland cement, including some cement manufacturers that use hazardous waste fuel as a substitute for conventional fuels.  Member companies of APCA, CKRC, and PCA have a strong interest in ensuring that (1) general PM CEMS requirements in PS-11 and Procedure 2 have a sound technical foundation, and (2) PM CEMS applied to cement industry sources are appropriate for their intended service and can provide accurate data on a reliable basis.  Accordingly, it is appropriate and necessary for APCA, CKRC, and PCA to provide constructive comments concerning PS-11 and Procedure 2.
These comments are organized in the same sequence as the descriptions of the proposed changes in PS-11 and Procedure 2 described in Section II “Summary of Changes” on pages 64177 through 64183 of the preamble to these proposed amendments.  Section II contains descriptions of eighteen (18) separate changes to PS-11 and seventeen (17) changes to Procedure 2.  Comments concerning most of these changes are provided in this submittal.  However, prior to proceeding with these detailed comments concerning these thirty-five (35) changes, APCA, CKRC, and PCA believe that it is appropriate to state several general issues that are appropriate due to the collective impact of these numerous changes.  These general issues include the following.
1. EPA has not demonstrated the technical adequacy of PM CEMS to meet the requirements of proposed Performance Specification 11 and Procedure 2.
2. Numerous important requirements in the proposed amended PS-11 and Procedure 2 requirements are vague.
3. Numerous important statements in the preamble to in the proposed amended PS-11 and Procedure 2 requirements are not adequately referenced.
4. The scope of the allowed comments to proposed PS-11 and Procedure 2 is too narrow.
5. EPA should continue to rely on continuous opacity monitors to evaluate compliance until PM CEMS have been technically demonstrated in general and with respect to their application to cement industry sources.
6. Use of PM CEMS to establish operating permit limits (OPLs) is inappropriate.
7. EPA has not demonstrated that there is a consistent and predictable relationship between PM emissions and metal HAP emissions to justify direct compliance using a PM CEMS.
8. The statistical analyses should be modified.
The presentation of these general comments eliminates the need for redundant discussions during the subsequent comments concerning the thirty five proposed changes to PS-11 and Procedure 2.  Following the general discussion, APCA, CKRC, and PCA provide detailed comments and recommendations concerning these newly proposed requirements.  Where appropriate, alternative requirements have been recommended for EPA’s consideration.
It is important to note that PS-11, Procedure 2, and the general issues concerning the implementation of PM CEMS requirements involve a number of complex issues.  APCA, CKRC, and PCA have previously submitted voluminous comments to EPA.  Those previously submitted comments that remain relevant to the December 12, 2001 amendments are included by reference in this submittal.  To assist EPA in identifying pertinent comments submitted previously by APCA and CKRC, excerpts from these prior submittals are included in addendums A (APCA comments from 1998) and B (CKRC comments from 1998).  These addendums include numerous references to specific portions of the 1996 comments submitted to EPA.  APCA, CKRC, and PCA believe that the inclusion of selected excerpts from these previous comments will help focus these comments concerning EPA’s proposed thirty five changes in PS-11 and Procedure 2.
The comments presented in this submittal do not necessarily include all of the issues and information of concern to APCA, CKRC, PCA and/or their member companies.  Additional information will be submitted by APCA, CKRC, and PCA as appropriate.  Furthermore, additional comments and information might be provided by member companies of APCA, CKRC, and PCA. 
I. GENERAL ISSUES RELEVANT TO THE PROPOSED CHANGES IN PS-11 AND PROCEDURE 2
ISSUE 1. EPA has not demonstrated the technical adequacy of PM CEMS to meet the requirements of proposed Performance Specification 11 and Procedure 2.
(A). Ability of PM CEMS to Meet Proposed PS-11 and Procedure 2 Requirements
The particulate matter conditions at the plants tested by EPA and described in EPA’s report titled “Current Knowledge of Particulate Matter (PM) Continuous Emission Monitoring” dated September 25, 2001 are not representative of the conditions present in various types of cement industry sources.  These EPA tested sources include (1) the Rollins hazardous waste incinerator, (2) the Lafarge Fredonia cement kiln, (3) the DuPont hazardous waste incinerator, (4) the Eli Lilly hazardous waste incinerator, and (5) the Congentrix coal-fired boiler.  There are significant differences between cement kilns and these hazardous waste incinerators and boilers with regard to (1) the particle size distributions and the temporal variability of these size distributions, (2) the temporal variability in mass and flow stratification at candidate monitoring locations, (3) the particulate mass loadings at the control device inlets, and (4) the partitioning of filterable and condensable particulate matter at Method 5 sampling and filtration temperatures.
While EPA has sponsored one PM CEMS evaluation program at a cement kiln, the Lafarge Fredonia plant, EPA has failed to provide a detailed report concerning the results of this study. The limited information that has been provided demonstrates that EPA experienced significant problems in the application of PM CEMS to this cement kiln.  This EPA study failed to support the technical adequacy of PM CEMS.
The significant problems that EPA has already experienced in their own PM CEMS evaluation studies are a prelude to more significant application problems in the cement industry. 
(B). On-site Analysis of Manual Test Method Samples Decreases Test Precision
The practical application of proposed PS-11 manual method testing will require on-site drying and weighing of filters and probe rinses as recognized by EPA in 66 FR 64181 (December 12, 2001).  While on-site drying and weighing of samples is occasionally performed for engineering-oriented diagnostic tests in some industries, it is well recognized that this emission testing practice yields less precise results than conventional laboratory sample processing.  The increased imprecision of manual method test results could be especially important for the cement industry due to the broad particle size distributions generated during perturbed control device operating conditions.  APCA, CKRC, and PCA are not aware of any EPA sponsored research studies that included on-site analyses of the samples from manual method testing.
(C). Variable Partitioning of Low-to-Moderate Concentrations Condensible Particulate Matter
Sources with low-to-moderate condensable particulate matter concentrations will experience considerable difficulty in achieving the amended PS-11 requirements.  In EPA’s previous studies, the levels of condensable particulate matter were probably low due to the prevailing gas stream temperatures summarized below in Table 1
	Table 1. Gas Stream Temperatures in EPA PM CEMS Oriented Studies


	EPA Test
	Type of Facility
	Type of Air Pollution Control Device
	Average Gas Temperature, (F

