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FABRIC FILTER BAG LEAK DETECTION GUIDANCE

This document provides guidance on the use of triboelectric monitors as fabric filter bag leak detectors. It does
not impose regulatory requirements. The guidance addresses only one suggested approach to the use of bag leak
detectors. However, proper setup and operation of a bag leak detector can vary with site-specific conditions and those
conditions may dictate variances from the approach suggested in this guidance.

This document includes fabric filter and monitoring system descriptions; guidance on monitor selection,
installation, set up, adjustment, and operation; and quality assurance procedures. The monitoring system description and
information on monitor selection and installation was taken primarily from information received from one instrument
vendor." The monitor set up procedure in this guidance was developed based on testing conducted on shaker and pulse-
jet baghouses; however, the guidance is expected to apply to reverse-air baghouses as well.>?

1.0 APPLICABILITY

Several types of instruments are available to monitor changes in particulate emission rates for the purpose of
detecting fabric filter bag leaks or similar failures. The principles of operation of these instruments include electrical
charge transfer and light scattering. This guidance applies to charge transfer monitors that use triboelectricity to detect
changes in particle mass loading. Charge transfer monitors based on electrostatic induction are also potentially
applicable, but sufficient information was not available to include them in this guidance.

The set up procedures described in this guidance are intended to allow the operator to identify upset conditions
within the baghouse (e.g., torn bags) using real time data. This guidance is not intended to evaluate changes in the long
term performance of the baghouse system, nor does it apply to applications in which the monitoring system attempts to
quantify emission rates. The guidance assumes an emission source with relatively constant exhaust gas flow rate and
particulate matter (PM) characteristics. This guidance is not appropriate for applications in which these factors vary
significantly. In addition, only fabric filters (both positive and negative pressure) with exhaust gas stacks are covered by
this guidance.

2.0  EMISSION SOURCE AND CONTROL DEVICE DESCRIPTIONS

This section contains information on the different types of fabric filters and the types of emission sources they are

used to control. Information on fabric filter types and fabric filter operation was taken from References 4 and 5.
2.1 FABRIC FILTERS
Fabric filters are one of the most widely used devices for controlling emissions of PM. A fabric filter system

typically consists of multiple filter elements, or bags, enclosed in a compartment, or housing. The process stream



typically enters the housing and passes through the filter elements, and PM accumulates as a dust cake on the surface of
the bag. This dust layer becomes the effective filter medium. The filter elements are cleaned periodically to remove the
collected dust. A short-duration spike in particulate emissions occurs immediately following cleaning due to the loss of
the dust cake.

Fabric filters generally are classified by cleaning method. The four types of cleaning methods are reverse-air,
shaker, pulse-jet, and sonic cleaning. Reverse-air fabric filters are cleaned by back-flushing the filters with low pressure
air flow, which is provided by a separate fan. Figure 1 depicts the reverse-air cleaning method. In shaker-type systems
(Figure 2), a reciprocating motion is mechanically applied to knock the filter cake off the bags. Pulse-jet fabric filters
use high-pressure compressed air, which creates a shock wave that travels along the bag, thereby loosening accumulated
dust from the filter material (see Figure 3). Sonic cleaning employs a sonic horn to induce acoustic vibrations in the
fabric. This method generally is used to enhance shaker and reverse-air cleaning systems.

Fabric filters also can be can be classified as either positive- or negative-pressure designs, depending upon the
location of the fan(s) that provides the motive force for the exhaust stream through the unit. The fan is located upstream
of the filter housing in a positive-pressure (forced-draft) unit, and downstream of the filter housing in a negative-pressure
(induced-draft) unit. Positive-pressure baghouses require no ductwork or exhaust stack downstream of the unit, making
bag leak detection more difficult. As such, this guidance does not apply to positive pressure baghouses without exhaust
ductwork or an exhaust gas stack.

Fabric filters are capable of extremely high control efficiencies of both coarse and fine particles; outlet

concentrations as low as 20 mg/dscm (0.01 gr/dscf) can be achieved with most
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Figure 3. Pulse-jet cleaning method.*

fabric filter systems. Fabric filters are not suitable for use if the emission stream contains hygroscopic materials, a high
moisture content, or sticky substances; clogging (blinding) of the filter media can occur in these conditions. Gas stream
temperatures in excess of approximately 288°C (550°F) must first be cooled, unless special ceramic or refractory fiber
bags are used. Either of these modifications can add significantly to the cost of the control system. In addition, fabric
filters generally are not preferred for use on highly corrosive exhaust streams or to remove high levels of soluble gases
from exhaust streams. Charge transfer monitors are particularly suited to the same type of applications that use fabric
filters for control of particulate emissions.
2.2 EMISSION SOURCES

Fabric filters are used in a wide variety of industrial applications for which efficient removal of PM from
relatively dry exhaust streams is desired. In the mineral product industries, fabric filters are commonly used for emission
control and product recovery for milling operations such as crushing, grinding, and screening. Fabric filters also are the
preferred control device for mineral product pyroprocesses such as cement and lime kilns. In the metallurgical

industries, fabric filters are often used to control emissions from furnaces and boilers. Table 1 lists some of



TABLE 1. COMMON INDUSTRIAL APPLICATIONS FOR FABRIC FILTERS

Industry Sources
Steel Electric arc furnaces®
Sintering plants®
Boilers®
Foundries Cupolas®
Nonferrous metals Lead furnaces®

Copper smelting furnaces®
Zinc furnaces®

Grain handling Cleaning operations
Grinding mills
Mixers and blenders
Material transfer

Mineral processing Crushers

Grinding mills
Screening operations
Air classifiers

Dryers

Kilns®

Calciners®
Cement Raw mills

Kilns®

Finish mills
Asphalt concrete Drum mixers
Glass Melting furnaces®
Chemical Dryers

Grinding mills
Power plants Coal-fired boilers®
Waste disposal Incinerators®

*Cooling of the gas stream or use of refractory fiber bags may be required.

the more common industrial applications for fabric filters. Fabric filters generally are not used with sources
characterized by moist and/or sticky exhaust streams, such as those from wood product dryers.
3.0 MONITORING SYSTEM DESCRIPTION

Triboelectric monitoring systems typically consist of one or more in-stack probes, a cable from the sensor
assembly to the main instrument box, and signal-processing electronics houéed in the main box. An example monitoring

system is shown in Figure 4.
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Figure 4. Monitoring system schematic.'

The following sections describe the principles of operation of triboelectric monitoring systems, factors that affect
the performance of these systems, and signal monitoring and alarms.
3.1 PRINCIPLE OF OPERATION

When two solids come into contact, an electrical charge is transferred between the two bodies. This charge
transfer 1s known as the triboelectric principle, or contact electrification. As particles in a gas stream collide with a
sensor placed in the stream, the charge transfer generates a current that can be measured using triboelectric monitoring
equipment. The current signal produced by the triboelectric effect is generally proportional to the particulate mass flow,
though it can be affected by a number of factors as described below. The current, which can be as low as 107" amperes,
is amplified and transmitted to the processing electronics. The processing electronics are tuned to the specific
installation and configured to produce a continuous analog output (i.e., 4-20 mA signal) and/or an alarm at a specific
signal level.

All fabric filter bags allow some amount of PM to pass through,; this constant bleedthrough is used to establish a
baseline signal. The monitoring system detects gradual or instantaneous increases in the signal from the baseline level.
According to vendor literature (see Reference 1), triboelectric monitoring systems have been shown to detect baseline

emissions as low as 0.1 mg/dscm (0.00005 gr/dscf).



3.2 FACTORS THAT AFFECT TRIBOELECTRIC MONITOR PERFORMANCE
The effects of various PM and gas stream parameters on the triboelectric signal are discussed below. The
discussion is based on information obtained primarily from one vendor of triboelectric monitors.

3.2.1 Composition of PM and Probe

The materials that compose the triboelectric probe and the PM in the gas stream have direct bearing on the
triboelectric signal generated. The farther apart the probe and PM materials are on the triboelectric table, the greater the
charge generated by their contact. Generally, contact between a good electrical conductor and a good insulator
produces the greatest signal. With the standard stainless steel triboelectric probe (a good conductor), a stronger signal is
generated by PM composed of insulating materials than by metallic PM.

3.2.2 Velocity

The greater the velocity of a given particle, the greater the signal generated. Depending on the materials
involved, the relationship of signal to velocity ranges from linear to exponential. Observed exponents have ranged up to
apower of 2 (i.e., triboelectric signal increases with the square of velocity). Thus, the signal output can be very sensitive
to changes in gas stream flow rate.

3.2.3 Particle Size

All other factors being equal, the triboelectric signal per unit mass is greater for smaller particles. Small particles
have a greater surface area per unit mass of material, allowing for more efficient charge transfer. Thus, up to a point, the
triboelectric monitor is more sensitive to small particles. However, at some point in the submicron range, particles no
longer strike the probe because they lack sufficient momentum to break out of the gas stream as it flows around the
probe. The aerodynamic diameter at which this phenomenon occurs varies with the material; denser materials are
detected at smaller sizes than less dense materials.

3.2.4 Charge

Charged particles generate a signal independent of the triboelectric effect when they strike the triboelectric
probe. As a result, the instrument is more sensitive to charged particles than to particles without charge. Conditions
that cause variations in the charge on the PM will result in variable sensitivity.

3.2.5 Accumulation of PM on the Probe

When material accumulates on the surface of the probe, the sensitivity of the triboelectric monitor may be
reduced. Harder materials tend to accumulate slowly, if at all, while softer, stickier materials accumulate more rapidly.
Accumulation of conductive PM on the probe can also cause an electrical bridge between the probe and ground,

generating a large signal.



3.2.6 Particle Shape

Particle shape is likely to have some effect on triboelectric signal because, as discussed above for particle size,
shapes with greater surface area per unit mass are expected to generate a greater signal than those with a lower surface-
to-mass ratio. No data, however, are available to quantify what effect, if any, particle shape has on the signal.

3.2.7 Temperature

Gas stream temperature has no direct effect on the signal as long as the temperature remains above the dew point
and below about 1100°F. The triboelectric current generated in the probe is so small that the resistance of the probe is
insignificant, making temperature-induced variation in the conductivity of the probe insignificant. If the temperature
drops below the dew point, water droplets generate a signal in addition to the PM signal. In addition, liquid water on
the probe causes PM to accumulate. Above about 1100°F, the standard stainless steel probe begins to generate
electrons, interfering with the triboelectric signal; this effect increases as temperature increases.

If gas stream temperature affects the nature of the PM, indirect effects on triboelectric signal may occur. For
example, temperature effects on the chemical composition or particle size of the PM would be expected to result in
variations in triboelectric signal. Changes in the gas stream temperature could also indicate a change in process
conditions that could have an effect on PM characteristics.

Any affect of ambient temperature on the electronic components of the instrument can be compensated for
automatically.

3.2.8 Relative Humidity

No direct gas stream humidity effects have been observed as long as the temperatures of the exhaust gas is above
the dew point. If the temperature of the gas stream prior to the monitor drops below the dew point, condensation may
occur and cause false alarms. Indirect effects are possible when the PM is hygroscopic or the PM characteristics are
otherwise sensitive to humidity.

3.3 SIGNAL MONITORING AND ALARMS

Triboelectric monitors include on/off (switch type) and analog designs. These designs differ in the output signal
generated by the electronics. On/off systems operate only with an alarm relay output that is activated at a pre-set level
to indicate a high emission level. Analog systems operate with a continuous 4 to 20 mA signal that corresponds directly
to the relative particulate emission level. Analog systems usually also include one or more alarm relays. The simplest
analog monitor has an analog gauge with a needle indicating the current signal (percent of scale) and an ow/off relay that
is tripped when the input signal reaches the level set by the user. Other monitors may include analog output signals and

gauges, low and high alarms, digital readouts, internal diagnostics, and quality assurance functions. Analog systems are



recommended over on/off systems, so baghouse activity (baseline signal and cleaning peaks) may be tracked visually and
recorded.
4.0 SYSTEM MATERIAL SELECTION AND PROBE LOCATION

The following sections provide guidance on sensor material selection, probe location, and signal processing
electronics.

4.1 SENSOR ASSEMBLY MATERIAL SELECTION

The materials for the probe and insulator should be selected based on the service environment, and selections
should be approved by the manufacturer. Material selection for the insulator is especially important. The insulator is
positioned between the probe and the housing to electrically isolate the probe, and this isolation must be maintained to
assure valid signal transmission. If PM accumulates on the probe sufficiently to bridge over the insulator to the housing,
the current will flow from the housing to the probe, generating false alarms.

Several materials of construction are available for sensors. Probes are often made from stainless steel for
standard applications. Other mateirals that may be used are tungsten carbide for abrasive applications or Inconel for
corrosive applications. Insulators may be made from Teflon (e.g., for abrasive, noncorrosive applications), high-
performance polymers (e.g., for moist gas streams), or ceramics (e.g., for high temperature and/or pressure
applications). Air purge can be used to minimize the buildup of particulate matter on the insulator.

4.2 SENSOR LOCATION

The sensor, or probe, is designed to be mounted directly on the ductwork downstream of the fabric filter
housing. Where practicable, the probe should be installed so that it extends at least halfway across the duct cross-
sectional area. The maximum probe length may be hmited (for example, 36 inches). For large ducts (greater than 72
inches), multiple sensors can be installed and electrically connected in parallel. The insulator sleeve should be flush with,
or protrude slightly from, the inner duct wall; it should not be recessed within the duct wall.

The probe should be located, where practicable, in a length of straight duct, a minimum of 2 duct diameters
downstream and one-half duct diameter upstream from any flow disturbance, such as a bend, expansion, or contraction
in the stack or duct. A velocity traverse is recommended, in order to insure the probe is sited in a location that has
similar flow characteristics to the overall exhaust gas stream. In nonmetallic ducts, an electrostatic (Faraday) shield
should surround the duct and be electrically connected to the probe along with an earth ground to isolate the signal from
stray electrical fields. It is important that the probe is well grounded. In addition, the probe should not be installed in a

location that experiences excessive vibration or is in close proximity to a high voltage or current source.



To avoid potential build-up of particles around the probe, it should not be installed at the bottom of horizontal
ducts or pipes. The location should allow ready access for maintenance and allow for removal of the sensor from the
duct for inspection and cleaning. An example installation location for a negative-pressure fabric filter application is
shown in Figure 5.

4.3 SIGNAL PROCESSING ELECTRONICS

The signal processing electronics can be connected directly to the sensor assembly or located at a distance using
coaxial cable. The electronics should not be exposed to temperatures outside the range specified by manufacturers. The
electronics should be protected from excessive vibration and physical damage and accessible for maintenance. The
display should be visible to the operator.

5.0 MONITORING SYSTEM OPERATION
The following sections provide guidance on monitor set up (sensitivity, response time, and alarm levels) and

operation. Methods for checking system response and drift are also included.
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Figure 5. Installation location for a negative-pressure fabric filter application.

5.1 APPROACH TO MONITOR SET UP

After installation, the sensitivity and response time of the signal processing system are adjusted to establish signal
levels for baseline operation and alarms. Sensitivity is the amplification, or gain, of the system, and this adjustment is
used to establish the baseline signal level as a percent of the system full-scale (for analog systems). The scale is simply a
relativescale from 0 to 100 percent, and the relationship of the signal to the particulate mass emission rate is linear. The

selected baseline level determines the full scale level.
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Increasing the sensitivity decreases the range to be measured; decreasing the sensitivity increases the range to be
measured. For example, if the sensitivity is set so that baseline emissions are at 2 percent of scale, 100 percent of scale
corresponds to an emission rate of 50 times baseline. However, if the sensitivity is set so that baseline is at 10 percent,
full scale is only 10 times the baseline emission rate. Figure 6 illustrates these effects of sensitivity adjustments.

Decreasing the sensitivity to lower the baseline level results in smaller scale reading changes for a given change in
the input signal level, which reduces the system's ability to detect small changes in PM levels (e.g., changes due to small
bag leaks). A better approach is to use a short response time, discussed below, to smooth the cleaning peaks.
Conversely, increasing the sensitivity to raise the baseline setting results in larger scale reading changes for a given

change
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Figure 6. Effects of sensitivity adjustment.
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in input signal level, which can result in nuisance alarms from small changes in PM levels (e.g., from emission spikes
associated with normal cleaning cycles) or cause the cleaning cycle spikes to exceed the scale of the instrument. The
sensitivity is typically set so that normal baseline PM loading is at some level near the bottom of the scale, usually less
than 10 percent.

With a baseline greater than 10 percent, moderate to high cleaning peaks may leave no room for an adequately
high broken bag alarm on scale. Sensitivity is best set so a typical cleaning peak reaches around 30 percent of scale,
leaving plenty of room for an broken bag alarm as a multiple of the typical cleaning peak height, while still allowing
medium and high cleaning peaks to stay within the scale of the graph.

Response time has a smoothing effect on the output signal by allowing the system to average the signal over a
small period of time, thus lessening the effects of a momentary high signal. On a chart recording of the output, a longer
response time results in lower, broader peaks, while a shorter response time results in taller, narrower peaks. In either
case, the area under the curve is identical, and adjusting the response time does not alter the indicated emissions levels.

The shortest response time setting shows the sharp peaks associated with the filter bag cleaning cycle, and the
signal can be used to identify the row or compartment of bags that may require maintenance. However, false alarms may
result from momentary high signals that do not correspond to cleaning cycle peaks. Increasing the response time from
the minimum setting results in a dampening of momentary high signal spikes and smooths cleaning cycle peaks. Long-
term trending of bag wear and overall emissions increases is best monitored by using a long response time; however, a
response time of 5 to 10 seconds is typically recommended by the manufacturer for most filter types because it smooths
momentary high signal spikes while still providing a good representation of baghouse cleaning cycle activity.

Based on data analyzed by the EPA, a response time of 5 seconds typically serves to smooth the baseline and
dampen momentary high signals not associated with a cleaning cycle peak, but still provides an accurate depiction of the
baghouse activity. Figure 7 depicts a typical cleaning peak at 1, 5, 10, and 15 seconds of response time. Ata 1 second

response time, the signal is very jagged. At 5 seconds, it is smoothed out well, without overly dampening the cleaning
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11 percent of scale. A long response time, such as 15 seconds, may permit a ruptured bag to go unnoticed for a longer
time, while the 5 and 10 second response times prevent false alarms by dampening momentary high spikes very well and
only slightly decreasing the height of the cleaning peak.

Some instruments can be set to incorporate a delay time. When a delay time is used, the monitor does not
indicate an alarm until some set time after an emission increase is detected. The alarm is only activated when the signal
remains above the alarm level for the full delay period.

5.2 MONITOR SET UP PROCEDURES

The following procedures provide a recommended set up when applicable to a given site. Changes to these
procedures or alternate procedures may be necessary to address site-specific conditions.

The baseline level is established as a percentage of output scale by adjusting the sensitivity and response time of
the output signal from the sensor assembly. The alarm level is then set based on the baseline emission level and/or
cleaning cycle peaks. Operating characteristics vary for each baghouse, and these settings are unique to each
installation. The general procedures for setting the baseline and alarm levels for analog systems are given below. The
procedures for on/off systems are similar.

The general procedures for setting the baseline and alarm levels for analog type systems are as follows:

1. Ensure that the process is operating normally with air and particulate flow past the probe and that the fabric
filter system is in good repair (filter bags in good condition, pressure drop normal, etc.).

2. Set the response time to minimum, and delay time to zero.

3. Adjust the sensitivity setting until the baseline emissions are 5-10 percent of scale and typical spikes during
filter bag cleaning are below 50 percent of scale.

4. Increase the response time so that the baseline signal is smoothed and momentary high signals are damped,
but the cleaning peaks can still be seen; a response time of 5-10 seconds is recommended.

5. Set the alarm level at 2 times the maximum height of a typical cleaning spike for bag leak detection. (For
example, if the maximum height of a typical cleaning cycle peak is 30 percent of scale, the alarm level should be set to 60
percent of scale.) If there are no discernable cleaning peaks, the alarm level may be set as a multiple of the baseline, such
as three times the baseline.

Some triboelectric monitors have the capability for dual alarm levels. One level may be set as a multiple of the
cleaning peak height with no delay time to detect broken bags, and a second level may be set as a multiple of baseline
emissions with a delay time set at least as long as the cleaning cycle in order to detect increases in the baseline emission

level.
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For on/off systems, the alarm level may be fixed at some percent of full range. Therefore, the alarm level is
effectively adjusted by adjusting the sensitivity to a level which results in normal cleaning peaks occurring below the
alarm level and high cleaning peaks triggering the alarm. A response time of 5-10 seconds is also recommended for
on/off type systems so momentary high spikes do not cause an alarm.

Since a short response time 1s recommended for use in dampening momentary high signals and the alarm level is
recommended to be set as a multiple of the typical cleaning peak height (once sensitivity is adjusted), the use of delay
time is not recommended. This guidance addresses the use of triboelectric monitors as bag leak detectors, not as means
of measuring a mass emission rate. Therefore, the alarm must prompt maintenance of the baghouse and must be able to
detect an abnormally high cleaning cycle peak. The use of delay time may prevent a high cleaning cycle peak from
activating the alarm.

Alternate procedures to set alarm levels may be needed to address site specific conditions. For example, during
one EPA study °, the monitor response to a bag leak was predominantly seen in the baseline signal. In cases such as this
one, it may be appropriate to consider an alarm level that is a multiple of the baseline level and incorporates a delay time
and a longer response time. For this particular study, setting the baseline at 10 percent of scale, the response time at
2 minutes, the alarm level at 30 percent (three times the baseline), and incorporating a delay time of 1 minute was
appropriate. This setting produced alarms during simulated bag leaks. Again, however, monitor setup details will be
site specific.

Another example of an alternate procedure may be when high humidity conditions cause false alarms. In this
case, a procedure to detune the monitor or otherwise prevent the false alarms may be appropriate. Such procedures
should clearly define when the period that alarms are prevented starts and ends.

5.3 MONITORING SYSTEM ADJUSTMENTS

An initial 30-day trial period is recommended to verify that the set up of the instrument is appropriate, in order to
prevent frequent false alarms and ensure that the instrument has sufficient detection capability. Another reason such a
trial period is recommended is to verify the system selected will perform reliably in the application and environment to
which it is exposed. Some monitors may have higher sensitivity upon initial installation, but over a period of several
days will stabilize and remain repeatable. The monitor lacks the ability to compensate for a buildup of particulate on the
probe, so conditioning the system to the process environment is critical to reliable and repeatable operation.

After the sensitivity, response time, alarm levels, and alarm delay (if applicable) have been set and undergone the
30-day trial period, they should not be readjusted unless normal process conditions change in a manner that affects the

characteristics of the particles or exhaust gas stream, such as:
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1. Change out of filter bags, repair of leaks, or other process improvement that would reduce particulate
emissions;

2. Slow drift of signal due to environmental factors such as humidity. If the sensitivity drifts more than -50 to
100 percent from the initial set up, the monitoring system and control device should be inspected and any necessary
repairs performed.

3. Equipment is taken out of service for repair, replacement, or upgrading.
5.4 RESPONSE TEST

The response test is meant to be a check on the operational status of the monitor; it is not an accurate measure of
electronic drift. The system should be tested monthly to ensure a repeatable and reliable response. A test port should be
installed upstream of the probe where a known quantity of dust can be injected into the exhaust gas stream to simulate a
broken filter bag. A specified dusty material and injection procedure should be prescribed that will always be used for
this test. Various quantities of the selected material should be injected until the amount necessary to trigger the alarm is
determined. This quantity of dust should be doubled and used to test the system monthly, in order to verify operation of
the monitor. If the monitor is equipped with a continuous output, the signal response during the dust injection test
should be recorded and compared to testing conducted during previous months. If signal levels differ significantly from
the initial response test, action should be taken to investigate the cause of the discrepancy.
5.5 ELECTRONICS DRIFT CHECKS

The electronics drift checks are meant to be an accurate measure of the monitoring system’s electronic drift. A
zero drift check can be conducted by disconnecting the sensor or shielding it from particulate. A sensitivity check can be
conducted with an instrument which generates a low level current similar to the signal generated by the sensor. The
sensor is disconnected from the electronics (or the process is shut down) and the signal generator is connected in its
place. The instrument is then used to send a controlled input signal to the electronics to test the accuracy of the system.
Some models perform automatic internal drift checks at specified time intervals. The electronics should be adjusted if
the drift is greater than 20 percent, or as specified by the manufacturer. Manufacturer's instructions should be consulted
for procedures specific to each model.
6.0 QUALITY ASSURANCE PROCEDURES

Quality assurance (QA) is a critical element of any environmental data collection. It is a system of management
activities designed to ensure that the data collected are of the type and quality needed by the data user. QA procedures

should include the necessary checks of the monitor’s functioning, measurement performance criteria, maintenance
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procedures, and documentation to assess and document the continuing functioning and accuracy of the bag leak
detection monitor. The following QA procedures are suggested to ensure proper monitoring system operation.
6.1 SENSOR INSPECTION AND CLEANING

Each sensor should be inspected at regular intervals to remove any build-up of material that may collect on the
probe or insulator. A build-up of material on the probe may dampen or decrease the signal strength, and material on the
insulator can form a conductive electrical bridge across the insulator, increasing the signal strength and resulting in a
high alarm.

The rate of material buildup on the sensor assembly is dependent upon many factors and will vary for each
installation. Thus, the interval between inspections or probe cleaning may vary considerably among installations.
Inspection and cleaning of the probe and insulator should be in accordance with the manufacturer's recommendations.
6.2 MONTHLY CHECKS

Monthly QA checks should be performed to ensure the monitor is operating properly. If the results of the
response test or electronics drift check are not favorable, the cause should be investigated and any malfunctions
corrected.

6.2.1 Response Test

According to the procedures specified in section 5.4, inject the previously determined type and quantity of dust
into the port installed in the duct to test the operation of the triboelectric monitor and alarm. A specific injection
procedure and dust type should be defined on a case-by-case basis during the set up of the monitoring system. The
output signal response should be recorded and compared to the reading obtained during the initial monitor set up. If the
readings differ significantly, corrective action should be initiated.

6.2.2 Electronics Drift Check

According to the procedures specified in section 5.5, a signal generator should be used, with signal strengths
that match those determined when the monitor was initially set up, to check the baseline and alarm level readouts. A
zero drift check should be conducted; the readouts should be within 20 percent of the set levels. If the readouts do not
meet this criteria, corrective action should be initiated.
6.3 ANNUAL INSTRUMENT SET UP

If the monitor’s settings have not been adjusted within a year’s time, an annual instrument set up should be

performed. The set up procedures given in section 5.2 should be repeated and documented.
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6.4 RECORDKEEPING

A record that includes the date, time, condition of each sensor as-found, and a description of any actions taken
should be maintained of all inspections (e.g., probe/insulator cleaning). Records should also be maintained for all drift
checks and response tests performed. Each entry in the log should be signed by the person conducting the inspection,
testing, or maintenance.

The initial instrument set up procedures should also be documented so the annual instrument set up will be
performed consistently. Documentation should include values for the baseline (sensitivity) setting, response time setting,
and alarm level(s) and a description of how each was established. If process changes require the system parameters to
be adjusted (see Section 5.3 of this guidance), the date, adjustments, and reasons for the adjustments should be
documented and signed by the personnel responsible for the modifications. The instrument set up procedures should
then be revised accordingly.

7.0 REFERENCES

1. Auburn International, Triboflow and Triboguard Dust Emission Monitors and Broken Bag Detectors. General
Guidelines for Operation, April 1995.

2. Midwest Research Institute, Evaluation of Triboelectric Monitors, Final Test Report, prepared for U.S.
Environmental Protection Agency, Emission Measurement Center, March 1997.

3. Midwest Research Institute, Evaluation of Triboelectric Monitors on Pulse Jet Fabric Filters, prepared for U.S.
Environmental Protection Agency, Emission Measurement Center, September 1997.

4. U.S. Environmental Protection Agency, APTI Course 413: Control of Particulate Emissions. Student Manual,
EPA 450/2-80-066, Research Triangle Park, NC, October 1981.

5. U.S. Environmental Protection Agency, Operation and Maintenance Manual for Fabric Filters,
EPA/625/1-86/020, Research Triangle Park, NC, June 1986.
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§60.33c(a)(3) is met (i.e., the date of the
first annual nonmethane organic com-
pounds emission rate which equals or
exceeds 50 megagrams per year).

{61 FR 9919, Mar. 12. 1996, as amended at 63
FR 32750, June 16, 1998]

Subparf Cd—Emissions Guidelines
and Compliance Times for
Sulfuric Acid Production Units

SourcE: 60 FR 65414, Dec. 19, 1995, unless
otherwise noted.

§60.30d Designated facilities.

Sulfuric acid production units. The
designated facility to which §§60.31d
and 60.32d apply is each existing ‘‘sul-
furic acid production unit’ as defined
in §60.81(a) of subpart H of this part.

§60.31d Emissions guidelines.

