Other Test Method — 36: Method for the Determination of Filterable PM, s Emissions from Moisture
Saturated and/or Droplet-laden Stationary Source Gas Streams (Constant Sampling Rate Procedure)

Note: Please submit a copy, either electronic or paper, of any test report from application of this OTM
to EPA’s Measurement Technology Group.

Electronic copies should be submitted via email with the subject line “OTM-036" to: EMC@epa.gov

Paper copies should be mailed to:
Measurement Technology Group
Office of Air Quality Planning and Standards
U.S. Environmental Protection Agency (Mail Code E143-02)
Research Triangle Park, NC 27711

This test method is designed to measure filterable particulate matter emissions equal to or less than a
nominal aerodynamic diameter of 2.5 micrometers (PM,s) in moisture saturated (wet) and/or droplet-
laden gas streams from stationary sources. This method addresses the equipment, preparation, and
analysis necessary to measure filterable PM, s emissions in droplet-laden and/or moisture-saturated gas
streams. You must use this method in combination with Method 202 of 40 CFR Part 51, Appendix M
(Method 202) for measuring condensable particulate matter regardless of the temperature of the gas
stream.

A heated probe and filter box for the sampling train is used to vaporize water droplets in the sample gas
stream, which may also vaporize volatile particulate matter in the gas stream. This method measures
filterable PM, s particulate matter based on the material passing through a PM; s cyclone and depositing
in the cyclone exit tubing, filter, and front half of the filter holder. This method can also be used to
measure total filterable particulate matter based on the material captured in all parts of the sampling
train. When used to measure total filterable particulate matter, the results obtained with this method
are similar to those measured by Methods 5 and 5B.

This method was submitted by the American Petroleum Industry (API) and the National Council for Air
and Stream Improvement (NCASI) to EPA’s Office of Air Quality, Planning and Standards — Air Quality
Assessment Division — Measurement Technology Group (MTG) for inclusion into the Other Test Method
(OTM) category on EPA’s Emission Monitoring Center (EMC) website at:
http://www.epa.gov/ttn/emc/tmethods.html#CatC/.

The posting of a test method on the OTM portion of the EMC website is neither an endorsement by EPA
regarding the validity of the test method nor a regulatory approval of the test method. The purpose of
the OTM portion of the EMC website is to promote discussion of developing emission measurement
methodologies and to provide regulatory agencies, the regulated community, and the public at large
with potentially helpful tools.

Other Test Methods are test methods which have not yet been subject to the Federal rulemaking
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process. Each of these methods, as well as the available technical documentation supporting them,
have been reviewed by the EMC staff and have been found to be potentially useful to the emission
measurement community. The types of technical information reviewed include field and laboratory
validation studies; results of collaborative testing; articles from peer-reviewed journals; peer- review
comments; and quality assurance (QA) and quality control (QC) procedures in the method itself. A table
summarizing the available technical information for each method can be found at the link below. The
EPA strongly encourages the submission of additional supporting field and laboratory data as well as
comments in regard to these methods.

These methods may be considered for use in federally enforceable State and local programs (e.g., Title
V permits, State Implementation Plans (SIP)) provided they are subject to an EPA Regional SIP

approval process or permit veto opportunity and public notice with the opportunity for comment. The
methods may also be considered to be candidates to be alternative methods to meet Federal
requirements under 40 CFR Parts 60, 61, and 63. However, they must be approved as alternatives
under 60.8, 61.13, or 63.7(f) before a source may use them for this purpose. Consideration of a
method's applicability for a particular purpose should be based on the stated applicability as well as
the supporting technical information outlined in the table. The methods are available for application
without EPA oversight for other non-EPA program uses including state permitting programs and
scientific and engineering applications.

As many of these methods are submitted by parties outside the Agency, the EPA staff may not
necessarily be the technical experts on these methods. Therefore, technical support from EPA for these
methods is limited, but the table contains contact information for the developers so that you may
contact them directly. Also, be aware that these methods are subject to change based on the review of
additional validation studies or on public comment as a part of adoption as a Federal test method, the
Title V permitting process, or inclusion in a SIP.