	Rollins
(Preliminary Study)
	Hazardous Waste Incinerator
	Wet ESP
	80 to 100

	Lafarge Fredonia
(Preliminary Study)
	Cement Kiln
	ESP
	340 to 370

	Dupont
	Hazardous Waste Incinerator
	Wet Scrubber and Spray Dryer
	240 to 320

	Eli Lilly
	Hazardous Waste Incinerator
	Wet Scrubber
	110 to 120

	Battleboro
	Coal-Fired Boiler
	Spray Dryer and Fabric Filter
	170 to 180


Most condensable materials nucleate homogeneously and heterogeneously to form particulate matter at temperatures in the range of 220 to 350(F.  With the exception of the very limited and unsuccessful test at Fredonia, all of these tests were conducted at sources for which all of the condensable material was converted to particulate form in a wet collector (wet ESP, wet scrubber, or spray tower absorber).  Furthermore, the exit gas temperatures for most of these sources remained quite low, well below the levels of variable partitioning of condensable particulate matter.  Conversely, all cement kiln sources use dry electrostatic precipitators or fabric filters.  The stack temperatures for these control devices are in the range of 250 to 700(F.  Correlation problems caused by variable partitioning of condensable particulate matter between the vapor phase and particulate matter phases are potentially important with respect to cement kilns.  Due to EPA’s selection of test sites, they have not had to face this issue.  
It is important to note that condensable particulate matter concentrations in the cement industry are almost entirely raw material dependent due to the volatilization of organic and ammonium compounds during the heating of raw materials moving in a counterflow manner with respect to the hot gas stream.  The concentrations of condensable particulate matter will be highly variable and will occur without any changes in kiln and air pollution control device operating parameters.  The operation of the kiln, precalciner, and alkali bypass systems have very little impact on condensable particulate matter levels.  Conversely, all of the sources tested to date by EPA have condensable particulate matter concentrations that are source operation (i.e. burner, boiler, incinerator) dependent.  Accordingly, the operators of these sources have the advantage of operational parameter shifts to indicate the possible change in condensable particulate matter levels.  
The use of EPA Reference Method 5 required due to PS-11 Section 3.18 and Section 8.6 is especially inappropriate for cement industry sources because, at the sampling and filtration temperature of 248(F ( 25(F, there is partial and highly variable partitioning of condensable species between the particulate matter and vapor forms.  Due to the unpredictable variability of the condensable particulate matter, it will be difficult to maintain stable correlation relationships between in-situ PM CEMS and reference method test data.  In-situ light scattering instruments, an important category of PM CEMs, detect only the particulate matter that exists at stack temperature and not the additional particulate matter than forms between stack temperature and Method 5 temperature.  The use of EPA Reference Method 17, as recommended previously by APCA, CKRC, and PCA, would be less prone to incomplete and variable partitioning of condensable material.  EPA has apparently recognized this fact considering that the recent EPA sponsored research program at the Battleboro, North Carolina power plant involved the use of Method 17.  Unfortunately, under PS-11 and Procedure 2, the cement industry would have to use Method 5 despite the increased imprecision introduced in the correlation relationship by this method.
(D) PM CEMS with Extractive Heated Lines
Section 4.0 and Section 6.1(1) of PS-11require the use of PM CEMs having heated extraction lines for sources with condensed water droplets.  However these monitors have not satisfied EPA requirements in previous EPA sponsored test programs.
This issue is of concern to cement industry sources because several facilities have recently been required to install wet scrubbers on the discharge side of the air pollution control systems.  These wet scrubbers will saturate the gas stream and introduce condensed and reentrained water droplets into the effluent gas stream.
(E) Appropriate PM CEMS
EPA has stated vague requirements that operators select appropriate monitors for their facility without demonstrating that there are, in fact, appropriate monitors for sources with routine variations in particle size distribution.  EPA’s vague statement forces industry sources to inappropriately conduct the instrument oriented research that EPA has failed to perform.  
(F) Daily Quality Assurance Requirements
EPA has added numerous routine quality assurance requirements to Procedure 2.  These include daily zero and span checks, daily sample volume checks for extractive instruments, and isokinetic sampling requirements for extractive instruments.  Previous EPA studies have not demonstrated that available PM CEMS can meet these requirements.
(G). PM CEMS Downstream of Wet Scrubbers
PS-11 Section 4.0 and Section 6.1(1) requires monitors using heated extraction lines for sources with condensed water droplets; however, these monitors have not satisfied EPA requirements in previous test programs.
(H). Performance Requirements for PM CEMS Used to Monitor Compliance Should at Least be as Stringent as ISO 10155
APCA, CKRC, and PCA oppose the change in the minimum correlation coefficient to 0.85 allowed by Section 13.2(1) of PS-11.  PM CEMS used for compliance determination in the U.S. should be required to meet the more stringent requirements 0.95 specified in Section 6.5.1 of  ISO 10155.  Previous comments concerning this issues have been provided by CKRC and are re-submitted in Addendum B, Section 1.
(I). Continued use of opacity monitors provides an effective means to evaluate compliance.
APCA, CKRC, and PCA believe that the continued use of well proven opacity monitors provides an effective means for source operators and regulatory agencies to confirm the compliance status of emission units.  There is no need to rush flawed PM CEMS requirements into place when the fundamental goal of maintaining compliance continues to be satisfied by opacity monitors.
ISSUE 2.  Some of the proposed amended PS-11 and Procedure 2 requirements are vague and superficial.
APCA, CKRC, and PCA believe that many of the proposed requirements in proposed PS-11 are vague and superficial.  These statements and requirements inherently mask the significant development problems concerning the technical adequacy of PM CEMS for compliance monitoring in all industrial applications, including cement kilns.  
As requested by an EPA representative during the February 22, 2002 Public Hearing, APCA, CKRC, and PCA have provided alternative, clear language for the requirements that we believe are vague.  However, it should not be presumed that the APCA, CKRC, or PCA have complete and appropriate answers at the present time for these very difficult and important issues.  As stated in previous cement industry submittals to EPA concerning PM CEMS, we believe that significant development effort continues to be needed prior to the implementation of these instrument systems for compliance monitoring.  The needed development work is similar to the considerable development work needed in the mid-1970s to mid-1980s for the development of gaseous CEM systems. 
(A) Flow Stratification
“If the PM stratification varies by more than 10 percent, you must either choose another installation location or eliminate the stratification condition.” PS-11, 2.4(2) 
Alternative Language Proposed by APCA, CKRC, and PCA
If particulate mass and/or gas flow stratification is equal to or greater than 10 percent at a monitoring location on a permanent or intermittent basis, the source operator must make a reasonable effort to identify an alternative monitoring location that meets the general requirements of Method 1.  If an appropriate monitoring location is not available, the source operator must provide appropriate Method 2, Method 5, and/or Method 17 data to demonstrate that mass or flow stratification cannot be reasonably avoided.  In such cases, the operator must then install a cross stack extinction type monitor sited in accordance with Method 1 and meeting the requirements of Performance Specification 1.  The requirements of PS-11 and Procedure 2 will not apply to this extinction type monitor.
(B) Interferences
“You must use a PM CEMS measurement technology that is free of interferences from any condensible constituent in the flue gas and in stack or duct flue gas conditions which normally or occasionally contain entrained water droplets or condensible salts.” PS-11, 4.3
Alternative Language Proposed by APCA, CKRC, and PCA
If condensible particulate matter creates an interference on a permanent or intermittent basis, you shall use Method 17 to measure particulate matter at temperatures similar to those existing at the PM CEMS monitoring location.  If condensed water droplets are entrained in the gas stream normally or occasionally, you must use a PM CEMS located upstream of the location of any wet scrubbers introducing water vapor and droplets into the gas stream.
(C) Isokinetic Sampling
“If your extractive type PM CEMS does not maintain an isokinetic sampling rate, you must use actual site-specific data to prove to the State and/or local enforcement agency that isokinetic sampling is not necessary.” PS-11, 6.1(3)
Alternative Language Proposed by APCA, CKRC, and PCA
If your extractive type PM CEMS does not maintain an isokinetic sampling rate equal to or less than 110% of the isokinetic rate normally or occasionally encountered, you must submit particle size data demonstrating that 90% of the particulate mass is less than 10 micrometers aerodynamic diameter.  If the particle sizing data indicates that more than 10% of the particle mass is greater than 10 micrometers aerodynamic diameter, then the PM CEMS extractive system must be modified to provide isokinetic sampling equal to or below 110%.
(D) Appropriate PM CEMS 
“Some PM CEMS are sensitive to particle size changes, water droplets in the gas stream, particle charge, and stack gas velocity changes, etc.  Therefore, you must select a PM CEMS appropriate for your source’s PM characteristics.” PS-11, 8.1(3)
Alternative Language Proposed by APCA, CKRC, and PCA
“Changes in the physical properties (i.e. size, shape, color, etc.) and chemical composition of the particulate matter may exist, to the extent that the integrity of the calibration cannot be maintained for the measurement system used.  In such instances, this technique ceases to be applicable.  Reported and suspected limitations of various measurement methods need to be evaluated on a site-by-site basis.”  [Note: This is an excerpt from ISO 10155, Section 1, Scope.]  Where site-specific limitations exist, you must use an extinction type monitor meeting the requirements of Performance Specification 1 and sited in accordance with Method 1.  This extinction type monitor shall be used strictly to monitor effluent gas stream opacity and PS-11 and Procedure 2 shall not be considered applicable.
(E) Measurement Location
“You must select a measurement location that minimizes problems due to flow disturbances, cyclonic flow, and varying PM stratification (refer to Method 1 for guidance)” PS-11, 8.2(3)
Alternative Language Proposed by APCA, CKRC, and PCA
You must select a measurement location that, to the maximum extent possible, minimizes problems due to flow disturbances, cyclonic flow, and varying PM stratification (refer to Method 1 for guidance).  If an appropriate monitoring location is not available, the source operator must provide appropriate Method 2, Method 5, and/or Method 17 data to demonstrate that mass or flow stratification cannot be reasonably avoided.  In such cases, the operator must then install a cross stack extinction type monitor sited in accordance with Method 1 and meeting the requirements of Performance Specification 1.  The requirements of PS-11 and Procedure 2 will not apply to this extinction type monitor.
(F) Zero Point Data
“To obtain zero point data, perform manual RM measurements when the flue gas is free of particulate emissions or contains very low PM concentration (e.g. when your process is not operating but the fans are operating or your source is combusting only natural gas).  PS-11, 8.6(5)(ii)
Alternative Language Proposed by APCA, CKRC, and PCA
Zero point data for in-situ instruments should be obtained, to the extent possible, by removing the instrument from the stack and monitoring ambient air on a test bench.  Zero point data for extractive instruments should be obtained by removing the extractive probe from the stack and drawing in clean ambient air.  
G. Exceedances of 125% of the Correlation Range
“If your source later generates three consecutive hourly averages greater than 125 percent of the highest PM CEMS response (e.g. mA readings) used for the correlation curve, you must collect additional correlation data at the higher PM CEMS response unless we, the State and or local enforcement agency determine that repeating the condition is not appropriate.” PS-11, 8.8(1)
Alternative Language Proposed by APCA, CKRC, and PCA
If your source later generates three consecutive hourly averages greater than 125% of the highest PM CEMS response (e.g. mA readings), you must collect additional correlation data at the higher PM CEMS response.  In cases where the three hourly averages exceeding 125% of the highest PM CEMS response occur only infrequently, the requirement for additional testing does not apply.
ISSUE 3. UNREFERENCED STATEMENTS
The preamble to the proposed amendments includes many general references to “EPA and industry studies.”  These unreferenced statements imply a level of instrumental development and capability that is clearly not supported by the PM CEMS performance data and results of the available “EPA and industry studies.”
Complete citations should be provided for each of the following statements in the preamble so that reviewers can independently confirm the need for the proposed requirement in PS-11 and Procedure 2.
(A) Instrument Diagnostics
“We learned during our field evaluations that recording diagnostic check failures provided valuable information.” 66 FR 64180, column 1, paragraph 3
(B) Stratification Tests
“Our and industry’s PM stratification test results showed that when the PM stratification varied by more than 10 percent, an accurate correlation could not be maintained.” 66 FR 64181, column 1, paragraph 1
(C). PM CEMS Capability with regard to ACA specifications
“Based on the results of our field evaluations, our PM CEMS were capable of meeting the 10 percent ACA criterion.” 66 FR 64182, column 1 7
(D). Stability of Correlation Relationships
“However, based our and industry’s field evaluations, we observed that the correlations may not be stable for periods of 3 to 5 years.” 66 FR 64182, column 1, 
(E). Manual Test Method Precision
“Experience shows that with good operating practices and strict quality control the RSDs can be met at concentrations as low as 1 mg/dscm.” 66 FR 64183, column 1, paragraph 3
ISSUE 4. THE SCOPE OF THE ALLOWED COMMENTS TO PROPOSED PS-11 AND PROCEDURE 2 IS TOO NARROW.
In the preamble to proposed PS-11 and Procedure 2, EPA states that “we are only accepting comments on the revisions discussed in this supplemental proposal, not the entire contents of PS-11 and Procedure 2….”  Considering that EPA has included 18 major changes to PS-11 and 17 major changes in Procedure 2, this limitation of public comments is inappropriate.  It is clear that 35 major changes to the PM CEMs requirements affects PS-11 and Procedure 2 in their entirety.
ISSUE 5. CONTINUED USE OF OPACITY MONITORS PROVIDES AN EFFECTIVE MEANS TO EVALUATE COMPLIANCE.
APCA, CKRC, and PCA believe that the continued use of well proven opacity monitors provides an effective means for source operators and regulatory agencies to confirm the compliance status of emission units.  There is no need to rush flawed PM CEMS requirements into place when the fundamental goal of maintaining compliance continues to be satisfied by opacity monitors.
ISSUE 6. THE USE OF PM CEMS TO ESTABLISH OPLS IS INAPPROPRIATE.
APCA and CKRC have previously submitted numerous significant comments, objections, and recommendations concerning the use of PM CEMS to establish OPLs.  We continue to be concerned about these issues.  Excerpts from previously submitted APCA and CKRC comments relating to OPLs are provided in Addendum A (Issue 6), and Addendum B (Issue 6).
ISSUE 7. EPA HAS NOT DEMONSTRATED THAT THERE IS A CONSISTENT AND PREDICTABLE RELATIONSHIP BETWEEN PM EMISSIONS AND METAL HAP EMISSIONS TO JUSTIFY DIRECT COMPLIANCE USING A PM CEMS.
APCA has previously submitted detailed comments concerning the lack of consistent and predictable relationships between PM emissions and metal HAP emissions.  We continue to be concerned about this significant issue.  Excerpts from previously submitted APCA comments are provided in Addendum A (Issue 7).
ISSUE 8. THE STATISTICAL ANALYSES SHOULD BE MODIFIED.
CKRC has previously submitted detailed comments concerning the statistical analyses included in draft versions of PS-11 and Procedure 2.  Many of these comments remain relevant to the proposed amended versions.  Excerpts from the previously submitted comments are provided in Addendum B (Issue 8).
SOME OF THE PROPOSED CHANGES TO PS-11 AND PROCEDURE 2 ARE REASONABLE AND APPROPRIATE.
While APCA, CKRC, and PCA do not agree entirely with many of the proposed amendments to PS-11 and Procedure 2, we do believe that some of the proposed changes are significant improvements over previous draft versions.  Specifically, (1) the inclusion of daily quality assurance checks, (2) the requirement for paired manual sampling trains, (3) the use of acceptance criteria for tests from paired sampling trains, and (4) the reduction in needed correlation relationship tests for light scattering PM CEMs are changes in the correct direction.
SECTION II. DETAILED COMMENTS CONCERNING SPECIFIC CHANGES
A. Changes to PS-11
1. Sampling Time for Batch CEMS
The changes to the sampling time for batch CEMs are acceptable.
2. Paired Trains for Reference Method (RM) Sampling 
(a). New PS-11 Section 8.6(1)(i) now requires paired trains.  Previously, the use of paired trains was only recommended.  As specified in Procedure 2, Section 10.1, these paired trains are required for correlation testing and RCA testing but are not required for the newly proposed RRA testing.  While, CKRC has previously recommended that paired trains be optional, not mandatory, this change is appropriate.  The use of paired trains provides some quality assurance benefits to source operators.  Experienced testing firms will be able to configure sampling trains to conduct the paired train’s tests without adding significant cost to the test program.  
(b). APCA, CKRC, and PCA agree with the new precision requirements for the paired measurements stated in PS-11 Section 8.6(1)(ii) and referenced to Amended Procedure 2, Section 10.1(3) and Equation 2-5.  It is important to note that some of the data used in previous EPA sponsored studies of PM CEMS (i.e. DuPont) did not meet the 10% requirement included in these new specifications.  This failing further demonstrates that PM CEMS are not technically demonstrated.  CKRC, APCA, and PCA have previously recommended the inclusion of precision requirements.
(c). The proposed amendments to PS-11 continue to remain silent regarding the use of paired manual sampling train data.  APCA, CKRC, and PCA have previously commented in detail concerning the proper use of paired train data.  We continue to recommend that data from paired runs that meet the acceptance criteria should be used as two discrete values rather than a pair-average value.
3. Reference Method for Particulate Sampling 