Sulfuric acid production units. The
emission guideline for designated fa-
cilities is 0.25 grams sulfuric acid mist
(as measured by EPA Reference Meth-
od 8 of appendix A of this part) per
kilogrami (0.5 pounds per ton) of sul-
furic acid produced, the production
being expressed as 100 percent sulfuric
acid.

§$60.32d Compliance times.

Sulfuric acid production units. Plan-
ning, awarding of contracts, and instal-
lation of equipment capable of attain-
ing the level of the emission guideline
established under §60.31d can be accom-
plished within 17 months after the ef-
fective date of a State emission stand-
ard for sulfuric acid mist.

Subpart Ce—Emission Guidelines
and Compliance Times for
Hospital/Medical/infectious
Waste Incinerators

SOURCE: 62 FR 48379. Sept. 15, 1997, unless
otherwise noted.

§60.30e Scope.

This subpart contains emission
guidelines and compliance times for
the control of certain designated pol-
lutants from hospital/medical/infec-
tious waste incinerator(s) (HMIWI) in
accordance with sections 111 and 129 of

STATE OF )
Pollution Con#g‘g?lofasrd

§60.32e

the Clean Air Act and subpart B of this
part. The provisions in these emission
guidelines supersede the provisions of
§60.24(f) of subpart B of this part.

§60.31e Definitions.

Terms used but not defined in this
subpart have the meaning given them
in the Clean Air Act and in subparts A,
B, and Ec of this part.

Standard Metropolitan Statistical Area
or SMSA means any areas listed in
OMB Bulletin No. 93-17 entitled ‘“Re-
vised Statistical Definitions for Metro-
politan Areas’ dated June 30, 1993 (in-
corporated by reference, see §60.17).

§60.32e Designated facilities.

(a) Except as provided in paragraphs
(b) through (h) of this section, the des-
ignated facility to which the guidelines
apply is each individual HMIWTI:

(1) For which construction was com-
menced on or before June 20, 1996, or
for which modification was commenced
on or before March 16, 1998.

(2) For which construction was com-
menced after June 20, 1996 but no later
than December 1, 2008, or for which
modification is commenced after
March 16, 1998 but no later than April 6,
2010.

(b) A combustor is not subject to this
subpart during periods when only path-
ological waste, low-level radioactive
waste, and/or chemotherapeutic waste
(all defined in §60.51c) is burned, pro-
vided the owner or operator of the com-
bustor:

(1) Notifies the Administrator of an
exemption claim; and

(2) Keeps records on a calendar quar-
ter basis of the periods of time when
only pathological waste, low-level ra-
dioactive waste, and/or
chemotherapeutic waste is burned.

(¢) Any co-fired combustor (defined
in §60.51¢) is not subject to this subpart
if the owner or operator of the co-fired
combustor:

(1) Notifies the Administrator of an
exemption claim;

(2) Provides an estimate of the rel-
ative weight of hospital waste, medical/
infectious waste, and other fuels and/or
wastes to be combusted; and

(3) Keeps records on a calendar quar-
ter hasis of the weight of hospital
waste and medicaliinfectious waste
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combusted, and the weight of all other
fuels and wastes combusted at the co-
fired combustor.

(d) Any combustor required to have a
permit under Section 3005 of the Solid
Waste Disposal Act is not subject to
this subpart.

(e) Any combustor which meets the
applicability requirements under sub-
part Ch, Ea. or Eb of this part (stand-
ards or guidelines for certain munic-
ipal waste combustors) is not subject
to this subpart.

(fy Any pyrolysis unit (defined in
§60.51¢) is not subject to this subpart.

(gy Cement kilns firing hospital
waste and/or medical/infectious waste
are not subject to this subpart.

(h) Physical or operational changes
made to an existing HMIWI unit solely
for the purpose of complying with
eniission guidelines under this subpart
are not considered a modification and
do not result in an existing HMIWI
unit becoming subject to the provisions
of subpart Ec (see §60.50c¢).

(i) Beginning September 15, 2000, or
on the effective date of an EPA ap-
proved operating permit program under
Clean Air Act title V and the imple-
menting regulations under 40 CFR part
70 in the State in which the unit is lo-
cated, whichever date is later, des-
ignated facilities subject to this sub-
part shall operate pursuant to a permit
issued under the EBEPA-approved oper-
ating permit program.

(j> The requirements of this subpart
as promulgated on September 15, 1997,
shall apply to the designated facilities
defined in paragraph (a)(1) of this sec-
tion until the applicable compliance
date of the requirements of this sub-
part, as amended on October 6, 2009.
Upon the compliance date of the re-
quirements of this subpart, designated
facilities as defined in paragraph (a)1)
of this secticn are no longer subject to
the requirements of this subpart, as
promulgated on September 15, 1997, but
are subject to the requirements of this
subpart, as amended on October 8, 2009.

(60 FR 65414. Dec. 19. 1995, as amended at 74
FR 51402, Oct. 6. 2009]
$60.33e Emissions guidelines.

(a) For approval. a State plan shall
include the requirements for emissions

40 CFR Ch. | (7-1-10 Edition)

limits at least as protective as the fol-
lowing requirements, as applicable:

(1) For a designated facility as de-
fined in §60.32e(a)(1) subject to the
emissions guidelines as promulgated on
September 15. 1997, the requirements
listed in Table 1A of this subpart. ex-
cept as provided in paragraph (b)) of
this section.

(2) For a designated facility as de-
fined in §60.32e(a)(1) subject to the
emissions guidelines as amended on Oc-
tober §, 2008, the requirements listed in
Table 1B of this subpart, except as pro-
vided in paragraph (b) of this section.

(3) For a designated facility as de-
fined in §60.32e(a)(2), the more strin-
gent of the requirements listed in
Table 1B of this subpart and Table 1A
of subpart Ec of this part.

(b) For approval, a State plan shall
include the reguirements for emissions
limits for any small HMIWI con-
structed on or hefore June 20, 1896,
which is located more than 50 miles
from the boundary of the nearest
Standard  Metropolitan Statistical
Area (defined in §60.3le) and which
burns less than 2,000 pounds per week
of hospital waste and medical/infec-~
tious waste that are at least as protec-
tive as the requirements in paragraphs
(h)(1) and (b)(2) of this section, as appli-
cable. The 2,000 Ib/week limitation does
not apply during performance tests.

(1) For a designated facility as de-
fined in §60.32e(a)1) subject to the
emissions guidelines as promulgated on
September 15, 1997, the requirements
listed in Table 2A of this subpart.

(2) For a designated facility as de-
fined in §60.32e(a)1) subject to the
emissions guidelines as amended on Oc-
tober 6, 2009, the requirements listed in
Table 2B of this subpart.

(¢) For approval, a State plan shall
include the requirements for stack
opacity at least as protective as the
following, as applicable:

(1) For a designated facility as de-
fined in §60.32e(a)(1) subject to the
emissions guidelines as promulgated on
September 15, 1997. the requirements in
§60.52c(b)(1) of subpart Ec of this part.

(2) For a designated facility as de-
fined in §60.32e(a)(1) subject to the
emissions guidelines as amended on Oc-
tober 6. 2008 and a designated facility
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as defined in §60.32e(a)2), the reguire-
ments in §60.52¢(b)2) of subpart Ec of
this part.

[74 FR 51403, Oct. 6, 2009}

§60.34e Operator training and quali-
fication guidelines.

For approval, a State plan shall in-
clude the requirements for operator
training and gualification at least as
protective as those regquirements listed
in §60.53c of subpart Ec of this part.
The State plan shall require compli-
ance with these requirements accord-
ing to the schedule specified in
§60.39¢(e).

§$60.35¢e Waste management guidelines.

For approval, a State plan shall in-
clude the requirements for a waste
management plan at least as protective
as those requirements listed in §60.55¢
of subpart Ec of this part.

§60.36e Inspection guidelines.

(a) For approval, a State plan shall
require each small HMIWI subject to
the emissions limits under §60.33e(b)
and each HMIWI subject to the emis-
sions limits under §60.33e(a)2) and
(2)(3) to undergo an initial equipment
inspection that is at least as protective
as the following within 1 year following
approval of the State plan:

(1) At a minimuwm, an inspection
shall include the following:

(i) Inspect all burners, pilot assem-
blies, and pilot sensing devices for
proper operation; clean pilot flame sen-
SOr, as Necessary.

(ii) Ensure proper adjustment of pri-
mary and secondary chamber combus-
tion air, and adjust as necessary;

(iii) Inspect hinges and door latches,
and lubricate as necessary;

(iv) Inspect dampers, fans, and blow-
ers for proper operation:

(v) Inspect HMIWI door and door gas-
kets for proper sealing;

(vi) Inspect motors for proper oper-
ation;

(vil) Inspect primary chamber refrac-
tory lining: clean and repairreplace
lining as necessary:

(viii) Imspect incinerator
corrosion and/or hot spots;

(ix) Inspect secondary/tertiary cham-
her and stack. clean as necessary:

shell for
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(x) Inspect mechanical loader, includ-

ing limit switches, for proper oper-
ation, if applicable;

(xi) Visually inspect waste bed
(grates), and repair/seal. as appro-
priate;

(xil) For the burn cycle that follows
the inspection. document that the in-
cinerator is operating properly and
malke any necessary adjustments;

(xiii) Inspect air pollution control de-
vice(s) for proper operation, if applica-
ble;

(xiv) Inspect waste heat boiler sys-
tems to ensure proper operation, if ap-
plicable;

(xv) Inspect bypass stack compo-

nents;
(xvi) Ensure proper calibration of
thermocouples, sorbent feed systems

and any other monitoring equipment;
and

(xvii) Generally observe that the
equipment is maintained in good oper-
ating condition.

(2) Within 10 operating days following
an equipment inspection all necessary
repairs shall he completed unless the
owner or operator obtains written ap-
proval from the State agency estab-
lishing a date whereby all necessary re-
pairs of the designated facility shall be
completed.

(b) For approval, a State plan shall
require each small HMIWI subject to
the emissions limits under §60.33e(b)
and each HMIWI subject to the emis-
sions limits under §60.33e(a)2) and
(a)(3) to undergo an equipment inspec-
tion annually (no more than 12 months
following the previous annual eqguip-
ment inspection), as outlined in para-
graph (a) of this section.

(c) For approval, a State plan shall
require each small HMIWI subject to
the emissions limits under §60.33e(b)(2)
and each HMIWI subject to the emis-
siong limits under §60.33e(a)?2) and
(a)3) to undergo an initial air pollu-
tion control device inspection, as appli-
cable, that is at least as protective as
the following within 1 year following
approval of the State plan:

(I At a minimum, an
shall include the following:

(1) Inspect air pollution control de-
vice(s) for proper operation. if applica-
ble:

inspection
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(ii) Ensure proper calibration of
thermocouples. sorbent feed systems,
and any other monitoring equipment;
and

(iii) Generally observe that the
equipment is maintained in good oper-
ating condition.

(2) Within 10 operating days following
an air pollution control device inspec-
tion, all necessary repairs shall be
completed unless the owner or operator
obtains written approval from the
State agency establishing a date
whereby all necessary repairs of the
designated facility shall be completed.

(d) For approval, a State plan shall
require each small HMIWI subject to
the emissions limits under §60.33e(b)(2)
and each HMIWI subject to the emis-
sions limits under §60.33e(a)2) and
(a)(3) to undergo an air pollution con-
trol device inspection. as applicable,
annually (no more than 12 months fol-
lowing the previous annual air pollu-
tion control device inspection), as out-
lined in paragraph (c¢) of this section.

[60 FR 65414, Dec. 19. 1995. as amended at 74
FR 51403, Oct. 8, 2009]

§60.37e Compliance, performance test-
ing, and monitoring guidelines.

(a) BExcept as provided in paragraph
(b) of this section, for approval, a State
plan shall include the requirements for
compliance and performance testing
listed in §60.56c of subpart Ec of this
part, with the following exclusions:

(1) For a designated facility as de-
fined in §60.32e(a)(1) subject to the
emissions limits in §60.33e(a)(1), the
test methods listed in §60.56¢c(h)(7) and
(8), the fugitive emissions testing re-
qguirements under §60.56c(b)(14) and
(c)3), the CO CEMS requirements
under §60.56c(c)(4), and the compliance
requirements for monitoring listed in
§60.56¢(cH5)(ii) through (v), (e)(B). (cXT),
(e)(6) through (10), (f)(7) through (10),
(g)(6) through (10), and (h).

(2) For a designated facility as de-
fined in §60.32e(a)1) and (a)2) subject
to the emissions limits in §60.33e(a)(2)
and (a)3). the annual fugitive emis-
sions testing requirements under
§60.56c(c)(3), the CO CEMS require-
ments under §60.56c(c)(4). and the com-
pliance requirements for monitoring
listed in §60.56¢(c)b)ily through (v),
(CYB)., (cXT), (eX6) through (10), (X7

40 CFR Ch. | (7-1-10 Edition)

through (10), and (gy6) through (10).
Sources subject to the emissions limits
under §60.33e(a)2) and (a)3) may, how-
ever, elect to use CO CEMS as specified
under §60.56c(c)(4) or bag leak detec-
tion systems as specified under
§60.57c(h).

(b) Except as provided in paragraphs
(b)(1) and (b¥2) of this section, for ap-
proval, a State plan shall require each
small HMIWI subject to the emissions
limits under §60.33e(b) to meet the per-
formance testing requirements listed
in §60.56c of subpart Ec of this part.
The 2,000 lb/week Ilimitation under
§60.33e(b) does not apply during per-
formance tests.

(1) For a designated facility as de-
fined in §60.32e(a)1) subject to the
emissions limits under §60.33e(b)(1), the
test methods listed in §60.56c(b)(7), (8),
(12), (13) (Ph and Cd), and (14), the an-
nual PM, CO, and HCl emissions test-
ing requirements under §60.56c(c)(2),
the annual fugitive emissions testing
requirements under §60.56c(c)(3), the
CO CEMS requirements under
§60.56c(c)(4), and the compliance re-
quirements for monitoring listed in
§60.56c(c)(B) through (7), and (@)
through (k) do not apply.

(2) For a designated facility as de-
fined in §60.32e(a)(2) subject to the
emissions limits under §60.33e(b)(2), the
annual fugitive emissions testing re-
quirements under §60.56c(c)3), the CO
CEMS requirements under §60.56c(c)(4),
and the compliance reqguirements for
monitoring listed in §60.56c(cy(b)(ii)
through (v), (¢c}8B), (¢)(7). (e)6) through
(10), (D7) through (10), and (g)6)
through (10) do not apply. Sources sub-
ject to the emissions limits under
§60.33e(b)(2) may. however, elect to use
cO CEMS as specified under
§60.56c(c)(4) or bag leak detection sys-
tems as specified under §60.57c(h).

(¢) For approval, a State plan shall
require each small HMIWI subject to
the emissions limits under §60.33e(b)
that is not equipped with an air pollu-
tion control device to meet the fol-
lowing compliance and performance
testing requirsments:
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(1) Establish maximum charge rate
and minimum secondary chamber tem-
perature as site-specific operating pa-
rameters during the initial perform-
ance test to determine compliance
with applicable emission limits.

(2) Following the date on which the
initial performance test is completed
or is required to be completed under
§60.8, whichever date comes first, en-
sure that the designated facility does
not operate above the maximum charge
rate or below the minimum secondary
chamber temperature measured as 3-
hour rolling averages (calculated each
hour as the average of the previous 3
operating hours) at all times. Oper-
ating parameter limits do not apply
during performance tests. Operation
above the maximum charge rate or
below the minimum secondary cham-
bher temperature shall constitute a vio-
lation of the established operating pa-
rameter(s).

(3) Except as provided in paragraph
(c)(4) of this section, operation of the
designated facility above the maximum
charge rate and below the minimum
secondary chamber temperature (each
measured on a 3-hour rolling average)
simultaneously shall constitute a vio-
lation of the PM, CO, and dioxin/furan
emissions limits.

(4) The owner or operator of a des-
ignated facility may conduct a repeat
performance test within 30 days of vio-
lation of applicable operating param-
eter(s) to demonstrate that the des-
ignated facility is not in violation of
the applicable emissions limit(s). Re-
peat performance tests conducted pur-
suant to this paragraph must be con-
ducted under process and control de-
vice operating conditions duplicating
as hearly as possible those that indi-
cated a violation under paragraph (c)3)
of this section.

(d) For approval, a State plan shall
include the requirements for moni-
toring listed in §60.57c of subpart Ec of
this part for HMIWI subject to the
emissions limits under §60.33e(a) and
(b). except as provided for under para-
graph (e) of this section.

(e) For approval, a State plan shall
require small HMIWI subject to the
emissions limits under §60.33e(b) that
are not equipped with an air pollution

§60.37e

control device to meet the following
monitoring requirements:

(1) Install, calibrate (to manufactur-
ers’ specifications), maintain, and op-
erate a device for measuring and re-
cording the temperature of the sec-
ondary chamber on a continuous basis,
the output of which shall be recorded,
at a minimum. once every minute
throughout operation.

(2) Install. calibrate (to manufactur-
ers’ specifications), maintain, and op-
erate a device which automatically
measures and records the date, time,
and weight of each charge fed into the
HMIWI.

(3) The owner or operator of a des-
ignated facility shall obtain moni-
toring data at all times during HMIWI
operation except during periods of
monitoring equipment malfunction,
calibration, or repair. At a minimum,
valid monitoring data shall be obtained
for 75 percent of the operating hours
per day for 90 percent of the operating
hours per calendar quarter that the
designated facility is combusting hos-
pital waste andior medical/infectious
waste.

(fy The owner or operator of a des-
ignated facility as defined in
§60.32e(a) 1) or (a)2) subject to emis-
sions limits under §60.33e(a)2), (a)3),
or (b)(2) may use the results of previous
emissions tests to demonstrate compli-
ance with the emissions limits, pro-
vided that the conditions in paragraphs
(D¥(1) through (£3(3) of this section are
met:

(1) The designated facility's previous
emissions tests must have bheen con-
ducted using the applicable procedures
and test methods listed in §60.56¢(b) of
subpart Ec of this part. Previous emis-
sions test results obtained using EPA-
accepted voluntary consensus stand-
ards are also acceptable.

(2) The HMIWT at the desigunated fa-
cility shall currently be operated in a
manner {e¢.g., with charge rate, sec-
ondary chamber temperature, etc.) that
would he expected to result in the same
or lower emissions than observed dur-
ing the previous emissions test(s), and
the HMIWI may not have been modified
such that emissions would be expected
to exceed (notwithstanding umormat
test-to-test  variability) the results
from previous emissions test(s).
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(3) The previous emissions test(s)
must have been conducted in 1996 or
later.

{60 ¥R 65414, Dec. 19, 1995, as amended at 74
FR 51403. Oct. 6, 2009]

§60.38¢ Reporting and recordkeeping
guidelines.

(a) Except as provided in paragraphs
(a)(1) and (a)(2) of this section, for ap-
proval, a State plan shall include the
reporting and recordkeeping require-
ments listed in §60.58c(h) through (g) of
subpart Ec of this part.

(1) For a designated facility as de-
fined in §60.32e(a)(l) subject to emis-
sions limits under §60.33e(a)(1) or (b)(1),
excluding §60.58c(b)(2)(i1) (fugitive
emissions), (b)(@2)(viii) (NOx reagent),
(b)(2)xvil) (air poliution control device
inspections), (b)(2)(xviii) (bag leak de-
tection system alarms), (b 2)(xix) (CO
CEMS data), and ()T (siting docu-
mentation).

(2) For a designated facility as de-
fined in §60.32e(a)(1) or (a)(2) subject to
emissions limits under §60.33e(aX?2),
(a)(3), or (h)(2), excluding
§60.58c(b)(2)(xviii) (bag leak detection
system alarms), () (2)(xix) (CO CEMS
data), and (b)T) (siting documenta-
tion).

(b) For approval, a State plan shall
require the owner or operator of each
HMIWI subject to the emissions limits
under §60.33¢ to:

(1) As specified in §60.36e, maintain
records of the annual eguipment in-
spections that are reqguired for each
HMIWI subject to the emissions limits
under §60.33e(a)2), (a)(3), and (b). and
the annual air pollution control device
inspections that are required for each
HMIWI subject to the emissions limits
under §60.33e(a)2), (a)3), and (b)2),
any required maintenance, and any re-
pairs not completed within 10 days of
an inspection or the timeframe estah-
lished by the State regulatory agency;
and

(2) Submit an annual report con-
taining information recorded under
paragraph (b)(1) of this section no later
than 60 days following the year in
which data were collected. Subsequent
reports shall be sent no later than 12
calendar months following the previous
report (once the unit iz subject to per-
mitting reguirements under Title V of
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the Act, the owner or operator must
submit these reports semiannually).
The report shall be signed by the facili-
ties manager.

[60 FR 63414. Dec. 19, 1895, as amended at 74
FR 51404, Oct. 8, 2009)

§60.39e¢ Compliance times.

(a) Bach State in which a designated
facility is operating shall submit to the
Administrator a plan to implement and
enforce the emissions guidelines as
specified in paragraphs (a)1l) and (a)2)
of this section:

(1) Not later than September 15, 1998,
for the emissions guidelines as promul-
gated on September 15, 1997.

(2) Not later than October 6, 2010, for
the emissions guidelines as amended on
October 6, 2009.

(h) Except as provided in paragraphs
(c) and (d) of this section, State plans
shall provide that designated facilities
comply with all requirements of the
State plan on or before the date 1 year
after EPA approval of the State plan,
regardless of whether a designated fa-
cility is identified in the State plan in-
ventory required by §60.25(a) of subpart
B of this part.

(c) State plans that specify measur-
able and enforceable incremental steps
of progress towards compliance for des-
ignated facilities planning to install
the necessary air pollution control
equipment may allow compliance on or
before the date 3 years after EPA ap-
proval of the State plan (but not later
than September 16, 2002). for the emis-
sions guidelines as promulgated on
September 15, 1997, and on or before the
date 3 years after approval of an
amended State plan (but not later than
October 6, 2014), for the emissions
guidelines as amended on October 6,
2009). Suggested measurable and en-
forceable activities to be included in
State plans are:

(1) Date for submitting a petition for
site-specific operating parameters
under §60.56¢c(j) of subpart Ec of this
part.

t2) Date for obtaining services of an
architectural and engineering firm re-
garding the air pollution control de-
vice(s):

(3) Date for obtaining design draw-
ings of the air pollution control de-
vice(s):
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(4) Date for ordering the air pollution
control device(s);

(5) Date for obtaining the major com-
ponents of the air pollution control de-
vice(s):

{6) Date for initiation of site prepara-
tion for installation of the air pollu-
tion control device(s);

(7) Date for initiation of installation
of the air pollution control device(s):

(8) Date for initial startup of the air
pollution control device(s); and

(9) Date for initial compliance test(s)
of the air pollution control device(s).

(d) State plans that inciude provi-
sions allowing designated facilities to
petition the State for extensions be-
vond the compliance times required in
paragraph (b) of this section shall:

(1) Require that the designated facil-
ity requesting an extension submit the
following information in time to allow
the State adequate time to grant or
deny the extension within 1 year after
EPA approval of the State plan:

(i) Documentation of the analyses
undertaken to support the need for an
extension, including an explanation of
why up to 3 years after EPA approval
of the State plan is sufficient time to
comply with the State plan while 1
yvear after BEPA approval of the State
plan is not sufficient. The documenta-
tion shall also include an evaluation of
the option to transport the waste off-
site to a commercial medical waste
treatment and disposal facility on a
temporary or permanent basis; and

(i1) Documentation of measurable
and enforceable incremental steps of
progress to be talken towards compli-
ance with the emission guidelines.

Pt. 60, Subpt. Ce, Table 1A

(2) Include procedures for granting or
denying the extension: and

(3) If an extension is granted, require
compliance with the emissions guide-
lines on or hefore the date 3 years after
EPA approval of the State plan (but
not later than September 16, 2002), for
the emissions guidelines as promul-
gated on September 15, 1997, and on or
before the date 3 years after EPA ap-
proval of an amended State plan (but
not later than Octobher 6. 2014). for the
emissions guidelines as amended on Oc-
tober 6, 2009.

(e) For approval, a State plan shall
require compliance with §60.34e—Oper-
ator training and qualification guide-
lines and §60.36e—Inspection guidelines
by the date 1 year after EPA approval
of a State plan.

(f) The Administrator shall develop,
implement, and enforce a plan for ex-
isting HMIWI located in any State that
has not submitted an approvable plan
within 2 years after September 15, 1997,
for the emissions guidelines as promul-
gated on September 15, 1997, and within
2 years after October 6. 2009 for the
emissions guidelines as amended on Oc-
tober 6, 2009. Such plans shall ensure
that each designated facility is in com-
pliance with the provisions of this sub-
part no later than 5 years after Sep-
tember 15, 1997, for the emissions
guidelines as promulgated on Sep-
tember 15, 1997, and no later than 5
years after October 6, 2009 for the emis-
sions guidelines as amended on October
6, 2009.

[60 FR 65414, Dec. 19, 1995, as amended at 74
FR 51404, Oct. 6, 2009]

TABLE 1A 70 SUBPART Ce OF PART 60—EMISSIONS LIMITS FOR SMALL. MEDIUM, AND
LARGE HMIWI AT DESIGNATED FACILITIES AS DEFINED IN §60.32e(a)(1)

Emissions limits
Units Aver- Method for dem-
Pollutant | {7 percent oxygen, HMIWI size aging onstrating compli-
dry basis) time? ance?
Smalt Medium Large
Particulate | Milligrams per dry | 115 (0.08) ........... | 68 {0.03) ..cveeeveees 34 (0.015) ............. | 3-run av- | EPA Reference
maiter. standard cubic erage Method 5 of ap-
meter {mg/ (1-hour pendix A-3 of
dscm) (grains min- part 60, or EPA
per dry standard imum Relference Meth-
cubic foot (gr/ sample od 26A or 28 of
dscf)). time appendix A-8 of
per part 60.
run).
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Emissions fimits

Method for dem-

Units Aver-
Pollutant | (7 percent oxygen, HMIWI size aging onstrating compli-
dry basis) time’ ance?
Small Medium Large
Carbon Parts per million A0 e 40 .. 40 .ociicivvceneeee. | 3-1un av- | EPA Reference
mon- by volume erage Method 10 or
oxide. (ppmv). (1-hour 10B of appendix
min- A-4 of part 60.
imum
sampie
time
per
runj.
Dioxins/ Nanograms per 125 (55) or 2.3 125 (55) or 2.3 125 (55) or 2.3 (1.0) | 3-run av- | EPA Reference
furans. dry standard (1.0). {1.0). erage Method 23 of
cubic meter totat {4-hour appendix A-7 of
dioxins/furans min- part 60.
(ng/dscm) imum
{grains per bil- sample
lion dry standard time
cubic feet (gr/ per
102 dscf)) or ng/ runy.
dscm TEQ (gr/
109 dscf).
Hydrogen | ppmv ... 100 or 93% ......... 100 or 93% ... 100 or 93% ............. | 3-run av- | EPA Reference
chioride. erage Method 26 or
(1-hour 26A of appendix
min- A-8 of part 60.
imum
sample
time
per
run).
Sulfur di- | ppmv 55 55 55 s 3-run av- | EPA Reference
oxide. erage Method 6 or 6C
(1-hour of appendix A—4
min- of part 60.
imum
sample
time
per
fun}.
Nitrogen ppmyv 250 250 250 3-run av- | EPA Reference
oxides. erage Method 7 or 7E
(1-hour of appendix A~4
min- of part 60.
imum
sample
time
per
runj.

Lead ... | mg/dscm (grains 1.2 (0.52) or 70% | 1.2 (0.52) or 70% | 1.2 {0.52) or 70% ... | 3-run av- | EPA Reference
per thousand erage Method 28 of
dry standard {t-hour { . appendix A-8 of
cubic feet (gr/ min- part 60.

108 dscf)). imum
sample
time
per
run).

Cadmium | mg/dscm (gr/102 0.16 (0.07) or 0.16 (0.07) or 0.16 (0.07) or 65% | 3-run av- | EPA Reference
dscf). £65%. 65%. erage Method 29 of

(1-hour appendix A-8 of
min- part 60.

imum

sample

time

per

run).
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Pt. 60, Subpt. Ce, Table 18

Emissions limits

Units Aver- Methed for dem-
Pallutant | {7 percent cxygen, HMIWI size aging onstrating compli-
dry basis) time? ance?
Small Medium Large
Mercury .. | mg/dscm {(gr/10% 0.55 (0.24) or 0.55 (0.24) or 0.55 (0.24) or 85% | 3-run av- | EPA Reference
dscf). 85%. 85%. erage Method 29 of
(t-hour appendix A-8 of
min- part 60.
imum
sample
time
per
runj.

1 Except as allowed under § 60.56¢(c) for HMIWI equipped with CEMS.
2 Does not include CEMS and approved alternative nen-EPA test methods allowed under §60.56¢(b).