Method History

Final — 04/07/2016

EPA advises all potential users to review the method and all appendices carefully before application of
this method.
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Wet Stack Measurement and OTM-036 Caveats and Cautions

Principles of “Wet Stack” Measurement
EPA recognizes the need to measure particulate matter (PM) less than 2.5 micrometers (um)
aerodynamic diameter (PM2.s) emissions from industrial sources. Currently, there are no
promulgated methods available for the measurement of filterable PM; s from sources with
entrained water droplets (See Method 201A Section 1.5). One common example of a source
with entrained moisture droplets is an exit of wet scrubbers, routinely used for emissions
control boilers. Entrained water droplets confound the ability of current particulate matter
sampling using manual methods and continuous monitoring systems (CEMS) to obtain
representative results due to size of the droplet compared to the size of the final dried particle

and other practical issues dealing with water droplets themselves.

Note: Entrained water droplets (or a “wet stack”) occur when a gas stream is saturated with
water and is then cooled. This condition can occur at any moisture range or temperatures
between 0 deg F and approximately 220 deg F. Verification of entrained droplets can be done
when comparing gravimetric moisture results with calculations based on temperature and

pressure (See Section 4.1 of Method 4).

The droplets entrained in the effluent gas streams of saturated sources make representative
sampling extremely difficult by presenting a set of challenges not found with traditional testing
for filterable PM,s using Method 201A. The water droplets contain both soluble and insoluble
materials that become solid particles as the droplets are emitted to the atmosphere and the
water evaporates. As a result, the ultimate dried particle size will be dependent on the
concentration and makeup of the materials within the droplet. These water droplets, which
will become filterable PM s particles, must be extracted from the stack, transported, and dried
in @ manner representative of emissions to the atmosphere, which presents difficultly due to
the size of the water droplets needed. These dried particles must then be size classified as

PM_. The specific mix of soluble and insoluble materials and concentration in water droplets
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depend on the source (industrial sector, controls, raw materials, etc) and cannot be
generalized. Therefore, it is difficult to determine the size range of the water droplets that must

be sampled in order to capture the ones that will dry and become PM3:s.

Another confounding factor is that particles are measured and regulated based on their
aerodynamic diameter, not their physical diameter, and the PMz.s moniker represents a 50%
transmission point at nominally 2.5 um aerodynamic diameter along a penetration curve for a
size classification device. Along this curve, the larger particles are not excluded altogether, but
are collected with substantially decreasing efficiency and smaller particles are collected with
increasing (up to 100%) efficiency. For a more in-depth discussion of these topics, please see
the paper titled “Development of Plans for Monitoring Emissions of PM1, PM,s and PM1g from
Stationary Sources with Wet Stacks” by David Leith and Maryanne G. Boundy, located in
Appendix H and “2009 Final Report: Integrated Science Assessment for Particulate Matter”

(http://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=216546).

In addition to entrained water droplets, the exhaust gas may contain solid particles that are not
associated with water droplets. Finally, the exhaust may also contain gaseous organic and
inorganic compounds that condense or react to form particles when the gas cools. Itis
necessary in the measurement of PM 2.5 from sources with entrained water droplets that both

filterable and condensible material are characterized.

A Word of Caution
As discussed above, OTMs are test methods which have not yet been subject to the Federal
rulemaking process. For this particular OTM, we have the particular concerns explained in the
next section. Additionally, the EPA strongly encourages the submission of additional supporting

field and laboratory data as well as comments in regard to these methods.

More Information Needed
The appropriateness of the following aspects of OTM-036 have not yet been assessed.
Additional data is needed is these areas before this method can be fully evaluated regarding

the issues discussed below. Any data developed during the application of this OTM that may
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assist in the further evaluation of these unknowns should be submitted to EPA’s Measurement
Technology Group.