(a). Elimination of the requirement to use Method 5i is a positive change.  
(b).Sources subject to Subpart LLL and EEE should be allowed to use Method 17 for correlation relationship testing and RRA testing.  It is important to note that EPA has used Method 17 in the most recent PM CEMS test (Battleboro).  CKRC, APCA, and PCA continue to strongly recommended the use of Method 17.
(c) Use of Method 5 as implicitly required by PS-11, Section 8.6(1) creates a significant disincentive for the use of light scattering instruments due to the variable partitioning of condensable particulate matter between the vapor and particulate matter phases in the Method 5 sampling train.
(d) The use of test run durations of 20 to 30 minutes as stated in PS-11, Section 8.6(1)(Note) is contrary to the promulgated requirements for Methods 5 and 17.  The purpose of this statement appears to be an implicit inducement to use Method 5i despite the fact that this method will be inappropriate for both Subpart EEE and Subpart LLL sources.
(e). The flexibility to conduct more than 15 RM test runs and to reject any or all of the extra test runs as stated in PS-11, Section 8.6(3)(i) is generally acceptable.
4. Condensable Particulate 
Requirements in PS-11, Section 4 pertaining to condensable particulate are vague.  Both light scattering and beta gauge type PM CEMS are subject to accuracy problems relating to the partial condensation of vapor phase condensable material.  
5. Maximum PM Concentration During Initial Correlation Test
(a). The elimination of the requirement for a maximum particulate matter concentration at twice the emission limit is a prudent change.
(b). The inclusion of the requirement to generate particulate matter in three different ranges is ill-conceived.  CKRC, APCA, and PCA have previously commented on this requirement. 
(c). The Correlation Test Planning Period is reasonable; however, as presently structured in  the amended procedures enforcement vulnerability is created due to the yet unproven operating conditions of the PM CEMS.
(d). The zero point data specified in PS-11, Section 8.6(5)(ii) are not practical for light scattering instruments.  Furthermore, the zero point assumption in Section 8.6 (5)(iii) is not prudent.  The correlation should not be based, in part, on assumed data. 
(e). The PS-11 amended requirements create a significant enforcement liability for sources that operate well below the particulate matter emission limit.  Short term spikes at these sources could be incorrectly classified as exceedances due to the error in the correlation extrapolated to the emission limit.
6. Levels of PM Concentration for the Correlation Test (8.6(4)(i), 8.6(4)(iv), and 8.6(5)
(a). The increased flexibility in conducting reference method tests on three distinct emission ranges is an improvement over the previous PS-11.
(b). The requirement to increase particulate matter emissions and to test emissions in three ranges, to the extent possible, as specified in PS-11 Section 8.6 (4)(i) implies that there is much greater control over emissions during detuning of air pollution control equipment than, in fact, exists for cement plants.  There is substantial enforcement liability for operators detuning air pollution control systems or installing temporary bypass ducts around air pollution control equipment.  For example, cement industry sources would be vulnerable to enforcement actions for the numerous exceedances of the emission limitations during RCA#1 and RCA#2 reported in EPA’s recent study (EPA 445/R-00-040a, September 2000) in Battleboro, North Carolina.
(c). The 125% limitation stated in PS-11, Section 8.8(1) is too restrictive with regard to new correlation testing.  Additional flexibility should be allowed for source operators operating on a routine basis at emission rates well below the MACT emission limit. 
(d). The requirement in PS-11, Section 8.8(1) that additional RM testing be conducted at the higher emission levels “...unless we, the State and or local enforcement agency determine that repeating the condition is not appropriate.” creates severe uncertainty for the operator. When will the operator be notified if additional testing is required?  What will be the basis for agency decisions regarding the need for additional testing?  
(d). There are no provisions included for situations in which an operator has experienced an excursion above the 125% limit, but emissions return to their normal range by the time that an emission testing contractor arrives on site to perform the supplemental testing.  Is the operator in violation of PS-11, Section 8.8 because the emissions have decreased?
7. Extrapolation of the PM CEMS Correlation Relation
(a). The 125% limitation (3 consecutive readings > 125% of maximum reading) is too restrictive with regard to new correlation testing.
(b). The term “serious failure” is too vague and creates vulnerability for source operators.
8. Pretest Preparations - Shakedown Period and Correlation Test Planning Period
(a). The allowance for a shakedown period is generally acceptable; however, there is no clear need to permanently record the PM CEMS data during this period as stated in PS-11, Section 8.4(1).  This is contrary to the stated purpose of the Shakedown Period and it creates unnecessary enforcement liability. 
(b). There is no clear need for the Shakedown Period continuation requirement stated in PS-11, Section 8.4(1)(ii) considering that the stated purpose of this time period described in Section 8.4(1)(iii) is to familiarize operators with the operation of the instrument.
(c). The Correlation Test Planning Period as required in PS-11, Section 8.4(2) of the Proposed Amendments should include some explicit statements that the PM CEMS are being used explicitly to evaluate site-specific emission variability, and the PM CEMs are not yet providing emission data that can be used to determine compliance. 
(d). The requirement to increase emissions to the emission limit as specified in PS-11, Section 8.4(3) implies that there is much greater control over emissions during detuning of air pollution control systems than, in fact, exists.  There is substantial enforcement liability for operators created by the last sentence of the amended requirement. 
(e). PS-11, Section 8.4(5) of the Proposed Amendment requires a 7-day drift test.  The allowable drift is specified in PS-11, Section 13.1.  The PM CEMS tested in previous EPA sponsored test programs were not evaluated with respect to this capability.  
(f). The requirement that the drift for the PM CEMS and diluent monitors be evaluated separately as stated in PS-11, Section 13.1 is consistent with CKRC, APCA, and PCA recommendations previously submitted. 
(g). The response time specifications stated in PS-11, Section 13.3 is unnecessary.  Furthermore, inconsistencies between light scattering CEMS and extractive batch CEMS remain.
9. Verification of the Initial Correlation 
(a). Eliminating the need for multiple correlation tests for light scattering PM CEMS and other types of instruments sensitive to particle size is an improvement over the previous version of PS-11.
10. Correlation Coefficient
(a). The reduction in the correlation coefficient to 0.85 from 0.90 in PS-11, Section 13.2(1) is an admission that PM CEMS cannot operate with the degree of precision necessary to serve as compliance monitors.  This change should be opposed.
11. PM CEMS Equipment - Diagnostic Checks
(a). The addition of diagnostic checks is prudent.  These diagnostic checks were recommended in earlier comments submitted by CKRC, APCA, and PCA.
12. PM CEMS Equipment - Sample Volume Check
(a). The addition of a daily sample volume check procedure is prudent.  
(b). The beta gauge instruments used in previous EPA studies have not been subject to this requirement.  There are no data available to indicate that the instruments can achieve this requirement. 
(c). Is an operator required to conduct Method 4 (or equivalent) moisture content measurements as part of this daily sample volume check?  This should be clarified.
13. PM CEMS Equipment - Appropriate Measurement Range and Automatic Range Switching
(a) This is an acceptable change.
14. PM CEMS Equipment - Isokinetic Sampling
(a). The requirement to maintain isokinetic sampling conditions for extractive type PM CEMS is prudent.
(b). The provisions in Section 6.1(3) of the Proposed Amendments for site specific data demonstrating that isokinetic sampling is not necessary are vague.  EPA should provide some guidance concerning the types of data and information that are needed to demonstrate the lack of importance of isokinetic sampling for a specific facility. Alternatively, EPA could adapt the language provided by APCA, CKRC, and PCA (Section I of this submittal). 
15. PM CEMS Measurement Location in Relation to Air Pollution Control Bypass
(a). The use of a bypass as suggested by PS-11 Section 8.2(4) is prohibited in some jurisdictions. 
(b). Elimination of stratification on an intermittent or permanent basis in some plants as required in Section 4.0 of the Amended Requirements might not be technically feasible.
(c). The guidance provided in PS-11 Section 8.3 of the Proposed Amendments regarding the location of the PM CEMS is superficial.
16. Pretest Preparations - Preliminary RM Testing
(a). EPA’s recommendation to conduct preliminary RM testing during the Correlation Test Planning Period is prudent; however, the source will be vulnerable to credible evidence related enforcement actions if any perturbed air pollution control device exceeds emission limits.  The ability to accurately control emissions of perturbed systems is very limited.
17. Reference Method Data - Precision and Bias
(a). This procedure requires on-site analysis of the data.  This includes drying and weighing the filter and evaporating and weighing the probe/filter holder rinse.  On-site laboratory analyses of the Method 5 samples increases the imprecision of the data used in development of the correlation.  CKRC, APCA, and PCA are not aware of any EPA or industry sponsored tests that conducted on-site analyses of the RM data.  The use of Method 17 (as recommended by CKRC, APCA, and PCA) significantly reduces the QA problems associated with on-site laboratory analyses.
(b). The criteria for rejecting a set of RM data are provided in Section 10.1(3) of Procedure 2.  This new criteria is appropriate.
(c). The RM bias criteria specific in Procedure 2, Section 10.1(4)(i) are acceptable.
18. Calculation of Confidence Interval and Tolerance Interval as a Percent of the Emission Limit
(a) This revised approach increases the imprecision of the PM CEMS at the emission limit and increases the vulnerability to enforcement actions based on incorrect PM CEMS data. 
B. Changes to Procedure 2
1. Definition of Calibration vs. Correlation
(a) This is an acceptable change.
2. Response Correlation Audit (RCA) Data Points
(a). Increased flexibility is allowed with regard to the distribution of RM data during the RCA test.  This is prudent. 
(b). It is unnecessarily stringent to require all twelve data points fall within the range of the calibration test.  It is possible that one of the tests could be below the range.
(c). The RCA test frequency statement included in Procedure 2, Section 10.3(5) should be amended to state that an RCA is required no more than once every five years unless there are failures of the RRA test. 
3. Absolute Calibration Audit (ACA) Audit Point Ranges
(a). There is increased flexibility allowed in the audit point ranges.  This is acceptable.
4. ACA Performance Requirement
(a) The ACA requirement has been tightened from 15% to 10% based on EPA test data.  No citing is provided identifying any EPA test program where PM CEMS all met this requirement.
(b). It is not clear that audit samples are available for all types of light scattering instruments.  Accordingly, compliance with Procedure 2, Section 10.3 might be difficult for some types of these instrument systems.
(c). There is no clear reason for requiring that PM CEMS manufacturers be the source of the audit standards as specified in Procedure 2, Section 10.3(2)(iii). 
5. Relative Response Audit (RRA)
(a).  There is insufficient PM CEMS performance information available to determine the necessary frequency of RRA tests.  
6. Sample Volume Audit (SVA)
(a). As recommended by the cement industry, an annual sample volume audit procedure is now specified.  This is an acceptable change.
(b). The 5% limitation specified in Procedure 2, Section 10.4(4) is relatively stringent.  The combined accuracy of Methods 2, 3, and 4 are not within this limit.  This should be revised.
(c). An instrument should not be declared out-of-control because of a reduction to higher than normal sample flow rates.  This type of shift biases the results to higher than true particulate matter emissions.
7. Routine System Checks
(a) There is now a requirement in PS-11, Section 6.2(2) and Procedure 2, Section 10.2 for daily drift tests as recommended in previously submitted CKRC, APCA, and PCA comments.  This is an acceptable change.
(b). Section 4.2 (1) and (2) of the Proposed Amendments imply that there should be routine checks for particle formation in extractive duct systems and for material accumulation in extractive duct systems.  The ability to make these determinations was not included explicitly in previous studies.  The procedures for conducting these inspections without adversely affecting PM CEMS availability are not clear.
(c). The daily sample volume audit requirement specified in Procedure 2, Section 10.2(5) and Section 10.4(2) of (10% is relatively stringent.  It is not clear that extractive instruments tested in previous EPA test programs satisfied this requirement on a long term basis.  
(d). Is the operator required to conduct Method 4 (or equivalent) moisture content measurements as part of the daily sample volume check?
8. Treatment of Flagged Data
(a). Flagged data are no longer automatically classified as invalid.  This is an acceptable change.  
9. Alternative Calibration Relation Approaches
No comments are provided concerning the elimination of the alternative calibration relation approaches.
10. Arrangement of Paired Trains
(a). The requirements for the arrangement of paired trains are acceptable. 
11. Precision of RM Data
(a). Precision requirements have now been stipulated.  Experienced emission testing companies will not have difficulty achieving these requirements.
12. Bias of RM data
(a). There is now a bias check requirement.  The bias criteria are acceptable.
13. Sample Volume Check
(a). A daily sample volume check is now required.  EPA has not established that extractive type light scattering and beta gauge PM CEMS can meet this requirement.
14. Sample Volume Check Performance Criteria
(a). Out-of-control conditions exist if the instrument exceeds 10% error over five consecutive days or 20% in one day.  The instrument should be classified as out-of-control only if the actual flow is lower than the indicated value.  This type of shift creates a bias toward lower-than-actual emission levels.  
15. Relative Response Audit Performance Criteria
(a). The requirement that two of the three data points must fall within the tolerance interval is acceptable.
16. What to Do in the Event of a Failed RRA
(a). There is no specific information regarding the allowable time for completing the RRA.
17. What to Do in the Event of a Failed RCA
(a). A new correlation relationship must be established.  Some additional comments concerning this section are appropriate.
III. CONCLUSIONS
APCA, CKRC, and PCA do not believe that PM CEMS are presently suitable for determining compliance with particulate matter emission limitations.  As in the case with European applications, the use of these monitoring instruments is limited to the general indication of performance.  As clearly indicated by numerous problems during EPA research studies, significant advances are needed to upgrade these instrument systems and the associated performance specifications to allow for accurate and fair monitoring of compliance.  PM CEMS have yet to successfully make the leap to the same performance levels now available for gaseous CEMs.
ADDENDUM A
American Portland Cement Alliance,
 Previously Submitted Comments
General Comments
APCA recommends that EPA continue to rely on COMS as indicators of APCD operational effectiveness and periodic stack tests to assure HAP compliance; at least for the cement kiln HWC subcategory.  PM CEMS are little more than COMS from which data are correlated to PM manual stack test results. The difference between COMS and PM CEMS is merely a question of how the data are manipulated, not whether either device provides a better indication of APCD performance and compliance with HAP emission limits. Nonetheless, if EPA insists on promoting PM CEMS, then the PM CEMS should be used only as an indicator of APCD operational effectiveness, not as an independent basis for enforcement.
The PM CEMS are not demonstrated effective at hazardous waste burning cement kilns where the combustion dynamic and the relative contributions to PM emissions are very different than at a hazardous waste incinerator. EPA certainly has not demonstrated that there is a consistent and predictable correlation between PM emissions and metals HAP emissions at such facilities and it is inappropriate for EPA to shift the burden to the sources to prove such a hypothesis.
SECTION I, ISSUE 5. 
The continued use of opacity monitors provides an effective means to evaluate compliance.
APCA 1998 Comments, Section C. 
EPA should continue to require the use of continuous
opacity monitoring systems at cement kilns for compliance
purposes.
EPA recognizes that, for cement kilns, in-situ light scattering technology is essentially the same as a continuous opacity monitoring system ("COMS"). According to the Agency, a light-scattering PM CEMS differs from a COMS only in the manner in which the light-scattering PM CEMS obtains and interprets the light from the source.  62 Fed. Reg. at 67793. Given this recognition, APCA recommends that EPA simply continue to rely on COMS for compliance and as an effective indicator of whether the air pollution control device ("APCD") is working properly to achieve the PM standard. If PM CEMS are to be used, however, they also should be used only as an indicator of APCD operating efficiency, not as an independent basis for enforcement.
The precedent for this approach was established in the recently promulgated compliance assurance monitoring ("CAM") rule. 62 Fed. Reg. 54900 (October 22, 1997). In the CAM rule, the Agency recognized that, in most cases, if an emissions unit is operated under the conditions anticipated and the APCD is operated and maintained properly, then compliance can be reasonably assured through periodic performance testing "without additional site‑specific correlation of operational indicators with actual emission values." 62 Fed. Reg. 54900, 54918. If EPA requires cement kilns to use a COMS or even the PM CEMS as an indicator of the APCD operating efficiency, then it would be unnecessary to require cement kilns to establish site-specific PM CEMS operating parameter limits.
Moreover, use of a COMS (or a PM CEMS) as an indicator of the APCD operating efficiency would provide an adequate demonstration of compliance at cement kilns. In the CAM rule, EPA exempted MACT standards promulgated after November 15, 1990, because the Agency intends to include monitoring requirements in these MACT standards that will meet or exceed the requirements of the CAM rule. As discussed above, PM CEMS have not been demonstrated at cement kilns in the U.S. and APCA believes that the PM CEMS is a poor indicator of compliance. Therefore, APCA questions whether the PM CEMS can even be considered to provide "a reasonable assurance of compliance"; the standard that EPA established in the 
CAM rule. COMS data used as a means of assessing APCD performance would meet the requirements of the CAM rule.