(60 PR 65414, Dec. 19, 1995, as amended at 74 FR 51405, Oct. 6, 2009]

TABLE 1B 70 SUBPART Ce OF PART 60—BEMISSIONS LIMITS FOR SMALL, MEDIUM, AND
LARGE HMIWTI AT DESIGNATED FACILITIES AS DEFINED IN §60.32e(a)(1) AND (a)2)

U Emissions limits Method f
nits " ethod for dem-
Pollutant | {7 percent oxygen, HMIWI size Avﬁe,{ff " onstrating compli-
dry basis) ance?
Small Medium Large
Particu- Milligrams per dry | 66 {0.029) ........... | 46 (0.020) ........... 25 (0.011) ........... | 3-run aver- EPA Reference
late standard cubic age (1- Method 5 of ap-
matter. meter {mg/ hour min- pendix A-3 of
dscm) {grains imum part 60, or EPA
per dry standard sample Reference
cubic foot (gr/ time per Method 26A or
dscf)). runj. 29 of appendix
A~8 of part 60.
Carbon Parts per millicn L ISP 3-run aver- EPA Reference
mon- by volume age (1- Method 10 or
oxide (ppmv). hour min- 108 of appendix
imum A-4 of part 60.
sample
time per
runj.
Dioxins/ Nanograms per 16 (7.0) or 0.013 | 0.85 (0.37) or 9.3 {4.1) or 0.054 | 3-run aver- EPA Reference
furans. dry standard (0.0057). 0.020 (0.0087). {0.024). age (4- Method 23 of
cubic meter hour min- appendix A~7 of
total dioxins/ imum part 60.
furans {ng/ sample
dscm) (grains time per
per billion dry run).
standard cubic
feet {gr/10®
dscf)) or ng/
dscm TEQ (g
109 gscf}.
Hydrogen | ppmv . 3-run aver- EPA Reference
chloride. age (1- Method 26 or
hour min- 26A of appendix
imum A-8 of part 60.
sample
time per
un}.
Sulfur di- | ppmv .. 42 s 42 s 8.0 ... 3-run aver- EPA Reference
oxide. age (1- Method 6 or 6C
hour min- of appendix A~4
imum of part 60.
sample
time per
runy.

129




Pi. 40, Subpt. Ce, Table 2A

40 CFR Ch. | (7-1-10 Edition)

U Emissions limits h

nits . Method for dem-

Poliutant | (7 percent oxygen, HMIWI size Avtsier;]aegzng onstrating compli-

dry basis) ance?
Small Medium Large
Nitrogen ppmyv 180 190 ... 140 3-run aver- EPA Reference

oxides. age (1- Method 7 or 7E
hour min- of appendix A-4
imum of part 60.
sample
time per
fun}.

Lead ... mg/dscm (grains 0.31(0.14) ... 0.018 (0.0079) .... | 0.036 (0.C186) ...... 3-run aver- EPA Reference
per thousand age (1- Method 29 of
dry standard hour min- appendix A-8 of
cubic feet (g+/ imum part 60.

103 dscf)). sample
time per
runj.

Cadmium | mg/dsem (gr/10® 0.017 (0.0074) .... | 0.013 (0.0057) .... | 0.0092 {0.0040} .. | 3-run aver- EPA Reference
dscf). age (1- Method 29 of

hour min- appendix A-8 of
imum part 60.

sample

time per

run).

Mercury .. | mg/dscm (gr/10% 0.014 (0.0061) ... [ 0.025 (0.011) ...... 0.018 (0.0079) .... | 3-run aver- EPA Reference

dscf). age (1- Method 29 of
hour min- appendix A-8 of
imum part 60.
sample
time per
run).

1 Except as aliowed under § 60.56¢{c) for HMIWI equipped with CEMS.
2Does not include CEMS and approved alternative non-EPA test methods allowed under § 60.56¢(b).

(74 FR 51408, Oct. 6. 2009]

TABLE 2A TO SUBPART Ce OF PART 60—EMISSIONS LIMITS FOR SMALL HMIWI WHICH
MEeeET 1HE CRITERIA UNDER §60.33e(b)(1)

Units
Pollutant

{7 percent oxy-
gen, dry basis)

HMIWI emissions limits

Averaging time?

Method for demonstrating com-
pliance @

Particulate mat-
ter.

Carbon mon-
oxide.

Dioxins/furans ..

Hydrogen chlo-
ride.

Sulfur dioxide ...

Nitrogen oxides

Lead .o

Cadmium

mg/dsem (g/
dscf).

ng/dscm total
dioxins/furans
{gr/109 dscf)
or ng/dscm
TEQ (gr/10?
dscf).

PpPMV e

ppmv .

mg/dscm {gr/
102 dscf).

mg/dscrm {(gr/
107 dscf).

197 (0.086)

800 (350) or 15 (6.6) ...

3-run average (1-hour minimum
sampie time per run).

3-run average (1-hour minimum
sampie time per run).

3-run average (4-hour minimum
sampie time per run).

3-run average (1-hour minimum
sample time per run).

3-tun average (1-hour minimum
sample time per run).

3-run average (1-hour minimum
sample time per run).

3-run average (1-hour minimum
sampie time per run).
3-run average ( t-hour minimum

sample time per run).
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EPA Reference Method 5 of
appendix A-3 of part 60, or
EPA Reference Method 26A
or 29 of appendix A-8 of part
60.

EPA Reference Method 10 or
10B of appendix A-4 of part
60.

EPA Reference Method 23 of
appendix A-7 of part 60.

EPA Reference Method 26 or
26A of appendix A-8 of parnt
60.

EPA Reference Method 6 or
6C of appendix A-4 of part
60.

EPA Reference Method 7 or
7E of appendix A-4 of parnt
60.

EPA Reference Method 28 of
aopendix A-8 of pait 60.
EPA Reference Method 29 of
appendix A-8 of pari 60.
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§60.40

Units .
Pollutant (7 percent oxy- | HMIWI| emissions limits Averaging time * Method for dﬁ”;%gi"a“ng com-
gen, dry basis) plia
Mercury ............ mg/dscm {gr/ 75{83) s 3-run average (1-hour minimum | EPA Reference Method 29 of

10 dscf).

sample time per run).

appendix A~8 of part 60.

1Except as allowed under §60.56¢(c) for HMIW! equipped with CEMS.
2Does not include CEMS and approved alternative non-EPA test methods allowed under § 60.56¢(b).

[74 FR 51407. Oct. 6. 2009]

TABLE 2B 70 SuBPART Ce 0¥ PART 60—EMISSIONS LIMITS FOR SMALL HMIWI WHicH
MERT THE CRITERIA UNDER §60.33e(b)(2)

Units
{7 percent oxy-
gen, dry basis)

Pollutant HMIWI Emissions limits

Averaging time *

Method for demonstrating com-
pliance 2

Particulate mat- | mg/dscm (gr/ 87 (0.038) .o
ter. dscf).

Carbon mon- ppmv 20 ...
oxide.

Dioxins/furans .. | ng/dscm total
dioxins/furans

(gr/10% dscf)

240 (100) or 5.1 (2.2) ..

or ng/dscm
TEQ (gr/10°
dscf).

Hydrogen chlo- | ppmv 810

ride.

Sulfur dioxide ... | ppmv ... 85

Nitrogen oxides | ppmv 130 ...

Ltead ..........c...... | mg/dscm {gr/ 0.50 (0.22) ..o
102 dscf).

Cadmium ......... mg/dscm (gr/ 0.11 (0.048) ..occvieennne
102 dscf).

Mercury ............ | mg/dscm (gr/ 0.0051 (0.0022) ...........
103 dscf).

3-run average (1-hour minimum
sample time per run).

3-run average (1-hour minimum
sample time per run}.

3-run average (4-hour minimum
sample time per run).

3-run average (1-hour minimum
sample time per run}.

3-run average (1-hour minimum
sample time per run).

3-run average (1-hour minimum
sample time per run).

3-run average (1-hour minimum
sample time per run).

3-run average (1-hour minimum
sample time per run).

3-run average (1-hour minimum
sample time per run).

EPA Reference Method 5 of
appendix A-3 of part 60, or
EPA Reference Method 26A
or 29 of appendix A-8 of part
80.

EPA Reference Method 10 or
10B of appendix A~4 of part
60.

EPA Reference Method 23 of
appendix A-7 of part 60.

EPA Reference Method 26 or
26A of appendix A-8 of part
60.

EPA Reference Method 6 or
6C of appendix A4 of part
60.

EPA Reference Method 7 or
7E of appendix A~4 of part
60.

EPA Reference Method 29 of
appendix A-8 of part 60.
EPA Reference Method 29 of
appendix A-8 of part 60.
EPA Reference Method 29 of
appendix A~8 of part 0.

1Except as allowed under §80.56¢(c) for HMIWI equipped with CEMS.
2Does not include CEMS and approved alternative non-EPA test methods allowed under §60.56c(b).

[74 FR 51407, Oct. 6, 2009]

Subpart D—Standards of Perform-
ance  for Fossil-Fuel-Fired
Steam Generators for Which
Consiruction Is Commenced
After August 17, 1971

SOURCE: 72 FR 32717, June 13, 2007, unless
otherwise notec.

§60.40 Applicability and designation
of affected facility.
(a) The affected facilities to which
the provisions of this subpart apply
are:

(1) Bach fossil-fuel-fired steam gener-
ating unit of more than 73 megawatts
(MW) heat input rate (250 million Brit-
ish thermal units per hour (MMBtw

hry).

(2) Bach fossil-fuel and wood-residue-
fired steam generating unit capable of
firing fossil fuel at a heat input rate of
more than 73 MW (250 MMBtwhr).

(b) Any change to an existing fossil-

fuel-fired steam generating unit to ac-
commodate the use of combustible ma-
terials. other than fossil fuels as de-
fined in this subpart, shall not bring
that unit under the applicability of
this subpart.

(c) Except as provided in paragraph
(d) of this section., any facility under

131



(&) i’f.)?‘

VN B

§60.50c

made available for inspection, upon re-
quest, by the Administrator. for a pe-
riod of 5 years after each revision to
the plan.

(12) Submit information concerning
all out-of-control periods for each con-
tinuous automated sampling system,
including start and end dates and hours
and descriptions of corrective actions
taken in the annual or semiannual re-
ports required in paragraphs (g) or (In)
of this section.

[60 FR 65419, Dec. 19. 1995, as amended at 62
FR 45121, 45127, Aug. 25. 1997; 71 FR 27345.
May 10, 2006]

Subpart Ec—Standards of Perform-
ance for Hospital/Medical/In-
fectious Waste Incinerafors for
Which Construction is Com-
menced Affer June 20, 19946

SOURCE: 62 FR 48382, Sept. 15, 1997, unless
otherwise noted.

§60.50c Applicability and delegation of
authority.

(a) Except as provided in paragraphs
(b) through (h) of this section, the af-
fected facility to which this subpart
applies is each individual hospital/med-
ical/infectious waste incinerator
(HMIWI):

(1) For which construction is com-
menced after June 20, 1996 but no later
than December 1, 2008; or

(2) For which modification is com-
menced after March 16, 1998 but no
later than April 6, 2010.

(3) For which construction is com-
menced after December 1. 2008; or

(4) For which modification is com-
menced after April 6, 2010.

(b) A combustor is not subject to this
subpart during periods when only path-
ological waste, low-level radioactive
waste, and/or chemotherapeutic waste
(all defined in §60.51c) is burned. pro-
vided the owner or operator of the com-
bustor:

(1) Notifieg the Administrator of an
exemption claim; and

(2) Keeps records on a calendar quar-
ter basis of the periods of time when
only pathological waste, low-level
radioactivewaste and/or
chemotherapeutic waste is burned.

STATE
Pollution

40 CFR Ch. | {7-1~10 Edition)

(c) Any co-fired combustor (defined
in §60.51c) is not subject to this subpart
if the owner or operator of the co-fired
combustor:

(1) Notifies the Administrator of an
exemption claim:

(2) Provides an estimate of the rel-
ative amounts of hospital waste, med-
ical/infectious waste, and other fuels
and wastes to be combusted; and

(3) Keeps records on a calendar quar-
ter basis of the weight of hospital
waste and medicaliinfectious waste
combusted, and the weight of all other
fuels and wastes combusted at the co-
fired combustor.

{d) Any combustor required to have a
permit under section 3005 of the Solid
Waste Disposal Act is not subject to
this subpart.

(e) Any combustor which meets the
applicability requirements under sub-
part Ch, Ba, or Eb of this part (stand-
ards or guidelines for certain munic-
ipal waste combustors) is not subject
to this subpart.

(fy Any pyrolysis unit (defined in
§60.51¢) is not subject to this subpart.

(g) Cement kilns firing hospital
waste and/or medicalinfectious waste
are not subject to this subpart.

(h) Physical or operational changes
made to an existing HMIWI solely for
the purpose of complying with emis-
sion guidelines under subpart Ce are
not considered a modification and do
not result in an existing HMIWI becom-
ing subject to this subpart.

(i) In delegating implementation and
enforcement authority to a State
under section 111(c) of the Clean Air
Act, the following authorities shall be
retained by the Administrator and not
transferred to a State:

(1) The requirements of Sec. 60.56c(i)
establishing operating parameters
when using controls other than those
listed in Sec. 60.56c(d).

(2) Approval of alternative methods
of demonstrating compliance under
§60.8 including:

(1) Approval of CEMS for PM, HCI,
multi-metals. and Hg where used for
purposes of demonstrating compliance,

(ii) Approval of continuous auto-
mated sampling systems for dioxin/
furan and Hg where used for purposes
of demonstrating compliance, and
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(iii) Approval of major alternatives
to test methods;

(3) Approval of major alternatives to
monitoring:;

(4) Waiver of recordkeeping require-
ments:; and

(5) Performance test and data reduc-
tion waivers under §60.8(b).

(i) Affected facilities subject to this
subpart are not subject to the require-
ments of 40 CFR part 64.

(i) Approval of CEMS for PM, HCI,
multi-metals, and Hg where used for
purposes of demonstrating compliance,

(ii) Approval of continuous auto-
mated sampling systems for dioxin/
furan and Hg where used for purposes
of demonstrating compliance, and

(iii) Approval of major alternatives
to test methods;

(3) Approval of major alternatives to
monitoring;

(4y Waiver of recordkeeping require-
ments; and

(5) Performance test and data reduc-
tion waivers under §60.8(b).

(k) The requirements of this subpart
shall become effective March 16, 1998

(1) Beginning September 15, 2000, or
on the effective date of an EPA-ap-
proved operating permit program under
Clean Air Act title V and the imple-
menting regulations under 40 CFR part
70 in the State in which the unit is lo-
cated, whichever date is later, affected
facilities subject to this subpart shall
operate pursuant to a- permit issued
under the EPA approved State oper-
ating permit program.

(m) The requirements of this subpart
as promulgated on September 15, 1997,
shall apply to the affected facilities de-
fined in paragraph (a)(1) and (2) of this
section until the applicable compliance
date of the requirements of subpart Ce
of this part, as amended on October 6,
2009. Upon the compliance date of the
requirements of the amended subpart
Ce of this part, affected facilities as de-
fined in paragraph (a) of this section
are no longer subject to the require-
ments of this subpart, but are subject
to the requirements of subpart Ce of
this part. as amended on October 6,
2009, except where the emissions limits
of this subpart as promulgated on Sep-
tember 15. 1997 are more stringent than
the emissions limits of the amended
subpart Ce of this part. Compliance

§60.51c

with subpart Ce of this part, as amend-
ed on October 6, 2009 is required on or
before the date 3 years after EPA ap-
proval of the State plan for States in
which an affected facility as defined in
paragraph (a) of this section is located
(hut not later than the date 5 years
after promulgation of the amended sub-
part).

(n) The requirements of this subpart,
as amended on October 6, 2009, shall be-
come effective April 6, 2010.

[62 FR 48382, Sept. 15, 1997,
FR 51408. Oct. 6, 2009]

as amended at 74

§60.51c Definitions.

Bag leak detection system means an in-
strument that is capable of monitoring
PM loadings in the exhaust of a fabric
filter in order to detect bag failures. A
bag leak detection system includes, but
is not limited to, an instrument that
operates on triboelectric, light-scat-
tering, light-transmittance, or other
effects to monitor relative PM load-
ings.

Batch HMIWI means an HMIWI that
is designed such that neither waste
charging nor ash removal can occur
during combustion.

Biologicals means preparations made
from living organisms and their prod-
ucts, ineluding vaccines, cultures, etc.,
intended for use in diagnosing, immu-
nizing, or treating humans or animals
or in research pertaining thereto.

Blood products means any product de-
rived from human blood. including but
not limited to blood plasma, platelets,
red or white blood corpuscles, and
other derived licensed products. such
as interferon, etc.

Body fluids means liguid emanating
or derived from humans and limited to
blood: dialysate; amniotic, cerebro-
spinal, synovial, pleural, peritoneal
and pericardial fluids; and semen and
vaginal secretions.

Bypass stack means a device used for
discharging combustion gases to avoid
severe damage to the air pollution con-
trol device or other equipment.

Chemotherapéutic waste means waste
material resulting from the production
or use of antineoplastic agents used for
the purpose of stopping or reversing
the growth of malignant cells.

Co-fired combustor means a unit com-
busting hospital waste and/or medical/
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infectious waste with other fuels or
wastes (e.g., coal, municipal solid
waste) and sabject to an enforceahle re-
qguirement limiting the unit to com-
husting a fuel feed stream, 10 percent
or less of the weight of which is com-
prised, in aggregate, of hospital waste
and medicaliinfectious waste as meas-
ured on a calendar quarter basgis. For
purposes of this definition, patholog-
ical waste. chemotherapeutic waste,
and low-level radicactive waste are
considered ‘other™ wastes when calcu-
lating the percentage of hospital waste
and medicalinfectious waste com-
busted.

Commercial HMIWI means a HMIWI
which offers incineration services for
hospital/medical/infectious waste gen-
erated offsite by firms unrelated to the
firm that owns the HMIWI.

Continuous emission monitoring system
or CEMS means a monitoring system
for continuously measuring and record-
ing the emiissions of a pollutant from
an affected facility.

Continuous HMIWI means an HMIWI
that is designed to allow waste charg-
ing and ash removal during combus-
tion.

Dioxins/furans means the combined
emissions of tetra-through octa-
chlorinated dibenzo-para~dioxins and
dibenzofurans, as measured by EPA
Reference Method 23.

Dry scrubber means an add-on air pol-
lution control system that injects dry
alkaline sorbent (dry injection) or
sprays an alkaline sorbent (spray
dryer) to react with and neutralize acid
gases in the HMIWI exhaust stream
fornring a dry powder material.

Fabric filter or baghouse means an
add-on air pollution control system
that removes particulate matter (PM)
and nonvaporous metals emissions by
passing flue gas through filter bags.

Facilities manager means the indi-
vidual in charge of purchasing. main-
taining. and operating the HMIWI or
the owner's or operator's representa-
tive responsible for the management of
the HMIWI. Alternative titles may in-
clude director of facilities or vice presi-
dent of support services.

High-~air phase means the stage of the
batch operating cycle when the pri-
mary chamber reaches and maintains
maximum operating temperatures.
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Hospital means any facility which has
an organized medical staff, maintains
at least six inpatient beds, and where
the primary function of the institution
is to provide diagnostic and thera-
peutic patient services and continuous
nursing care primarily to human inpa-
tients who are not related and who
stay on average in excess of 24 hours
per admission. This definition does not
include facilities maintained for the
sole purpose of providing nursing or
convalescent care to human patients
who generally are not acutely ill but
who require continuing medical super-
vision.

Hospital/medical/infectious waste incin-
erator or HMIWI or HMIWI unit means
any device that combusts any amount
of hospital waste and/or medicalinfec-
tious waste.

Hospital/medical/infectious waste incin-
erator operator or HMIWI operator
means any person who operates, con-
trols or supervises the day-to-day oper-
ation of an HMIWI.

Hospital waste means discards gen-
erated at a hospital, except unused
items returned to the manufacturer.
The definition of hospital waste does
not include human corpses, remains,
and anatomical parts that are intended
for interment or cremation.

Infectious agent means any organism
(such as a virus or bacteria) that is ca-
pable of being communicated by inva-
sion and multiplication in body tissues
and capable of causing disease or ad-
verse health impacts in humans.

Intermittent HMIWI means an HMIWI
that is designed to allow waste charg-
ing, but not ash removal, during com-
bustion.

Large HMIWI means:

(1) Except as provided in (2);

{1y An HMIWI whose maximum design
waste burning capacity is more than
500 pounds per hour: or

(ii) A continuous or intermittent
HMIWI whose maximum charge rate is
more than 500 pounds per hour: or

(1ii) A batch HMIWI whose maximum
charge rate is more than 4,000 pounds
per day.

(2) The following are not large
HMIWI:
(i) A continuous or intermittent

HMIWI whose maximum charge rate is
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less than or equal to 500 pounds per
hour; or

(ii) A bhatch HMIWI whose maximum
charge rate is less than or equal to
4,000 pounds per day.

Low-level radioactive waste means
waste material which contains radio-
active nuclides emitting primarily heta
or gamma radiation, or both, in con-
centrations or quantities that exceed
applicable federal or State standards
for unrestricted release. Low-level ra-
dioactive waste is not high-level radio-
active waste, spent nuclear fuel, or by-
product material as defined by the
Atomic Energy Act of 1854 (42 U.8.C.
2014(e)(2)).

Malfunction means any sudden, infre-
quent, and not reasonahbly preventable
failure of air pollution control equip-
ment, process equipment, or a process
to operate in a normal or usual man-
ner. Failures that are caused, in part,
by poor maintenance or careless oper-
ation are not malfunctions. During pe-
riods of malfunction the operator shall
operate within established parameters
as much as possible, and monitoring of
all applicable operating parameters
shall continue until all waste has been
combusted or until the malfunction
ceases, whichever comes first.

Maximum charge rate means:

(1) For continuous and intermittent
HMIWI, 110 percent of the lowest 3-
hour average charge rate measured
during the most recent performance
test demonstrating compliance with all
applicable emission limits.

(2) For batch HMIWI, 110 percent of
the lowest daily charge rate measured
during the most recent performance
test demonstrating compliance with all
applicable emission limits.

Mazximum design waste burning capac-
ity means:

(1) For intermittent and continuous
HMIWI.

C=Py x 15,000/8,500

Where:

C=HMIWI capacity. 1b/hr

Py=primary chamber volume, {12

15.000=primary chamber heat release rate
factor. Biw/ft¥/hr

8.500=standard waste heating value, Btwib;

(2) For batch HMIWI,
C=Py x4.5/8

§60.51¢c

Where:

C=HMIWI capacity. Ib/hr

Pey=primary chamber volume, ft8

4.0=waste density, lh/ft?

8=typical hours of operation of a
HMIWI, hours.

bateh

Mazimum fabric filter inlet temperature
means 110 percent of the lowest 3-hour
average temperature at the inlet to the
fabric filter (taken, at a minimum,
once every minute) measured during
the most recent performance test dem-
onstrating compliance with the dioxin/
furan emission limit.

Mazximum flue gas temperature means
110 percent of the lowest 3-hour aver-
age temperature at the outlet from the
wet scrubber (taken, at a minimum,
once every minute) measured during
the most recent performance test dem-
onstrating compliance with the mer-
cury (Hg) emission limit.

Medical/finfectious waste means any
waste generated in the diagnosis, treat-
ment, or immunization of human
beings or animals, in research per-
taining thereto, or in the production or
testing of biologicals that is listed in
paragraphs (1) through (7) of this defi-
nition. The definition of medical/infec-
tious waste does not include hazardous
waste identified or listed under the reg-
ulations in part 261 of this chapter;
household waste, as defined in
§261.4(0)(1) of this chapter; ash from in-
cineration of medicaVinfectious waste,
once the incineration process has been
completed; human corpses, remains,
and anatomical parts that are intended
for interment mation: and domestic
sewage materials identified in
§261.4(a)1) of this chapter.

(1) Cultures and stocks of infectious
agents and associated biologicals, in-
cluding: cultures from medical and
pathological laboratories; cultures and
stocks of infectious agents from re-
search and industrial laboratories:
wastes from the production of
biologicals; discarded live and attenu-
ated vaccines; and culture dishes and
devices used to transfer. inoculate. and
mix cultures.

(2) Human pathological waste. in-
cluding tissues, organs, and body parts
and body fluids that are removed dur-
ing surgery or autopsy, or other med-
ical procedures, and specimens of hody
fluids and their containers.
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(3) Human blood and blood products
including:

(i) Liguid waste human bhlood:

(ii) Products of blood;

(ii1) Items saturated and/or dripping
with human blood; or

(iv) Items that were saturated and/or
dripping with human hlood that are
now caked with dried human blood; in-
cluding serum, plasma, and other blood
components, and their containers,
which were used or intended for use in
either patient care, testing and labora-
tory analysis or the development of
pharmaceuticals. Intravenous hags are
also include in this category.

(4) Sharps that have been used in ani-
mal or human patient care or treat-
ment or in medical, research, or indus-
trial laboratories, including hypo-
dermic needles, syringes (with or with-
out the attached needle), pasteur pi-
pettes. scalpel blades, blood vials, nee-
dles with attached tubing, and culture
dishes (regardless of presence of infec-
tious agents). Also included are other
types of broken or unbroken glassware
that were in contact with infectious
agents, such as used slides and cover
slips.

(6) Animal waste including contami-
nated animal carcasses, body parts.
and bedding of animals that were
known to have been exposed to infec-
tious agents during research (including
research in veterinary hospitals), pro-
duction of biologicals or testing of
pharmaceuticals.

(6) Isolation wastes including biologi-
cal waste and discarded materials con-
taminated with Dblood, excretions,
exudates, or secretions from humans
who are isolated to protect others from
certain highly communicable diseases,
or isolated animals known to be in-
fected with highly communicable dis-
eases.

(73 Unused sharps including the fol-
lowing unused, discarded sharps: hypo-
dermic needles, suture needles, sy-
ringes, and scalpel blades.

Medium HMIWI means:

(1) Except as provided in paragraph
(2):

(i) An HMIWI whose maximum design
waste burning capacity is more than
200 pounds per hour hut lesg than or
equal to 500 pounds per hour; or
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(i1) A continuous or intermittent
HMIWI whose maximuni charge rate is
more than 200 pounds per hour but less
than or equal to 500 pounds per hour: or

(iii) A batch HMIWI whose maximum
charge rate is more than 1,600 pounds
per day but less than or equal to 4,000
pounds per day.

2y The following are not medium
HMIWI:

(i) A continuous or intermittent
HMIWI whose maximum charge rate is
less than or equal to 200 pounds per
hour or more than 500 pounds per hour;
or

(i1) A batch HMIWI whose maximum
charge rate is more than 4,000 pounds
per day or less than or equal to 1,600
pounds per day.

Minimum dioxin/furan sorbent flow rate
means 90 percent of the highest 3-hour
average dioxin/furan sorbent flow rate
(taken, at a minimum, once every
hour) measured during the most recent
performance test demonstrating com-
pliance with the dioxin/furan emission
limit.

Minimum Hg sorbent flow rate means
90 percent of the highest 3-hour aver-
age Hg sorbent flow rate (taken, at a
minimum. once every hour) measured
during the most recent performance
test demonstrating compliance with
the Hg emission limit.

Minimum hydrogen chloyide (HCl) sor-
bent flow rate means 90 percent of the
highest 3-hour average HCl sorbent
flow rate (taken, at a minimum, once
every hour) measured during the most
recent performance test demonstrating

compliance with the HCl] emission
limit.
Minimum  horsepower or amperage

means 90 percent of the highest 3-hour
average horsepower or amperage to the
wet scrubber (taken, at a minimum,
once every minute) measured during
the most recent performance test dem-
onstrating compliance with the appli-
cable emission limits.

Minimum pressure drop across the wet
scrubber means 90 percent of the high-
est 3-hour average pressure drop across
the wet scrubber PM control device
(taken. at a minimum. once every
minute) measured during the most re-
cent performance test demonstrating
compliance with the PM emission
limit.
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Minimum rveagent flow rafe means 90
percent of the highest 3-hour average
reagent flow rate at the inlet to the se-
lective noncatalytic reduction tech-
nology (taken, at a minimum, once
every minute) measured during the
most recent performance test dem-
onstrating compliance with the NOx
emissions limit.

Minimum scrubber liguor flow 7ate
means 90 percent of the highest 3-hour
average liquor flow rate at the inlet to
the wet scrubber (taken., at a min-
imum, once every minute) measured
during the most recent performance
test demonstrating compliance with all
applicable emission limits.

Minimum scrubber liguor pH means 80
percent of the highest 3-hour average
liquor pH at the inlet to the wet scrub-
ber (taken, at a minimum. once every
minute) measured during the most re-
cent performance test demonstrating
compliance with the HCl emission
limit.