Electronic copies should be submitted via email with the subject line “OTM-036" to:
EMC@epa.gov

Paper copies should be mailed to:
Measurement Technology Group
Office of Air Quality Planning and Standards
U.S. Environmental Protection Agency (Mail Code E143-02)
Research Triangle Park, NC 27711

e Probe transfer efficiency - If water droplets, which become PM, s, and particles are not
being efficiently transferred through the probe, the corresponding PM, s results would be
biased low.

e Droplet shattering during drying - More information is needed to determine whether or
not water droplets are shattering during the drying process. If this shattering is occurring, it
would cause the PM, s results to be biased high.

e Probe water droplet residence time - More information is also needed about the probe
water droplet residence time. This aspect of the method is difficult to assess as it is a
function of flow rate, probe temperature, probe inside diameter, specific heat of the gas
stream and water droplet concentration and size distribution. Improperly low residence
time would bias the PM, s results low.

e Nozzle - While nozzle efficiency testing was conducted (See Appendix E, F and G of this
document), EPA believes the results were inconclusive due to imprecision of the
experimental design and measurements. It should be noted that 27 % of runs were rejected
based on test observations of poor PSL atomization or microsphere dispersion, 30 % of the
runs were rejected during data analysis for microsphere clustering, and 7 % of the runs
were rejected during data analysis for microsphere bounce. After all the various data points

were rejected as invalid, the nozzle efficiency curve was determined with only 37% of the
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runs. In addition, there was only one run deemed valid in the critical <10um range.
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EPA recommends further evaluation of the nozzle efficiency using a vibrating orifice aerosol
generator (VOAG) and monodisperse droplets or other experimental design with
appropriate data quality indicators for precision.

e Method 301 Testing — The Method 301 testing conducted to validate the method using
analyte spiking approach did not meet the required number of test runs due to issues with
either train setup or train recovery which resulted in damage to the filter. The end user
should be aware that during the Method 301 testing the trains were not validated using
dynamic spiking, due to the nature of measurement. Instead, a static spike of salt particles
were introduced into the nozzle of the sampling trains following sampling of a wet stack as
additive to the field runs. This issue was discussed prior to testing with EPA and EPA
recognized the extreme difficulty in dynamically spiking water droplets during test runs and
agreed to static spiking. The salt particles were nominally less than PM__s, which is
substantially smaller than the water droplets that would form PM; 5 particles when dried.

e QA/ QC Procedures - This version of OTM-036 contains new QA/QC procedures that have
not been demonstrated in the field. These new QA/QC procedures may require further

study to determine their suitability (i.e., posttest leak check.)
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Caveats

EPA advises all potential users to review the method and all appendices carefully before
application of this method.

End users should be aware that due to the lack of verification and validation for this test
method, any data gathered using this test method may be invalidated in the future.

You must use this method in combination with Method 202 of 40 CFR Part 51, Appendix
M for measuring particulate matter regardless of the temperature of the gas stream. This
method should not be used directly for filterable PM, s emission limits due to the
elevated filtration temperature required.

This method may be considered for use in Federally enforceable State and local programs
(e.g., Title V permits, State Implementation Plans (SIP)) provided it is subject to an EPA
Regional SIP approval process or permit veto opportunity and public notice with the
opportunity for comment.

This method may also be considered to be a candidate for use as an alternative method to
meet Federal requirements under 40 CFR Parts 60, 61, and 63. However, any alternative
method must be approved under 60.8, 61.13, or 63.7(f) before use for this purpose.
Consideration of a method's applicability for a particular purpose should be based on the
stated applicability as well as the supporting technical information outlined in the table.
This method is available for application without EPA oversight for other non-EPA program
uses including state permitting programs and scientific and engineering applications.

This method was submitted by parties outside the Agency, the EPA staff may not
necessarily be the technical experts on these methods. Therefore, technical support from
EPA for these methods is limited, but the table contains contact information for the
developers so that you may contact them directly.

This method is subject to change based on the review of additional validation studies or on
public comment as a part of adoption as a Federal test method, the Title V permitting

process, or inclusion in a SIP.
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OTHER TEST METHOD 36 - DETERMINATION OF FILTERABLE PM:s
EMISSIONS FROM MOISTURE SATURATED AND/OR DROPLET-
LADEN STATIONARY SOURCE GAS STREAMS

(Constant Sampling Rate Procedure)

1.0 Scope and Applicability
1.1 Scope.

This method was developed to describe the procedures that the stack tester (“you”) must follow
to measure filterable particulate matter emissions equal to or less than a nominal aerodynamic
diameter of 2.5 micrometers (PM2:) from moisture saturated (wet) and/or droplet-laden gas
streams from stationary sources.