SECTION 1, ISSUE 6. 
The development of site specific OPLs is inappropriate.
APCA 1998 Comments, Section A. 
EPA does not have the legal authority to establish MACT limits for individual sources
Hazardous waste burning cement kilns would be subject to site-specific PM CEMS operating parameter limits.  The site-specific monitoring and establishment of site-specific operational parameter limits on the basis of PM CEMS data effectively establishes source-specific MACT limits.  The CAA does not provide EPA the legal authority to establish MACT standards for individual sources.  Indeed, the Agency appears to endorse this perspective in a footnote in the NODA, as follows:
“The reader should note that HWCs are currently regulated under RCRA. Sources with a different regulatory history are likely to have a different compliance regime than the one described here. One should not assume that the compliance and implementation scheme described here will necessarily be applied to sources with a different regulatory history.” 62 Fed. Reg. 67794. 
The footnote implies that the Agency would need to exercise statutory authorities beyond those in the CAA to impose site-specific operating parameter limits. Section 11 2(d)(1 ) of the CAA requires the Administrator to set MACT standards "for each category or subcategory" of sources. Under §112(d)(3)(A), EPA must set MACT standards for existing sources that are at least as stringent as "the average emission limitation achieved by the best performing 12 percent of the existing sources" in the category or subcategory at issue or, where there are less than 30 sources in a category or subcategory, the average emission limitation achieved by the best performing five sources. These subsections make it clear that EPA must set MACT standards for an entire category or subcategory and that Congress contemplated that such categories or subcategories generally would consist of 30 or more sources. Nowhere does §112 grant EPA the authority to set separate MACT standards for individual sources (unless EPA were to conclude that each source was a separate subcategory). Had Congress intended to authorize EPA to establish site-specific MACT standards, Congress clearly would have stated so in §112. Instead, the statute limits EPA to setting a single MACT standard for each category or subcategory of sources.
The legislative history of the 1990 amendments to the CAA reinforces the plain reading of the statute, which clearly stipulates that EPA's authority under §112 is limited to establishing MACT standards for each category or subcategory of sources.
According to the Senate Report on the CAA legislation: "[f]or each category of sources, EPA will promulgate an emission limitation based on installation of the maximum achievable control technology (MACT) for sources in the category." S. Rep. v, No. 101-228, at 148 (emphasis added). A subsequent discussion in the Senate Report of the process for setting MACT standards also demonstrates that Congress intended for EPA to set a single MACT standard for each category or subcategory of sources. See S. Rep. No. 1 01-228, at 1 67-1 72.
Although EPA may have the authority to require sources to set site-specific parameter limits as indicators of compliance, EPA has not done so here. Instead, EPA has attempted to set site-specific PM CEMS limits that are directly enforceable. This elevates such limits to the level of a MACT standard itself and, by doing so, EPA has overreached its authority under § 112 of the CAA.
SECTION 1, ISSUE 7
EPA has not demonstrated that there is a consistent and predictable relationship between PM emissions and metal HAP emissions to justify direct compliance using a PM CEMS.
APCA 1998 Comments, Section B
According to the NODA, EPA assumes that there is a consistent and predictable relationship between PM and metal HAP emissions across the diversity of U.S. cement manufacturing facilities. As APCA discussed in its comments on the proposed HWC MACT rule, EPA has not demonstrated such a correlation for the HWC source category and certainly not for the cement industry at large. Comments of the American Portland Cement Alliance on the Hazardous Waste Combustor MACT Proposed Rule, at 32 (RCRA Docket No. F-96-RCSP-FFFFF) (August 19, 1996).
One may expect such a correlation for an industry that processes materials or fuels containing known, relatively non-variable quantities of metals, and where resulting PM emissions are primarily metals or metal compounds. Such a correlation could perhaps be identified for an individual cement plant - were the plant to process raw materials with a predictable and measurable quantity of metals or metal compounds. However, raw materials processed in cement manufacturing can be variable, both across the industry and at individual cement plants - preventing the establishment of a consistent metal/PM emissions relationship. The Agency recognized this in a preamble discussion addressing variances. EPA explains in the preamble, that variances from site-specific operating parameter limits would be allowed for facilities to establish a higher PM CEMS operating parameter limit than that indicated pursuant to CEMS data obtained during compliance testing. According to EPA, "[t]he variance would be based on the principle that, as PM emissions increase, the ratio of emissions of each HAP for which PM is an operating parameter limit . . . to PM emissions either is constant or decreases." 62 Fed. Reg. at 67799. Therefore, EPA recognizes that PM emissions are not always a predictable indicator of metal HAP emissions.
This does not mean, however, that PM should not be used as a rough approximation of metal HAP emissions or as a surrogate for metals for the purpose of establishing a portland cement MACT standard. What APCA finds objectionable, however, is the prospect that EPA will require that PM CEMS be used as a direct compliance tool. APCA's concerns may be explained using an example. A hypothetical cement plant could be cited for non‑compliance with a PM MACT standard premised upon an excursion indicated on PM CEMS data. It would be presumed under this circumstance that at the instant of the PM exceedance there was also an exceedance of a metal HAP MACT standard. Without a definitive PM/metal HAP emission relationship it would be virtually impossible to determine whether the cement plant was, in fact, in violation of a metal HAP MACT standard. This situation could be avoided by using data collected using a continuous monitoring device (regardless of whether it is a COMS or a PM CEMS) as an indicator of APCD operating performance.
ADDENDUM B
Cement Kiln Recycling Coalition, 
Previously Submitted Comments
SECTION I. ISSUE 1
EPA has not demonstrated the technical adequacy of PM CEMS to meet the requirements of proposed Performance Specification 11 and Procedure 2.
CKRC 1998 Comments, Page 4
EPA has not demonstrated that PM CEMS are suitable for monitoring compliance at cement kilns and has not collected the data needed to set a national PM CEMS-based standard.
To properly determine that PM CEMS are suitable for measuring compliance with PM, SVM, and/or LVM standards, EPA must provide adequate justification and technical support, and also allow an opportunity for meaningful comment. The Agency must conduct adequate tests of PM CEMS at waste-burning cement kilns, not just at a single hazardous waste incinerator. These tests would need to show that PM CEMS are reliable and accurate in measuring PM emissions from cement kilns. Otherwise, because an emission standard and the corresponding monitoring method are inextricably linked, EPA would have failed to demonstrate that the standards are "achievable," a general requirement for technology-based standards and a specific mandate under CAA §112(d)(2). See section IV.13. below. 
As CKRC pointed out in its April 21, 1997 comments on EPA's March 21, 1997 CEMS NODA (62 FR 13776), there are significant differences between cement kilns and incinerators that undercut both EPA's assumption that incinerators represent a "worst case" scenario for testing PM CEMS and the Agency's belief that incinerator test results can be transferred to cement kilns. CKRC refers EPA to those comments and incorporates them herein by reference.
CKRC 1998 Comments- 1998, Section I.A., Pages 4 to 5. 
EPA has not gathered representative data from waste-burning cement kilns.
Any PM CEMS requirements and CEMS-based PM limits must be based upon "representative data" gathered at cement kilns that burn hazardous waste. As the D.C. Circuit held in finding that EPA had not shown a new source performance standard (NSPS) under CAA section 111 to be "achievable," EPA must engage in
“... identifying and verifying as relevant or irrelevant specific variable conditions that may contribute substantially to the amount of emissions, or otherwise affect the efficiency of the emissions control systems considered. And second, where test results are relied upon, it should involve the selection or use of test results in a manner which provides some assurance of the achievability of the standard for the industry as a whole, given the range of variable factors found relevant to the standard's achievability.”
National Lime Ass'n v. EPA 627 F.2d 416, 433 (D.C. Cir. 1980) (emphasis added). See also Sierra Club v. Costle, 657 F.2d 298, 377 (D.C. Cir. 1981) (EPA must "establish that the test data relied on by the agency are representative of potential industry-wide performance").
EPA has failed to demonstrate that the PM CEMS data are representative of potential industry-wide performance, and it also has not conducted adequate tests at a single facility in the cement industry. EPA is required to select an adequate number of cement plants with representative operational variability, and then gather PM CEMS test data from those plants. Ultimately, any PM CEMS-based standards that EPA develops must reflect the variability found in those data. Only then can EPA correctly assert that PM CEMS-based HWC particulate limits are "achievable" for cement kilns.
CKRC 1998 Comments, Section I.B., Pages 5 to 6 
EPA should conduct additional testing to determine achievable PM CEMS-based standards.
EPA's proposed CEMS implementation plan amounts to a skirting of the legally required technical support work that must be completed before requiring the use of CEMS for compliance purposes. Moreover, it is apparent that EPA is bypassing this critical step only because it wishes to require CEMS as soon as possible despite the absence of any statutory or regulatory requirement to install CEMS. This inappropriate motive is apparent from the document (Attachment 1) that EPA distributed at its-October 24, 1997 "PM CEMS Meeting with Stakeholders." That document notes that the EPA staff "Preferred Option" was "Additional Testing to Determine an Achievable, CEMS-Based Standard." (Attachment 1, p. 2.) It also points out that this option "is the standard approach used for establishing CEMS-based standards" but that "the data to establish a CEMS-based PM standard are likely to fall behind the rule" Id. Thus, staff suggested that EPA simply could delay the HWC MACT rule, include a CEMS-based standard in a later rule, or abandon the idea of CEMS-based standards altogether. Id.
This Preferred Option was rejected in the NODA, however, because EPA has short-cut the "standard approach for establishing CEMS-based standards" in its haste to require CEMS for compliance monitoring purposes. As Acting Deputy Administrator Michael Shapiro wrote in a November 21, 1997 letter, "[i]t would be ideal to test several MACT-controlled sources to identify an achievable [CEMS-based national] standard." The letter claims that resource and time constraints preclude that approach. It states that EPA is working with industry to identify PM CEMS testing opportunities, but that, "[g]iven the need to promulgate the rule by December 1998, however, the results of these tests will not be available for use as regulatory support." The letter also indicates that the HWC MACT rule will not be delayed to include a CEMS-based MACT national PM standard. (See November 21, 1997 letter from Michael Shapiro to David Case, director of the Environmental Technology Council) (Attachment 2).
CKRC submits that, as EPA staff noted in describing their preferred option, there is a simple way to avoid both (1) an illegal skirting of testing requirements and (2) further delays in issuing the final HWC MACT rule. EPA can issue the manual method-based PM MACT standards in December 1998. During 1998 it can also conduct PM CEMS testing at a sufficient number of facilities within each source category and appropriate subcategories. If those tests show that PM CEMS are reliable and accurate for the different types of sources, the Agency can propose and then promulgate CEMS-based PM limits at a later date in a separate rulemaking. Those limits, based on results from adequate testing, could replace the manual method-based limits established in the December 1998 final MACT rule. But if tests indicate that PM CEMS are not yet 
sufficiently reliable or accurate for cement kilns (or any other source type), EPA cannot then require their use for compliance purposes. 5
CKRC 1998 Comments, Section I.C., Page 6
The lack of testing raises serious "Credible Evidence" concerns.
Finally, the impact of the "credible evidence" rule is another reason why cement companies would be harmed if EPA goes ahead with its plans to require the installation of PM CEMS before those PM CEMS are adequately tested and evaluated at cement kilns. EPA's recently-issued "credible evidence" rule would allow the PM CEMS data to be used to prove violations of other CAA PM permit limits and standards, regardless of their relation to the HWC MACT standards. See revisions to 40 CFR parts 51, 52, 60 and 61, found at 62 FR 8314, 8328 (Feb. 24, 1997). Thus, data from inadequately tested PM CEMS could be used to supplant compliance information generated by widely accepted manual test methods in order to allege noncompliance with PM State Implementation Plan (SIP) rules and the portland cement NSPS (40 CFR Part 60 subpart F). Even if EPA and the state agency recognized flaws and limitations of the PM CEMS data, nothing would prevent the initiation of a citizens' suit under CAA section 304. Cement companies would be forced to litigate, at great expense, the issue of the regulatory reliability of PM CEMS data.
CKRC 1998 Comments, Section III. A., Pages 12 to 13
CKRC does not agree that the Dupont test represented "reasonable worst-case conditions" for HWC's. For most parameters, cement kilns have stack and process conditions that are far different than the Dupont test conditions. The Dupont results simply are not transferable to cement kilns.
The numerous and extensive physical and operational differences between incinerators and cement kilns negates the transferability of any HWI test results to cement kilns.
The Agency inappropriately states that the PM CEMS tested are technologically viable for all HWCs because they have been tested under "reasonable worst-case conditions" (62 FR 67790). In its earlier PM CEMS NODA, the Agency stated that it "chose to perform the PM CEMS tests at an incinerator because, under a normal range of operating conditions, incinerators present a worst case exhaust stream...consist[ing] of high moisture (i.e., 20%), average PM levels below the proposed emission limit, and PM with a wide variation in physical properties (such as composition, particle size distribution, shape, color)" (62 FR 13778). 10
Throughout this rulemaking, CKRC has tirelessly informed the Agency about the vast technological differences between cement kilns and incinerators as we have implored EPA to respect these differences in its development of MACT standards for HWCs. Again in this case, the particulate matter emissions from cement kilns and incinerators are different with respect to each of the criteria identified in the PM CEMS NODAs. A comparison of those criteria clearly shows that the Dupont PM CEMS testing was decidedly not conducted under "reasonable worst‑case conditions" for all HWCs. (See Table 2, 1998 CKRC Comments.) For example, wet process cement kilns' exhaust gas stream averages 34% moisture vs. 20% for the Dupont incinerator. Cement kilns' stack gas flowrates are several times greater than the typical hazardous waste incinerator (HWI) and those gases are more heavily laden with particulate matter at the APCD inlet due to the inherent nature of the cement manufacturing process. The particle size distribution (See Figure 1.) and the basic chemistry and physical properties of the particulate matter itself are very different in cement kilns vs. HWIs.
EPA states that, "in-situ light-scattering PM CEMS will pass performance specifications at cement kilns if an informed decision is made..." (62 FR 67793, emphasis added). CKRC points out that its members' ability to make "informed" decisions must rest upon a body of as yet non-existent data from testing of PM CEMS on a representative range of cement kilns. EPA is correct in recognizing that site-specific decisions about PM CEMS must be supported by facts. However, because the Agency has failed to conduct proper demonstration testing on cement kilns, no such informed decision can be made by cement kiln operators. EPA's limited and purportedly "worst-case" testing on an incinerator is, as described above, both flawed in its own right and wholly without utility for HWC cement kilns.
Thus, even if EPA concludes that the Dupont tests show PM CEMS can be reliably used on incinerators, the Agency cannot automatically deduce that CEMS are currently transferable to cement kilns. As discussed above, cement kilns differ significantly from incinerators. EPA itself recognized in its April 19, 1996 proposal that hazardous waste incinerators and waste-burning cement kilns are very different types of sources, and thus belongs in separate MACT source categories under section 112(c). Unless proper PM CEMS tests are conducted at cement kilns, it would be arbitrary and capricious to conclude that the distinct operating conditions at cement plants will allow for the dependable operation of PM CEMS. As the legislative history of CAA section 112 provides, MACT standards "should be defined predominantly by the technology used in each source category and should not broadly specify for technology transfer between source categories." A Legislative History of the Clean Air Act Amendments of 1990, S. Part. No. 38, 103d Cong., 1st Sess., vol. IV, p. 4866, Congressional Research Service (1993) (statement of Senator Chafee).
CKRC 1998 Comments, Section III. B., Pages 17 to 18
EPA cannot support its conclusion that the historical use of continuous opacity monitors (COMS) at cement kilns is sufficient to enable transfer of the Dupont results for light-scattering PM CEMS to cement kilns.
EPA further attempts to justify the transferability of the Dupont test results to cement kilns by noting that PM CEMS are "operationally very similar to continuous opacity monitors, a technology employed at [cement kilns] for many years" (62 FR 67793). While continuous opacity monitors (COMS) may use similar operational principles to light-scattering PM CEMS, the Agency makes an inappropriate assumption that this fact is sufficient to support PM CEMS transferability to cement kilns. While certain PM CEMS may be able to function in some manner and produce output signals at a cement kiln, mere operation of a PM CEMS is a far cry from performing in accordance with the QA/QC criteria required in a compliance context.
CKRC agrees that COMS have been proven effective at many cement kilns and available data indicates that properly-equipped COMS may be able to satisfy EPA's stated objectives for PM CEMS (i.e., monitoring mass emissions of PM and indication of APCD efficiency). In light of this, EPA should consider abandoning its unsupported attempt to transfer HWI PM CEMS test results to cement kilns and, alternatively, allow cement kilns the option of installing COMS with sensitive optical systems11 and data management systems which accommodate the full signal range. This would be a less expensive and more effective approach to ensure continuous monitoring of PM emissions and APCD efficiency in HWC cement kilns.12 
As part of its rationale for requiring PM CEMS rather than COMS, the Agency explains that the detection level of COMS is typically only about 45 mg/dscm @ 7% O2 (See Dupont Report, page 1-2, item 2). CKRC believes this rationale is flawed. Cement industry experience indicates that opacity monitors can detect changes in PM emissions well below 45 mg/dscm. However, even if the Agency's assertion were true, the fact that opacity monitors can distinguish particle concentrations above 45 mg/dscm (61 FR 17436) would enable a HWC cement kiln adequate opportunity to identify a potential compliance "problem" and take appropriate corrective action prior to reaching or exceeding the proposed 69 mg/dscm HWC MACT PM standard.
In the HWC MACT proposed rule, EPA stated that "[o]pacity CEMS...have been a valid tool to indicate PM APCD failures and the necessity for corrective action as a result" (61 FR 17435) - indicating the potential usefulness of a PM CEMS as a diagnostic tool to indicate failures of PM APCD. CKRC agrees that COMS have already been proven capable of this function on cement kilns. EPA has further supported this fact by its statement that "...opacity CEMS as they are currently used can be used to ensure PM APCD efficiency..." (61 FR 17436). This is a same use that the Agency is now proposing for PM CEMS under the guise of site-specific Operating Parameter Limits (OPLs) (62 FR 67796). Thus, CKRC sees no reason to use unproven PM CEMS technology when a widely used, well understood, and effective tool for determining APCD performance on cement kilns already exists.
CKRC 1998 Comments, Section III. C. Page 18
The results of EPA's testing of PM CEMS at Lafarge do not support transferability of the Dupont results to cement kilns.
As another part of its justification for the transferability of the Dupont results, EPA cites a brief test conducted at Lafarge Corp.'s cement plant in Fredonia, KS. Referring to cement kilns, the Agency states that this "test" showed that "an informed decision is required to determine what type of in-situ light-scattering PM CEMS is best suited to these sources" (62 FR 67793). On the contrary, CKRC believes that the experiments at Lafarge raised serious questions about the ability of PM CEMS to provide sustained compliance monitoring at cement kilns. Several of these questions and problems were discussed in CKRC's April 21, 1997 comments on the Agency's March 21, 1997 PM CEMS NODA.