Minimum secondary chamber tempera-
ture means 90 percent of the highest 3-
hour average secondary chamber tem-
perature (taken, at a minimum, once
every minute) measured during the
most recent performance test dem-
onstrating compliance with the PM,
CO, dioxin/furan, and NOx emissions
limits.

Modification or Modified HMIWI
means any change to an HMIWI unit
after the effective date of these stand-
ards such that:

(1) The cumulative costs of the modi-
fications, over the life of the unit, ex-
ceed 50 per centum of the original cost
of the construction and installation of
the unit (not including the cost of any
land purchased in connection with such
construction or installation) updated
to current costs. or

(2) The change involves a physical
change in or change in the method of
operation of the unit which increases
the amount of any air pollutant emit-
ted by the unit for which standards
have been established under section 129
or section 111.

Operating day means a 24-hour period
between '12:00 midnight and the fol-
lowing midnight during which any
amount of hospital waste or medical/
infectious waste is combusted at any
time in the HMIWI.

§6051c

Operation means the period during
which waste is combusted in the incin-
erator excluding periods of startup or
shutdown.

Particulate matter or PM means the
total particulate matter emitted from
an HMIWI as measured by EPA Ref-
erence Method 5 or EPA Reference
Method 29.

Pathological waste means waste mate-
rial consisting of only human or ani-
mal remains. anatomical parts, and/or
tissue, the bags/containers used to col-
lect and transport the waste material.
and animal bedding (if applicable).

Primary chamber means the chamber
in an HMIWI that receives waste mate-
rial, in which the waste is ignited, and
from which ash is removed.

Pyrolysis means the endothermic gas-
ification of hospital waste and/or med-
ical/infectious waste using external en-
ergy.

Secondary chamber means a compo-
nent of the HMIWI that receives com-
bustion gases from the primary cham-
ber and in which the combustion proc-
ess is completed.

Shutdown means the period of time
after all waste has been combusted in
the primary chamber. For continuous
HMIWI, shutdown shall commence no
less than 2 hours after the last charge
to the incinerator. For intermittent
HMIWI, shutdown shall commence no
less than 4 hours after the last charge
to the incinerator. For batch HMIWI,
shutdown shall commence no less than
5 hours after the high-air phase of com-
bustion has been completed.

Small HMIWI means:

(1) Except as provided in (2);

(1) An HMIWI whose maximum design
waste burning capacity is less than or
equal to 200 pounds per hour; or

(iiy A continuwous or intermittent
HMIWI whose maximum charge rate is
less than or equal to 200 pounds per
hour; or

(iii) A batch HMIWI whose maximum
charge rate is less than or equal to
1.600 pounds per day.

(2) The following are not small
HMIWI:
(iy A continuous or intermittent

HMIWI whose maximum charge rate is
more than 200 pounds per hour:
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(ii) A batch HMIWI whose maximum
charge rate is more than 1,600 pounds
per day.

Standard conditions means a tempera-
ture of 20 °C and a pressure of 101.3
kilopascals.

Startup means the period of time be-
tween the activation of the system and
the first charge to the unit. For batch
HMIWI, startup means the period of
time between activation of the system
and ignition of the waste.

Wet scrubber means an add-on air pol-
lution control device that utilizes an

alkaline scrubbing liguor to collect
particulate matter (including non-
vaporous metals and condensed

organics) and/or to absorb and neu-

tralize acid gases.

[62 PR 48382, Sept. 15, 1897, as amended at 74
FR 51408, Oct. 6. 2009]

§$60.52¢ Emission limits.

(a) On and after the date on which
the initial performance test is com-
pleted or is required to be completed
under §60.8, whichever date comes first,
no owner or operator of an affected fa-
cility shall cause to be discharged into
the atmosphere:

(1) From an affected facility as de-
fined in §60.50c(a)(1) and (2), any gases
that contain stack emissions in excess
of the limits presented in Table 1A to
this subpart.

(2) From an affected facility as de-
fined in §60.50c(a)3) and (4), any gases
that contain stack emissions in excess
of the limits presented in Table 1B to
this subpart.

(h) On and after the date on which
the initial performance test is com-
pleted or is required to be completed
under §60.8, whichever date comes first.
no owner or operator of an affected fa-
cility shall cause to be discharged into
the atmosphere:

(1) From an affected facility as de-
fined in §60.50c(a)(1) and (2), any gases
that exhibit greater than 10 percent
opacity (6-minute block average).

(2) From an affected facility as de-
fined in §60.50c(a)(3) and (4). any gases
that exhibit greater than 6 percent
opacity (6-minute block average).

(c) On and after the date on which
the initial performance test is com-
pleted or is required to he combpleted
under §60.8, whichever date comes first.
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no owner or operator of an affected fa-
cility as defined in §60.50c(a) 1) and (2)
and utilizing a large HMIWI, and in
§60.50c(a)(3) and (4), shall cause to be
discharged into the atmosphere visible
emissions of combustion ash from an
ash conveying system (including con-
veyor transfer points) in excess of 5
percent of the observation period (i.e., 9
minutes per 3-hour period), as deter-
mined by EPA Reference Method 22 of
appendix A-1 of this part, except as
provided in paragraphs (d) and (e) of
this section.

(d) The emission limit specified in
paragraph (c) of this section does not
cover visible emissions discharged in-
side buildings or enclosures of ash con-
veying systems; however, the emission
limit does cover visible emissions dis-
charged to the atmosphere from build-
ings or enclosures of ash conveying
systems.

(e) The provisions specified in para-
graph (c) of this section do not apply
during maintenance and repair of ash
conveying systems. Maintenance and/
or repair shall not exceed 10 operating
days per calendar guarter unless the
owner or operator obtains written ap-
proval from the State agency estab-
lishing a date whereby all necessary
maintenance and repairs of ash con-
veying systems shall be completed.

(62 FR 48382. Sept. 15, 1997, as amended at 74
FR 51408, Oct. 6. 2009]

§60.58¢ Operator training and quali-
fication requirements.

(a) No owner or operator of an af-
fected facility shall allow the affected
facility to operate at any time unless a
fully trained and qualified HMIWI op-
erator is accessible, either at the facil-
ity or available within 1 hour. The
trained and qualified HMIWI operator
may operate the HMIWI directly or be
the direct supervisor of one or more
HMIWI operators.

(b) Operator training and gualifica-
tion shall be obtained through a State-
approved program or by completing the
requirements included in paragraphs
(¢) through (g) of this section.

(¢) Training shall bwe obtained by
completing an HMIWI operator frain-
ing course that includes, at a min-
imum, the following provisions:
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(1) 24 hours of training on the fol-
lowing subjects:

(i) Environmental concerns, includ-
ing pathogen destruction and types of
emissions:;

(ii) Basic combustion principles, in-
cluding products of combustion;

(iii) Operation of the type of inciner-
ator to be used by the operator, includ-
ing proper startup, waste charging. and
shutdown procedures;

(iv) Combustion controls and moni-
toring:

(v) Operation of air pollution control
equipment and factors affecting per-
formance (if applicable);

(vi) Methods to monitor pollutants
(continuous emission monitoring sys-
tems and monitoring of HMIWI and air
pollution control device operating pa-
rameters) and equipment calibration
procedures (where applicable);

(vii) Inspection and maintenance of
the HMIWI, air pollution control de-
vices, and continuous emission moni-
toring systems;

(viii) Actions to correct malfunctions
or conditions that may lead to mal-
function;

(ix) Bottom and fly ash characteris-
tics and handling procedures;

(x) Applicable Federal, State,
local regulations;

(xi) Work safety procedures;

(xii) Pre-startup inspections; and

(xii1) Recordkeeping requirements.

(2) An examination designed and ad-
ministered by the instructor.

(3) Reference material distributed to
the attendees covering the course top-
ics.

(d) Qualification shall be obtained
by:

(1) Completion of a training course
that satisfies the criteria under para-
graph (¢) of this section: and

(2) BEither 6 months experience as an
HMIWI operator, 6 months experience
as a direct supervisor of an HMIWI op-
erator, or completion of at least two
burn cycles under the observation of
two qualified HMIWT operators.

(e) Qualification is valid from the
date on which the examination is
passed or the completion of the re-
quired experience, whichever is later.

(fy To maintain qualification., the
trained and qualified HMIWI operator
shall complete aud pass an annual re-

and
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view or refresher course of at least 4
hours covering. at a minimum. the fol-
lowing:

(1) Update of regulations;

(2) Incinerator operation, including
startup and shutdown procedures;

(3) Inspection and maintenance;

{4) Responses to malfunctions or con-
ditions that may lead to malfunction;
and

(5) Discussion of operating probhlems
encountered by attendees.

() A lapsed gualification shall be re-
newed by one of the following methods:

(1) For a lapse of less than 3 years,
the HMIWI operator shall complete and
pass a staudard annual refresher course
described in paragraph (f) of this sec-
tion.

(2) For a lapse of 3 years or more, the
HMIWI operator shall complete and
pass a training course with the min-
imum criteria described in paragraph
(c) of this section.

(h) The owner or operator of an af-
fected facility shall maintain docu-
mentation at the facility that address
the following:

(1) Summary of the applicable stand-
ards under this subpart;

(2) Description of basic combustion
theory applicable to an HMIWI;

(3) Procedures for receiving,
dling, and charging waste;

(4) HMIWI startup, shutdown, and
malfunction procedures;

(5) Procedures for maintaining proper
combustion air supply levels;

(6) Procedures for operating the
HMIWI and associated air pollution
control systems within the standards
established under this subpart;

(7) Procedures for responding to peri-
odic malfunction or conditions that
may lead to malfunction;

(8) Procedures for monitoring HMIWI
emissions;

(9) Reporting and recordkeeping pro-
cedures; and

(10) Procedures for handling ash.

(i) The owner or operator of an af-
fected facility shall establish a pro-
gram for reviewing the information
listed in paragraph (h) of this section
annually with each HMIWI operator
(defined in §60.51c).

(1) The initial review of the informa-
tion listed in paragraph (h) of this sec-
tion shall be conducted within 6

han-
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months after the effective date of this
subpart or prior to assumption of re-
sponsibilities affecting HMIWI oper-
ation, whichever date is later.

(2) Subsequent reviews of the infor-
mation listed in paragraph (h) of this
section shall be conducted annually.

(i) The information listed in para-
graph (h) of this section shall be kept
in a readily accessible location for all
HMIWI operators. This information.
along with records of training shall be
available for inspection by the EPA or
its delegated enforcement agent upon
request.

§60.54c Siting requirements.

(a) The owner or operator of an af-
fected facility for which construction
is commenced after Septembher 15, 1997
shall prepare an analysis of the im-
pacts of the affected facility. The anal-
ysis shall consider air pollution control
alternatives that minimize, on a site-
specific basis. to the maximum extent
practicable, potential risks to public
health or the environment. In consid-
ering such alternatives, the analysis
may consider costs, energy impacts,
non-air environmental impacts, or any
other factors related to the practica-
bility of the alternatives.

(b) Analyses of facility impacts pre-
pared to comply with State, local, or
other Federal regulatory requirements
may be used to satisfy the require-
ments of this section, as long as they
include the consideration of air pollu-
tion control alternatives specified in
paragraph (a) of this section.

(¢)y The owner or operator of the af-
fected facility shall complete and sub-
mit the siting requirements of this sec-
tion as required under §60.58c(ay(1)(iii).

§60.55¢c Waste management plan.

The owner or operator of an affected
facility shall prepare a waste manage-
ment plan. The waste management
plan shall identify both the feasibility
and the approach to separate certain
components of solid waste from the
health care waste stream in order to
reduce the amount of toxic emissions
from incinerated waste. A waste man-
agement plan may include, but is not
limited to. elements such as segrega-
tion and recycling of paper, cardboard.
plastics. glass, batteries, food waste,
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and metals (e.g., aluminum cans, met-
als-containing devices): segregation of
non-recyclahle  wastes (eg., poly-
chlorinated hiphenyl-containing waste,
pharmaceutical waste, and mercury-
containing waste, such as dental
waste), and purchasing recycled or re-
cyclable products. A waste manage-
ment plan may include different goals
or approaches for different areas or de-
partments of the facility and need not
include new waste management goals
for every waste stream. It should iden-
tify. where possible, reasonably avail-
able additional waste management
measures, taking into account the ef-
fectiveness of waste management
measures already in place, the costs of
additional measures, the emissions re-
ductions expected to be achieved, and
any other environmental or energy im-
pacts they might have. The American
Hospital Association publication enti-
tled “*An Ounce of Prevention: Waste
Reduction Strategies for Health Care
Facilities” (incorporated by reference,
see §60.17) shall be considered in the de-
velopment of the waste management
plan. The owner or operator of each
commercial HMIWI company shall con-
duct training and education programs
in waste segregation for each of the
company’s waste generator clients and
ensure that each client prepares its
owl waste management plan that in-
cludes, but is not limited to, the provi-
sions listed previously in this section.

[74 FR 51409, Oct. 6, 2009]

§$60.56c Compliance and performance
testing.

(a) The emissions limits apply at all
times.

(h) The owner or operator of an af-
fected facility as defined in §60.50c(a)(1)
and (2), shall conduct an initial per-
formance test as required under §60.8
to determine compliance with the
emissions limits using the procedures
and test methods listed in paragraphs
(h)(1) through (h¥6) and (b)9) through
(h)(14) of this section. The owner or op-
erator of an affected facility as defined
in §60.50c(a)(3) and (4), shall conduct an
initial performance test as required
uander §60.8 to determine compliance
with the emissions limits using the
procedures and test methods listed in
paragraphs (b)1) through (b¥14). The
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use of the bypass stack during a per-
formance test shall invalidate the per-
formance test.

(1) All performance tests shall con-
sist of a minimum of three test runs
conducted under representative oper-
ating conditions.

(2) The minimum sample time shall
be 1 hour per test run unless otherwise
indicated.

(3) EPA Reference Method 1 of appen-
dix A of this part shall be used to se-
lect the sampling location and number
of traverse points.

(4) BEPA Reference Method 3, 3A, or
3B of appendix A-2 of this part shall be
used for gas composition analysis, in-
cluding measurement of oxygen con-
centration. EPA Reference Method 3,
3A, or 3B of appendix A-2 of this part
shall be used simultaneously with each
of the other EPA reference methods. As
an alternative to EPA Reference Meth-
od 3B, ASME PTC-19-10-1981-Part 10
may be used (incorporated by ref-
erence, see §60.17).

(6) The pollutant concentrations
shall be adjusted to 7 percent oxygen
using the following equation:

Caci=Cricas (20.9~7)/(20.9 - %05)

where:

C.g=pollutant concentration adjusted to 7
percent oxygen;

Cueas=pollutant concentration measured on a
dry basis (20.9-7)=20.8 percent oxygen—7
percent oxygen (defined oxygen correction
basis);

20.9=oxygen concentration in air. percent;
and

%0,=oxygen concentration measured on a
dry basis, percent.

(6) EPA Reference Method 5 of appen-
dix A-3 or Method 26A or Method 29 of
appendix A-8 of this part shall be used
to measure the particulate matter
emissions. As an alternative, PM
CEMS may be used as specified in para-
graph (c)(5) of this section.

(7) EPA Reference Method 7 or TE of
appendix A-4 of this part shall he used
to measure NOy emissions.

(8) EPA Reference Method 6 or 6C of
appendix A-4 of this part shall he used
to measure SO, emissions.

(9) EPA Reference Method 9 of appen-
dix A-4 of this part shall be used to
measure stack opacity. As an alter-
native, demonstration of compliance
with the PM standards using bag leak
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detection systems as specified in
§60.57c(h) or PM CEMS as specified in
paragraph (c)5) of this section is con-
sidered demonstrative of compliance
with the opacity requirements.

(10) EPA Reference Method 10 or 10B
of appendix A-4 of this part shall be
used to measure the CO emissions. As
specified in paragraph (¢)(4) of this sec-
tion, use of CO CEMS are required for
affected facilities under §60.50c(a)3)
and (4).

(11) BPA Reference Method 23 of ap-
pendix A-T of this part shall be used to
measure total dioxin/furan emissions.
As an alternative, an owner or operator
may elect to sample dioxins/furans by
installing, calibrating. maintaining,
and operating a continuous automated
sampling system for monitoring dioxin/
furan emissions as specified in para-
graph (c)(6) of this section. For Method
23 of appendix A-7 sampling, the min-
imum sample time shall be 4 hours per
test run. If the affected facility has se-
lected the toxic equivalency standards
for dloxins/furans, under §60.52c, the
following procedures shall be used to
determine compliance:

(i) Measure the concentration of each
dioxin/furan tetra-through octa-con-
gener emitted using KEPA Reference
Method 23.

(ii) For each dioxin/furan congener
measured in accordance with para-
graph (b)(9)i) of this section, multiply
the congener concentration by its cor-
responding toxic equivalency factor
specified in table 2 of this subpart.

(1ii) Sum the products calculated in
accordance with paragraph (b)(9)({ii) of
this section to obtain the total con-
centration of dioxins/furans emitted in
terms of toxic equivalency.

(12) EPA Reference Method 26 or 26A
of appendix A-8 of this part shall be
used to measure HCl emissions. As an
alternative, HC1 CEMS may be used as
specified in paragraph (¢)(5) of this sec-
tion.

(13) EPA Reference Method 29 of ap-
pendix A-8 of this part shall be used to
measure Pb, Cd, and Hg emissions. As
an alternative, Hg emissions may bhe
measured using ASTM D6784-02 (incor-
porated hy reference, see §60.17). As an
alternative for Ph, Cd, and Hg, multi-
metals CEMS or Hg CEMS. may be
used as specified in paragraph (c)(5) of
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this section. As an alternative, an
owner or operator may elect to sample
Hg by installing, calibrating, maintain-
ing, and operating a continuous auto-
mated sampling system for monitoring
Hg emissions as specified in paragraph
(c)(7) of this section.

(14) The EPA Reference Method 22 of
appendix A-7 of this part shall he used
to determine compliance with the fugi-
tive ash emissions limit under
§60.52c(c). The minimum observation
time shall be a series of three l-hour
observations.

(¢c) Following the date on which the
initial performance test is completed
or is required to be completed under
§60.8, whichever date comes first, the
owner or operator of an affected facil-
ity shall:

(1) Determine compliance with the
opacity limit by conducting an annual
performance test (no more than 12
months following the previous perform-
ance test) using the applicable proce-
dures and test methods listed in para-
graph (b) of this section.

(2) Except as provided in paragraphs
(c)(4) and (c)d) of this section, deter-
mine compliance with the PM, CO, and
HC1 emissions limits by conducting an
annual performance test (no more than
12 months following the previous per-
formance test) using the applicable
procedures and test methods listed in
paragraph (bh) of this section. If all
three performance tests over a 3-year
period indicate compliance with the
emissions limit for a pollutant (PM,
CO, or HC1), the owner or operator may
forego a performance test for that pol-
lutant for the subsequent 2 years. At a
minimum, a performance test for PM,
CO, and HCI shall be conducted every
third vear (no more than 36 months fol-
lowing the previous performance test).
If a performance test conducted every
third year indicates compliance with
the emissions limit for a pollutant
(PM, CO, or HCI). the owner or oper-
ator may forego a performance test for
that pollutant for an additional 2
years. If any performance test indi-
cates noncompliance with the respec-
tive emissions limit, a performance
test for that pollutant shall be con-
ducted annually until all annual per-
formance tests over a 3-year period in-
dicate compliance with the emissions
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limit. The use of the bypass stack dur-
ing a performance test shall invalidate
the performance test.

(3) For an affected facility as defined
in §60.50c(a)l) and (2) and utilizing a
large HMIWI, and in §60.50c(a)(3) and
(4, determine compliance with the
visible emissions limits for fugitive
emissions from flyash/bottom ash stor-
age and handling by conducting a per-
formance test using XPA Reference
Method 22 of appendix A-T on an an-
nual basis (no more than 12 months fol-
lowing the previous performance test).

(4) For an affected facility as defined
in §60.50c(a)(3) and (4), determiine com-
pliance with the CO emissions limit
using a CO CEMS according to para-
graphs (¢)(4)(i) through (e)(4)iii) of this
section:

(i} Determine compliance with the
CO emissions limit using a 24-hour
block average, calculated as specified
in section 12.4.1 of EPA Reference
Method 19 of appendix A-T of this part.

(ii) Operate the CO CEMS in accord-
ance with the applicable procedures
under appendices B and F of this part.

(iii) Use of a CO CEMS may be sub-
stituted for the CO annual performance
test and minimum secondary chamber
temperature to demonstrate compli-
ance with the CO emissions limit.

(5) Facilities using CEMS to dem-
onstrate compliance with any of the
emissions limits under §60.52¢ shall:

(i) For an affected facility as defined
in §60.50c(a)(1) and (2), determine com-
pliance with the appropriate emissions
limit(s) using a 12-hour rolling average,
calculated each hour as the average of
the previous 12 operating hours.

(ii) For an affected facility as defined
in §60.50c(a)(3) and (4). determine com-
pliance with the appropriate emissions
limit(s) using a 24-hour block average.
calculated as specified in section 12.4.1
of EPA Reference Method 19 of appen-
dix A-7 of this part.

(iiiy Operate all CEMS in accordance
with the applicable procedures under
appendices B and F of this part. For
those CEMS for which performance
specifications have not yet been pro-
mulgated (HCI. multi-metals). this op-
tion for an affected facility as defined
in §60.50c(ax3) and (4) takes effect on
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the date a final performance specifica-
tion is published in the FEDERAL REG-
ISTER or the date of approval of a site-
specific monitoring plan.

(iv) For an affected facility as de-
fined in §60.50c(a)3) and (4), be allowed
to substitute use of an HC1 CEMS for
the HCL annual performance test, min-
imum HCI sorbent flow rate, and min-
imum scrubber liguor pH to dem-
onstrate compliance with the HCI
emissions limit.

(v) For an affected facility as defined
in §60.50c(a)3) and (4), be allowed to
substitute use of a PM CEMS for the
PM annual performance test and min-
imum pressure drop across the wet
scrubber, if applicable, to demonstrate
compliance with the PM emissions
limit.

(6) An affected facility as defined in
§60.50c(a)(3) and (4) using a continuous
automated sampling system to dem-
onstrate compliance with the dioxin/
furan emissions limits under §60.52¢
shall record the output of the system
and analyze the sample according to
EPA Reference Method 23 of appendix
AT of this part. This option to use a
continunous automated sampling sys-
tem takes effect on the date a final
performance specification applicable to
dioxin/furan from monitors is published
in the FEDERAL REGISTER or the date of
approval of a site-specific monitoring
plan. The owner or operator of an af-
fected facility as defined in §60.50c(a)(3)
and (4) who elects to continuously sam-
ple dioxin/furan emissions instead of
sampling and testing using EPA Ref-
erence Method 23 of appendix A-7 shall
install, calibrate. maintain, and oper-
ate a continuous automated sampling
system and shall comply with the re-
quirements specified in §60.58b(p) and
() of subpart Eb of this part.

(7)y An affected facility as defined in
§60.50c(a)(3) and (4) using a continuous
automated sampling system to dem-
onstrate compliance with the Hg emis-
sions limits under §60.52¢ shall record
the output of the system and analyze
the sample at set intervals using any
suitable determinative technique that
can meet appropriate performance cri-
teria. This option to use a continuous
automated sampling system takes ef-
fect on the date a final performance
specification applicable to Hg from
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monitors is published in the FEDERAL
REGISTER or the date of approval of a
site-specific monitoring plan. The
owner or operator of an affected facil-
ity as defined in §60.50c(a)3) and (4)
who elects to continuously sample Hg
emissions instead of sampling and test-
ing using EPA Reference Method 29 of
appendix A-8 of this part, or an ap-
proved alternative method for meas-
uring Hg emissions, shall install, cali-
brate, maintain, and operate a contin-
uous automated sampling system and
shall comply with the requirements
specified in §60.58h(p) and (¢) of subpart
Eb of this part.

(d) Except as provided in paragraphs
(c)X(4) through (c7) of this section, the
owner or operator of an affected facil-
ity equipped with a dry scrubber fol-
lowed by a fabric filter, a wet scrubber,
or a dry scrubber followed by a fabric
filter and wet scrubber shall:

(1) Establish the appropriate max-
imum and minimum operating param-
eters, indicated in table 3 of this sub-
part for each control system, as site
specific operating parameters during
the initial performance test to deter-
mine compliance with the emission
limits; and

(2) Following the date on which the
initial performance test is completed
or is required to be completed under
§60.8, whichever date comes first, en-
sure that the affected facility does not
operate above any of the applicable
maximum operating parameters or
below any of the applicable minimum
operating parameters listed in table 3
of this subpart and measured as 3-hour
rolling averages (calculated each hour
as the average of the previous 3 oper-
ating hours) at all times except during
periods of startup, shutdown and mal-
function. Operating parameter limits
do not apply during performance tests.
Operation above the established max-
imum or helow the established min-
imum operating parameter(s) shall
constitute a violation of established
operating parameter(s).

(e) Except as provided in paragraph
(1) of this section. for affected facilities
equipped with a dry scrubber followed
by a fabric filter:

(1) Operation of the affected facility
above the maximum charge rate and
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below the minimum secondary cham-
ber temperature (each measured on a 3-
hour rolling average) simultaneously
shall constitute a violation of the CO
emission limit.

(2) Operation of the affected facility
above the maximum fabric filter inlet
temperature, above the maximum
charge rate, and helow the minimum
dioxin/furan sorbent flow rate (each
measured on a 3-hour rolling average)
simultaneously shall constitute a vio-
lation of the dioxiwfuran emission
limit.

(3) Operation of the affected facility
above the maximum charge rate and
below the minimum HCl sorbent flow
rate (each measured on a 3-hour rolling
average) simultaneously shall con-
stitute a violation of the HCI emission
limit.

(4) Operation of the affected facility
above the maximum charge rate and
below the minimum Hg sorbent flow
rate (each measured on a 3-hour rolling
average) simultaneously shall con-
stitute a violation of the Hg emission
limit.

(5) Use of the bypass stack shall con-
stitute a violation of the PM, dioxin/
furan, HCl, Pb, Cd and Hg emissions
limits.

(8) Operation of the affected facility
as defined in §60.50c(a)(3) and (4) above
the CO emissions limit as measured by
the CO CEMS specified in paragraph
(c)(4) of this section shall constitute a
violation of the CO emissions limit.

(7) For an affected facility as defined
in §60.50c(a)3) and (4), failure to ini-
tiate corrective action within 1 hour of
a bag leak detection system alarm; or
failure to operate and maintain the
fabric filter such that the alarm is not
engaged for more than 5 percent of the
total operating time in a 6-month
block reporting period shall constitute
a violation of the PM emissions limit.
If inspection of the fabric filter dem-
onstrates that no corrective action is
required, no alarm time is counted. If
corrective action is required, each
alarm is counted as a minimum of 1
hour. If it takes longer than 1 hour to
initiate corrective action, the alarm
time is counted as the actual amount
of time taken to initiate corrective ac-
tion. If the bag leak detection system
is used to demonstrate compliance
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with the opacity linmiit. this would also
constitute a violation of the opacity
emissions limit.

(8) Operation of the affected facility
as defined in §60.50c(a)(3) and (4) above
the PM, HC1, Pb, Cd. and/or Hg emis-
sions limit as measured by the CEMS
specified in paragraph (¢)(8) of this sec~
tion shall constitute a violation of the
applicable emissions limit.

(9) Operation of the affected facility
as defined in §60.50c(a)3) and (4) above
the dioxin/furan emissions limit as
measured by the continuous automated
sampling system specified in paragraph
(c)(8) of this section shall constitute a
violation of the dioxin/furan emissions
limit.

(10) Operation of the affected facility
as defined in §60.50c(a)3) and (4) above
the Hg emissions limit as measured by
the continuous automated sampling
system specified in paragraph (¢X7) of
this section shall constitute a violation
of the Hg emissions limit.

(f) Bxcept as provided in paragraph
(1) of this section, for affected facilities
equipped with a wet scrubber:

(1) Operation of the affected facility
above the maximum charge rate and
below the minimum pressure drop
across the wet scrubber or below the
minimum horsepower or amperage to
the system (each measured on a 3-hour
rolling average) simultaneously shall
constitute a violation of the PM emis-
sion limit.

(2) Operation of the affected facility
above the maximum charge rate and
below the minimum secondary cham-
ber temperature (each measured on a 3-
hour rolling average) simultaneously
shall constitute a violation of the CO
emission limit.

(3) Operation of the affected facility
above the maximum charge rate, below
the minimum secondary chamber tem-
perature, and bhelow the minimum
scrubber liguor flow rate (each meas-
ured on a 3-hour rolling average) simul-
taneously shall constitute a violation
of the dioxin/furan emission limit.

(4) Operation of the affected facility
above the maximum charge rate and
below the minimum scrubber liquor pH
(each measured on a 3-hour rolling av-
erage) simultaneously shall constitute
a violation of the HCI emission limit.
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(5) Operation of the affected facility
above the maximum flue gas tempera-
ture and above the maximum charge
rate (each measured on a 3-hour rolling
average) simultaneously shall con-
stitute a violation of the Hg emission
limit.