1.2 Applicability.

This method addresses the equipment, preparation, and analysis necessary to measure filterable
PM25 emissions in droplet-laden and/or moisture-saturated gas streams. You must use this
method in combination with Method 202 of 40 CFR Part 51, Appendix M (Method 202) for
measuring condensable particulate matter regardless of the temperature of the gas stream. The
probe and filter box heat for the sampling train is used in this method to vaporize droplets in the
sample gas stream and can also vaporize volatile particulate matter in the gas stream.

This method can be used to measure filterable PM2 s particulate matter based on the material
passing through a PM2 s cyclone and depositing in the cyclone exit tubing, filter, and front half of
the filter holder. This method can also be used to measure total filterable particulate matter
based on the material captured in all parts of the sampling train. When used to measure total
filterable particulate matter, the results obtained with this method are similar to those measured
by Methods 5 and 5B.

1.3 Responsibility.

You are responsible for obtaining the equipment and supplies you will need to use this method.
You must also develop your own procedures for following this method and any additional
procedures to ensure accurate sampling and analytical measurements.

1.4 Additional Methods.

To obtain results, you must have a thorough knowledge of the following test methods found in
Appendices A-1 through A-3 of 40 CFR Part 60:

(a) Method 1 - Sample and velocity traverses for stationary sources.

(b) Method 2 - Determination of stack gas velocity and volumetric flow rate (Type S Pitot tube).
(c) Method 3 - Gas analysis for the determination of dry molecular weight.

(d) Method 4 - Determination of moisture content in stack gases.

(e) Method 5 - Determination of particulate matter emissions from stationary sources.

You must also have a thorough knowledge of Methods 201A and Method 202 of Appendix M.
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1.5 Limitations.

You cannot use this method to measure emissions in which the water droplets present in the gas
stream cannot be efficiently evaporated by the probe operated at 160°C £ 14°C (320°F £ 25°F).

To measure filterable PM. s in emissions where water droplets cannot be completely evaporated,
we recommend that you use Method 5 of Appendix A-3 to Part 60.

This method cannot be used to traverse vertically in a horizontal duct due to the droplet
reservoir. This method is also not applicable for sampling locations subject to cyclonic flow as
defined by Method 1.

1.6 Conditions for Using This Method

To use this method as an alternative to Methods 5 or 5B, you must recover the particulate matter
collected in the precutter nozzle and probe before the PM2 s cyclone, the PM2s cyclone, the
PM2 s exit tubing, the front half of the filter holder, and the filter. Be aware that this method
determines PM_ s filterable emissions by sampling from a recommended maximum of 12 sample
points, at a constant flow rate through the train (the constant flow is necessary to maintain the
size cut of the cyclone), and with a filter that is in a specific temperature range. In contrast,
Methods 5 and 5B trains are operated isokinetically with varying flow rates through the train.
Further, to use this method in place of Methods 5 or 5B, you must extend the sampling time so
that you collect the minimum mass necessary for weighing each portion of this sampling train.

If you are using this method as an alternative to a test method specified in a regulatory
requirement (e.g., a requirement to conduct a compliance or performance test), then you must
receive approval from the authority that established the regulatory requirement before you
conduct the test. This test method includes a requirement to separately recover the solids
captured in (1) the appropriately sized filter, (2) the cyclone exit tube and the front half of the
filter holder, (3) the front half of the PM2s cyclone and the cyclone cup, (4) the probe, and (5)
the precutter nozzle. Filterable PM2s is defined as the material recovered in samples (1) and (2).
Total filterable particulate matter (i.e., equivalent to Methods 5 or 5B) is the sum of the material
recovered from all five samples.

2.0 Summary of Method

Filterable PM. 5 is measured by extracting a gas sample at a predetermined constant flow rate
through a heated out-of-stack cyclone and filter. The probe and hot box containing the cyclone
and filter are maintained at 160°C £ 14°C (320°F + 25°F) to ensure that all gas stream droplets
have evaporated and only dry particles enter the sizing device. The cyclone separates particles
with nominal aerodynamic diameter of 2.5 micrometers. To minimize variations in the
isokinetic sampling conditions, you must establish well-defined limits to the sampling rate.
After a sample is obtained, remove uncombined water from the particulate matter, and then use
gravimetric analysis to determine the particulate mass for each size fraction. The sampling train
may be used to measure total filterable PM and filterable PM2 s emissions. Figure 1 of Section
17 presents the schematic of the sampling train.