In the past, EPA stated that the purpose of the Lafarge testing (conducted in May, 1995) was to perform a full calibration of PM CEMS instruments. EPA further stated that the PM CEMS successfully passed calibration. (61 FR 1377r/). It must be noted, however, that neither of the PM CEMS tested at Lafarge were calibrated according to PS-11. In addition, the efficacy of the entire experiment is questionable as there was no test plan against which to measure the real success of the exercise. This is probably due to the fact that the PM CEMS calibration experiment was more of an "afterthought" conducted for a much too short period of time. Furthermore, we note that EPA never produced a final report on the Lafarge test. These inadequacies render baseless the Agency's claims that the Lafarge experiment demonstrates the viability for these instruments on cement kilns.
In fact, this most recent NODA actually concedes that the Lafarge tests were problematic. The Agency observes that the performance of "one PM CEM" tested at Lafarge "could have improved" if certain "improvements" had been made to the Method 5 measurements and the optics. (62 PR 67793). Obviously, those improvements were not made during the testing and, therefore, it is pure conjecture for EPA to now assume that the instrument in question would have performed in accordance with even the relaxed PS-11 requirements if the improvements had been made.
CKRC 1998 Comments, Section II.A., Page 7
EPA uniformly downgraded the PS-11 criteria to assess PM CEMS performance in the DuPont test to levels below the comparable International Standards Organization (ISO) 10155 standard. 
Instead of demonstrating that the PM CEMS meet the internationally established criteria used to assess their performance capabilities, EPA altered the PS-11 criteria to match "what was achievable by monitors during the [one-facility] demonstration test." (62 FR 67790). As a result of these changes, EPA's current PS-11 criteria are less stringent than the comparable ISO 10155 standards that PM CEMS are required to meet in Germany. For example, in Germany, PM CEMS must meet a calibration curve correlation coefficient standard of 95 percent (ISO 10155, 6.5.1). Although PS-11's original 80 percent criterion has been tightened to 90 percent in this NODA, it is still a less stringent standard than the specifications to which devices in Germany are held. Further, the ISO requirements for confidence and tolerance intervals performance were not adjusted when the Agency increased the number of calibration tests from 9 to 15. The result is that these PS-11 standards are 16 to 28 percent looser than the equivalent ISO requirements.
These differences are particularly relevant when comparing the purposes for which the PM CEMS are employed in Germany6 against those being contemplated in this NODA. In Germany, PM CEMS data are used merely as indicators of compliance. Regulators there use recorded deviations from regulatory standards as a means to encourage sources to improve their performance. (See seventeenth Ordinance on the Implementation of the Federal Imission Control Act (Ordinance on Incinerators for Waste and Similar Combustible Material) of 23 November 1990, Article 16, Disturbance of Normal Operation; Chief Inspector's Guide to Inspectors, Environmental Protection Act 1990, Process Guidance Note IPR 3/1, Cement Manufacture and Associated Processes, London: HMSO; and, Council Directive 94/67/EC of 16 December 1994, Article 12). In contrast, although the NODA states that the PM CEMS is really a "parameter" monitor, it is clear that an exceedance of the PM CEMS operating parameter limit (OPL) would result in a permit violation, with corresponding penalties.
CKRC believes it is wholly inappropriate for EPA to require the use of PM CEMS, meeting inferior performance specifications for compliance purposes when countries using the more stringent ISO standards use PM CEMS monitors as mere performance indicators. CKRC insists that instruments used in the US must be held to at least the same, if not a higher, performance standard than is found in ISO 10155. EPA's relaxation of PM CEMS performance specifications is inappropriate and unacceptable.
CKRC 1998 Comments, Section II.D., Pages 9 to 12
Contrary to EPA's assertion, the PM CEMS tested at Dupont failed to meet EPA's relaxed PS-11 criteria.
Table 1 (see 1998 comments, page 11) compares the summary statistics for linear, logarithmic, and quadratic calibrations (using the Dupont test's individual data rather than the pair averages) to PS-11 and equivalent ISO 10155 criteria. (These data were extracted from Dupont Report Tables 2-3 and 2-4)
While the calibration curve coefficients are not affected, compliance with acceptance criteria is profoundly altered.  The gray shading in Table 1. indicates summary statistics that do not meet the proposed PS-11 criteria.  Underlined values meet PS-11 criteria, but do not meet the more stringent equivalent ISO 10155 criteria for the correlation coefficient.  
When the statistical significance of the incremental correlation coefficient or reduction in standard error of the regression (SL) is determined, the quadratic and linear calibration equations are the same. In all cases, however, the logarithmic curve fit is significantly poorer and would not be acceptable using PS-11 (equation 31). Consequently, the basis for many of EPA's assertions concerning the need for recalibrations and the shape of the calibration curve seems to be erroneous.
CKRC's review of the summary statistics and comparison to the mg/am3 concentrations equivalent to the proposed regulatory values indicates that only two of the three optical PM CEMS meet the acceptance criteria for the First Calibration. But the two PM CEMS found to be acceptable in the First Calibration met neither the ISO 10155 nor the PS-11 criteria in the Second Calibration. Neither of the beta-gages met PS-11 criteria.
CKRC therefore is not convinced, based on EPA's test results, that the tested PM CEMS units are reliable or able to meet PS-11. Consequently, CKRC is of the opinion that further demonstration testing and methods improvement is required before the EPA can conclude that PM CEMS meeting PS-11 criteria are sufficiently reliable and commercially available for cement kilns or other types of HWCs.
CKRC 1998 Comments, Appendix D, Pages 1 to 3
Establishing PS-11 Acceptance Criteria Equivalent to ISO 10155
The confidence limit describes the certainty with which the calibration line is known.  The basic form of the confidence limit and tolerance limit equations, using NODA nomenclature, are the same:
CL = ŷ ( KCL ( SL, and
TL= ŷ ( KTL( SL 
For the confidence limit, the coefficient is defined by:
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Inspection of the equation for KCL reveals that as N becomes large, the value of KCL eventually becomes essentially zero.  When this happens, the confidence limit collapses to the value of ŷ, the calibration curve.
For the tolerance limit, however, the factor KTL is defined by the product of l and R. R is selected so that when 1/N is  added to it, the normal probability associated with that number of standard deviations equals 87.5%, the upper bound of the normal distribution that contains 75% of the data between it and the symmetrical lower bound.  As the number of runs (N) becomes very large, u approaches 1 and R approaches 1.150, the number of standard deviations that symmetrically includes 75 percent of the data within a normal distribution.
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There are many equivalent formulations of the correlation coefficient.  An alternate to the one appearing in NODA footnote 2 which uses the standard error of the regression, designated sL in proposed PS-11, and the standard deviation of all the M5 measurements (sy), is as follows:
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As more calibration data are accumulated, both sy (the standard deviation of y) and sL come closer to their true values.  They essentially become constants.  sL does not approach zero nor does sy become infinite.  Consequently, r cannot become one.  Since the correlation coefficient is always related to the amount of unexplained variance remaining after the calibration curve has been fit, r is directly related to calibration curve quality since it describes the proportion of measurement variability explained by the calibration curve.
In summary:
Confidence limits collapse to the regression line (calibration curve) as the number of data points becomes very large since any number divided by infinity is zero.
PS-11 tolerance limits stabilize as a band the same width as the middle 75% of the normal distribution about the regression line.
The correlation coefficient stabilizes at a value equal to the amount of the measured PM concentration variance captured by the PM CEMS readings.
The preceding discussion points out that all three parameters measure different properties of the curve fit.  Contrary to the Agency's statement in footnote 2 (see CKRC 1998 Comments), the correlation coefficient (r), like the tolerance limit (TL), is related to measurement error.  The confidence limit (CL) is not. The correlation coefficient criterion in PS-11 should be restored to the ISO 10155 95% criterion.
Also, since the number of runs used to calibrate a PM CEMS under PS-11 and ISO 10155 are different, the confidence and tolerance intervals need to be adjusted to match the stringency, not the numerics, of the ISO standard.  The confidence interval criterion must be changed from 10 to 7.2 percent and the tolerance interval criterion much be changed from 25 to 21 percent to account for the impact of changing the number of calibration runs from 9 (ISO 10155) to 15 (PS-11).  Absent these corrections, a PM CEMS meeting PS-11 criterion in the US where monitor output is used for enforcement can be a poorer monitor than is required in Europe where the PM CEMS output is advisory in nature.
CKRC 1998 Comments, Appendix B, 8.1.3.1, Page 2
CKRC suggests variances from the traditional manual method sampling locations be included in the procedure.
CKRC understands the Agency's concern that manual method samples be representative and that traditional Method 1 criteria reproduced in PS-11 conservatively describe some such sampling locations.  There are other technically acceptable sampling locations that fall outside these general criteria.
Due to physical, zoning and process constraints, some cement kiln stacks do not meet the stated sampling location requirements.  Nevertheless, these facilities have been successfully performing trial burns and other BIF-required testing.
Consequently, a variance procedure must be included.  CKRC requests that this provision be modified to allow the use of other sampling locations that are already approved by the governing agency.
SECTION I, ISSUE 6
DEVELOPMENT OF OPERATING PERMIT LIMITS
CKRC 1998 Comments, Section IV. Page 20
EPA'S currently proposed compliance and implementation scheme effectively creates new and more stringent facility-specific MACT standards.  The scheme is significantly flawed, too complex, and based on questionable or non-existent legal authority.
CKRC believes the Agency has prematurely proposed the implementation and compliance provisions contained within the December 30, 1997 NODA. Nonetheless, if EPA decides to proceed with that scheme despite its many shortcomings, we offer the following comments to identify our concerns and offer suggestions to improve it.
First, as discussed more fully in subsection IVA, CKRC believes the proposed PM CEMS implementation scheme is too complex, and would significantly increase the cost and resource burdens of an already overly-burdensome rulemaking (See CKRC August 19, 1996 Comments, p. 434). CKRC believes it is essential to incorporate options within the proposed scheme that would provide facilities a reasonable alternative to the 12-month operating parameter limit-setting exercise altogether.
Second, as discussed in subsection IVB, CKRC believes the Agency's overall scheme to require the establishment of PM CEMS Operating Parameter Limits (OPLs) is based on questionable or non-existent legal authority. Although the Agency claims that it is not proposing to change the MACT PM standard, elements of the PM CEMS NODA provisions would, as a practical matter, do just that. CKRC also believes that if EPA requires the establishment of OPLs, any exceedance of such values should not automatically result in a violation. The MACT rule should be modified to be consistent with the recently promulgated CAA Compliance Assurance Monitoring (CAM) rulemaking.17 
Third, as highlighted in subsection IVC, EPA's proposed data handling and statistical interpretations for establishing OPLs are flawed. CKRC does not believe that PM CEMS data collected during periods when other parameter monitoring requirements are not met should automatically be excluded. If, during such periods, a PM CEMS indicates that a facility is operating normally, automatic elimination of data could result in the inappropriate and arbitrary omission of valid data which is representative of normal variability.
Fourth, as described in subsection IVD, CKRC is concerned that the Agency's preferred rank statistics method to select an equivalent PM CEMS OPL produces limits that will be frequently exceeded by sources that are in compliance with the national manual method-based PM standard. Although it appears, based on achievability, that the standard statistic option discussed by EPA may be preferable, CKRC believes that even this option must be clarified to ensure that the stated objective is achieved.
Fifth, as subsection IVE points out, CKRC is concerned that EPA has not offered appropriate justification for the narrow range of averaging periods, particularly the lower end of the range, currently being considered by the Agency in the NODA.
Finally, the Agency is using improper criteria to establish site-specific PM CEMS "variance" limits. Although the Agency's stated purpose for the establishment of a so-called variance procedure is to avoid penalizing the low PM emitters, several flaws preclude its effectiveness. First of all, the procedure has been improperly termed a variance. The purpose of the procedure is not to allow a facility to set a limit less stringent than the MACT PM standard. The purpose should be to enable a facility that operates well below the MACT PM standard to establish a PM CEMS OPL equivalent to the PM MACT standard.
The Agency has needlessly complicated what should be a conceptually simple process for setting a PM CEMS OPL at low emission facilities, with the result that the OPLs rarely would be equivalent to the national PM standard. In one case, the Agency has arbitrarily limited the OPL to 75% of the MACT PM standard (based on a calculation using the lowest ratio of the PM, SVM or LVM standard to the performance test level of each of these parameters) - which would arbitrarily preclude the establishment of an equivalent PM CEMS OPL. CKRC is also concerned that the NODA does not state clearly enough that, as the Agency has verbally explained, the ratio calculation procedure applies only to the PM CEMS OPL. Without a precise qualification in the regulatory language, one could conservatively interpret the NODA to reflect an EPA intention to require the application of the ratio limitation not only to the PM CEMS OPL, but to the SVM and LVM MACT standards also. Of course, such a perverse requirement would have the effect of ratcheting down the established MACT standards which, as explained below, would be illegal.
CKRC 1998 Comments, Section IV. A., Pages 21 to 24
EPA should modify the proposed implementation and compliance scheme to incorporate options that would enable facilities to bypass the complex and burdensome site-specific OPL limit-setting process.
CKRC is very concerned about the complexity of the proposed PM CEMS implementation scheme and the significant cost and resource burdens that would accompany its implementation. Review of the Agency's compliance summary Table 3 raises several concerns.
As proposed in the NODA, six months after the compliance date, facilities will be required to have completed their MACT "Performance Tests" 8, including their initial PM CEMS calibration. Assuming "Performance Test" is supposed to mean the trial burn or CoC, it is likely that the facility will have to extend the average CoC 2-day test period to approximately 5 days in order to accommodate both the spiking requirements and the acquisition of dual-train particulate data. This will significantly increase both the cost and resource burden on these facilities.
Also, EPA states that, 15 months after the compliance date, the facility will use the revised operating parameters reported in the final CoP during periods when the PM CEMS is unavailable unless those alternatives have been disapproved by the permitting authority. CKRC is concerned as EPA has not provided any information describing the criteria that will be used to "disapprove" a submittal. This could result in subjective and arbitrary disapprovals by permit writers. In addition, the Agency has not established a standard procedure or course of action that a facility can take in order to resolve any disapprovals. These omissions are a significant problem which must be remedied by EPA. CKRC requests an opportunity to comment on the Agency's proposed solution(s).
Finally, the Agency states that during the 12-month phase-in period a facility would maintain compliance with both its current operating limits and the PM CEMS OPLs (62 FR 67794). CKRC believes this could cause severe compliance difficulties. As long as both monitoring methods indicate the same compliance status, there is no problem. A problem arises, however, if one approach indicates compliance and the other does not. For example, this would preclude acquisition of information concerning the real range of operating parameters the Agency wants facilities to establish and submit as part of the CoC if the PM CEMS indicated compliance, but the parameters did not. Furthermore, if the PM CEMS indicates a violation, but the parameter emissions monitoring system (PEMS) indicates satisfactory operation - or vice versa - the facility could be in jeopardy of falsely being found in violation of a permit condition.
While the above paragraphs highlight some of the cost and resource burdens associated with the implementation of PM CEMS anticipated by CKRC, this discussion is in no way comprehensive.
Because of the complexity of EPA's proposed implementation and compliance scheme, as illustrated by the concerns raised above, the potentially significant increased costs associated with EPA's approach, and the concerns about inappropriate potential impacts on final MACT standards (presented in B and F of this section), CKRC urges the Agency to incorporate into the final rulemaking an option enabling facilities to by-pass the cumbersome OPL-setting procedure.
CKRC suggests that facilities be allowed to notify the Agency on the compliance date that the PM CEMS has been installed and that it is the facility's intent to comply with the national MACT PM standard (.03 gr/dscf or 69 mg/dscm) using the PM CEMS. For the reasons described in part E below, although this would be a more stringent standard than a PM CEMS-based standard truly equivalent to the .03 gr/dscf, it may be a desirable option for some cement kilns. CKRC suggests that facilities choosing this option be allowed the proposed 12-month compliance period (CD + 12 months) to work through any PM CEMS operational difficulties.
CKRC 1998 Comments, Section IV. B., Pages 24 to 29
Even if EPA requires site-specific PM operating parameter limits, those limits must be equivalent to the manual method-based national PM standards.
Despite EPA's claims that it is not proposing to change the PM limit (e.g., pp. 67796, 67800), elements of the proposed NODA effectively could have that impact. Under EPA's proposed implementation scheme, the MACT PM limit could be inappropriately tightened for most, if not all, cement kilns that burn hazardous waste. For the reasons described below, "ratcheting down" of any MACT standards contravenes the CAA and relevant case law.20 (Footnote 20) Thus, even if the law allowed EPA to require facilities to establish PM OPLs, the procedure for establishing those limits must guarantee that the OPLs are 100% equivalent to the manual method-based national PM standards. In other words, compliance results would need to be identical under either of the two limits.
Unfortunately, EPA has not ensured that site-specific PM OPLs derived under the NODA's implementation provisions would be truly equivalent to the national MACT standards that it has determined are "achievable"- a requirement of CAA §112(d)(2). In fact, as we discuss in part F of this section, the OPLs almost always will be more stringent than the national PM standards despite EPA's claim that the OPLs merely represent different ways of expressing the same standard.
As CKRC has pointed out in previous comments during this rulemaking, an emission standard is not simply a numerical limit expressed on a mass or concentration basis. (See CKRC August 19, 1996 comments, at pp. 169-172). In addition to its numerical level, the stringency of an emission limit is affected by the associated monitoring or performance test conditions, the frequency of the testing, and the number and duration of runs - total sampling time - used to measure emissions and determine compliance. As the U.S. Court of Appeals for the D.C. Circuit has held, "a significant difference between techniques used by the agency in arriving at standards, and requirements presently prescribed for determining compliance with standards, raises serious questions about the validity of the standard." Portland Cement Ass'n v. Ruckelshaus,486 F.2d 375, 396 (D.C. Cir. 1973), cert. denied, 417 U.S. 921 (1974)). See also Donner Hanna Coke Corp. v. Costle, 464 F. Supp. 1295, 1304 (W.D.N.Y. 1979)). ("It is undisputed that the method of determining compliance with an emission standard can affect the level of performance required by the standard, even though the standard itself has not changed").