(6) Use of the bypass stack shall con-
stitute a violation of the PM, dioxin/
furan, HCl, Ph, Cd and Hg emissions
Hmits.

(7) Operation of the affected facility
as defined in §60.50c(a)(3) and (4) above
the CO emissions limit as measured by
the CO CEMS specified in paragraph
(c)(4) of this section shall constitute a
violation of the CO emissions limit.

(8) Operation of the affected facility
as defined in §60.50c(a)3) and (4) above
the PM, HCl. Pb, Cd, and/or Hg emis-
sions limit as measured by the CEMS
specified in paragraph (¢)(5) of this sec-
tion shall constitute a violation of the
applicable emissions limit.

(9) Operation of the affected facility
as defined in §60.50c(a)(3) and (4) above
the dioxin/furan emissions limit as
measured by the continuous automated
sampling system specified in paragraph
(c)(6) of this section shall constitute a
violation of the dioxin/furan emissions
limit.

(10) Operation of the affected facility
as defined in §60.50c(a)3) and (4) above
the Hg emissions limit as measured by
the continuous automated sampling
system specified in paragraph (c)7) of
this section shall constitute a violation
of the Hg emissions limit.

g) Except as provided in paragraph
(1) of this section, for affected facilities
equipped with a dry scrubber followed
by a fabric filter and a wet scrubber:

(1) Operation of the affected facility
above the maximum charge rate and
below the minimum secondary cham-
ber temperature (each measured on a 3-
hour rolling average) simultaneously
shall constitute a violation of the CO
emission limit.

(2) Operation of the affected facility
above the maximum fabric filter inlet
temperature, above the maximum
charge rate, and below the minimum
dioxin/furan sorbent flow rate (each
measured on a 3-hour rolling average)
simultaneously shall constitute a vio-
lation of the dioxin/furan emission
limit.
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(3) Operation of the affected facility
above the maximum charge rate and
below the minimum scrubber liquor pH
(each measured on a 3-hour rolling av-
erage) simultaneously shall constitute
a violation of the HCl emiission limit.

(4) Operation of the affected facility
above the maximum charge rate and
below the minimum Hg sorbent flow
rate (each measured on a 3-hour rolling
average) simultaneously shall con-
stitute a violation of the Hg emission
limit.

(5) Use of the hypass stack shall con-
stitute a violation of the PM, dioxiw/
faran, HCl, Pb, Cd and Hg emissions
limits.

(8) Operation of the affected facility
as defined in §60.50c(a)(3) and (4) above
the CO emissions limit as measured by
the CO CEMS specified in paragraph
(c)(4) of this section shall constitute a
violation of the CO emissions limit.

(7) For an affected facility as defined
in §60.50c(a)3) and (4), failure to ini-
tiate corrective action within 1 hour of
a bag leak detection system alarm; or
failure to operate and maintain the
fabric filter such that the alarm is not
engaged for more than 5 percent of the
total operating time in a 6-month
block reporting period shall constitute
a violation of the PM emissions limit.
If inspection of the fabric filter dem-
onstrates that no corrective action is
required. no alarm time is counted. If
corrective action is required, each
alarm is counted as a minimum of 1
hour. If it takes longer than 1 hour to
initiate corrective action, the alarm
time is counted as the actual amount
of time taken to initiate corrective ac-
tion. If the bag leak detection system
is used to demonstrate compliance
with the opacity limit, this would also
constitute a violation of the opacity
emissions limit.

(8) Operation of the affected facility
as defined in §60.50c(a)(3) and (4) above
the PM, HC1, Pb, Cd, and/or Hg emis-
sions limit as measured by the CEMS
specified in paragraph (¢)(5) of this sec-
tion shall constitute a violation of the
applicable emissions limit.

(9) Operation of the affected facility
as defined in §60.50c(a)(3) and (4) above
the dioxin/furan emissions limit as
measured by the continuous automated
sampling system specified in paragraph
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(c)(6) of this section shall constitute a
violation of the dioxin/furan emissions
limit.

(10) Operation of the affected facility
as defined in §60.50c(a)3) and (4) above
the Hg emissions limit as measured by
the continuous automated sampling
system specified in paragraph (¢¥7) of
this section shall constitute a violation
of the Hg emissions limit.

(h) The owner or operator of an af-
fected facility as defined in §60.50c(a)(3)
and (4) equipped with selective non-
catalytic reduction technology shall:

(1) Bstablish the maximum charge
rate, the minimum secondary chamber
temperature, and the minimum rea-
gent flow rate as site specific operating
parameters during the initial perform-
ance test to. determine compliance
with the emissions limits;

(2) Following the date on which the
initial performance test is completed
or is required to be completed under
§60.8, whichever date comes first, en-
sure that the affected facility does not
operate above the maximum charge
rate, or below the minimum secondary
chamber temperature or the minimum
reagent flow rate measured as 3-hour
rolling averages (calculated each hour
as the average of the previous 3 oper-
ating hours) at all times. Operating pa-
rameter limits do not apply during per-
formance tests.

(3) Except as provided in paragraph
(1) of this section, operation of the af-
fected facility above the maximum
charge rate, below the minimum sec-
ondary chamber temperature, and
below the minimum reagent flow rate
simultaneously shall constitute a vio-
lation of the NOy emissions limit.

(1) The owner or operator of an af-
fected facility may conduct a repeat
performance test within 30 days of vio-
lation of applicable operating param-
eter(s) to demonstrate that the af-
fected facility is not in violation of the
applicable emissions limit(s). Repeat
performance tests conducted pursuant
to this paragraph shall be conducted
using the identical operating param-
eters that indicated a violation under
paragraph (e), (f). (g). or (h) of this sec-
tion.

(j) The owner or operator of an af-
fected facility using an air pollution
control device other than a dry scrub-
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ber followed by a fabric filter, a wet
scrubber. a dry scrubher followed by a
fabric filter and a wet scrubber, or se-
lective noncatalytic reduction tech-
nology to comply with the emissions
limits under §60.52¢ shall petition the
Administrator for other site-specific
operating parameters to be established
during the initial performance test and
continuously monitored thereafter.
The owner or operator shall not con-
duct the initial performance test until
after the petition has bheen approved by
the Administrator.

(k) The owner or operator of an af-
fected facility may conduct a repeat
performance test at any time to estab-
lish new values for the operating pa-
rameters. The Administrator may re-
quest a repeat performance test at any
time.

{62 'R 48382, Sept. 15. 1997. as amended at 65
FR 61753, Oct. 17, 2000: 74 FR 51409, Oct. 6,
2009]

§60.57¢c Monitoring requirements.

(a) Except as provided in §60.56¢c(c)(4)
through (c)7), the owner or operator of
an affected facility shall install. cali-
brate (to manufacturers’ specifica-
tions), maintain, and operate devices
(or establish methods) for monitoring
the applicable maximum and minimum
operating parameters listed in Table 3
to this subpart (anless CEMS are used
as a substitute for certain parameters
as specified) such that these devices (or
methods) measure and record values
for these operating parameters at the
frequencies indicated in Table 3 of this
subpart at all times.

(b) The owner or operator of an af-
fected facility as defined in §60.50c(a)(3)
and (4) that uses selective noncatalytic
reduction technology shall install,
calibrate (to manufacturers’ specifica-
tions), maintain. and operate devices
(or establish methods) for monitoring
the operating parameters listed in
§60.56c(h) such that the devices (or
methods) measure and record values
for the operating parameters at all
times. Operating parameter values
shall be measured and recorded at the
following minimum frequencies:

(1) Maximum charge rate shall be
measured continuously and recorded
once each hour;
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(2) Minimum secondary chamber
temperature shall he measured con-
tinuously and recorded once each
minute; and

(3) Minimum reagent flow rate shall
be measured hourly and recorded once
each hour.

(¢c) The owner or operator of an af-
fected facility shall install, calibrate
(to manufacturers’ specifications),
maintain, and operate a device or
method for measuring the use of the
bypass stack including date, time, and
duration.

(d) The owner or operator of an af-
fected facility using an air pollution
control device other than a dry scrub-
ber followed by a fabric filter, a wet
scrubber, a dry scrubber followed by a
fabric filter and a wet scrubber, or se-
lective noncatalytic reduction tech-
nology to comply with the emissions
limits under §60.52¢ shall install, cali-
brate (to manufacturers’ specifica-
tions), maintain, and operate the
equipment necessary to monitor the
site-specific operating parameters de-
veloped pursuant to §60.56¢(j).

(e) The owner or operator of an af-
fected facility shall obtain monitoring
data at all times during HMIWI oper-
ation except during periods of moni-
toring equipment malfunction, calibra-
tion, or repair. At a minimum, valid
monitoring data shall be obtained for
75 percent of the operating hours per
day for 90 percent of the operating days
per calendar quarter that the affected
facility is combusting hospital waste
and/or medical/infectious waste.

(f) The owner or operator of an af-
fected facility as defined in §60.50c(a)(3)
and (4) shall ensure that each HMIWI
subject to the emissions limits in
§60.52¢ undergoes an initial air pollu-
tion control device inspection that is
at least as protective as the following:

(1) At a minimum. an inspection
shall include the following:

(i) Inspect air pollution control de-
vice(s) for proper operation. if applica-
bhle;

(ii) Ensure proper calibration of
thermocouples. sorbent feed systems,
and any other monitoring equipment;
and

(iiiy Generally observe that the
equipment is maintained in good oper-
ating condition.
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(2) Within 10 operating days folilowing
an air pollution control device inspec-
tion, all necessary repairs shall be
completed nnless the owner or operator
obtains written approval from the Ad-
ministrator establishing a date where-
by all necessary repairs of the des-
ignated facility shall be completed.

(g) The owner or operator of an af-
fected facility as defined in §60.50c(a)3)
and (4) shall ensure that each HMIWI
subject to the emissions limits under
§60.562¢c undergoes an air pollution con-
trol device inspection annually (no
more than 12 months following the pre-
vious annual air pollution control de-
vice inspection), as outlined in para-
graphs (D(1) and (£)(2) of this section.

(h) For affected facilities as defined
in §60.50c(a)(3) and (4) that use an air
pollution control device that includes a
fabric filter and are not demounstrating
compliance using PM CEMS, determine
compliance with the PM emissions
limit using a bag leak detection sys-
tem and meet the requirements in
paragraphs (h)(1) through (h){(12) of this
section for each bag leak detection sys-
tem.

(1) Bach triboelectric bag leak detec-
tion system may be installed, cali-
brated, operated, and maintained ac-
cording to the **Fabric Filter Bag Leak
Detection Guidance,” (EPA-454/R-98-
015, September 1997). This document is
available from the U.S. Environmental
Protection Agency (U.S. EPA); Office
of Air Quality Planning and Standards;
Sector Policies and Programs Division:
Measurement Policy Group (D-243-02),
Research Triangle Park, NC 27711. This
document is also available on the
Technology Transfer Network (TTN)
under Emissions Measurement Center
Continuous Emissions Monitoring.
Other types of bhag leak detection sys-
tems shall be installed, operated. cali-
brated, and maintained in a manner

consistent with the manufacturer’s
written specifications and rec-
ommendations.

(2) The hag leak detection system
shall be certified by the manufacturer
to be capable of detecting PM emis-
sions at concentrations of 10 milli-
grams per actual cubhic meter (0.0044
grains per actual cubic foot) or less.
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(3) The bhag leak detection system
sensor shall provide an output of rel-
ative PM loadings.

(4) The bag leak detection system
shall be equipped with a device to con-
tinuously record the output signal
from the sensor.

(8) The bhag leak detection system
shall be equipped with an audible
alarm system that will sound auto-
matically when an increase in relative
PM emissions over a preset level is de-
tected. The alarm shall be located
where it is easily heard by plant oper-
ating personnel.

(6) For positive pressure fabric filter
systems, a bag leak detector shall be
installed in each bhaghouse compart-
ment or cell.

(7) For negative pressure or induced
air fabric filters, the bag leak detector
shall be installed downstream of the
fabric filter.

(8) Where multiple detectors are re-
guired, the system’s instrumentation
and alarm may be shared among detec-
tors.

(9) The baseline output shall be es-
tablished by adjusting the range and
the averaging period of the device and
establishing the alarm set points and
the alarm delay time according to sec-
tion 5.0 of the “Fabric Filter Bag Leak
Detection Guidance.”

(10) Following initial adjustment of
the system, the sensitivity or range,
averaging period, alarm set points, or
alarm delay time may not be adjusted.
In no case may the sensitivity be in-
creased by more than 100 percent or de-
creased more than 50 percent over a
365-day period unless such adjustment
follows a complete fabric filter inspec-
tion that demonstrates that the fabric
filter is in good operating condition.
Each adjustment shall be recorded.

(11) Record the results of each inspec-
tion, calibration, and validation check.

(12) Initiate corrective action within
1 hour of a bag leak detection system
alarm; operate and maintain the fabric
filter such that the alarm is not en-
gaged for more than 5 percent of the
total operating time in a 6-month
block reporting period. If inspection of
the fabric filter demonstrates that no
corrective action is required. no alarm
time is counted. If corrective action is
required, each alarm is counted as a
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minimum of 1 hour. If it takes longer
than 1 hour to initiate corrective ac-
tion, the alarm time is counted as the
actual amount of time taken to ini-
tiate corrective action.

[62 FR 48382, Sept. 15, 1997, as amended at 74
FR 51412, Oct. 6. 2009}

§$60.58¢ Reporting and recordkeeping
requirements.

(a) The owner or operator of an af-
fected facility shall submit notifica-
tions, as provided by §60.7. In addition,
the owner or operator shall submit the
following information:

(1) Prior to commencement of con-
struction;

(i) A statement of intent to con-
struct;

(ii) The anticipated date of com-
mencement of construction; and

(iii) All documentation produced as a
result of the siting requirements of
§60.54c.

(2) Prior to initial startup;

(i) The type(s) of waste to be com-
busted;

(i1) The maximum design waste burn-
ing capacity;

(iii) The anticipated
charge rate; and

(iv) If applicable, the petition for
site-specific operating parameters
under §60.56¢(3).

(b) The owner or operator of an af-
fected facility shall maintain the fol-
lowing information (as applicable) for a
period of at least b years:

(1) Calendar date of each record:

(2) Records of the following data:

(i) Concentrations of any pollutant
listed in §60.52c or measurements of
opacity as determined by the contin-
uous emission monitoring system (if
applicable);

(i) Results of fugitive emissions (by
EPA Reference Method 22) tests. if ap-
plicable;

(iiil) HMIWI charge dates. times, and
weights and hourly charge rates;

(iv) Fabric filter inlet temperatures
during each minute of operation, as ap-
plicable;

(v) Amount and type of dioxin/furan
sorbent used during each hour of oper-
ation, as applicable;

(vi) Amount and type of Hg sorbent
used during each hour of operation, as
applicable;

maximum
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(vil) Amount and type of HCI sorbent
used during each hour of operation. as
applicable;

{viii) For affected facilities as defined
in §60.50c(a)3) and (4), amount and
type of NOx reagent used during each
hour of operation, as applicable;

(ix) Secondary chamber temperatures
recorded during each minute of oper-
ation;

(x) Liquor flow rate to the wet scrub-
ber inlet during each minute of oper-
ation, as applicable;

(xi) Horsepower or amperage to the
wet scrubber during each minute of op-
eration, as applicable;

(xii) Pressure drop across the wet
scrubber system during each minute of
operation, as applicable,

(xiii) Temperature at the outlet from
the wet scrubber during each minute of
operation, as applicable;

(xiv) pH at the inlet to the wet scrub-
ber during each minute of operation. as
applicable,

(xv) Records indicating use of the by-
pass stack, including dates, times, and
durations, and

(xvi) For affected facilities com-
plying with §60.56¢(3) and §60.57c(d), the
owner or operator shall maintain all
operating parameter data collected;

(xvii) For affected facilities as de-
fined in §60.50c(a)(3) and (4), records of
the annual air pollution control device
inspections, any required maintenance,
and any repairs not completed within
10 days of an inspection or the time-
frame established by the Adminis-
trator.

(xviii) For affected facilities as de-
fined in §60.50c(a)3) and (4), records of
each bag leak detection system alarm,
the time of the alarm, the time correc-
tive action was initiated and com-
pleted, and a brief description of the
cause of the alarm and the corrective
action taken. as applicable.

(xix) For affected facilities as defined
in §60.50c(a)(3) and (4), concentrations
of CO as determined by the continuous
emissions monitoring system.

(3) Identification of calendar days for
which data on emission rates or oper-
ating parameters specified under para-
graph (bX2) of this section have not
been obtained, with an identification of
the emission rates or operating param-
eters not measured, reasons for not oh-
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taining the data, and a description of
corrective actions taken.

(4y Identification of calendar days.
times and durations of malfunctions, a
description of the malfunction and the
corrective action taken.

(5) Identification of calendar days for
which data on emission rates or oper-
ating parameters specified under para-
graph (b)(2) of this section exceeded the
applicable limits, with a description of
the exceedances. reasons for such
exceedances, and a description of cor-
rective actions taken.

(6) The results of the initial, annual,
and any subsequent performance tests
conducted to determine compliance
with the emissions limits and/or to es-
tablish or re-establish operating pa-
rameters, as applicable, and a descrip-
tion, including sample calculations, of
how the operating parameters were es-
tablished or re-established. if applica-
ble.

(7 All documentation produced as a
result of the siting requirements of
§60.54c¢;

(8) Records showing the names of
HMIWTI operators who have completed
review of the information in §60.53c(h)
as required by §60.53c(i), including the
date of the initial review and all subse-
quent annual reviews;

(9) Records showing the names of the
HMIWI operators who have completed
the operator training requirements, in-
cluding documentation of training and
the dates of the training;

(10) Records showing the names of
the HMIWTI operators who have met the
criteria for gualification under $60.53c
and the dates of their gualification;
and

(11) Records of calibration of any
monitoring devices as required under
§60.57c(a) through (d).

(¢) The owner or operator of an af-
fected facility shall submit the infor-
mation specified in paragraphs (c)(1)
through (c)(4) of this section no later
than 60 days following the initial per-
formance test. All reports shall be
signed by the facilities manager.

(1) The initial performance test data
as recorded under §60.56c(b)(1) through
(b)}(14), as applicable.

~
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(2) The values for the site-specific op-
erating parameters established pursu-
ant to §60.56c(d). (h), or (j), as applica-
ble, and a description. including sam-
ple calculations, of how the operating
parameters were established during the
initial performance test.

(3) The waste management plan as
specified in §60.55¢.

(4) For each affected facility as de-
fined in §860.50c(a)3) and (4) that uses a
bag leak detection system, analysis
and supporting documentation dem-
onstrating conformance with EPA
guidance and specifications for bag
leak detection systems in §60.57c(h).

(d) An annual report shall be sub-
mitted 1 year following the submis-
sions of the information in paragraph
(c) of this section and subsequent re-
ports shall be submitted no more than
12 months following the previous re-
port (once the unit is subject to per-
mitting requirements under title V of
the Clean Air Act, the owner or oper-
ator of an affected facility must submit
these reports semiannually). The an-
nual report shall include the informa-
tion specified in paragraphs (d)1)
through (11) of this section. All reports
shall be signed by the facilities man-
ager.

(1) The values for the site-specific op-
erating parameters established pursu-
ant to §60.56(d), (h), or (j), as applica-
hle.

(2) The highest maximum operating
parameter and the lowest minimum op-
erating parameter, as applicable, for
each operating parameter recorded for
the calendar year being reported. pur-
suant to §60.56(d). (h), or (j), as applica-
hle.

(3) The highest maximum operating
parameter and the lowest minimum op-
erating parameter, as applicable, for
each operating parameter recorded
pursuant to §60.56(d), (h), or (j) for the
calendar year preceding the year being
reported, in order to provide the Ad-
ministrator with a summary of the per-
formance of the affected facility over a
2-year period.

(4) Any information recorded under
paragraphs (b)(3) through (b)5) of this
section for the calendar year being re-
ported.

(5) Any information recorded under
paragraphs (b¥3) through (b)5) of this

43 CFR Ch. | (7-1-10 Editiom)

section for the calendar year preceding
the year bheing reported. in order to
provide the Administrator with a sum-
mary of the performance of the af-
fected facility over a 2-year period.

(6) If a performance test was con-
ducted during the reporting period, the
results of that test.

(7) If no exceedances or malfunctions
were reported under paragraphs (b)(3)
through (b)(5) of this section for the
calendar year being reported, a state-
ment that no exceedances occurred
during the reporting period.

(8) Any use of the bypass stack, the
duration, reason for malfunction, and
corrective action taken.

(8) For affected facilities as defined
in §60.50c(a)3) and (4), records of the
annual air pollution control device in-
spection, any required maintenance,
and any repairs not completed within
10 days of an inspection or the time-
frame established by the Adminis-
trator.

(10) For affected facilities as defined
in §60.50c(a)(3) and (4), records of each
bag leak detection system alarm, the
time of the alarm, the time corrective
action was initiated and completed,
and a brief description of the cause of
the alarm and the corrective action
taken, as applicable.

(11) For affected facilities as defined
in §60.50c(a)3) and (4), concentrations
of CO as determined by the continuous
emissions monitoring system.

(e) The owner or operator of an af-
fected facility shall submit semiannual
reports containing any information re-
corded under paragraphs (b)(3) through
(b)(5) of this section no later than 60
days following the reporting period.
The first semiannual reporting period
ends 6 months following the submission
of information in paragraph (¢) of this
section. Subsequent reports shall be
submitted no later than 6 calendar
months following the previous report.
All reports shall be signed by the facili-
ties manager.

(f)y All records specified under para-
graph (b) of this section shall be main-
tained onsite in either paper copy or
computer-readable format, unless an
alternative format is approved by the
Administrator.

(g) For affected facilities. as defined
in §60.50cta)3) and (4), that choose to
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submit an electronic copy of stack test Dbase using the Electroanic Reporting
reports to EPA’s WebFIRE data base, Tool located at http:/www.epa.gov/iin/
ags of December 31, 2011, the owner or chieffert/ert _tool.himl.

operator of an affected facility shall g pp 48382, Sept. 16, 1957, as amended at 7
enter the test data into EPA’s data  wR 51413. Oct. 8, 2009]
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TABLE 2 OF SUBPART Ec 70 PART 60—T0OXIC EQUIVALENCY FACTORS

Dioxin/furan congener

Toxic equiva-
lency factor

2,3,7.8-tetrachlorinated dibenzo-p-dioxin ..

1,2,3,7.8-pentachlorinated dibenzo-p-dioxin
1.2,3.4,7.8-hexachlorinated dibenzo-p-dioxin
1,2,3,7.8,9-hexachiorinated dibenzo-p-dioxin

1,2,3,8,7,8-hexachiorinated dibenzo-p-dioxin

1,2,3,4.6,7,8-heptachiorinated dibenzo-p-dioxin ..

octachiorinated dibenzg-p-dioxin
2,3,7 8-tetrachiorinated dibenzofuran .

2,3,4,7.8-pentachlorinated dibenzofuran ...

1,2,3,7.8-pentachiorinated dibenzofuian

1,2,3,4,7,8-hexachlorinated dibenzofuran .
1,2,3,8,7 8-hexachlorinated dibenzofuran

1,2,3,7,8,9-hexachlorinated dibenzofuran

2,3,4,6,7 8-hexachlorinated dibenzofuran

0.1

0.01

1,2,3.4,6,7,8-heptachlorinated dibenzofuran
1,2,3,4,7,8,9-heptachiorinated dibenzofuran ...

0.01

Octachiorinated dibenzofuran

0.001

TABLE 3 TO SUBPART Hc OF PART 60—OPERATING PARAMETERS T0O BE MONITORED
AND MINIMUM MEASUREMENT AND RECORDING FREQUENCIES

Minimum frequency Control system
Operating parameters to be mon- Dry scrub- bgmoslft;\lzjv%a
itored Data measurement Data recording ber followed | Wet scrub- | 40 e |-
by fabric fil- ber
y ter and wet
ter scrubber
Maximum operating parameters:
Maximum charge rate ..... | Continuous .... 1xhour v v v
Maximum fabric filter infet | Continuous ................ | 1Xminute .......coeceee. L [, 'd
temperature.
Maximum flue gas tem- | ContinUOUS .......cccoee. | IXMINULE v v v
perature. :
Minimum operating parameters:
Minimum secondary | Continuous ................ | 1xminute ... 'd I'd v
chamber temperature.
Minimum dioxin/furan | Hourly 1xhour Y ] v
sorbent flow rate.
Minimum HCI  sorbent | Hourly txhour v v
flow rate.
Minimum mercury {Hg) | Hourly 1xhour V| s "4
sorbent flow rate.
Minimum pressure drop | Continuous ............... | Txminute ... v '4
across the wet scrub-
ber or minimum horse-
power or amperage to
wet scrubber.
Minimum scrubber liquor | ContinUOUS ........cccceee | IXMINULE oeceveneiveianes
Hiow rate.
Minimum scrubber liguor | Continuous ............... Ixminute ....covveeeen.
pH.

Subpart F—Standards of Perform-
ance for Portland Cement
Plants

§60.60 Applicability and designation
of affected facility.

(a) The provisions of this subpart are
applicable to the following affected fa-
cilities in portland cement plants:
Kiln, clinker cooler. raw mill system,

finish mill system. raw mill dryer, raw
material storage, clinker storage, fin-
ished product storage, conveyor trans-
fer points, bagging and bulk loading
and unloading systems.

(b) Any facility under paragraph (a)
of this section that commences con-
struction or modification after August

310



Environmenial Protection Agency

the alternative acceptance criterion for 3-
point sampling will be * 0.5 percent CO; or
O;. and the alternative acceptance criterion
for single-point sampling will be £ 0.3 percent
CO; or O;. In that case, you may use single-
point integrated sampling as described in
Section 8.2.1 of Method 3.

8.2 Initial Measurement System Performance
Tests. You must follow the procedures in Sec-
tion 8.2 of Method 7E. If a dilution-type
measurement system is used, the special
considerations in Section 8.3 of Method 7B
apply.

8.3 Interference Check. The O, or CO; ana-
lyzer must be documented to show that in-
terference effects to not exceed 2.5 percent of
the calibration span. The interference test in
Section 8.2.7 of Method 7E is a procedure
that may be used to show this. The effects of
all potential interferences at the concentra-
tions encountered during testing must be ad-
dressed and documented. This testing and
documentation may be done by the instru-
ment manufacturer.

8.4 Sample Collection. You must follow the
procedures in Section 8.4 of Method 7E.

8.5 Post-Run System Bias Check and Drift
Assessment. You must follow the procedures
in Section 8.5 of Method 7E.

9.0 Quality Control

Follow quality control procedures in Sec-
tion 9.0 of Method TE.

10.0 Calibration and Stendardization

Follow the procedures for calibration and
standardization in Section 10.0 of Method 7E.

11.0  Analytical Procedures

Because sample collection and analysis are
performed together (see Section 8), addi-
tional discussion of the analytical procedure
is not necessary.

12.0 Calculations and Data Analysis

You must follow the applicable procedures
for calculations and data analysis in Section

71 7//7Lcﬂo wa out D
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12.0 of Method 7E, substituting percent O,
and percent CO, for ppmv of NOx as appro-
priate.

13.0

The specifications for the applicable per-
formance checks are the same as in Section
13.0 of Method 7E except for the alternative
specifications for system bias, drift, and cali-
bration error. In these alternative specifica~
tions, replace the term 0.5 ppmv’" with the
term ‘0.5 percent O, or 0.5 percent CO;”’
(as applicable).

Method Performance

14.0  Pollution Prevention [Reserved]
15.0 Waste Management {Reserved]
16.0  Alternative Procedures [Reserved]

17.0 References

1. "EPA Traceability Protocol for Assay
and Certification of Gaseous Calibration
Standards’” September 1997 as amended,
EPA-800/R-97/121.

18.0  Tables, Diagrams, Flowcharts, and
Validation Data

Refer to Section 18.0 of Method 7E.

METHOD 3B—-GAS ANALYSIS FOR THE DETER-
MINATION OF EMISSION RATE CORRECTION
FACTOR OR EXCESS AIR

Note: This method does not include all of
the specifications (e.g., equipment and sup-
plies) and procedures (e.g.. sampling) essen-
tial to its performance. Some material is in-
corporated by reference from other methods
in this part. Therefore, to obtain reliable re-
sults, persons using this method should have
a thorough kunowledge of at least the fol-
lowing additional test methods: Method 1
and 3.

1.0 Scope and Application
1.1 Analytes.

Anaiyte CAS No. Sensitivity
Oxygen (O2) 7782-44-7 | 2,000 ppmv.
Carbon Dioxide (CO2) .ot nen 124~38-9 | 2,000 ppmv.
Carbon Monoxide (CO) 630-08-0 | N/A.