This method is based on Method 201A. The numbering and sequence of the equations used in
this method have been kept the same as Method 201A even though not all of the Method 201A
equations and calculations are used in this method. Equations not needed are marked in Section
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12. There are differences in the numbering of the sample containers in this method as compared
to Method 201A.

3.0 Definitions

3.1 Condensable particulate matter (CPM) means material that is vapor phase at stack
conditions, but condenses and/or reacts upon cooling and dilution in the ambient air to form solid
or liquid PM immediately after discharge from the stack. Note that all CPM is assumed to be in
the PM2 s size fraction.

3.2 Constant weight means a difference of no more than 0.5 mg or one percent of total weight
less tare weight, whichever is greater, between two consecutive weighings, with no less than six
hours of desiccation time between weighings.

3.3 Filterable particulate matter (FPM) means particles that are emitted directly by a source as a
solid or liquid at stack or release conditions and captured on the filter of a stack test train.

3.4 Field Train Proof Blank. A train blank collected from a clean, fully-assembled sampling train
prior to conducting the first emissions test. The sampling train is assembled, leak checked, and
left exposed on the sampling platform for a period of time equal to an actual test run, with a final
leak check performed at the conclusion of the exposure time. Samples are collected and
processed as would occur for an actual test run.

3.5 Primary particulate matter (PM) (also known as direct PM) means particles that enter the
atmosphere as a direct emission from a stack or an open source. Primary PM has two
components: FPM and CPM. These two PM components have no upper particle size limit.

3.6 Primary PMzs (also known as direct PMzs, total PM2s, PM2s, or combined filterable PM2s
and condensable PM) means PM with an aerodynamic diameter equal to or less than 2.5
micrometers. These solid particles are emitted directly from an air emissions source or activity,
or are the gaseous or vaporous emissions from an air emissions source or activity that condense
to form PM at ambient temperatures. Direct PM2.s emissions include elemental carbon, directly
emitted organic carbon, directly emitted sulfate, directly emitted nitrate, and other inorganic
particles (including but not limited to crustal material, metals, and sea salt).

4.0 Interferences

You cannot use this method to measure PM2 s emissions where the water droplets cannot be
completely evaporated prior to the PM_ 5 sizing device.

5.0 Safety

Disclaimer—Because the performance of this method may require the use of hazardous
materials, operations, and equipment, you should develop a health and safety plan to ensure the
safety of your employees who are on site conducting the particulate emission test. Your plan
should conform to all applicable Occupational Safety and Health Administration, Mine Safety
and Health Administration, and Department of Transportation regulatory requirements. Because
of the unique situations at some facilities and because some facilities may have more stringent
requirements than is required by State or federal laws, you may have to develop procedures to
conform to the plant health and safety requirements.
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6.0 Equipment and Supplies

Figure 2 of Section 17 shows the cyclone head and filter holder arrangement used in this method.
The sampling train is the same as Method 5 of Appendix A-3 to Part 60 with the exception of the
precutter nozzle and the PM2 s cyclone before the filter holder. The following sections describe
the sampling train’s primary design features in detail.

6.1 Filterable Particulate Matter Sampling Train Components.

6.1.1 Precutter Nozzle.

You can use glass, quartz, stainless steel (316 or equivalent) or fluoropolymer-coated stainless
steel nozzles with a sharp tapered leading edge designed to remove particles and droplets with a
50% cut size equal to or greater than 12 micrometers. The precutter nozzle must meet the design
specifications shown in Figure 3 of Section 17. Use a caliper to verify that the dimensions of the
precutter nozzle are within £0.025 cm(0.01 inch) of the design specifications. We recommend
that you have a large number of nozzles in small diameter increments available to increase the
likelihood of using a single nozzle for the entire traverse.

6.1.2 PM2s Cyclone.

6.1.2.1. Use stainless steel (316 or equivalent) or fluoropolymer-coated PM2 s cyclones. You may
use cyclones constructed of high-temperature specialty metals such as Inconel, Hastelloy, or
Haynes 230 (See also Section 8.6.1.). The cyclones must meet the design specifications shown
in Figure 7 of Section 17. Use a caliper to verify that the dimensions of the PM2 5 cyclone is
within £0.02 cm of the design specifications.