The technical basis for this principle is discussed in detail in a March 9, 1995 paper by Robert L. Ajax (former head of the Standards Development Branch in EPA's Office of Air Quality Planning and Standards) on "The Effect of Compliance Test Frequency on the Stringency of Technology Based Standards." (CKRC's August 19, 1996 comments, Attachment 4). As the paper explains' the frequency of performance tests directly affects the stringency of standards. Specifically, for any numerical limit and associated averaging time, the frequency of performance tests directly affects the number of expected exceedances; i.e., the ability of the technology to comply with the standards (Ajax paper at p. 13). In short, more frequent monitoring, as occurs with CEMS, leads to tighter standards if the numerical value of the limit remains the same. EPA has recognized this fundamental relationship between standard-setting and corresponding compliance monitoring. See e.g., 48 FR 4896 (1983); 49 FR 1997 (1984); 49 FR 10950; 49 FR 22335 (1984) (notices to revise the compliance method for the Subpart D NSPS sulfur dioxide limit from a manual method to a CEMS-based standard, in which EPA significantly lengthened the averaging period for the standard). (For a full discussion of the direct relationship between testing frequency and stringency of standards See pp. 5, 8, and 13-14, and Tables 2 and 3 of the Ajax paper. The Ajax paper also describes how other monitoring variables can affect the stringency of standards.)
Thus, in translating a manual method-based PM standard to facility-specific OPLs, a complete accounting of the effect of the greatly increased number of compliance determinations made each year and other monitoring variables is needed. In addition, the OPLs would need to be equivalent to the original standards, not to the actual performance of the facility during any historical period. Unfortunately, the NODA uses actual performance of individual HWCs, not the proposed MACT PM standards, as the "benchmark" for setting the OPLs. Because cement kilns will operate below the proposed 0.03 gr/dscf PM standard following the MACT compliance date, they would be unfairly penalized if performance data during normal operations were used as the benchmark for establishing OPLs.
If, for example, a facility usually operates 20% below the 0.03 gr/dscf @ 7% O2 limit, it would end up with a CEMS-based OPL that is well below the national standard EPA adopted after the required rulemaking process. Facilities emitting at lower PM levels would be penalized even more. Thus, in addition to effectively making the PM standards more stringent, the NODA's implementation scheme gives facilities the perverse incentive to operate above their normal emissions level at a point just below the MACT standard during the time when the OPL-setting data are being collected. Because such an operating configuration is probably not sustainable and definitely not desirable over a nine-month period, facilities that instead operate normally are likely to be penalized by being ratcheted down to an effectively lower standard.
Although the NODA's so-called (and incorrectly termed) "variance" procedure to calculate a higher OPL purports to adjust for the problems described in the previous paragraphs, in fact it does not. See pp. 67798-801. A correctly designed adjustment procedure would lead to an OPL that is equivalent to or conforming with the manual method‑based national PM standard, not to one that is at variance from it. Under accepted usage, a "variance" is a "license to engage in an act contrary to the usual rule." (The American Heritage Dictionary, Second College Edition (1985). In environmental regulatory parlance, it means approval to operate at a level less stringent than the existing standard, or to have no limit at all. That definition is at odds with EPA's apparent effort to make the OPL at least equivalent to the national PM standard.
CKRC 1998 Comments, Section IV. B., Page 26
EPA's requirement that facilities applying the "variance" procedure must use the lowest ratio of the MACT standard to the measured HAP emission levels to limit the PM CEMS OPL is overly conservative.
The Agency has previously shown that particulate emissions are a conservative indicator of metals emissions. Increased metals feed produces a less-than-proportional emissions increase for that pollutant (See EPA's May 2, 1997 NODA Attachments). Likewise, EPA believes "...that, as PM emissions increase, the ratio of emissions of each HAP for which PM is an operating parameter limit... [including SVM and LVM]...to PM emissions either is constant or decreases." 62 FR 67799.  Existing proof of these conservative relationships between metals feed and metals emissions and metals emissions and PM emissions, demonstrates the unnecessarily conservative nature of EPA's ratio calculation approach. Restricting the extrapolation to some arbitrary fraction of the MACT floor PM emission standard would simply be an unnecessary layer of conservatism on top of the inherently conservative nature of the known relationships among metals feedrates, PM emissions, and metals emissions. CKRC strongly believes that prescribing any ratio less than the full amount (100%) required to reach the MACT floor for any pollutant would be arbitrary and illegal.
CKRC 1998 Comments, Section IV. B., Pages 26 to 27
EPA provides no basis for the 75% cap placed upon low PM emitters applying the proposed "variance" procedure.
EPA appears to have plucked the 75% figure out of thin air. The NODA contains no justification for it or for the 50% to 100% "range of reasonable values" (p. 67799) from which it was selected. EPA's claimed justification for some type of cap on the upward adjustment is that this measure may be necessary to ensure that the non-existent standards for the unmeasured pollutants for which PM serves as a surrogate might be exceeded. This rationale is flawed.
To the extent that EPA thinks the cap would serve to ensure that emissions of the non-enumerated metal HAPs (Co, Mn, Si, and Se) do not increase too much, CKRC disputes this rationale. Because these metals emissions are not measured, and there is no standard to compare them to, it is impossible to determine the significance of any increase in PM with respect to emissions of those metals. Given the data available to CKRC and provided to the Agency, as well as the allowable ambient limitations in the BIF rule, we believe that emissions of these metals are well below any level of human health or environmental concern. Consequently, for HWC cement kilns, there is no technical basis for this unsubstantiated concern.
As EPA noted in the April 19, 1996 proposal, the Agency will not directly regulate these four metal HAPs due to "(1) [i]nadequate emissions data for Co, Mg, Ni, and Se; and (2) relatively low toxicity of Co and Mn." (61 FR 17375) Without adequate emissions data, EPA may not regulate these pollutants either directly or by using PM as a compliance parameter. There simply is no basis for setting emissions limitations for them. Thus, there is no accompanying basis for limiting the upward adjustment of PM performance data to set an OPL that is equivalent to the proposed 0.03 gr/dscm @ 7% O2 PM standard. If EPA requires PM CEMS-based OPLs, those limits must be fully equivalent to the national PM standard.
CKRC 1998 Comments, Section IV. B. Pages 27 to 28
There are significant legal problems with EPA's approach.
An EPA procedure that produces an OPL which could lead to more frequent noncompliance than under the national PM standard violates the CAA for several reasons. First, as noted briefly above, CAA §112(d)(2) requires EPA to "determine[ ]" that MACT standards are "achievable" for sources in the applicable category. If EPA determines that a 0.03 gr/dscf @ 7% O2 standard is achievable for sources, it cannot impose an OPL that effectively is more stringent than that level; i.e., that leads to more frequent violations. In doing so, the Agency would not have determined that meeting the tighter OPL is achievable on a continuous basis.
In addition, EPA may not set MACT standards more stringent than the "floor" levels specified in §112(d)(3) without first taking into consideration the cost of achieving such emission reductions and any non-air quality health and environmental impacts and energy requirements. CAA §112(d)(2). Prescribing a methodology that results in more stringent limits than the manual method-based national PM standards represents an end-run around this requirement to consider costs and other factors before going beyond the MACT floor.
Furthermore, a methodology that results in facility-specific OPLs varying in terms of stringency violates the requirement in CAA §112(d)(1) that "[t]he Administrator shall promulgate regulations establishing emission standards for each category or subcategory..." Such a methodology would result in standards that are set by states or EPA Regional offices on a site-specific basis, based on the performance of individual facilities during the data-gathering period. It would also effectively deprive companies of their rights to (1) participate meaningfully in the setting of national MACT standards through the notice-and-comment rulemaking process, and (2) obtain judicial review of the standards in the U.S. Court of Appeals for the D.C. Circuit. (CAA §307(b)(1) and (d).) 21
CKRC 1998 Comments, Section IV.B., Page 28
If EPA requires the establishment of PM CEMS-based Operating Parameter Limits, an Exceedance of those values should not result in a violation.
In its recent compliance assurance monitoring (CAM) rule, EPA wisely decided that operating outside of a pre-determined operating parameter range would not automatically result in a permit or other CAA violation. (62 FR 54900, 54933 (Oct. 22, 1997)). Instead, if the state agency finds that the facility has operated outside the range more than a certain percentage of the time, the agency may have the facility institute a quality improvement plan (QIP) and take corrective action to fix any potential problems. (40 CFR §64.8, found at 62 FR 54945-46. See also id. at 54934 ("the final rule allows permitting authorities to use recurring problems as an indication that a QIP should be required in order to bring about improvements in control device operation and maintenance").22 
EPA should be consistent and follow the same course in this rulemaking. The NODA asserts in several places that the PM CEMS value will not be a new standard, but rather an operating parameter. (See, e.g., p. 67796, "PM CEMS would be implemented as an operating parameter for the SVM, LVM, PM, and possibly D/F and Hg standards. The reader should note that the proposed MACT standard for PM is and will continue to be a manual methods-based standard"). Moreover, for the reasons described throughout these comments, an exceedance of the PM OPL often would not result in an exceedance of the national PM standard. Thus, as is described above, it would be unfair and illegal if an exceedance of the PM OPL (i.e., operating outside the pre-determined CEMS operating range) automatically resulted in a finding of noncompliance for the HWC MACT standards or the facility's permit conditions.
EPA and states would still be free to enforce the manual method-based national PM standards. In addition, multiple exceedances of the CEMS operating parameter value might lead the state agency to examine the facility's performance more carefully and to check for possible violations by inspecting other required monitoring reports. Thus, the PM CEMS data still would be used as a compliance tool, but they would not be used directly in enforcement actions. This is akin to the way PM CEMS have been used in Europe.23 Particularly given the paucity of test data for PM CEMS (especially with respect to cement kilns) and the fact that "this could represent the first time EPA requires PM CEMS for compliance at stationary sources" (p. 67790), it would be unreasonable to state that an exceedance of a facility-specific OPL is automatic proof of noncompliance with the MACT standards for PM.
CKRC 1998 Comments, Section IV, F., Pages 35 to 37
CKRC is concerned the Agency is using improper criteria that would prevent facilities from actually establishing an equivalent site-specific PM CEMS OPL.
EPA has suggested several ways to set OPLs. Unfortunately, none of the schemes produce emissions limitations that are equivalent to the manual method-based MACT standard. Even those facilities that may establish a site-specific OPL with a numerical value higher25 than the PM MACT standard value could end up with a PM CEMS-based standard that is still more stringent than the manual method-based MACT PM standard. In addition to the inherent difficulty in establishing an equivalent OPL because of the need to adjust for measurement technique and frequency, another significant problem is that only nine months' worth of data would be used to set the OPL. If there is an ambient temperature or weather effect on PM emissions, then having less than one full year's data creates a biased database. Hence, any emissions limitation derived from that biased database must also be biased.
In addition, extreme and/or unexplainable data excursions, such as those that were experienced during the Dupont demonstration, further emphasize the inadequacy of determining a truly equivalent PM CEMS OPL with limited data. Finally, as described in earlier sections, depending on the statistical approach the Agency decides to apply to the PM CEMS data, as much as 15 years of PM CEMS data may be needed to appropriately establish a PM CEMS standard (or OPL) truly equivalent to the manual method-based PM MACT standard.
According to the Agency's NODA, manual method compliance tests will be conducted once every five years. The statistical OPL methodology' however, sets a limit that is expected to be exceeded once a year. This is 5 times as frequent as the manual method. The rank-order methodologies all involve setting the limit based on some percentage of the data base results being smaller than that percentile. Consider, for example, the 95th percentile. If the database is representative, then 5 percent of the original data and of all future measurements will exceed this value. In terms of annual exceedances of a 1-minute updated average, this is almost 26,000 exceedances a year instead of the potential for a maximum of 1 in the manual method test year and none in the other four years between tests. In an alternative OPL-setting procedure, the Agency suggests using the 90th percentile of the data acquired when the facility is operating above 75 percent of the compliance limit. Assuming the compliance limit is the 95th percentile, the 90th percentile of this selected subset becomes roughly the 96th percentile of the original distribution. In this case the annual exceedance frequency is up to 19,000 per year.
CKRC 1998 Comments, Section IV. F., Page 36
Several changes to the Agency's proposed PM CEMS OPL limit-setting process are absolutely necessary.
Based on the concerns discussed in this section, CKRC believes that the Agency needs to change the PM CEMS OPL limit-setting process to ensure that:
1. the OPL is calculated using no less than one year's worth of data;
2. the data collected is representative of the full range of operations;
3. the unscaled OPL is equivalent to the manual method-based PM MACT standard;
4. the scaling ratios do not "ratchet" the PM CEMS OPL below the PM MACT standard; and,
5. any alternative "variance" procedures should enable the PM CEMS OPL to be 100 percent equivalent to the PM MACT standard.
SECTION I, ISSUE 8. 
Statistical Analyses
CKRC 1998 Comments, Section IV. C., Pages 32 to 33
CKRC is concerned that most normality tests do not apply to the large body of PM CEMS data that will be tested to comply with the standard statistical approach to setting equivalent limits.
During the course of operating the PM CEMS for nine months, up to 394,200 one-minute updates can accumulate. The critical values needed to determine normalcy using the Agency's recommended Shapiro-Wilk statistic have only been determined for data sets with less than 50 entries. Shapiro-Fancia developed extended tables for a similar method that can determine the normalcy of up to 99 data points.
Larger samples can be tested for normalcy using the Kolmogorov-Smirnov test with Lillifores correction. Unfortunately, for this test the mechanics of finding the largest deviation between the measured and expected normally-distributed values for about 400,000 measurements presses the capability of all but the largest computer systems.
CKRC recommends that the Agency consider taking advantage of the size of the data set being analyzed. Normalcy can be determined by comparing the skewness and kurtosis of the data (parameters that are calculated by many spreadsheets and most statistical analysis software packages) to critical values of a t-statistic calculated by dividing the skewness and kurtosis by their associated standard errors or limiting values established using stochastic procedures.
CKRC 1998 Comments, Section IV. D., Pages 33 to 34
CKRC is concerned that there will be too little data to use the Agency's preferred rank statistics option to select manual method equivalent PM CEMS operating limits, and suggests the Agency pursue a valid standard statistics approach.
The amount of data produced by a PM CEMS with 1-minute updates is enormous. But, as large as that number is, it is not adequate to establish manual method equivalent PM CEMS operating limits without resorting to conventional statistics. Using data ranks takes advantage of nonparametric statistics which do not require the underlying data distribution to be known. In exchange for not making the distribution assumption, higher emissions limitations result.
Since the objective is to determine a PM CEMS operating limit for 1-minute updated data averages that matches the stringency of manual method testing once every 5 years, the difference in the number of comparisons between a manual test and continuous measurement must be recognized. Instead of 1 exceedance opportunity every five years, there are 2,628,000 opportunities with the PM CEMS to be equivalent to the manual-method limit, the appropriate PM CEMS limit must include 99.999961948 percent of the expected results.
If the largest recorded value is to be the PM CEMS operating parameter, nonparametric statistics can show that at least 7,872,783 rolling averages are needed. This is roughly 15 years worth of data. Conversely, if the highest value in one year's data set is used, this corresponds to a statistical confidence level of roughly 63 percent that an exceedance will not occur. Using the 95th percentile reduces the statistical confidence level to 61 percent.
While distribution-free statistics may be an easy and intuitively satisfying way to establish PM CEMS operating limits, an impractical time period is necessary to generate enough data to establish the PM CEMS number that is equivalent to the manual method emissions limitation.
CKRC 1998 Comments, Section IV. D., Page 34
While CKRC believes the standard statistics option is more appropriate than rank order statistics, several corrections to the current proposal are needed.
Once PM CEMS are demonstrated to perform adequately on HWC cement kilns, CKRC believes that the collected PM CEMS data can be used to establish a representative working range of allowable PM emissions and a defensible upper bound limit for determining manual-method equivalent compliance with the PM MACT standard. To accomplish this goal, the Agency must use applicable statistical procedures to assure that:
· the analysis is applied to normally distributed data (a key underlying assumption);
· the limit is unlikely to be exceeded due to random chance alone a small number of times each year - the 1 exceedance per year equivalent limit design point may be appropriate providing the Agency recognizes that this is not necessarily equivalent to one exceedance every year or only one exceedance in a year. (For example, on average a 100 year storm occurs every 100 years, but in the 1990's the Mississippi Valley experienced 100 year storms two years in a row);
· necessary statistical values are available to perform the calculations; and,
· calculation procedures are not unduly influenced by rounding errors.
The Agency also needs to make sure that appropriate screening criteria are employed to exclude invalid data and unrepresentative operating periods like start-up, shut-down and malfunctions.
Because the MACT-equivalent PM CEMS emissions limitation is a statistically derived value, there is a known chance that an OPL will still be exceeded by a facility that is operating exactly as it was when its emissions limitation was established. As a result, CKRC urges the Agency to recognize this limitation and add margin to the equivalent value determination.
CKRC 1998 Comments, Appendix D. 
Identifying achievable PM CEMS Limits using PM CEMS Data
Many statisticians believe that distribution-free statistics should be used whenever possible because they make fewer assumptions about the nature of the data than parametric statistics.  Unfortunately, to use distribution-free statistics to set emissions limitations an enormous amount of data is required. CKRC questions the practicality of accumulating sufficient data to use a rank statistics approach.
There are two broad groups of statistics.  One group assumes the shape of the underlying distribution.  It is often referred to as normal or parametric statistics.  The other group does not.  It is referred to as rank, distribution-free or nonparametric statistics.  This lack of distributional assumption comes at a cost; it takes much larger data sets to establish nonparametric limitations that are statistically equivalent to regulatory levels than are needed to set equivalent parametric limits.