1.2 Applicability. This method is applica-
ble for the determination of O, CO., and CO
concentrations in the effluent from fossil-
fuel combustion processes for use in excess
air or emission rate correction factor cal-
culations. Where compounds other than CO,,
Oz, CO. and nitrogen (N») are present in con-
centrations sufficient to affect the results.
the calculation procedures presented in this
metlhiod muost be modified, subject to thie ap-
proval of the Administrator.

1.3 Other methods, as well as modifica-
tious to the procedure described herein, are
also applicable for all of the above deter-
minations. Examples of specific methods and
modifications include: (1) A multi-point sam-
pling method using an Orsat analyzer to ana-
lyze individual grab samples obtained at
each point, and (2) a method using CO, or O,
and stoichiometric calculations to determine
excess air. These methods and modifications
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may be used. but are subject to the approval
of the Administrator.

1.4 Data Quality Objectives. Adherence to
the requirements of this method will en-
hance the quality of the data obtained from
air pollutant sampling methods.

2.0 Summary of Method

2.1 A gas sample is extracted from a stack
by one of the following methods: (1) Single-
point. grab sampling: (2) single-point, inte-
grated sampling; or (3) multi-point, inte-
grated sampling. The gas sample is analyzed
for percent CO,, percent O,. and, if necessary,
percent CO using an Orsat combustion gas
analyzer.

3.0 Definitions [Reserved]

4.0 Interferences

4.1 Several compounds can interfere, to
varying degrees, with the results of Orsat
analyses. Compounds that interfere with CO2
concentration measurement include acid
gases (e.g., sulfur diokide, hydrogen chlo-
ride); compounds that interfere with O, con-
centration measurement include unsatu-
rated hydrocarhons (e.g., acetone, acetylene),
nitrous oxide, and ammonia. Ammonia re-
acts chemically with the O, absorbing solu-
tion, and when present in the effluent gas
stream must be removed before analysis.

5.0 Safety

5.1 Disclaimer. This method may involve
hazardous materials, operations, and equip-
ment. This test method may not address all
of the safety problems associated with its
use. It is the responsibility of the user of this
test method to establish appropriate safety
and health practices and determine the ap-
plicability of regulatory limitations prior to
performing this test method.

5.2 Corrosive Reagents. A fypical Orsat
analyzer requires four reagents: a gas-con-
{ining solution. CO; absorbent, O, absorbent,
and CO absorbent. These reagents may con-
tain potassium hydroxide, sodium hydroxide,
cuprous chloride. cuprous sulfate, alkaline
pyrogallic acid, and/or chromous chloride.
Follow manufacturer’'s operating instruc-
tions and observe all warning labels for rea-
gent use.

6.0  Equipment and Supplies

NoTE: As an alternative to the sampling
apparatus and systems described herein,
other sampling systems (e.g., liquid displace-
ment) may be used, provided such systems
are capable of obtaining a representative
sample and maintaining a constant sampling
rate, and are. otherwise. capable of yielding
acceptable resulis. Use of such systems is
subject to the approval of the Administrator.

1
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6.1 Grab Sampling and Integrated Sam-
pling. Same as in Sections 6.1 and 6.2, respec-
tively for Method 3.

6.2 Analysis. An Orsat analyzer only. For
low CO, (less than 4.0 percent) or high O,
(greater than 15.0 percent) concentrations.
the measuring burette of the Orsat must
have at least 0.1 percent subdivisions. For
Orsat maintenance and operation proce-
dures. follow the instructions recommended
by the manufacturer, unless otherwise speci-
fied herein.

7.0 Reagents and Standards

7.1 Reagents. Same as in Method 3, Sec-
tion 7.1.

7.2 Btandards. Same as in Method 3, Sec-
tion 7.2.

8.0 Sample Collection, Preservation, Storage,

and Transport

NoTe: Each of the three procedures below
shall be used only when specified in an appli-
cable subpart of the standards. The use of
these procedures for other purposes must
have specific prior approval of the Adminis-
trator. A Fyrite-type combustion gas ana-
lyzer is not acceptable for excess air or emis-
sion rate correction factor determinations,
unless approved by the Administrator. If
both percent CO, and percent O: are meas-
ured. the analytical results of any of the
three procedures given bhelow may also he
used for calculating the dry molecular
weight (see Method 3).

8.1 Single-Point, Grah Sampling and Ana-
lytical Procedure.

8.1.1 The sampling point in the duct shall
either be at the centroid of the cross section
or at a point no closer to the walls than 1.0
m (3.3 ft), unless otherwise specified by the
Administrator.

8.1.2 Set up the equipment as shown in
Figure 3-1 of Method 3, making sure all con-
nections ahead of the analyzer are tight.
Leak-check the Orsat analyzer according to
the procedure described in Section 11.5 of
Method 3. This leak-check is mandatory.

8.1.3 Place the probe in the stack, with
the tip of the probe positioned at the sam-
pling point; purge the sampling line long
enough to allow at least five exchanges.
Draw a sample into the analyzer. For emis-
sion rate correction factor determinations.
immediately analyze the sample for percent
CO, or percent O, as outlined in Section 11.2.
For excess air determination. immediately
analyze the sample for percent CO,. O, and
CO, as outlined in Section 11.2. and calculate
excess air as outlined in Section 12.2.

8.1.4 After the analysis is completed,
leak-check {mandatory) the Orsat analvuer
once again, as described in Section 11.5 of
Method 3. For the results of the analysis to
be valid, the Orsat analyzer must pass this
lealk-test hefore and after the analysis.
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8.2 Single-Point. Integrated Sampling and
Analytical Procedure.

8.2.1 The sampling point in the duct shall
he located as specified in Section 8.1.1.

8.2.2 Leak-check (mandatory) the flexible
hag as in Section 6.2.6 of Method 3. Set up
the equipment as shown in Figure 3-2 of
Method 3. Just before sampling, leak-check
(mandatory) the train by placing a vacuum
zauge at the condenser inlet, pulling a vacu-
um of at least 250 mm Hg (10 in. Hg), plug-
ging the outlet at the quick disconnect, and
then turning off the pump. The vacuum
should remain stable for at least 0.5 minute.
Evacuate the flexible bag. Connect the
probe, and place it in the stack, with the tip
of the probe positioned at the sampling
point: purge the sampling line. Next, connect
the bag, and make sure that all connections

are tight.
8.2.3 Sample at a constant rate, or as
specified by the Administrator. The sam-

pling run must be simultaneous with, and for
the same total length of time as, the pollut-
ant emission rate determination. Collect at
least 28 liters (1.0 ft3) of sample gas. Smaller
volumes may be collected, subject to ap-
proval of the Administrator.

8.2.4 Obtain one integrated flue gas sam-
ple during each pollutant emission rate de-
termination. For emission rate correction
factor determination, analyze the sample
within 4 hours after it is taken for percent
CO, or percent O, (as outlined in Section
11.2).

8.3 Multi-Point, Integrated Sampling and
Analytical Procedure.

8.3.1 Unless otherwise specified in an ap-
plicable regulation, or by the Administrator.
a minimum of eight traverse points shall be
used for circular stacks having diameters
less than 0.61 m (24 in.). a minimum of nine
shall be used for rectangular stacks having
equivalent diameters less than 0.61 m (24 in.),
and a minimum of 12 traverse points shall be
used for all other cases. The traverse points
shall be located according to Method 1.

8.3.2 Follow the procedures outlined in
Sections 8.2.2 through 8.2.4, except for the
following: Traverse all sampling points, and
sample at each point for an equal length of
time. Record sampling data as shown in Fig-
ure 3-3 of Method 3.

9.0 Quulity Control

9.1 Data Validation Using Fuel Factor.
Although in most instances, only CO; or Oa
measurement is reguired, it is recommended
that both CO; and O, be measured to provide
a check on the guality of the data. The data
validation procedure of Section 12.3 is sug-
gested.

NOTE: Since this method for validating the
CO» and O, analyvses is based on combustion
of organic and lossil fuels and dilution of the
gas streamn with air. this method does not
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apply to sources that (1) remove CO» or O-
through processes other than combustion, (2)
add O, (e.g., oxygen enrichment) and N, in
proportions different from that of air, (3) add
CO, (e.g., cement or lime kilns), or (4) have
no fuel factor, Fr. values obtainable (c.g.. ex-
tremely variable waste mixtures). This
method validates the measured proportions
of CO; and O- for fuel type, but the method
does not detect sample dilution resulting
from leaks during or after sample collection.
The method is applicable for samples col-
lected downstream of most lime or limestone
flue-gas desulfurization units as the COa
added or removed from the gas stream is not
sigunificant in relation to the total CO. con-
centration. The CO. concentrations from
other types of scrubbers using only water or
basic slurry can be significantly affected and
would render the fuel factor check mini-
mally useful.

10.0  Calibration and Standardization

10.1 Analyzer. The analyzer and analyzer
operator technigue should be audited peri-
odically as follows: take a sample from a
manifold containing a known mixture of CO;
and O., and analyze according to the proce-
dure in Section 11.3. Repeat this procedure
until the measured concentration of three
consecutive samples agrees with the stated
value #0.5 percent. If necessary, take correc-
tive action, as specified in the analyzer users
manual.

10.2 Rotameter. The rotameter need not
be calibrated, but should be cleaned and
maintained according to the manufacturer's
instruction.

11.0  Analytical Procedure

11.1 Maintenance. The Orsat analyzer
should be maintained according to the manu-
facturers specifications.

11.2 Grab Sample Analysis. To ensure
complete absorption of the CO;, O;, or if ap-
plicable, CO, make repeated passes through
each absorbing solution until two consecu-
tive readings are the same. Several passes
(three or four) should be made between read-
ings. (If constant readings cannot be ob-
tained after three consecutive readings, re-
place the absorbing solution.) Although in
most cases. only CO; or O; concentration is
required, it is recommended that both CO,
and O, be measured, and that the procedure
in Section 12.3 be used to validate the ana-
lytical data.

NoTr: Since this single-point, grab sam-
pling and analytical procedure is normally
conducted in conjunction with a single-
point. grab sampling and analytical proce-
dare for a pollutant. only one analysis is or-
dinarily conducted. Therefore, great care
must be taken to obtain a valid sample and
analysis.
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11.3 Integrated Sample Analysis. The
Orsat analyzer must he leak-checked (see
Section 11.5 of Method 3) before the analysis.
If excess air is desired. proceed as follows: (1)
within 4 hours after the sample is taken.
analyze it (as in Sections 11.3.1 through
11.3.3) for percent CO., O,. and CO; (2) deter-
mine the percentage of the gas that is Na. by
subtracting the sum of the percent CO,, per-
cent O,, and percent CO from 100 percent;
and (3) calculate percent excess air, as out-
lined in Section 12.2.

11.3.1 To ensure complete abhsorption of
the CO,. O,, or if applicable, CO, follow the
procedure described in Section 11.2.

NoTE: Although in most instances only CO,
or O, is required, it is recommended that
both CO; and O; be measured, and that the
procedures in Section 12.3 be used to validate
the analytical data. -

11.3.2 Repeat the analvsis until the fol-
lowing criteria are met:

11.3.2.1 For percent CO,, repeat the ana-
lytical procedure until the results of any
three analyses differ by no more than (a) 0.3
percent by volume when CO, is greater than
4.0 percent or (b) 0.2 percent by volume when
CO, is less than or equal to 4.0 percent. Aver-
age three acceptable values of percent COa,
and report the results to the nearest 0.2 per-
cent.

11.3.2.2 For percent O, repeat the analyt-
ical procedure until the results of any three
analyses differ by no more than (a) 0.3 per-
cent by volume when O, is less than 15.0 per-
cent or (b) 0.2 percent by volume when O is

%0, —0.5 BCO
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greater than or equal to 15.0 percent. Aver-
age the three acceptable values of percent
0., and report the results to the nearest 0.1
percent.

11.3.2.3 For percent CO. repeat the analyt-
ical procedure until the results of any three
analyses differ by no more than 0.3 percent.
Average the three acceptable values of per-
cent CO, and report the results to the near-
est 0.1 percent.

11.3.3 After the analysis is completed.
leak-check (mandatory) the Orsat analyzer
once again, as described in Section 11.5 of
Method 3. For the results of the analysis to
be valid, the Orsat analvzer must pass this
leak-test before and after the analysis.

114 Standardization. A periodic check of
the reagents and of operator technique
should be conducted at least once every
three series of test runs as indicated in Sec-
tion 10.1.

12,0 Caleulations and Duta Analysis

12.1 Nomenclature. Same as Section 12.1
of Method 3 with the addition of the fol-
lowing:

%EA=Percent excess air.
0.264=Ratio of O, to N; in air, v/v.

12.2 Percent Excess Air. Determine the
percentage of the gas that is N; by sub-
tracting the sum of the percent COa., percent
CO, and percent 0. from 100 percent., Cal-
culate the percent excess air (if applicable)
by substituting the appropriate values of
percent O,, CO, and N, into Equation 3B-1.

%DEA =

0264 %N, ~(%0, —0.5 %CO)

NOTE: The equation above assumes that
ambient air is used as the source of 0, and
that the fuel does not contain appreciable
amounts of Na. (as do coke oven or blast fur-
nace gases), For those cases when appre-
ciable amounts of N, are present (coal, oil,
and natural gas do not contain appreciable
amounts of N;) or when oxygen enrichment
is used, alternative methods. subject to ap-
proval of the Administrator. are required.

12.3 Data Validation When Both CO, and
0Oz Are Measured.

12.3.1 Fuel Factor. F,. Calculate the fuel
factor (if applicable) using Equation 3B-2:

_209-%0,
¢ %CO,

Where:
% Oz,=Percent. O, hy volume. dry basis.
%C0O;=Percent CO, by volume. dry basis.

Eq. 3B-2

%100 Eq. 3B-1

20.9=Percent O, by volume in ambient air.

If CO is present in guantities measurable
by this method. adjust the O, and CO: values
using Eguations 3B-3 and 3B-4 before per-
forming the calculation for F,:

%CO, (adj) = %CO, +%CO Eq. 3B-3

%0, (adj) = %0, —0.5 %CO Eq. 3B-4

Where:
%CO=Percent CO by volume. dry basis.

123.2 Compare the calculated F, factor
with the expected T, values. Table 3B-1 in
Section 17.0 may be used in establishing ac-
ceptable ranges for the expected F, if the
fuel being burned is known. When fuels are
burned in combinations, calculate the com-
bined fuel ¥y and F. factors (as defined in
Method 19, Section 12.2) according o the pro-
cedure in Method 19. Sections 12.2 and 12.3.
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Then calculate the F, factor according to
Eguation 3B-5.

0209 F,
°TTR

¢

Eq. 3B-5

12.3.3 Calculated F, values, beyond the ac-
ceptable ranges shown in this table, should
be investigated before accepting the test re-
sults. For example, the strength of the solu-
tions in the gas analyzer and the analyzing
technigue should be checked by sampling
and analyzing a known concentration. such
as air; the fuel factor should be reviewed and
verified. An acceptability range of +12 per-
cent is appropriate for the F, factor of mixed
fuels with variable fuel ratios. The level of
the emission rate relative to the compliance
level should be considered in determining if
a retest is appropriate; i.e., if the measured
emissions are much lower or much greater
than the compliance limit, repetition of the
test would not significantly change the com-
pliance status of the source and would bhe un-
necessarily time consuming and costly.

13.0 Method Performance {Reserved]

14.0  Pollution Prevention [Reserved]

15.0 Waste Management [Reserved]
16.0  References

Same as Method 3, Section 16.0.

17.0 Tables, Diagrams, Flowcharts, and
Validation Data

TasLE 3B—1—F, FACTORS FOR SELECTED

FUELS
Fuel type Fo range

Coal:

Anthracite and lignite 1.016-1.130

Biuminous ............... 1.083-1.230
Qil:

Distiltate .. 1.260--1.413

Residual . 1.210-1.370
Gas

Natural .... 1.600-1.836

Propane 1.434-1.586

Butane . 1.405-1.553
Wood ... 1.000~1.120
Wood bark ... 1.003-1.130

METHOD 3C—DETERMINATION OF CARBON DI-
OXIDE, METHANE, NITROGEN. AND OXYGEN
FROM STATIONARY SOURCES

1. Applicability and Principle

1.1 Applicability. This method applies to
the analysis of carbon dioxide (CO;), meth-
ane (CH,). nitrogen (N:). and oxygen (O.) in
samples from municipal solid waste landfills
and other sources when specified in an appli-
cable subpart.
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1.2 Principle. A portion of the sample is
injected into a gas chromatograph (GC) and
the CO; CH,, N, and O- concentrations are
determined by using a thermal conductivity
detector (TCD) and integrator.

2. Range and Sensitivity

2.1 Range. The range of this method de-
vends upon the concentration of samples.
The analytical range of TCD's is generally
between approximately 10 ppmv and the
upper percent range.

2.2 Sensitivity. The sensitivity limit for a
compound is defined as the minimum detect-
able concentration of that compound, or the
concentration that produces a signal-to-
noise ratio of three to one. For CO;. CHa, N3,
and O, the sensitivity limit is in the low
ppmv range,

3. Interferences

Since the TCD exhibits universal response
and detects all gas components except the
carrier, interferences may occur. Choosing
the appropriate GC or shifting the retention
times by changing the column flow rate may
help to eliminate resolution interferences.

To assure consistent detector response, he-
Hum is used to prepare calibration gases.
Frequent exposure to samples or carrier gas
containing oxygen may gradually destroy
filaments.

4. Apparatus

4.1 Gas Chromatograph. GC having at
least the following components:

4.1.1 Separation Column. Appropriate col-
wmn(s) to resolve CO;, CHy. Na, O,, and other
gas components that may be present in the
sample.

4.1.2 Sample Loop. Teflon or stainless
steel tubing of the appropriate diameter.
NoTE: Mention of trade names or specific
products does not constitute endorsement or
recommendation by the U. 8. Environmental
Protection Agency.

4.1.3 Conditioning System. To maintain
the column and sample loop at constant tem-
perature.

4.1.4 Thermal Conductivity Detector.

4.2 Recorder. Recorder with linear strip
chart. Electronic integrator (optional) is rec-
ommended.

4.3 Teflon Tubing. Diameter and length
determined by connection requirements of
cylinder regulators and the GC.

4.4 Regulators. To control
pressures and flow rates.

4.5 Adsorption Tubes. Applicable traps to
remove any O- from the carrier gas.

gas cylinder

3. Reagenls

Gases.
each

5.1 Calibration and Linearity
Standard cylinder gas mixtures for
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the techniques or alternatives are in fact ap-
plicable and are properly executed; (2) in-
cluding a written description of the alter-
native method in the test report (the written
method must be clear and must be capable of
being performed withoul additional instruc-
tion, and the degree of detail should be simi-
lar to the detail contained in the test meth-
ods); and (3) providing any rationale or sup-
porting data necessary to show the validity
of the altermative in the particular applica-
tion. Failure to meet these requirements can
result in the Administrator’s disapproval of
the alternative.

METHOD 6—DETERMINATION OF SULFUR DIOX-
IDE EMISSIONS FROM STATIONARY SOURCES

NoTe: This method does not include all of
the specifications (e.¢g.. equipment and sup-
plies) and procedures (e.g., sampling and ana-
lytical) essential to its performance. Some
material is incorporated by reference [rom
other methods in this part. Therefore. to ob-
tain reliable results, persons using this
method should have a thorough knowledge of
at least the following additional test meth-
ods: Method 1, Method 2, Method 3, Method 5,
and Method 8.

1.0 Scope and Application
1.1 Analytes.

Analyte CAS No. Sensitivity

7449-09-5 | 3.4 mg SO;/m3

(2.12 % 10)_, Ibfitd

1.2 Applicability. This method applies to
the measurement of sulfur dioxide (S0,)
emissions from stationary sources.

1.3 Data Quality Objectives. Adherence to
the requirements of this method will en-
hance the guality of the data obtained from
air pollutant sampling methods.

2.0 Summary of Method

2.1 A gas sample is extracted from the
sampling point in the stack. The SO, and the
sulfur trioxide. including those fractions in
any sulfur acid mist, are separated. The SO,
fraction is measured by the barium-thorin ti-
tration method.

3.0 Definitions [Reserved]

4.0 Interferences

4.1 Free Ammonia. Free ammonia inter-
feres with this method by reacting with SO
to form particulate selfite and by reacting
with the indicator. I[ free ammonia is
present, (this can be determined by knowl-
edge of the process and/or noticing white
particulate matter in the probe and
isopropanol bubbler). alternative methods.
subject to the approval of the Adininistrator
are required. One approved altermabive is
listed in Reference 13 of Section 17.0.

TAT,
Follution
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4.2 Water-Soluble Cations and Fluorides.
The cations and fluorides are removed by a
glass wool filter and an isopropanol bubbler;
therefore, they do not affect the SO, anal-
ysis. When samples are collected from a gas
stream with high concentrations of metallic
fuines (i.c.. very fine cation aerosols) a high-
efficiency glass [iber filter must be used in
place of the glass wool plug (i.e., the one in
the probe) to remove the cation interferent.

5.0 Safety

5.1 Disclaimer. This method may involve
hazardous materials. operations, and equip-
ment. This test method may not address all
of the safety problems associated with its
use. It is the responsibility of the user to es-
tablish appropriate safety and health prac-
tices and determine the applicability of reg-
ulatory limitations before performing this
test method.

5.2 Corrosive reagents. The following re-
agents are hazardous. Personal protective
equipment and safe procedures are useful in
preventing chemical splashes. If contact oc-
curs, immediately flush with copious
amounts of water for at least 15 minutes. Re~
move clothing under shower and decontami-
nate. Treat residual chemical burns as ther-
mal burns.

3.2.1 Hydrogen Peroxide (H;0;). Irritating
to eyes, skin, nose, and lungs. 30% H,0, is a
strong oxidizing agent. Avoid contact with
skin, eyes. and combustible material. Wear
gloves when handling.

5.2.2 Sodium Hydroxide (NaOH). Causes
severe damage to eyes and skin. Inhalation
causes irritation to nose, throat, and lungs.
Reacts exothermically with limited amounts
of water.

5.2.3 Sulfuric Acid (H;SO,). Rapidly de-
structive to body tissue. Will cause third de-
gree burns. Eye damage may result in blind-
ness. Inhalation may be fatal from spasm of
the larynx. usually within 30 minutes. May
cauge lung tissue damage with edema. 1 mg/
m? for 8 hours will cause lung damage or, in
higher concentrations, death, Provide ven-
tilation to limit inhalation. Reacts violently
with metals and organics.

6.0 Equipment and Supplies

6.1 Sample Collection. The following
items are required for sample collection:

6.1.1 Sampling Train. A schematic of the
sampling train is shown in Figure 6-1. The
sampling equipment described in Method 8
may be substituted in place ol the midget
impinger equipment of Method 6. However.
the Method 8 train must he modilied to in-
clude a heated filter between the probe and
isopropanol impinger. and the operation of
the sampling train and sample analysis must
be al the flow rates and solution volumes de-
fined in Method 8. Alternatively. SO. may be
determined simultaneously with particulate

241
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matter and moisture determinations by ei-
ther (1) replacing the water in a Method 5
impinger system with a 3 percent H,0, solu-
tion. or (2) replacing the Method 5 wabter im-
pinger system with a Method 8 isopropanol-
filter-H-O-> system. The analysis for SO,
must he cousistent with the procedure of
Method 8. The Method 6 sampling train con-
sists of the following components:

6.1.1.1 Prohe. Borosilicate glass or stain-
less steel {other materials of construction
may be used. subject to the approval of the
Administrator), approximately 6 mm (0.25
in.) inside diameter, with a heating system
to prevent water condensation and a filter
(either in-stack or heated out-of-stacl) to
remove particulate matter, including sul-
furic acid mist. A plug of glags wool is a sat-
isfactory filter.

6.1.1.2 Bubbler and Impingers. One midget
bubbler with medium-coarse glass frit and
horosilicate or quartz glass wool packed in
top (see Figure 6-1) to prevent sulfuric acid
mist carryover, and three 30-ml! midget
impingers. The midget bubbler and midget
impingers must he connected in series with
leak-free glass conuectors. Silicone grease
may be used, if necessary, to prevent leak-
age. A midget impinger may be used in place
of the midget hubbler.

NOTE: Other collection absorbers and flow
rates may be used, subject to the approval of
the Administrator. but the collection effi-
ciency must be shown to be at least 99 pexr-
cent for each test run and must be docu-
mented in the report. If the efficiency is
found to be acceptable after a series of three
tests, further documentation is not required.
To conduct the efficiency test, an extra ab-
sorber must be added and analyzed sepa-
rately. This extra absorber must not contain
more than 1 percent of the total SO,.

6.1.1.3 Glass Wool. Borosilicate or guartz.

6.1.1.4 Stopcock Grease. Acetone-insol-
uble, heat-stable silicone grease may he
used. if necessary.

6.1.1.5 Temperature Sensor. Dial ther-
mometer, or eguivalent, to measure btem-
perature of gas leaving impinger train to
within 1°C (2 °F').

6.1.1.6 Drying Tuhe. Tube packed with 6-
to 16- mesh indicating-type silica gel, or
equivalent, to dry the gas sample and to pro-
tect the meter and pump. If silica gel is pre-
viously used. dry at 177 °C (350 °F) for 2
lhours. New silica gel may be used as re-
ceived. Alternatively. other types of
desiccants (equivalent or better) may hbe
used. suhject to the approval of the Adminis-
trator.

6.1.1.7 Valve. Needle valve. to
sample gas flow rate.

6.1.1.8 Pump. Leak-free diaphragm pump,
or equivalent. to pull gag through the train.
Install a4 small surge tank between the pump

regulate
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and rate meler to negate the pulsation effect
of the diaphragm pump on the rate meter.

6.1.1.9 Rate Meter. Rotameter, or equiva-
lent. capable of measuring flow rate to with-
in 2 percent of the selected flow rate of about
1 liter/min (0.035 ciim).

6.1.1.10 Volume Meter. Dry gas meter
(DGM), sufficiently accurate to measure the
sample volume to within 2 percent, cali-
brated at the selected flow rate and condi-
tious actually encountered during sampling.
and equipped with a temperature sensor (dial
thermometer. or equivalent) capable of
measuring temperature accurately to within
3 °C (5.4 °F). A critical orifice may be used in
place of the DGM specified in this section
provided that it is selected, calibrated. and
used as specified in Section 16.0.

6.1.2 Barometer. Mercury, aneroid. or
other barometer capable of measuring at-
mospheric pressure to within 2.5 mm Hg (0.1
in. Hg). See the NOTE in Method 5. Section
6.1.2.

6.1.3 Vacuum Gauge and Rotameter. At
least 760-mm Hg (30-in. Hg) gauge and 0- to
40-mlmin rotameter, to be used for leak-
check of the sampling train.

6.2 Sample Recovery. The following items
are needed for sample recovery:

6.2.1 Wash Bottles. Two polyethylene or
glass bottles, 500-ml.

6.2.2 Storage Bottles. Polyethylene bot-
tles, 100-ml, to store impinger samples (one
per sample).

6.3 Sample Analysis. The following equip-
ment is needed for sample analysis:

6.3.1 Pipettes. Volumetric type, 5-ml, 20-
m! (one needed per sample), and 25-ml sizes.

6.3.2 Volumetric Flasks. 100-m! size (one
per sample)} and 1000-ml size.

6.3.3 Burettes. 5- and 50-ml sizes.

6.3.4 Erlenmeyer Flasks. 250-ml size (one
for each sample, blanlk, and standard).

6.3.5 Dropping Bottle. 125-ml size, to add
indicator.

6.3.6 Graduated Cylinder. 100-m! size.

6.3.7 Spectrophotometer. To measure ab-
sorbance at 352 nm.

7.0 Reagents and Standards

NoTe: Unless otherwise indicated. all re-
agents must conform to the specifications
established by the Committee on Analytical
Reagents of the American Chemical Society.
Where such specifications are not available.
use the best available grade.

7.1 Sample Collection. The following re-
agents are required for sample collection:

7.1.1 Water. Deionized distilled to conform
to ASTM Specification D 1183-77 or 91 Type
3 (incorporated by reference—see §60.17). The
KMnO, test for oxidizable organic matter
may be omitted when high concentrations of
organic matter are not expected to be
present.
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7.1.2 Isopropanol, 80 Percent hy Volume.
Mix 80 ml of isopropanol with 20 m! of water.

7.1.2.1 Check each lot of isopropanol for
peroxide impurities as follows: Shake 10 ml
of isopropanol with 10 ml of freshly prepared
10 percent potassium iodide solution. Pre-
pare a blank by similarly treating 10 ml of
waler. After 1 minute, read the absorbhance
al 352 nm on a spectrophotometer using a 1-
em path length. If absorbance exceeds 0.1. re-
ject alcohol for use.

7.1.2.2 Peroxides may be removed from
isopropanol by redistilling or hy passage
through a column of activated alumina; how-
ever, reagent grade isopropanol with suit-
ably low peroxide levels may bhe obtained
from commercial sources. Rejection of con-
taminated lots may, therefore, be a more ef-
ficient procedure.