Example suppliers of PM:s cyclones include the following:
(@) Environmental Supply Company, Inc., 2142 E. Geer Street, Durham, North Carolina
27704. Telephone No.: (919) 956-9688; Fax: (919) 682-0333.

(b) Apex Instruments, 204 Technology Park Lane, Fuquay-Varina, North Carolina 27526.
Telephone No.: (919) 557-7300 (phone); Fax: (919) 557-7110.

6.1.2.2. You may use alternative cyclones if they meet the requirements in Development and
Laboratory Evaluation of a Five-Stage Cyclone System, EPA-600/7-78-008
(http://cfpub.epa.gov/ols).

6.1.3 Filter Holder.

Use a filter holder that is glass or stainless steel (316 or equivalent). Commercial-size filter
holders are available depending upon project requirements, including commercial stainless steel
filter holders to support 25-, 47-, or 63-mm diameter filters. Commercial size filter holders
contain a fluoropolymer O-ring, a stainless steel screen that supports the particulate filter, and a
final fluoropolymer O-ring. Screw the assembly together and attach to the outlet of the PM2s
cyclone. The filter must not be compressed between the fluoropolymer O-ring and the filter
housing.

6.1.4 Pitot Tube.

You must use a Pitot tube made of heat resistant tubing. Attach the Pitot tube to the probe with
stainless steel fittings. Follow the specifications for the Pitot tube and its orientation to the inlet
nozzle given in Section 6.1.1.3 of Method 5 of Appendix A-3 to Part 60.
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6.1.5 Probe and Liner.

The probe sheath must be capable of heating the gas stream to 160°C + 14°C (320°F + 25°F) to
evaporate all gas stream moisture. The probe must have a thermocouple mounted at least three
locations and no more than 6 inches from the inlet to the probe. The probe liner must be glass,
quartz, Teflon or fluoropolymer-lined. Follow the specifications in Section 6.1.1.2 of Method 5
of Appendix A-3 to Part 60. The probe must be a minimum of four feet long to ensure complete
droplet evaporation prior to entry to the cyclone.

6.1.6 Differential Pressure Gauge, Condensers, Metering Systems, Barometer, and Gas Density
Determination Equipment.

Follow the requirements in Sections 6.1.1.4 through 6.1.3 of Method 5 of Appendix A-3 to Part
60, as applicable.

6.2 Sample Recovery Equipment.

6.2.1 Filterable Particulate Recovery.
Use the following equipment to quantitatively determine the amount of filterable PM recovered
from the sampling train.

(a) PM2s Cyclone and filter holder brushes.

(b) Wash bottles. Two wash bottles are recommended. Any container material is
acceptable, but wash bottles used for sample and blank recovery must not contribute
more than 0.1 mg of residual mass to the CPM measurements.

(c) Leak-proof sample containers. Containers used for sample and blank recovery must
not contribute more than 0.10 mg of residual mass to the CPM measurements. Sample
containers must be rinsed with acetone before use.

(d) Petri dishes. For filter samples; glass or polyethylene, unless otherwise specified by
the Administrator.

(e) Graduated cylinders, or balance. To measure condensed water to within 1 ml or 0.5 g
graduated cylinders must have subdivisions not greater than 2 ml.

(F) Plastic storage containers. Air-tight containers to store silica gel.

6.2.2 Condensable PM Recovery. You must use this method in combination with Method 202 for
measuring condensable particulate matter regardless of the temperature of the gas stream. Refer
to section 6.2.1 of Method 202 for the equipment needed for condensable PM recovery.

6.2.3 Analysis Equipment.
(@) Funnel. Glass or polyethylene, to aid in sample recovery.
(b) Rubber policeman. To aid in transfer of silica gel to container; not necessary if silica
gel is weighed in the field.
(c) Analytical balance. Analytical balance with a minimum resolution of — or capable of
detecting a mass difference as low as 0.0001 g (0.1 mg).
(d) Balance. To determine the weight of the moisture in the sampling train components,
use an analytical balance with a minimum resolution of — or capable of detecting a mass
difference as low as 0.1 g.
(e) Fluoropolymer beaker liners or glass beakers (or other non-reactive containers).
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7.0 Reagents, Standards, and Sampling Media
7.1 Sample Collection.