For example, with a few data points the average and standard deviation can be calculated.  Once these are known, bounds that have a specified likelihood of being above data average, some other percentile or even contain a specified number or percentage of future tests can be calculated.  As more data becomes available, the confidence interval (CI) for the average or some other percentage approaches the average or percentage point of the standard normal distribution.  The prediction interval (PI) bound expected to contain the next given number of tests becomes the percentage point of standard normal distribution associated with the statistical confidence level desired and the number of tests (k) involved. The tolerance interval (TI) bound on the percentage of future tests (() contained becomes the standard normal deviate associated with the fraction to be included.
In mathematical form:
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Formulas to compute K(,(,( were provided earlier for one-and two-sided bounds.
It is important to make sure that the data are normally distributed before applying any of the preceding formulas to determining emissions limitations.  In a following section, a way to determine the normalcy of large data sets is presented.  Essentially, the skewness and kurtosis are compared to their expected values.  Data transformations like taking the natural logarithms of the data are tried until the data appears normal.  The above formulas are used to establish the TI or PI using the average and standard deviation of the transformed data sets.  The transformation process is mathematically reversed and the limit value re-expressed in the original units.
When nonparametric statistics are used, the CI, PI or TI is associated with a specific rank-ordered data value.  For the purposes of this NODA, the minimum number of test runs required if the largest measured value is to bound the specified percentage of future tests (() becomes:
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Given the previously developed value for the percentage point corresponding to 1 exceedance every year, ( = 1.9026 x 10-6 and ( = 0.5 (95% statistical confidence level), n equals 1,574,545 results.  This is roughly 3 years worth of data.  If the exceedance frequency is to match the once every 5-years associated with particulate testing, then the number of data points becomes 7,873,145 and almost 15 years will be required to accumulate the necessary data.
If sufficient data are available to make nonparametric emissions limitations practical, then the proper numerical limitation is the rank order statistic associated with the upper 95 percent confidence interval about the included percentage.  Appropriate formulas can be found in Hahn and Meeker (1991).
CKRC 1998 Comments, Appendix D., Pages 3 to 6 
Determining Equivalent Manual Method and CEMS Emission Limitations
Manual method testing is conducted periodically and the results compared to a standard developed using similar results.  A CEMS measuring the same pollutant, on the other hand, produces a continuous stream of data.  Instead of periodically comparing a manual method test result to an emissions limitation, the number of CEMS comparisons is much greater. In fact, the number of comparisons is only limited by how often the emissions average is updated.
A Method 5 particulate sampling run, for example, is traditionally 1 hour long.  Three such runs are averaged together and the result compared to a standard.  If a PM CEMS were used for only three hours whenever a manual method test would be performed, then the same numerical limit would apply.  Such a restriction, however, defeats the purpose of using a CEMS.
In many regulations, several hours worth of CEMS results are averaged together and the result compared to the regulatory limit.  In the municipal waste combustor regulations, for example, hourly averages are logged and then either accumulated into four- and twenty-four-hour averages or compared directly to regulatory standards.  These accumulations are done on a "block" basis.  That is, a 1-hr block is based on the data accumulated between the start of one hour and the beginning of the next.  Four-hr blocks are built up from the 1-hr blocks accumulated between 00:00 and 03:59, 04:00 and 07:59 and so forth.  24-hr block averages are accumulated from midnight to midnight.
RCRA regulations like the BIF Rule, on the other hand, update the data average every minute.  Each data point contributes to 60 rolling 1-hr averages, 180 rolling 3​hr averages, and so on.  Regardless of the averaging time, a 1-minute updated rolling average has as many compliance opportunities as there are minutes in the year.  As long as measurements are made with error, the technical term covering undetected mistakes as well as simple random noise inherent in any sampling and measurement process, a facility actually operating steadily at the emissions limitation will exceed that limit half the time.
For emissions limitations with different compliance frequencies to be equivalent, the statistical characteristics of the measurement system must be taken into account.  In the case of a PM CEMS, this variability is captured by the uncertainty with which the calibration curve is known.  When the calibration curve is established, PM CEMS and manual method results are compared.  The match is not perfect and the scatter of the actual data points about the calibration curve establishes the uncertainty.  This uncertainty is known as the standard error of the regression and is the standard deviation of the residuals between the calibration curve and actual measurements.  Providing the manual method results are handled exactly as they would be to determine compliance, the standard error of the regression captures both manual method and instrument uncertainty.  If dual-train run averages are used, then the standard error of the regression only captures instrument error and a portion of the measurement error.
The 75 percent coverage (C) tolerance limit for a PS-11 compliant PM CEMS must be ( 25 percent (really (21 percent to achieve ISO 10155 equal stringency) of the manual method concentration at the regulatory limit.  This provides a meaningful basis for determining equivalent manual method and PM CEMS emissions limitations because the (25 percent criterion is calculated using a formula that can be readily scaled to accommodate the difference in compliance frequency.
The tolerance limit (TL) is defined as: TL = (KTL·( SL, . SL is the standard error of the regression adjusted for the difference between the average PM CEMS value used in the calibration and its value at the regulatory limit.  KTL is the 75 percent coverage (C), 95 percent statistical confidence level, two-tailed tolerance limit factor for N data sets used in the calibration. SL includes the displacement of the regulatory limit from the center of the calibration data set when the tolerance limit is calculated using the factors in PS-1111.  So, SL provides a meaningful basis for establishing the limit below which PM CEMS results are likely to be found a specified portion of the time.
The Agency has suggested that 1 exceedance per year is an appropriate criterion. This is the same criteria used to establish NOx CEMS standards in the December 19, 1996 Municipal Waste Combustor Rule.
For 1 minute compliance updates, there are 60*24*365 compliance opportunities in a year.  This means that 100*(1‑1/526,000) = 99.99980974 percent coverage (C) is statistically equivalent to 1 exceedance per year.  To match the manual method compliance probability when testing is conducted once every five years the percent coverage (C) becomes 99.99996195 percent.
Since compliance occurs when the result is less than the regulatory limit, the appropriate K-factor to use is the one-sided limit.  Existing K-factor tables do not include either of the two needed values of C.  Equations are used to estimate the one-and two-sided K-factors when the tables are either unavailable or inapplicable.
Values for the 2-sided K95 75,N can be found in standard K-factor tables.  See for example, Natrella (1966) or Hahn and Meeker (1991). K95 75,N can also be determined by directly calculating U and R using the following equations from Wald and Wolfowitz (1946):
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where: P-1(C') is the number of standard deviations the tail of the normal probability distribution is displaced from the center of the distribution, v is the number of degrees of freedom associated with SL; ( is N-2 for linear or logarithmic and N‑3 for quadratic calibrations, (21-(,( is the chi-squared distribution, and a is the statistical significance associated with the statistical confidence level or 0.05 for the 95 percent statistical confidence level used in PS-ll and throughout 40 CFR 60.
The two-sided K-factor for C coverage at the 95 percent statistical confidence level and N* = (+1 is well outside the values found in any published table.
The one-sided K-factor can be estimated using the following formula from Owen (1962)
(=z(N
P(z)= C/100
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t' is the non-central t with noncentralia parameter (.  The formula for the non-central t is from Abramowitz and Stegun (1966).
t' is obtained using the EXCEL "goal seek" command or another Newton-Ralphson iterative equation solver.
For a typical PM CEMS calibration, 15 runs are used to perform the calibration. For these conditions, N is 15, ( is 13, N* is 14, ( is 17.9, r is 1.08 and U is 1.61. K0.95, 0.75, 14 is 1.746 and K0.95, 0.999998074 is 7.078.  The upper bound likely to contain all but one 1‑min updated rolling averages over the course of a year is 25*7.078/1.746 or 101.35 percent.  This limitation applies to the standard error of the regression associated with manual method sampling time and not compliance time averages.
Assuming that typical 1-hr manual sampling runs were used to calibrate the PM CEMS, then the standard deviation at the regulatory concentration has to be divided by the square root of 3 to account for the difference in total sample duration between calibration and compliance time duration.  The manual method equivalent PM CEMS emissions limitation is (58.51 percent of the regulatory limit.
If the PM CEMS calibration is based on pair averages rather than individual test runs, the imprecision associated with those averages (Sp) is currently unknown and must be determined from quad-train results for Methods 5 and 5i.  This uncertainty is added vectorially to SL determined at the regulatory concentration using the following equation before calculating the equivalent precision:
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The alternative to determining and using Sp, is to use the individual dual-train runs in the calibration. Since two M5 or M5i runs are associated with each PM CEMS result, the effective number of degrees of freedom ((') need to be determined. (' is two less than the number of PM CEMS results used in the calibration.  Good statistical practice would be to assign a weight of 0.5 to each manual method result and use weighted least squared regression to perform the calibration.  The N to use in calculating K-factors is (' +2.
SECTION II, A., 1
Response Time
CKRC 1998 Comments, Appendix B, 6.2.1, Page 1
CKRC Believes that the Challenge Size Must be Specified for a Meaningful Instrument Response Time
PS-11 [sections 3.20 and 13.3] requires an instrument to produce a 95 percent response to a step-change in particulate loading or challenge (optical filter or preloaded filter element) within 2 minutes. The size of the step-change must be specified before this becomes a meaningful requirement. Absent such a specification, instruments could meet the instrument response time requirement going from 20 to 30 percent of full scale.
SECTION II, A., 6
Three Concentration Ranges
CKRC 1998 Comments, Appendix B, 8.4.5, Pages 3 to 4
CKRC is concerned that intentionally producing three mass ranges is unnecessary and can produce unrepresentative calibrations.
CKRC understands that the intent of this section is to perform calibrations over a range.  In the analytical chemical laboratory, it is a simple matter of preparing different standards.  In process plants like cement kilns where the majority of the particulate entering the APCD is raw material, activities designed to artificially alter the emitted particulate concentration also artificially alter the particulate characteristics.  Consequently, CKRC is concerned that the PM CEMS response at forced high particulate loading levels will not be representative of PM CEMS response to normal operating fluctuations.  This is because the representativeness of an optical PM CEMS response is dependent upon the optical characteristics of the particulate cloud.  CKRC is also concerned that baghouse-equipped facilities may not be able to comply with the requirement to sample well below' the maximum measured concentration.  For example, the fabric filter-equipped municipal waste combustor at Brampton, Ontario, Canada has been tested using Method 5 every quarter since 1989.  This data shows a 50 percent range in measured particulate concentrations.  Hence, it may be impossible to achieve measurements in the 0-30 percent of the maximum measured emission.
SECTION II. A., 6
Three Concentration Ranges
CKRC 1998 Comments, Appendix B, Section 8.4.5, Page 3  
CKRC is concerned about complying with the Agency's stipulated calibration ranges.
The Agency stipulates that PM CEMS calibration testing must be performed at three different concentration levels: 0-30, 30-60 and 60-100 percent of the facility's range of PM emissions.  While it is possible to increase particulate mass emission rates by detuning an electrostatic precipitator or breaching a baghouse filter element, these practices also alter the optical properties of the emissions.  As a result, while data can be acquired and a calibration curve calculated, CKRC is of the opinion that the resulting curve is unlikely to be representative of actual concentrations under high emission conditions.  This clearly reinforces CKRC's belief in the necessity of performing a site-specific PM CEMS test program on at least one cement kiln.
CKRC is also concerned that the required low-level concentration calibration conditions may not be achievable. Cement kiln particulate mass loadings into the APCD are so high due to the carry-over of raw feed that it is virtually impossible to reduce emissions below the performance exhibited by a normally operating unit.
The Agency states that sustained operation above 125 percent of the calibrated range of a PM CEMS is prohibited and additional testing and recalculation of the calibration curve will be required.  While CKRC agrees that a PM CEMS should be calibrated over the working range, unless the increase has an identifiable cause, it may be impossible to replicate the condition. Consequently, it may be very problematic to replicate the conditions causing the high values when a test team arrives on site.
CKRC is also concerned that intentionally detuning an electrostatic precipitator or breaching a fabric filter element to increase particulate loadings may alter the optical properties of the PM sufficiently that the calibration is meaningless in any case.  As a result, CKRC recommends that the regulation require the source to attempt to establish, then replicate the conditions causing the high PM CEMS readings.  If the results are reproducible, then PM CEMS calibration testing should be conducted at those higher levels to extend the calibration curve.
The Agency also needs to consider the amount of notice required before an acceptable calibration test can be performed.  If the source cannot determine an assignable cause for a period of high emissions and the condition is continuing, then immediate sampling is appropriate and prudent.  Notice provisions beyond a simple call‑in could negate the sampling exercise because the conditions will most likely have changed by the time the typical 30-day notice requirement is met.
SECTION II. A., 6
Levels of PM Concentration for the Correlation Test
CKRC 1998 Comments, Appendix B, Section 8.4.5., Page 4
CKRC believes that the Agency's recommended approach to increase PM loadings also alters the particulate characteristics, thus the validity of light-scattering PM CEMS calibrations based on such data is questionable.
The Agency has suggested detuning an ESP or installing a throttling valve in place of a filter element in a baghouse is an effective way to increase particulate emissions.  CKRC agrees that this is an effective way to increase particulate mass, but does not agree that the resulting particulate stream (and optical characteristics) is representative of emissions likely to be observed during high particulate mass loadings.  Simply watching opacity meters at cement kilns will convince any observer that particulate mass emission rate varies over time.  Unfortunately, these changes usually occur without any noticeable change in operating conditions that would be associated with a field or bag failure.  As a result, the PM CEMS will not be "seeing" the same particulate characteristics as it would during periods of high particulate mass loadings.
For these reasons, a calibration for sources where the APCD is altered so that the particulate characteristics change is problematic. Particularly if the optical characteristics of the particulate cloud are altered.
SECTION II. B., 4
ACA Performance Requirements
CKRC 1998 Comments, Appendix C, Section 5.1.2, Pages 1 to 2
CKRC is concerned that the agency has confused PM CEMS accuracy with monitor stability. 
The absolute calibration audit (ACA) challenges only a portion of the PM CEMS.  Its purpose, like daily zero and span drift checks is essentially to verify that the electronics are working properly.  Depending on the specifics of the ACA challenge, the optics may or may not be involved.  As a result, CKRC does not believe that ACAs provide an assessment of PM CEMS accuracy.
Accuracy is the relationship between a monitor's output and either its true value or the value reported by a reference method for pollutants without absolute chemistries.  A challenge using a reference material or standard only determines that a portion of the entire system (sample acquisition, measurement, standardization) is working properly.  Consequently, ACAs inherently cannot assess accuracy of the PM CEMS, only the monitor.
SECTION II. B., 15
Relative Response Audits
CKRC 1998 Comments, Appendix C, 5.1.1, Page 1
CKRC is concerned that the range requirement may not be achievable for some sources.
The Agency requires that RCAs include data from at least two of the three ranges specified in PS-11.  CKRC believes that the lowest range may not be achievable since there is some minimum amount of particulate that will penetrate the APCS.  That amount is not necessarily within the 10-30 percent of the standard band desired by the agency.  Similarly, CKRC is concerned that forced high particulate emissions may not have the same optical or beta radiation shielding properties as those that are likely to be experienced during normal operations.  CKRC recognizes the desirability of adding confirmation data across the monitoring range.  Absent this data, shifts in the characteristic curve may not be identified.  CKRC requests that the Agency review these requirements and, at a minimum, include procedures for facilities to conform with this requirement.
We note, however, that if 75 percent of the RCA runs fall within the established tolerance interval, this provides strong evidence, at least for the normal operating range, that the PM CEMS is providing meaningful data.
SECTION II. B., 16
Response to a Failed RRA
CKRC 1998 Comments, Appendix C, Section 5.2.3 (1), Pages 1 to 2
CKRC questions the need to use approximations when exact calculations are readily available.
The Agency established the criterion that 75% of the RCA data must fall within a pair of lines that are parallel to the calibration curve and intercept YTI  The tolerance limit, however, does not actually parallel the calibration curve. It is symmetrical about it, but has a saddle shape similar to the confidence interval that depends on the distance the monitored point is from the calibration data centroid.  Using parallel lines is a less stringent standard than requiring 75% of the data to reside within the 75% tolerance interval.
Assuming the Agency's concern is that it is tedious to calculate the curve, CKRC notes that once the confidence interval has been determined, the tolerance interval can be determined by multiplying by the ratio of the product of (n-2*unf and (n(tf.
SECTION II. B., 16
Response to a Failed RRA
CKRC 1998 Comments, Appendix C, Section 4.2.3 
CKRC Believes that the agency needs to include objective procedures for determining whether the calibration curve has changed.
Since the purpose of the RCA is to verify that the calibration curve is still applicable, the Agency needs to include objective criteria for accomplishing that end.  That 75 percent of the new data resides within the 75% tolerance interval for the initial calibration provides a good check.
Another check is to calculate the confidence interval for a calibration curve based on the RCA data.  As long as the previous calibration curve resides within the new confidence interval, there is no reason to believe that significant change has occurred at the 95 percent statistical confidence level.  As an additional check, the similarity of the intercept and slope coefficients can be verified by dividing the difference between the new and old coefficients by the standard error of new coefficient.  Standard errors are available in most regression programs.  The result is a t-statistic with (= n‑1 degrees of freedom.  Standard two-tailed t-statistic tables can be used to determine if the coefficients are different at the 95 percent statistical confidence level. (See example in the Appendix B Table 2B).
CKRC recommends that the Agency consider requiring an objective similarity test in the final regulation.  Since the graphical comparison of the new confidence interval to the original calibration curve simultaneously considers both the intercept and slope coefficients, CKRC believes that this is the preferred approach.
5 In that regard, CKRC strongly urges the Agency to decide in favor of "exempting those sources from continuous monitoring requirements...if the pilot tests EPA will conduct in 1998...have poor results." Jim Berlow, Director of the Hazardous Waste Minimization and Management Division, USEPA, OSW, December 23,1997, Quoted in Article from BNA's Daily Environment Report) (Attachment 3, 1998 Comments)