7.1.3 Hydrogen Peroxide (H20.). 3 Percent
by Volume. Add 10 m! of 30 percent H,0, (o
90 m! of water. Prepare fresh daily.

7.14 Potassium Iodide Solution, 10 Per-
cent, Weight by Volume (w/v). Dissolve 10.0 g
of X1 in water, and dilute to 100 ml. Prepare
when needed.

7.2 Sample Recovery. The following re-
agents are required for sample recovery:

7.2.1 Water. Same as in Section 7.1.1.

7.2.2 Isopropanol, 80 Percent by Volume.
Same as in Section 7.1.2.

7.3 Sample Analysis. The following re-
agents and standards are required for sample
analysis:

7.3.1 Water. Same as in Section 7.1.1.

7.3.2 Isopropanol, 100 Percent.

7.3.3 Thorin Indicator. 1-(0-
arsonophenylazo)-2-naphthol-3,6-disulfonic
acid, disodium salt, or equivalent. Dissolve
0.20 g in 100 m! of water.

7.3.4 Barium Standard Solution, 0.0100 N.
Dissolve 1.95 g of barinm perchlorate tri-
hydrate [Ba(Cl0.), 3H-0) in 200 m! water, and
dilute to 1 liter with isopropanol. Alter-
natively, 1.22 g of barium chloride dihydrate
[BaCl; 2H-0] may be used instead of the har-
inm perchlorate trihydrate. Standardize as
in Section 10.5.

7.3.5 Sulfuric Acid Standard. 0.0100 N.
Purchase or standardize to +0.0002 N against
0.0100 N NaOH which has previously been
standardized against potassium acid phthal-
ate (primary standard grade).

7.3.6 Quality Assurance Audit Samples.
When making compliance determinations.
audit samples, if available must he obtained
fromn the appropriate EPA Regional Qifice or
from the responsible enforcement authority
and analyzed in conjunction with the field
samples.

NoTe: The responsible enforcement author-
ity should he notified at least 30 days priox
to the test date to allow sufficient time for
sample delivery.
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8.0 Sumple Collection, Preservalion, Storage
and Transport

8.1 Preparation of Sampling Train. Meas-
ure 15 ml of 80 percent isopropanol into the
midget bubbler and 15 ml of 3 percent H.0-»
into each of the first two midget impingers.
Leave the final midget impinger dry. Assem-
ble the train as shown in Figure 6-1. Adjust
the probe heater to a temperature sufficient
to prevent waber condensation. Place
crushed ice and water around the impingers.

8.2 Sampling Train Leak-Check Proce-
dure. A leak-check prior to the sampling run
is recommended, but not required. A leak-
check after the sampling ruu is mandatory.
The lealk-check procedure is as follows:

8.2.1 Temporarily attach a suitable (e.g.,
0- to 40- ml/min) rotameter to the outlet of
the DGM. and place a vacuum gauge at or
near the probe inlet. Plug the probe inlet,
pull a vacuum of at least 250 mm Hg (10 in.
Hg), and note the flow rate as indicated hy
the rotameter. A leakage rate in excess of 2
percent of the average sampling rate is not
acceptable.

NoTE: Carefully (i.e., slowly) release the
probe inlet plug before turning off the pump.

8.2.2 It is suggested (not mandatory) that
the pump be leak-checked separately, either
prior to or after the sampling run. To leak-
check the pump. proceed as follows: Dis-
connect the drying tube from the probe-im-
pinger assembly. Place a vacuum gauge at
the inlet to either the drying tube or the
pump, pull a vacuum of 250 mm Hg (10 in.
Hg), plug or pinch off the outlet of the flow
meter, and then turn off the pump. The vacu-
um should remain stable for at least 30 sec-
onds.

If performed prior to the sampling run, the
pump leak-check shall precede the leak-
check of the sampling train described imme-
diately above: if performed after the sam-
pling run. the pump leak-check shall follow
the sampling train leak-check.

8.2.3 Other leak-check procedures may he
used. subject to the approval of the Adminis-
trator.

8.3 Sample Collection.

8.3.1 Record the initial DGM reading and
barometric pressure. To begin sampling. po-
sition the tip of the probe at the sampling
point, connect the probhe to thie bubbler, and
start the pump. Adjust the sample {low to a
constant rate of approximately 1.0 liter/min
as indicated by the rate meter. Maintain this
counstant rate (10 percent) during the entire
sampling run.

8.3.2 Take readings (DGM volume, tem-
peratures at DGM and at impinger outlet.
and rate meter {low rate) at least every 5
minntes. Add more ice during the run to
keep the temperature of the gases leaving
the last impingeyr at 20 °C (68 °F) or less.

8.3.3 At the conmclusion of each run. turn
off the pump, remove the probe from the

243



P 60, App. A-4, Meth. 6

stack. and record the final readings. Conduct
a leak-check as described in Section 8.2.
(This leak-check is mandatory.) If a leak is
detected, void the test run or use procedures
acceptable to the Administrator to adjust
the sample volame for the lealkage.

8.3.4 Drain the ice bath, and purge the re-
maining part of the train by drawing clean
ambient air through the system for 15 min-
utes at the sampling rate. Clean ambient air
can be provided by passing air through a
charcoal filter or through an extra midget
impinger containing 15 ml of 3 percent H,0,.
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Alternatively. ambient air without purifi-
cation may be used.

8.4 Sample Recovery. Disconnect the
impingers after purging. Discard the con-
tents of the midget hubbler. Pour the con-
tents of the midget impingers into a leak-
free polyethylene bottle for shipiment. Rinse
the three midget impingers and the con-
necting tubes with water. and add the rinse
to the same storage container. Mark the
fluid level. Seal and identify the sample con-
tainer.

9.0 Quality Control

Section Quality control measure Effect
712 e | IsOpropancl check ..o Ensure accepiable level of peroxide impurities in
isopropanol.
8.2, 10.1-10.4 ........... Sampling equipment leak-check and cali- | Ensure accurate measurement of stack gas flow rate,
bration. sample volume.
10.5 wocoericrirerercneen. | Barium standard solution standardization ... | Ensure precision of normality determination.
1123 . Replicate titrations ... Ensure precision of titration determinations
1.3 ... Audit sample analysis .. Evaluate analyst's technique and standards preparation.

10.0  Cualibration and Standardization

10.1 Volume Metering System.

10.1.1 Initial Calibration.

10.1.1.1 Before its initial use in the field,
leak-check the metering system (drying
tube, needle valve, pump. rate meter, and
DGM) as follows: Place a vacuum gauge al
the inlet to the drying tube and pull a vacu-
um of 250 mm Hg (10 in. Hg). Plug or pinch
off the outlet of the flow meter, and then
turn off the pump. The vacuum must remain
stable for at least 30 seconds. Carefully re-
lease the vacuum gauge before releasing the
flow meter end.

10.1.1.2 Remove the drying tube. and cali-
brate the metering system (at the sampling
flow rate specified by the method) as follows:
Connect an appropriately sized wet-test
meter (e.g., 1 liter per revolution) to the
inlet of the needle valve. Make lhree inde-
pendent calibration runs, using at least five
revolutions of the DGM per run. Calculate
the calibration factor ¥ (wet-test meter cali-
bration volume divided by the DGM volume,
both volumes adjusted to the same reference
temperature and pressure) for each run. and
average the results (Y. If any Y-value devi-
ates by more than 2 percent from (Y;), the
metering system is unacceptable for use. If
the metering system is acceptable. use (Y;)
as the calibration factor for subseguent lest
runs.

10.1.2 Post-Test Calibration Check. After
each field test series. conduct a calibration
check using the procedures outlined in Sec-
tion 10.1.1.2, except that three or more revo-
lutions of the DGM may be used. and only
two independent runs need he made. If the
average of the two post-test calibration fac-
tors does not deviate by more than 5 percent
from Y,, then Y; is accepted as the DGM cali-

bration factor (Y), which is used in Eqguation
6-1 to calculate collected sample volume (see
Section 12.2). If the deviation is more than 5
percent, recalibrate the metering system as
in Section 10.1.1, and determine a post-test
calibration factor (Y;). Compare Y; and Y.
the smaller of the two factors is accepted as
the DGM calibration factor. If recalibration
indicates that the metering system is unac-
ceptable for use. either void the test run or
use methods. subject to the approval of the
Administrator, to delermine an acceptable
value for the collected sample volume.

10.1.3 DGM as a Calibration Standard. A
DGM may be used as a calibration standard
for volume measurements in place of the
wet-test meter specified in Section 10.1.1.2,
provided that it is calibrated initially and
recalibrated periodically according to the
same procedures outlined inn Method 5. Sec-
tion 10.3 with the following exceptions: (a)
the DGM is calibrated against a wet-test
meter having a capacity of 1 liter/rev (0.035
ft8/rev) or 3 liters/rev (0.1 fi¥rev) and having
the capability of measuring volume to with-
in 1 percent; (b) the DGM is calibrated at 1
Iiter/min (0.035 cfm); and (c) the meter box of
the Method 6 sampling train is calibrated at
the same flow rate.

10.2 Temperature Sensors. Calibrate
against mercury-in-glass thermmnometers.

10.3 Rate Meter. The rate meter need not
be calibrated. but should be cleaned and
maintained according Lo the manufacturer’s
instructions.

10.4 Barometer. Calibrate against a mer-
cury barometer.

10.5 Barinm Standard Solution. Stand-
ardize the barium perchlorate or chloride so-
lution against 256 ml of standard sulfwric acid
to which 100 ml of 100 percent isopropanol
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has been added. Run duplicate analyses. Cal-
culate the normality using the average of
duplicatle analyses where the titrations agree
within 1 percent or 0.2 ml, whichever is larg-
er.

11.09

11.1 Sample Loss Check. Note level of lig-
uid in container and confirm whether any
sample was lost during shipment; note this
finding on the analytical data shieet. If a no-
ticeable amount of leakage has occurred, ei-
ther void the sample or use methods, subjecl
to the approval of the Administrator, to cor-
rect: the final results.

11.2 Sample Analysis.

11.2.1 Transfer the contents of the storage
container to a 100-ml volumetric flask, di-
lute to exactly 100 ml with water, and mix
the diluted sample.

11.2.2 Pipette a 20-ml aliguot of the di-
luted sample into a 250-ml Erlenmeyer flask
and add 80 ml of 100 percent isopropanol plus
two to four drops of thorin indicator. While
stirring the solution, titrate to a pink end-
point using 0.0100 N barium standard solu-
tion.

11.2.3 Repeat the procedures in Section
11.2.2, and average the titration volumes.
Run a blank with each series of samples.
Replicate titrations must agree within 1 per-
cent or 0.2 ml, whichever is larger.

NOTE: Protect the 0.0100 N barinum standard
solution from evaporation at all times.

11.3 Audit Sample Analysis.

11.3.1 When the method is used to analyze
samples Lo demonstrate compliance with a
source emission regulation, an audit sample,
if available, must be analyzed.

11.3.2 Councurrently analyze the audit
sample and the compliance samples in the
same manner to evaluate the techmique of
the analyst and the standards preparation.

11.3.3 The same analyst, analytical re-
agents, and analytical system must be used
for the compliance samples and the audit
sample. If this condition is met, duplicate
auditing of subsequent compliance analyses
for the same enforcement agency within a 30-
day period i1s waived. An audit sample set
may not be unsed to validate different sets of
compliance samples under the jurisdiction of
separate enforcement agencies, unless prior
arrangemeits have heen made with hoth en-
forcement agencies.

11.4 Audit Sample Results.

11.4.1 Calculate the audit sample con-
centralions and submit results using the in-
structions provided with the audit samples.

11.4.2 Report the results of the audit sam-
ples and the compliance determination sam-
ples along with their identification numbhers.
and the analyst's name to the respousible en-
forcemeut authority. Include this informa-
tion with reports of any subsequent compli-

Analytical Procedure
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ance analvses for the same enforcement au-
thority during the 30-day period.

11.4.3 The councentrations of the audit
samples oblained by the analyst must agiree
within 5 percent of the actual concentration.
If the 5 percent specification is not met. re-
analyze the compliance and aundit samples.
and include initial and reanalysis values in
the test report.

1144 Failure to meet the 5-percent speci-
fication may require retests until the audit
problems are resolved. However, if the audit
results do not affect the compliance or non-
compliance status of the affected facility,
the Administrator may waive the reanalysis
requirement, further audits, or retests and
accept the results of the compliance test.
While steps are being taken to resolve audit
analysis problems, the Administrator may
also choose {0 use the data to determine the
compliance or noncompliance status of the
affected facility.

12.0 Data Analysis and Calculalions

Carry out calculations, retaining at least
one extra significant figure beyond that of
the acguired data. Round off figures -after
final calculation.

12.1 Nomenclature.

C,=Actual concentration of 80, in audit sam-
ple. mg/dscm.

Cy=Determined concentration of SO, in audit
sample, mg/dscm.

Csor=Concentration of S0,, dry bhasis, cor-
rected to standard conditions, mg/dscm (1h/
dscf).

N=Normality of barinm standard Ctitrant.
meq/ml.

Ph.=Barometric pressure, mm Hg (in. Hg).

Puaa=Standard absolute pressure. 760 mm Hg
(29.92 in. Hg).

RE=Relative error of QA audit sample anal-
vsis, percent
w=Average DGM absolute temperature. °K
(°R).

Tuwe=Standard absolute temperature, 293 °K
(528 °R).

V,=Volume of sample aliguot titrated. ml.

Vao=Dry gas volume as measured by
DGM. dem (def).

Viean=Dry gas volume measured by the
DGM. corrected to standard conditions.
dscm (dsci).

Ve=Total volume of solution in which the
S02 sample is contained, 100 ml.

V.=Volume of barium standard titrant used
for the sample {average of replicate titra-
Lion). ml.

Vw=Volume of harium standard titrant used
for the blank. ml.

Y=DGM calibration factor.

122 Dry Sample Gas Voluwme. Corrected
to Standard Couditions.

the

245



Pt. 60, App. A-4, Meth. 6

(Vm Y T‘id Pbar )
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Where:
K;=0.3855 “K/mm Hg for metric units,

_ S
m(std) — T p 3 EQ' 6-] K,=17.65 °R/in. Hg for English units.
( m xrd) o o . .
12.3 S0; Concentration.
— KiY Vm Pbur
Tm
Ky N(V, =V )V / V)
CSO’) — 2 ( L Ib)( soln ﬂ) Eq. 6-2
- Vm(_sld)
Where: T.wn=Ambient absolute temperature of air.

K,=32.03 mg SO0ymeq for metric units,
K,=7.061 x 105 1b SOx/meq for English units.
12.4 Relative Error for QA Audit Samples.

g 100 (Ca-C,)

Eq. 63
C 45

a

13.0 Method Performance

13.1 Range. The minimum detectable
limit of the method has been determined to
be 3.4 mg SO~m? (2.12 x 10—7 1/ft3). Although
no upper limit has been established. tests
have shown that concentrations as high as
80.000 mg/m? (0.005 1b/ft3) of SO, can he col-
lected efficiently at a rate of 1.0 liter/min
(0.035 cfm) for 20 minutes in two midget
impingers, each containing 15 ml of 3 percent
H,0,. Based on theoretical calculations, the
upper concentration limit in a 20 liter (0.7
ft3) sample is about 93,300 mg/ms? (0.00583 1b/
{t3).

14.0 Pallution Prevention [Reserved]
15.0 Waste Management [Reserved]

16.0

16.1 Nomienclature. Same as Section 12.1,

with the following additions:

Bu,=Water vapol in ambient air, proportion
by volume.

M.,=Molecular weight
saturated at impinger
mole (1b/lb-mole).

M.=Molecular weight of the sample gas satu-
rated at impinger temperature. g/g-mole
(1b/1b-mole).

P.=Inlet vacuum reading obtained during the
calibration run. mm Hg (in. Hg).

Py=Inlet vacuum reading obtained during
the sampling 1w, mm Hg (in. Hg).

Quu=Volumetric flow rate through critical
orifice, scm/min (scf/min).

Quu=Average flow rate of pre-test and post-
test calibration runs. scnymin (scfimin).

Alternative Procedures

of the ambient air
temperature.

oja-

5=

°K (°R).

Va=Volume of gas as measured hy the soap
bubble meter. m3 (£t3).

Vasw=Volume of gas as measured by the
soap bubble meter, corrected to standard
conditions, sem (sci).
0=So0ap bubble travel time, min.
9,=Time, min.

16.2 Critical Orifices for Volume and Rate
Measurements. A critical orifice may be used
in place of the DGM specified in Section
6.1.1.10, provided that it is selected. cali-
brated, and used as follows:

16.2.1 Preparation of Sampling Train. As-
semble the sampling train as shown in Fig-
ure 6-2. The rate meter and surge tank are
optional but are recommended in order to de-
tect changes in the flow rate.

Note: The critical orifices can be adapted
to a Method 6 type sampling train as follows:
Insert sleeve type, serum Dbottle stoppers
into two reducing unions. Insert the needle
into the stoppers as shown in Figure 6-3.

16.2.2 Selection of Critical Orifices.

16.2.2.1 The procedure that follows de-
scribes the use of hypodermic needles and
stainless steel needle tubings, which have
been found suitable for use as critical ori-
fices. Other materials and critical orifice de-
signs may be used provided the orifices act
as true critical orifices, (i.e., a critical vacu-
um can be obtained) as described in this sec-
tion. Select a critical orifice that is sized to
operate at the desired flow rate. The needle
sizes and tubing lengths shown in Table 6-1
give the following approximate flow rates.

16.2.2.2 Determine the suitability and the
appropriate operating vacuum of the critical
orifice as follows: If applicable, temporarily
attaclh a rate meter and surge tank to the
outlet of the sampling train, if said equip-
ment is not present (see Section 16.2.1). Turn
on the pump and adjust the valve to give an
outlet vacuum 1reading corresponding to
about half of the almospheric pressure. Ob-
serve the vate meter reading. Slowly in-
crease the vacuum until a stable reading is
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ohtained on the rate meter. Record the crit-
ical vacuum. which is the outlet vacuum
when the rate meter first reaches a stable
value, Orifices that do not reach a critical
value must not be used.

16.2.3 Field Procedures.

16.2.3.1 Leak-Check Procedure. A leak-
check before the sampling run is rec-

ommended. but not required. The leak-clheck
procedure is as follows: Temporarily attach a
suitable (e.g.. 0-10 mbmin) rotameter and
surge tank. or a soap bubble meter and surge
tank to the outlet of the pump. Plug the
probe inlet, pull au outlet vacuum of at least
250 mm Hg (10 in. Hg). and note the flow rate
as indicated by the rotameter or hubble
meter. A leakage rate in excess of 2 percent
of the average sampling rate (Qua) is not ac-
ceptable. Carefully release the probe inlet
plug before turning off the pump.

Vsb(s!d) = Vsb (Tst(l/Tamb) (Pbur/Ps[d)

Vebista)

Qsld = 8

16.2.3.4 Sampling.

16.2.3.4.1 Operate the sampling train for
sample collection at the same vacuum used
during the calibration run. Start the watch
and pump simultaneously. Talke readings
{temperature. rate meber, inlet vacuum, and
outlet vacuum) at least every 5 minutes. At
the end of the sampling run. stop the watch
and pump simultaneously.

\%

—Qsld es (] B Bwu)(Pbur + P\r)
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16.2.3.2 Moisture Determination. At the
sampling localtion. prior to testing. deter-
mine the percent moisture of the ambieut air
using the wet and dry hulb temperatures or.
if appropriate, a relative humidity meter.

16.2.3.3 Critical Orifice Calibration. At the
sampling location. prior to testing, calibrate
the entire sampling train (i.e., determine tie
flow rate of the sampling train when oper-
ated at critical conditions). Attach a 500-ml
soap bubble meter to the inlet of the probe,
and operate the sampling train at an outlet
vacuum of 25 to 50 mm Hg (1 to 2 in. Hg)
above the critical vacuum. Record the infor-
mabtion listed in Figure 6-4. Calculate the
standard volume of air measured by the soap
bubble meter aud the volumetric flow rate
using the equations helow:

Eq. 6-4

Eg. 6-5

16.2.3.4.2 Conduct a post-test calibration
run using the calibration procedure outlined
in Section 16.2.3.3. If the Q.4 obtained before
and after the test differ by more than 5 per-
cent, void the test run; if not. calculate the
volume of the gas measured with the critical
orifice using Equation 6-6 as follows:

m(std) =

16.2.3.4.3 1f the percent difference between
the molecular weight of the ambient air at
saturated conditions and the sample gas is
more thal +3 percent. then the molecular

—dsld es (l_ Bwu)(szu' + Psr)(Mﬂ/Ms)l

(Pbur +Pc)

Eq. 6-6

weight of the gas sample must be considered
in the calculations using the following egua-
tion:

sty =

NOTE: A post-test leali-check is not nec-
essary bhecause the post-test calibration 1run
resulbs will iudicate whether there is any
leakage.

(Ppur +P.)

Bq. 6-7

16.2.3.4.4 Drain the ice bath. and purge tile
sampling train using the procedure described
in Section 8.3.4.
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16.3 Elimination of Amumnonia Inter-
ference. The f{ollowing alternative proce-
dures must be used in addition to those spec-
ified in the method when sampling at sources
naving ammonia emissions.

16.3.1 Sampling. The probe shall be main-
tained at 275 “C (527 °F') and equipped with a
high-efficiency in-stack filter (glass fiber) to
remove particulate matter. The filter mate-
rial shall be umreactive to S0,. Whatman
934AH (formerly Reeve Angel 934AH) filters
treated as described in Reference 10 in Sec-
tion 17.0 of Method 5 is an example of a [lilter
that has been shown to worl. Where alkaline
particulate matter and condensed moisture
are present in the gas stream, the filter shall
be heated above the moisture dew point hut
below 225 °C (437 °F).

16.3.2 Sample Recovery. Recover the sam-
ple according to Section 8.4 except for dis-
carding the contents of the midget bubbler.
Add the bubbler contents. including the
rinsings of the bubbler with water, to a sepa-
rate polyethylene bottle from the rest of the
sample. Under normal testing conditions
where sulfur trioxide will not be present sig-
nificantly. the tester may opt to delete the
midget bubbler from the sampling train. If
an approximation of the sulfur trioxide con-
centration is desired. transfer the contents
of the midget bubbler to a separate poly-
ethylene bottle.

16.3.3 Sample Analysis. Follow the proce-
dures in Sections 11.1 and 11.2, except add 0.5
ml of 0.1 N HCI {o the Erlenmeyer flask and
mix before adding the indicator. The {fol-
lowing analysis procedure may be used for an
approximation of the sulfur trioxide con-
centration. The accuracy of the calculated
concentration will depend upon the ammonia
to SO» ratio and the level of oxygen present
in the gas stream. A fraction of the SO, will
be counted as sulfur trioxide as the ammeonia
to SO; ratio and the sample oxygen content
increases. Generally, when this ratio is 1 or
less and the oxygen content is in the range
of 5 percent, less than 10 percent of the SO,
will he counted as sulfur trioxide. Analyze
the peroxide and isopropanol sample portions
separately. Analyze the peroxide portion as
described above. Sulfur trioxide is deter-
mined by difference using sequential titra-
tion of the isopropancl portion of the sam-
ple. Transfer the contents of the isopropanol
storage container to a 100-ml volumetric
tlask. and dilute to exactly 100 ml with
water. Pipette a 20-ml aliquot of this solu-
tion into a 250-ml Erlenmeyer tlasl, add 0.5
ml of 0.1 N HCL 8 ml of 100 pevcent
isopropanol. and two to lour drops of thorin
indicator. Titrate to a pink endpoint using
0.0100 N barium perchlorate. Repeat and av-
erage the titration volumes that agree with-
jin 1 percent or 0.2 ml, whichever is larger.
Use this volume in Eqguation 6-2 to deter-
mine the sulfur trioxide councentration. From
the flask containing the remainder of the
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isopropanol sample, determine the fraction
ol SO; collected in tlie bubbler by pipetting
20-m!l aliguots into 250-ml Erlenmeyer {lasks.
Add 5 ml of 3 percent H-O-, 100 ml of 100 per-
cent isopropancl. and two to four drips of
thorin indicator. and titrate as before. From
this titration volume. subtract the titrant
volume determined for sulfur trioxide. and
add thie titrant volume determined lor the
peroxide portion. This final volume con-
stitutes V). the volume of barium perchlorate
used for the SO, sample.
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18.0 Tables, Diagrams, Flowcharls and
Validation Data

TABLE 6—~1—APPROXIMATE FLOW RATES FOR
VARIOUS NEEDLE SIZES

Needle size Nee‘{'e Flow rate
length ¢
(gauge) () (ml/min)
22 29 1,000
22 3.8 900
23 3.8 500
24 3.2 400
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18.0  Tables, Diagrams, Flowcharts, and
Validation Daia [Reserved]

METHOD §C—DETERMINATION OF SULFUR DIOX-
IDE EMISSIONS FROM STATIONARY SOURCES
(INSTRUMENTAL ANALYZER PROCEDURE)

1.0 Scope and dpplication
What is Method 6C?

Method 6C is a procedure for measuring
sulfur dioxide (S0O;) in stationary source
emissions using a continunous instrumental
analyzer. Quality assurance and guality con-
trol requirements are included to assure that
vou, the tester, collect data of known gual-
ity. You must document your adherence to
these specific requirements for eguipment,
supplies, sample collection and analysis, cal-
culations, and data analysis.
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This method does not completely describe
all equipment, supplies. and sampling and
analytical procedures you will need but re-
fers to other methods for some of the details.
Therefore, to obtain reliable results. you
should also have a thorough knowledge of
these additional test methods which are
found in appendix A to this part:

(a) Method l--Sample and Velocity Tra-
verses for Stationary Sources.

(b) Method 4-—Determination of Moisture
Content in Stack Gases.

(c) Method 6—Determination of Sulfur Di-
oxide Emissions from Stationary Sources.

(d) Method 7E-—Determination of Nitrogen
Oxides Emissions from Stationary Sources
(Instrumental Analyzer Procedure).

1.1 Analytes. What does this method deter-
mine? This method measures the concentra-
tion of sulfur dioxide.

Analyte

CAS No,

Sensitivity

7446-09-5

Typically <2% of Calibration Span.

1.2 Applicability. When is this method re-
quired? The use of Method 6C may he re-
quired by specific New Source Performance
Standards, Clean Air Marketing rules, State
Implementation Plaus., and permits where
S0; concentrations in stationary source
emissions must e measured, either to deter-
mine compliance with an applicable emission
standard or to conduct performance testing
of a continuous emission monitoring system
(CEMS). Other regulations may also require
the use of Method 6C.

1.3 Data Quality Objectives. How good must
my collected data be? Refer to Section 1.3 of
Method TE.

2.0 Summary of Method

In this method, you continuously sample
the effluent gas and convey the sample to an
analyzer that measures the concentration of
S0;. You must meet the performance re-
guirements of this method to validate your
data.

3.0 Definitions

Refer to Section 3.0 of Method 7E for the
applicable definitions.

4.0 Interferences
Rerer to Section 4.1 of Method 6.

5.0 Safety
Refer to Section 5.0 of Method 7E.
6.0 Equipment and Supplies

Figure 7TE-1 of Method 7E is a schematic
diagrarm of an acceptable measurement sys-
tem.

6.1 What do I need for the measurement sys-
tem? The essential components of the meas-
urement system are the same as those in
Sections 6.1 and 6.2 of Method TE, except that
the 80z analyzer described in Section 6.2 of
this method must be used instead of the ana-
lyzer described in Section 6.2 of Method 7RE.
You must follow the noted specifications in
Section 6.1 of Method 7TE.

6.2 What analyzer must I use? You may use
an instrument that uses an ultraviolet. non-
dispersive infrared, fluorescence, or other de-
tection principle to continuously measure
80, in the gas stream and meets the per-
formance specifications in Section 13.0. The
low-range and dual-range analyzer provisions
in Sectious 6.2.8.1 and 6.2.8.2 of Method 7E
apply.

7.0 Reagents and Standards

7.1 Calibration Gas. What calibration gases do
I need? Refer to Section 7.1 of Method 7E for
the calibration gas requirements. Example
calibration gas mixtures are listed below.

(a) 80; in nitrogen (N,).

(h) 80, in air.

(¢) 802 and CO= in Na.

(@) SO; andO: in N,.

(e) 80,C0,/0, gas mixture in N,.

() COx/NOyx gas mixture in N,

() CO/S0/NOy gas mixture in N,.

7.2 Interference Check. What additional re-
agents do I need for the interference check? The
test gases for the interference check are list-
ed in Table 7TE-3 of Method 7E. For the alter-
native interference check. yvou must use the
reagents described in Section 7.0 of Method 6.
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8.0 Sample Collection, Preservation, Storage,
and Transport

8.1 Sampling Site and Sampling Points. You
must follow the procedures of Section 8.1 of
Method TE.

8.2 Initial Measurement System Performance
Tests. You must follow the procedures in Sec-
tion 8.2 of Method T7E. If a dilation-type
measurement system is used. the special
considerations in Section 8.3 of Method 7E
also apply.