You must use this method in combination with Method 202 for measuring condensable
particulate matter regardless of the temperature of the gas stream. In addition to the specification
below, please refer to section 7.1.2 through 7.1.5 of Method 202 for the additional requirements
for sample collection.

Use a nonreactive, nondisintegrating glass fiber, quartz, or polymer filter that does not a have an
organic binder and meets the requirements of Section 7.1.1 of Method 5. The filter must have an
efficiency of at least 99.95 percent (less than 0.05 percent penetration) on 0.3 micrometer dioctyl
phthalate particles. You may use test data from the supplier’s quality control program to
document the PM filter efficiency.

Note: There is substantial evidence of alkaline material on a majority of glass filter media. In
order to avoid the possibility of biased results, some testers have decided to use only quartz
filters when performing Method 5.

7.2 Sample Recovery and Analytical Reagents
Please refer to section 7.2 of Method 202 for the requirements for sample recovery and analytical
reagents related to Method 202.

7.2.1 Acetone.

Use acetone that is stored in a glass bottle. Do not use acetone from a metal container because it
will likely produce a high residue in the laboratory and field reagent blanks. You must use
acetone with blank values less than 1 part per million by weight residue. Analyze acetone blanks
prior to field use to confirm low blank values.

7.2.2 Particulate Sample Desiccant.

Use indicating type anhydrous calcium sulfate to desiccate samples prior to weighing.
8.0 Sample Collection, Preservation, Storage, and Transport
8.1 Qualifications

This is a complex test method. To obtain reliable results, you should be trained and experienced
with stack filtration systems (such as cyclones and filters) and impinger and moisture train
systems.

8.2 Preparations

Follow the pretest preparation instructions in Section 8.1 of Method 5 of Appendix A-3 to Part
60.

8.3 Site Setup.

You must complete the following to properly set up for this test:

(a) Determine the sampling site location and traverse points.
(b) Verify the absence of cyclonic flow.
(c) Complete a preliminary velocity profile and select a nozzle(s) and sampling rate.
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8.3.1 Sampling Site Location and Traverse Point Determination.

Follow

the standard procedures in Method 1 of Appendix A-1 to Part 60 to select the appropriate

sampling site. Choose a location that maximizes the distance from upstream and downstream
flow disturbances.

(a) Traverse points. The required maximum number of total traverse points at any
location is 12, as shown in Figure 6 of Section 17. You must prevent the disturbance and
capture of any solids accumulated on the inner wall surfaces by maintaining a 1-inch
distance from the stack wall (0.5 inch for sampling locations less than 36.4 inches in
diameter with the Pitot tube and 32.4 inches without the Pitot tube).

(b) Round or rectangular duct or stack. If a duct or stack is round with two ports located
90° apart, use six sampling points on each diameter. Use a 3x4 sampling point layout for
rectangular ducts or stacks. Consult with the Administrator to receive approval for other
layouts before you use them.

8.3.2 Cyclonic Flow.

Do not

use this method at sampling locations subject to cyclonic flow. Also, you must follow

procedures in Method 1 of Appendix A-1 to Part 60 to determine the presence or absence of
cyclonic flow and then perform the following calculations:

() As per Section 11.4 of Method 1 of Appendix A-1 to Part 60, find and record the
angle that has a null velocity pressure for each traverse point using an S-type Pitot tube.
(b) Average the absolute values of the angles that have a null velocity pressure. Do not
use the sampling location if the average absolute value exceeds 20°. (Note: You can
minimize the effects of cyclonic flow conditions by moving the sampling location or,
placing gas flow straighteners upstream of the sampling location

8.3.3 Preliminary Velocity Profile.

Conduct a preliminary velocity traverse by following Method 2 of Appendix A-1 to Part 60
velocity traverse procedures. The purpose of the preliminary velocity profile is to determine all
of the following:

8.3.3.1

(a) The gas sampling rate for the cyclone in order to meet the required particle size cut.
(b) The appropriate nozzle to maintain the required gas sampling rate for the velocity
pressure range and isokinetic range. If the isokinetic range cannot be met (e.g., batch
processes, extreme process flow or temperature variation), void the sample or use
methods subject to the approval of the Administrator to correct the data. The acceptable
variation from isokinetic sampling is 80 to 120 percent and no more than 100 + 20
percent (two out of 12) sampling points outside of these criteria.