10 While EPA cites various reasons it believes the DuPont facility is a "reasonable worst-case facility" (62 FR 67793), this HWI is not representative of a cement kiln. As CKRC explained in its August 1996 HWC MACT comments (pp. 538-548) and throughout its April 21,1997 Comments on PM-CEMS NODA 1, a cement kiln is a unique system, and therefore, likely to respond to a PM-CEMS differently than an incinerator. 





12 EPA should note that British facilities are allowed to calibrate COMS in accordance with ISO 10155 and use them as a PM-CEMS.





17 CKRC finds no comfort in the Agency's comments that other industries with different compliance histories may be subjected to a different compliance scheme.





8 EPA needs to make it clear that this is supposed to be the facility's COC or trial burn test, which is conducted under worst-case conditions. "Performance Test as defined in 40 CFR part 63.7 is a test that is conducted under normal operation conditions. The interchangeable use of terms with different meanings is confusing, and at face value it appears the Agency has added yet another testing requirement for HWCs.





20 Footnote 20. The only possible justification for setting more stringent facility-specific limits than limits imposed by the national MACT standards would be through the RCRA "omnibus" provision found in RCRA §3005(c)(3). As the Environmental Appeals Board (EAB) recently emphasized, however, a permitting authority must exercise its omnibus authority only where (1 )  threats to human health or the environment necessitate stricter limitations, and (2) the permitting specifically justifies (in the administrative record) the need for such additional or alternative limits. In Re: Ash Grove Cement Co., RCRA appeals Nos. 964 and 96-5 (Nov. 14, 1997), at pp. 13-14, reported in 10 EPA Administrative 2W Reporter 934, 94041 (Dec. 1997) (citing the BIF rules at 56 FR 7134, 7173 n.56 (Feb. 21,1991)). As CKRC stated in its comments on the original HWC MACT proposal, however, "[g]iven the protectiveness of the BIF rules and the tightening of emission standards in this rulemaking, we can conceive of no situation in which it would be necessary to impose even more stringent permit limits on waste burning cement kilus under omnibus authority." (CKRC's August 19, 1996 comments, at p. 495 n.225.)








21 Footnote 21.  Setting site-specific OPLs of varying stringency would be very different than CKRC's proposal to allow "equivalency determinations" (which EPA incorrectly called "variances" in its May 2, 1997 NODA) where raw materials preclude a facility from demonstrating compliance with a specific numerical standard. As CKRC pointed out at p. 59 of its June 17, 1997 comments, under such raw material equivalency determinations "the basic level of control or protection required by the rule is preserved." While a state or EPA Regional office might approve an equivalency determination with numerical emission limits different than those found in the national standards, the result would be the same level of "MACT control." Such differences account for variations in raw material content found at different cement facilities. By way of contrast, EPA's proposed implementation scheme for setting facility-specific PM-CEM based OPLs would result in varying levels of prescribed MACT control among sources, and these levels would be more stringent than the MACT level of control as defined by the manual method-based PM national standards.





22 EPA explains the CAM approach in its preamble to the final rule. The facility and permitting authority "establish monitoring for the purpose of: (1) Documenting continued operation of the control measures within ranges of specified indicators of performance (such as emissions, control device parameters and process parameters) that are designed to provide a reasonable assurance of compliance with applicable requirements, (2) indicating any excursions from these ranges; and (3) responding to the data so that excursions are corrected." 62 FR 54902.





25 While EPA stated in both the preamble and the public stakeholder meeting that the PM-CEMS OPL could reflect a higher numerical limit than the manual method-based PM MACT standard (and yet still be equivalent), CKRC is very concerned about the practical likelihood of such an OPL actually being approved. CKRC is concerned that permit writers and the public will not understand or accept that equally stringent emission limitations may have different numerical values depending on measurement technique and frequency. CKRC believes it is essential that the Agency include specific language in the final rule explaining these facts (perhaps accompanied by a sample calculation) and emphasizing that the final OPL numerical limit must be higher than the MACT floor because of measurement uncertainty and increased annual non-compliance potentials caused by such factors as increased measurement frequency.





1 In actuality, SL is the standard error of the regression, but the way PS-11 defines the K-factor, it has the concentration offset incorporated. Consequently, when the K-factor associated with zero offset is backed out of the uncertainty, the remaining value for SL incorporates the offset effect. When the standard error of the regression (Sx y) and the degrees of freedom (v;), mean (Mi)and standard deviation (Sxi) of each calibration parameter are known.
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Comments, March 12, 2002 

APCA, CKRC, and PCA