(c) The necessary sampling duration to obtain sufficient particulate matter catch weights.

Preliminary traverse.

You must use an S-type Pitot tube with a conventional thermocouple to conduct the traverse. A
Pitot tube mounted on a probe with the precutter nozzle attached must be used for the
preliminary traverse. Conduct the preliminary traverse as close as possible to the anticipated
testing time on sources that are subject to hour-by-hour gas flow rate variations of approximately
+ 20 percent and/or gas temperature variations of approximately + 28°C (£ 50°F). (Note: You
should be aware that these variations can cause errors in the cyclone cut diameters and the
isokinetic sampling velocities.)
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8.3.3.2 Velocity pressure range. Insert the S-type Pitot tube and probe assembly at each traverse
point and record the range of velocity pressures measured on the data form in Method 2 of
Appendix A-1 to Part 60. You will use this later to select the appropriate nozzle.

8.3.3.3 Initial gas stream viscosity and molecular weight. Determine the average gas
temperature, average gas oxygen content, average carbon dioxide content, and estimated
moisture content. You will use this information to calculate the initial gas stream viscosity
(Equations 3a and 3b) and molecular weight (Equations 1 and 2). (Note: You must follow the
instructions outlined in Method 4 of Appendix A-3 to Part 60 or Alternative Moisture
Measurement Method Midget Impingers (ALT-008) to estimate the moisture content. You may
use a wet bulb-dry bulb measurement or hand-held hygrometer measurement to estimate the
moisture content of sources with gas temperatures less than 71°C (160°F).

8.3.3.4 Approximate PM> s concentration in the gas stream. Determine the approximate
concentration for the PM2s components of the gas stream through qualitative measurements or
estimates from previous stack PM emissions tests. Having an idea of the PM. s concentration in
the gas stream is not essential but will help you determine the appropriate sampling time to
acquire sufficient PM2 s weight for better accuracy at the source emission level. The collectable
PM2s weight requirements depend primarily on the types of filter media and weighing
capabilities that are available and needed to characterize the emissions. Estimate the collectable
PM concentrations in the greater than 2.5 micrometer and less than or equal to 2.5 micrometer
size ranges. Typical PM2s concentrations are listed in Table 1 of Section 17. Additionally,
relevant sections of AP-42, Compilation of Air Pollutant Emission Factors, may contain particle
size distributions for processes characterized in those sections, and Appendix B2 of AP-42
contains generalized particle size distributions for nine industrial process categories (e.g.,
stationary internal combustion engines firing gasoline or diesel fuel, calcining of aggregate or
unprocessed ores). The generalized particle size distributions can be used if source-specific
particle size distributions are unavailable. Appendix B2 of AP-42 also contains typical
collection efficiencies of various particulate control devices and example calculations showing
how to estimate uncontrolled total particulate emissions, uncontrolled size-specific emissions,
and controlled size-specific particulate emissions. (http://www.epa.gov/ttnchiel/ap42.)

8.4 Pre-test Calculations.

You must perform pre-test calculations to help select the appropriate gas sampling rate through
thePM2 s cyclone (PM2s). Choosing the appropriate sampling rate will allow you to maintain the
appropriate particle cut diameter based upon preliminary gas stream measurements, as specified
in Table 2 of Section 17.

The gas sampling rate is defined by the performance curve for the PM2s cyclone, as illustrated in
Figure 8 of Section 17. You must select a gas sampling rate such that the cyclone cut point will
be in the middle of the acceptable range (2.25-2.75 micrometers). You must use the calculations
in Section 8.5 to determine a gas sampling rate that will achieve the appropriate cut size
specification for the cyclone.

8.5 Test Calculations.

You must perform all of the calculations in Table 3 of Section 17 and the calculations described
in Sections 8.5.1 through 8.5.5.
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8.5.1 Assumed Reyn