8.3 Interference Check. You must follow
the procedures of Section 8.2.7 of Method 7E
to conduct an interference check. sub-
stituting S0, for NOx as the method pollut-
ant. For dilution-type measurement sys-
tems, you must use the altermative inter-
ference check procedure in Section 16 and a
co-located, unmodified Method 6 sampling
train.

8.4 Sample Collection. You must follow the
procedures of Section 8.4 of Method TE.

8.5 Post-Run System Bias Check and Drift
Assessment. You must follow the procedures
of Section 8.5 of Method 7E.

9.0 Quality Control

Follow quality control procedures in Sec-
tion 9.0 of Method 7E.

10.0 Calibration and Standardization

Follow the procedures for calibration and
standardization in Section 10.0 of Method TE.

11.0  Analytical Procedures

Because sample collection and analysis are
performed together (see Section 8), addi-
tional discussion of the analytical procedure
is not necessary.

12.0 Calculations and Data Analysis

You must follow the applicable procedures
for calculations and data analysis in Section
12.0 of Method 7TE as applicable, substituting
S0- for NOx as appropriate.

13.0 Method Performance

13.1 The specifications for the applicahle
performance checks are the same as in Sec-
tion 13.0 of Method TE.

13.2  Alternative Interference Check. The ve-
sults are acceptable if the difference between
the Method 6C result and the modified Meth-
od 6 result is less than 7.0 percent of the
Method 6 result for each of the three test
runs. For the purposes of comparison, the
Method 6 and 6C results must he expressed in
the same units of measure.

Pt. 60, App. A-4, Meth. 6C

14.0  Poliution Prevention [Reserved]

15.0 Waste Management [Reserved]

6.0

16.1 Alternative Interference Check. You
may perform an alternative interference
check consisting of at least three compari-
son runs between Method 6C and Method 6.
This check validates the Method 6C results
at each particular facility of known poten-
tial interferences. When testing under condi-
tions of low concentrations (< 15 ppm). this
alternative interference check is not al-
lowed.

Note: The procedure described below ap-
plies to non-dilution sampling systems only.
If this alternative interference check is used
for a dilution sampling system, use a stand-
ard Method 6 sampling train and extract the
sample directly from the exhaust stream at
points collocated with the Method 6C sample
probe.

(1) Build the modified Method 6 sampling
train (flow control valve. two midget
impingers containing 3 percent hydrogen
peroxide, and dry gas meter) shown in Pigure
6C-1. Connect the sampling train to the sam-
ple bypass discharge vent. Record the dry
gas meter reading before you bhegin sam-
pling. Simultaneously collect modified
Method 6 and Method 6C samples. Open the
flow control valve in the modified Method 6
train as you begin to sample with Method 6C.
Adjust the Method 6 sampling rate to 1 liter
per minute (.10 percent). The sampling time
per run must be the same as for Method 6
plus twice the average measurement system
response time. If your modified Method 6
train does not include a pump, you risk hias-
ing the results high if you over-pressurize
the midget impingers and cause a leak. You
can reduce this risk by cautiously increasing
the flow rate as sampling begins.

(2) After completing a run, record the final
dry gas meter reading, meter temperature,
and barometric pressure. Recover and ana-
lyze the contents of the midget impingers
using the procedures in Method 6. You must
analyze performance audit samples as de-
scribed in Method 6 with this interference
check. Determine the average gas concentra-
tion reported by Method 6C for the run.

Alternalive Procedures

17.0  References

1. “EPA Traceability Protocol for Assay
and Certification of Gaseous Calibration

Standards™ September 1997 as amended,
EPA-G00/R-97/121
18.0  Tables. Diagrams, Flowcharts, and

Validation Data
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Figure 6C-1. Modified Method 6
Alternative Interference Check Sampling Train

METHOD T—DETERMINATION OF NITROGEN
OXIDE EMISSIONS FROM STATIONARY SOURCES

NoTs: This method does not include all of
the specifications (e.g., equipment and sup-
plies) and procedures (e.g., sampling and ana-
lytical) essential to its performance. Some
material is incorporated by reference from

other methods in this part. Therefore, to ob-
tain reliable results. persons using this
method should have a thorough knowiedge of
at least the following additional test meth-
ods: Method 1 and Method 3.

1.0 Scope and Application
1.1 Analytes.

Analyte CAS Na. Sensitivity
Nitrogen oxides (NOx}, as NO,, including:
Nitric oxide (NO) 10102-43-9
Nitrogen dioxide (NO;} 10102-44-0 | 2-400 mg/dscm

1.2 Applicability. This method is applica-
ble for the measurement of nitrogen oxides
(NOx) emitted from stationary sources.

1.3 Data Quality Objectives. Adherence to
the requirements of this method will en-
hance the quality of the data obtained from
air pollutant sample methods.

2.0 Swmmary of Method

A grab sample is collected in an evacuated
flask containing a dilute sulfuric acid-hydro-
gen peroxide absorbing solution, and the ni-
trogen oxides, except nitrous oxide. are
measured colorimetrically using the
phenoldisulfonic acid (PDS) procedure.

3.0 Definitions [Reserved]

4.0 Interferences

Biased results have heen observed when
sampling under conditions of high sulfur di-
oxide concentrations (above 2000 ppm).

5.0 Safety

5.1 Disclaimer. This method may involve
hazardous materials, operations. and equip-
ment. This test method may not address all
of the safety problems associated with its
use. It is the responsibility of the user to es-
tablish appropriate safety and health prac-
tices and to determine the applicability of
regulatory limitations prior hto performing
this test method.

5.2 Corrosive Reagents. The following re-
agents are hazardous. Personal protective
equipment and safe procedures are useful in
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METHOD 7—DETERMINATION OF NITROGEN
OXIDE EMISSIONS FROM STATIONARY SOURCES

NoTE: This method does not include all of
the specifications (e.g., eguipment and sup-
plies) and procedures (e.g., sampling and ana-
Iytical) essential to its performance. Some
material is incorporated by reference from

other methods in this part. Therefore. to ob-
tain reliable results, persons using this
method should have a thorough knowledge of
at least the following additional test meth-
ods: Method 1 and Method 5.

1.0 Scope and Application
1.1 Analytes.

Analyte CAS No. Sensitivity
Nitrogen oxides (NOx), as NO,, inctuding:
Nitric oxide (NO) 10102-43~-9
Nitrogen dioxide (NO-) 10102—44-0 | 2-400 mg/dscm

1.2 Applicability. This method is applica-
ble for thie measurement of nitrogen oxides
(NOy) emitted from stationary sources.

1.3 Data Quality Objectives. Adherence to
the requirements of this method will en-
hance the guality of the data obtained from
air pollutant sample methods.

2.0 Summary of Method

A grab sample is collected in an evacuated
flask containing a dilute sulfuric acid-hydro-
gen peroxide absorbing solution, and the ni-
trogen oxides, except nitrous oxide. are
measured colorimetrically using the
phenoldisulfonic acid (PDS) procedure.

3.0 Definitions [Reserved]

4.0 Interferences

Biased results have been observed when
sampling under conditions of high sulfur di-
oxide concentrations (above 2000 ppm).

5.0 Safety

5.1 Disclaimer. This method may involve
hazardous materials, operations, and equip-
ment. This test metliod may not address all
of the safety problems associated with its
use. It is the responsibility of the user to es-
tablish appropriate safety and healtli prac-
tices and to determine the applicability of
regulatory limitations prior to performing
this test method.

5.2 Corrosive Reagents. The following re-
agents are hazardous. Personal protective
equipment and safe procedures are useful in
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preventing chemical splashes. If contact oc-
curs, Inumediately flush with copious
amounts of water for at least 153 minutes. Re-
move clothing under shower and decontami-
nate. Treat residual chemical burns as ther-
mal burns.

5.2.1 Hydrogen Peroxide (H.0.). Irritating
to eves, skin, nose, and lungs.

5.2.2 Phenoldisulfonic Acid. Irritating to
eves and skin.

5.2.3 Sodium Hydroxide (NaOH). Causes
severe damage to eyes and skin. Inhalation
causes Irritation to nose. throat, and lungs.
Reacts exothermically with limited amounts
of water.

5.2.4 Sulfuric Acid (H,;S04). Rapidly de-
structive to body tissue. Will cause third de-
gree hurns. Eye damage may result in bhlind-
ness. Inhalation may be fatal from spasn of
the larynx, usually within 30 minutes. May
cause lung tissue damage with edema. 1 mg/
m? for 8 howrs will cause lung damage or, in
higher concentrations, death. Provide veu-
tilation to limit inhalation. Reacts violently
with metals and organics.

5.2.5 Phenol. Poisonous and caustic. Do
not handle with bare hands as it is absorbed
through the skin.

6.0 Eguipment and Supplies

6.1 BSample Collection. A schematic of the
sampling train used in performing this meth-
od is shown in Figure 7-1. Other grab sam-
pling systems o1 equipment. capable of
measuring sample volume to within 2.0 per-
cent and collecting & sufficient sample vol-
ume to allow analytical reproducibility to
within 5 percent, will be considered accept-
able alternatives, subject to the approval of
the Administrator. The following items are
required for sample collection:

6.1.1 Probe. Borosilicate glass tubing, suf-
ficiently heated to prevent water condensa-
tion and eqguipped with an in-stack or heated
out-of-stack filter to remove particulate
matter (a plug of glass wool is satisfactory
for this purpose). Stainless steel or Teflon
tubing may also be used for the probe. Heat-
ing is not necessary if the probe remains dry
during the purging period.

6.1.2 Collection Flask. Two-liter
borosilicate. round bottom flask, with short
neck and 24/40 standard taper opening. pro-
tected against implosion or breakage.

6.1.3 Flask Valve. T-hore stopcock con-
nected to a 24:40 standard taper joint.

6.1.4 Temperature Gauge. Dial-type ther-
mometer, or other temperature gauge, capa-
ble of measuring 1 °C (2 °F) intervals from -5
to 50 °C (23 to 122 °F).

6.1.5 Vacuum Line. Tubing capable of
withstanding a vacuuim of 756 mum (3 in.) He
absolute pressure. with T connection and
T-bore stopcock.

6.1.6 Vacuum Gauge. U-tuhe manometer. 1
meter (39 in.), with 1 mm (0.04 in.) divisions,

Pt. 80, App. A-4, Meth. 7

or other gauge capable of measuring pressure
to within 2.5 mm (0.10 in.) Hg.

6.1.7 Pump. Capable of evacuating the col-
lection flask to a pressure equal to or less
than 75 mm (3 in.) Hg absolute.

6.1.8 Squeeze Bulb. One-way.

6.1.9 Volumetric Pipette. 25-ml.

6.1.10 Stopcock and Ground Joint Grease.
A high-vacuum, high-temperature
chlorofluorocarbon grease is reguired.
Halocarbon 25-53 has been found to he effec-
tive.

6.1.11 Barometer. Mercury. aneroid, or
other bharvometer capable of measuring at-
mospheric pressure to within 2.5 mm (0.1 in.)
Hg. See NOTE in Method 5. Section 6.1.2.

6.2 Sample Recovery. The following items
are required for sample recovery:

6.2.1 Graduated Cylinder. 50-ml with 1 ml
divisions.

6.2.2 Storage Containers. Leak-free poly-
ethylene hottles.

6.2.3 Wash Bottle. Polyethylene or glass.

6.2.4 Glass Stirring Rod.

6.2.6 Test Paper for Indicating pH. To
cover the pH range of 7 to 14.

6.3 Analysis. The following items are re-
qguired for analysis:

6.3.1 Volumetric Pipettes. Two I-ml, two
2-ml, one 3-ml, one 4-ml, two 10-ml, and one
25-ml for each sample and standard.

6.3.2 Porcelain Evaporating Dishes. 175- to
250-ml capacity with lip for pouring, one for
each sample and each standard. The Coors
No. 45006 (shallowform, 195-ml) has been
found to be satisfactory. Alternatively,
polymethyl pentene heakers (Nalge No. 1203.
150-ml), or glass beakers (150-ml) may be
used. When glass bealkers are used, etching of
the beakers may cause solid matter to be
present in the analytical step: the solids
should be removed by filtration.

6.3.3 Steam Bath. Low-temperature ovens
or thermostatically controlled hot plates
kept below 70 °C (160 °F") are acceptable alter-
natives.

6.3.4 Dropping Pipette or Dropper. Three
reqguired.

6.3.56 Polyethylene Policeman.
each sample and each standard.

6.3.6 Graduated Cylinder. 100-ml with 1-ml
divisions.

6.3.7 Volumetric Flasks. 50-ml (one for
each sample and each standard). 100-ml (one
for each sample and each standard, and one
for the working standard XNQO; solution), and
1000-m1 (one).

6.3.8 Spectrophotometer. To measure at
410 nn1.

6.3.9 Graduated Pipette. 10-ml with 0.1-ml
divisions.

6.3.10 Test Paper for Indicating pH. To
cover the pH range of 7 to 14.

6.3.11 Analytical Balance. To measure to
within 0.1 ntg.

One for
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7.0 Reagents and Standards

Unless otherwise indicated, it is intended
that all reagents conform to the specifica-
tions established by the Committee on Ana-
lytical Reagents of the American Chemical
Society, where such specifications are avail-
able; otherwise, use the hest available grade.

7.1 Sample Collection. The following re-
agents are required for sampling:

7.1.1 Water. Deionized distilled to conform
to ASTM D 1193-77 or 91 Type 3 (incorporated
by reference--see §60.17). The KMnO. test for
oxidizable organic matter may be omitted
when high concentrations of organic matter
are not expected to be present.

7.1.2 Absorbing Solution. Cautiously add
2.8 ml concentrated H>SO, to a l-liter flask
partially filled with water. Mix well. and add
6 ml of 3 percent hydrogen peroxide, freshly
prepared from 30 percent hydrogen peroxide
solution. Dilute to 1 liter of water and mix
well. The absorbing solution should be used
within 1 week of its preparation. Do not ex-
pose to extreme heat or direct sunlight.

7.2 Sample Recovery. The following re-
agents are required for sample recovery:

7.2.1 Water. Same as in 7.1.1.

7.2.2 Sodium Hydroxide, 1 N. Dissolve 40 g
NaOH in water, and dilute to 1 liter.

7.3 Analysis. The following reagents and
standards are required for analysis:

7.3.1 Water. Same as in 7.1.1.

7.3.2 Fuming Sulfuric Acid. 15 to 18 per-
cent by weight free sulfur trioxide. HANDLE
WITH CAUTION.

7.3.3 Phenol. White solid.

7.3.4 Sulfuric Acid. Concentrated, 95 per-
cent minimum assay.

7.3.56 Potassium Nitrate (KNQOj;). Dried at
105 to 110 °C (221 to 230 °F) for a minimum of
2 hours just prior to preparation of standard
solution.

7.3.6 Standard KNO; Solution. Dissolve
exactly 2.198 g of dried KNO; in water, and
dilute to 1 liter with water in a 1000-ml volu-
metric flask.

7.3.7 Working Standard KNO; Solution.
Dilute 10 ml of the standard solution to 100
ml with water. One ml of the working stand-
ard solution is equivalent to 100 pg nitrogen
dioxide (NOy).

7.3.8 Phenoldisulfonic Acid Solution. Dis-
solve 25 g of pure white phenol solid in 150 ml
concentrated sulfuric acid on a steam bath.
Cool, add 75 ml fuming sulfuric acid (15 to 18
percent by weight free sulfur trioxide—HAN-
DLE WITH CAUTION), and heat at 100 °C (212
°F) for 2 hours. Store in a dark. stoppered
hottle.

7.3.9 Concentrated Ammonium Hydroxide.

7.3.10 Quality Assurance Audit Sambples.
When making compliance determinations,
and wpon availability. audit samples may be
ohtained from the appropriate EPA Regional
Office or {rom the responsible enforcement
authority.

40 CFR Ch. | (7-1-09 Edition)

NoTE: The responsible enforcement author-
ity should be notified at least 30 days prior
to the test date to allow sufficient time for
sample delivery.

8.0 Sample Collection, Preservation. Storage
and Transport

8.1 Sample Collection.

8.1.1 Flask Volume. The volume of the
collection flask and flask valve combination
must be known prior to sampling. Assemble
the flask and flask valve. and fill with water
to the stopcock. Measure the volume of
water to 10 ml. Record this volume on the
flask.

8.1.2 Pipette 25 ml of ahsorbing solution
into a sample flask, retaining a sufficient
quantity for use in preparing the calibration
standards. Insert the flask valve stopper into
the flask with the valve in the “‘purge™ posi-
tion. Assemble the sampling train as shown
in Figure 7-1, and place the probe at the
sampling point. Make sure that all fittings
are tight and leak-free, and that all ground
glass joints have been greased properly with
a high-vacuum, high temperature
chlorofluorocarbon-based stopcock grease,
Turn the flask valve and the pump valve to
their ‘“evacuate” positions. Evacuate the
flask to 75 mm (3 in.) Hg absolute pressure,
or less. Evacuation to a pressure approach-
ing the vapor pressure of water at the exist-
ing temperature is desirable., Turn the pump
valve to its “vent’ position, and turn off the
pump. Check for leakage by obhserving the
manometer for any pressure fluctuation.
(Any variation greater than 10 mm (0.4 in.)
Hg over a period of 1 minute is not accept-
able, and the flask is not to be used until the
leakage problem is corrected. Pressure in the
flask is not to exceed 75 mm (3 in.) Hg abso-
lute at the time sampling is commenced.)
Record the volume of the flask and valve
(Vy), the flask temperature (T:), and the baro-
metric pressure. Turn the flask valve coun-
terclockwise to its “‘purge’ position, and do
the same with the pump valve. Purge the
probe and the vacuum tube using the squeeze
bulb. If condensation occurs in the probe and
the {lask valve area, heat the probe. and
purge until the condensation disappears.
Next. turn the pump valve to its “vent’ posi-
tion. Turn the flask valve clockwise to its
“evacuate”’ position, and record the dif-
ference in the mercury levels in the manom-
eter. The absolute internal pressure in the
flask (Py) is equal to the harometric pressure
less the manometer reading. Immediately
turn the flask valve to the “sample” posi-
tion, and permit the gas to enter the flask
until pressures in the flask and sample line
(i.e., duct, stack) are equal. This will usually
require about 15 seconds: a longer period in-
dicates a plug in the probe, which must he
corrected before sampling is continued. After
collecting the sample, turn the flask valve to
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its ‘“‘purge’” position. and discounect the
flask from the sampling train.

8.1.3 Shake the flask for at least 5 min-
ubes.

8.1.4 1If the gas being sampled contains in-
sufficient oxygen for the conversion of NO to
NOa (e.g., an applicable subpart of the stand-
ards may require taking a sample of a cali-
bration gas mixture of NO in Nj), then intro-
duce oxygen into the flask to permit this
conversion. Oxygen may be introduced into
the flask by one of three methods: (1) Before
evacuating the sampling flask. flush with
pure cylinder oxygen, then evacuate flask to
75 min (3 in.) Hg absolute pressure or less; or
(2) inject oxygen iuto the flask after sam-
pling; or (3) terminate sampling with a min-
imum of 50 mm (2 in.) Hg vacunm remaining
in the flask, record this final pressure, and
then vent the flask to the atmosphere until
the flask pressure is almost equal to atmos-
pheric pressure.

8.2 Sample Recovery. Let the flask sit for
a minimum of 16 hours, and then shake the
contents for 2 minutes.

Pi. 60, App. A4, Meth. 7

8.2.1 Connect the {lask to a mercury filled
U-tube manometer. Open the valve from the
flask to the manometer, and record the {lask
temperature (T;), the barometric pressure.
and the difference between the mercury lev-
els in the manometer. The absolute internal
pressure in the f{lask (P,) is the barometric
pressure less the manometer reading. Trans-
fer the contents of the flask to a leak-free
polyethylene bottle. Rinse the flask btwice
with 5 ml portions of water. and add the
rinse water to thie bottle. Adjust the pH to
between ¢ and 12 by adding 1 N NaOH.
dropwise (about 25 to 35 drops). Check the pH
by dipping a stirring rod into the solution
and then touching the rod to the pH test
paper. Remove as little material as possible
during this step. Mark the height of the lig-
uid level so that the container can be
checked for leakage after transport. Label
the container to identify clearly its con-
tents. Seal the container for shipping.

8.0 Quality Control

Section Quality control measure Effect
10.1 L. Spectrophotometer calibration Ensure linearity of spectrophotometer response to standards.
11.4 ... Audit sample analysis Evaluate analytical technique, preparation of standards.

10.0  Calibration and Standardization

10.1 Spectrophotometer.

10.1.1 Optimum Wavelength Determina-
tion.

10.1.1.1 Calibrate the wavelength scale of
the spectrophotometer every 6 imonths. The
calibration may be accomplished by using an
energy source with an intense line emission
such as a mercury lamp, or by using a series
of glass filters spanning the measuring range
of the spectrophotometer. Calibration mate-
rials are available commercially and from
the National Institute of Standards and
Technology. Specific details on tlie use of
such materials should be supplied by the
vendor; general information ahout calibra-
tion technigues can be obtained from general
1reference books on analytical chemistry.
The wavelength scale of the spectrophotom-
eter must read correctly within 5 nm at all
calibration points; otherwise, repair and re-
calibrate the spectrophotometer. Once the
wavelength scale of the spectrophotometer is
in proper calibration, use 410 nm as the opti-
muin wavelength for the measurement of the
absorbance of the standards and samples.

10.1.1.2 Alternatively. a scanning proce-
dure may be employved to deftermine the
proper measuring wavelength. If the instru-
ment is a double-beam spectrophotometer,
scan the spectrum between 400 and 415 nm
using a 200 ng NO» standard solution in the
sample cell and a blank solution in the ref-
erence cell. If a peak does not occur, the

spectrophotometer is probably malfunc-
tioning and should he repaired. When a peak
is obtained within the 400 to 415 nm range,
the wavelength at which this peak occurs
shall be the optimum wavelength for the
measurement of absorbance of both the
standards and the samples. For a single-
heam spectrophotometer, follow the scan-
ning procedure described above, except scan
separately the blank and standard solutions.
The optimum wavelength shall be the wave-
length at which the maximum difference in
absorbance between the standard and the
blank occurs.

10.1.2 Determination of Spectrophotom-
eter Calibration Factor K. Add 0 ml, 2.0 ml.
4.0 ml, 6.0 mi, and 8.0 m! of the KNO; working
standard solution (1 ml=100 ug NO,) to a se-
ries of five 50-ml volumetric flasks. To each
flask, add 256 ml of absorbing solution and 10
ml water. Add 1 N NaOH to each flask until
the pH is between 9 and 12 (about 25 to 35
drops). Dilute to the mark with water. Mix
thoroughly. and pipette a 25-ml aliquot of
each solution inte a separate porcelain
evaporating dish. Beginning with the evapo-
ration step, follow the analysis procedure of
Section 11.2 until the solution has been
transferred to tlhie 100-ml volumetric {lask
and diluted to the mark. Measure the absorb-
ance of each solution at the optimum wave-
length as determined in Section 10.2.1. This
calibration procedure must be repeated on
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each day that samples are analyzed. Cal-
culate the spectrophotometer calibration
factor as showu in Section 12.2.

10.1.3 Spectrophotometer Calibration
Quality Control. Multiply the absorbance
value obtained for each standard by the K.
factor (reciprocal of the least sguares slope)
to determine the distance each calibration
point lies from the theoretical calibration
line. The difference between the calculated
concentration values and the actual con-
centrations (i.e., 100. 200, 300, and 400 ug NO2)
should be less than 7 percent for all stand-
ards.

10.2 Barometer. Calibrate against a mer-
cury harometer.

10.3 Temperature Gauge. Calibrate dial
thermometers against mercury-in-glass ther-
mometers.

104 Vacuuwmn Gauge. Calibrate mechanical
gauges, if used, against a mercury manom-
eter such as that specified in Section 6.1.6.

10.5 Analytical Balance. Calibrate against
standard weights.

11.0  Analytical Procedures

11.1 Sample Loss Check. Note the level of
the liguid iun the container, and confirm
whether any sample was lost during ship-
ment. Note this on the analytical data sheet.
If a noticeable amount of leakage has oc-
curred, either void the sample or use meth-
ods, subject to the approval of the Adminis-
trator. to correct the final results.

11.2 Sample Preparation. Immediately
prior to analysis, transfer the contents of
the shipping container to a 50 ml volumetric
flask. and rinse the container twice with 5
ml portions of water. Add the rinse water to
the flask, and dilute to mark with water;
mix thoroughly. Pipette a 25-ml aliquot into
the porcelain evaporating dish. Return any
unused portion of the sample to the poly-
ethylene storage bottle. Evaporate the 25-ml
aliquot to dryness on a steam bhath. and
allow to cool. Add 2 ml phenoldisulfonic acid
solution to the dried residue, and triturate
thoroughly with a polyethylene policeman.
Make sure the solution contacts all the res-
idue. Add 1 ml water and 4 drops of con-
centrated sulfuric acid. Heat the solution on
a steam bath for 3 minutes with occasional
stirring. Allow the solution to cool. add 20
ml water, mix well by stirring, and add con-
centrated ammonium hydroxide, dropwise,
with constant stirring, until the pH is 10 (as
determined hy pH paper). If the sample con-
tains solids, these must be removed by filtra-
tion (centrifugation is an acceptable alter-
native. subject to the approval of the Admin-
istrator) as follows: Filter through Whatman
No. 41 filter paper into a 100-ml volumetric
flask. Rinse the evaporating dish with three
53-ml portions of water. Filter these three
rinses. Wash the filter with at least three 15-
mi portions of water. Add the filter washings
to the contents of the volumetric flask, and
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dilute to the mark with water. If solids are
absent. the solution can be transferred di-
rectly to the 160-ml volumetric flask and di-
lated to the mark with water.

11.3 Sample Analysis. Mix the contents of
the flask thoroughly, and measure the ab-
sorbance at the optimum wavelength used
for the standards (Section 10.2.1), using the
hlank solution as a zero reference. Dilute the
sample and the blank with egual volumes of
water if the absovbance exceeds A;, the ab-
sorhance of the 400-pg NO, standard (see Sec-
tion 10.2.2).

11.4  Audit Sample Analysis.

11.4.1 When the method is used to analyze
samples to demonstrate compliance with a
source emission regulation, an audit sample
must be analyzed, subject to availability.

11.4.2 Concurrently analyze the audit
sample and the compliance samples in the
same manner to evaluate the technigue of
the analyst and the standards preparation.

11.4.3 The same analyst. analytical re-
agents. and analytical system must be used
for the compliance samples and the audit
sample. If this condition is met, duplicate
auditing of subsequent compliance analyses
for the same enforcement agency within a 30-
day period is waived. An audit sample set
may not be used to validate different sets of
compliance samples under the jurisdiction of
separate enforcement agencies, unless prior
arrangements have been made with both en-
forcement agencies.

11.5 Audit Sample Results.

11.5.1 Calculate the audit sample con-
centrations and submit results using the in-
structions provided with the audit samples.

11.5.2 Report the results of the audit sam-
ples and the compliance determination sam-
ples along with their identification numbers,
and the analyst's name to the responsible en-
forcement authority. Include this informa-
tion with reports of any subsequent compli-
ance analyses for the same enforcement au-
thority during the 30-day period.

11.5.3 The concentrations of the audit
samples obtained hy the analyst must agree
within & percent of the actual concentration.
If the 5 percent specification is not met, re-
analyze the compliance and audit samples,
and include initial and reanalysis values in
the test report.

11.5.4 PFailure to meet the 5-percent speci-
fication may require retests until the audit
problems are vresolved. However, if the audit
results do not affect the compliance or non-
compliance status of the affected facility.
the Administrator may waive the reanalysis
requirement. further audits. or retests and
accept the results of the compliance test.
While steps are being taken to resolve audit
analysis problems. the Administrator may
also choose to use the data to determine the
compliance or noncompliance statusg of the
affected facility.
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2.0

Carry oul the calculations, retaining at
least one extra significant figure beyond
that of the acguired data. Round off figures
after final calculations.

12.1 Nomenclature.

A=Absorbance of sample.

A=Absorbance of the 100-ug NO, standard.

Az=Absorbance of the 200-ug NO, standard.

Ajy=Absorbance of the 300-ug NO, standard.

Ag=Absorbance of the 400-ug NO. standard.

C=Concentration of NOx as NO;, dry hasis.
corrected to standard conditions, mg/dsms3
(Ib/asct).

Cy=Determined audit sample concentration.
meg/dscm..

C,=Actuval audit sample concentration. mg/
dsem.

P=Dilution factor (i.e., 25/5, 25/10, etc., re-
quired only if sample dilution was needed
to reduce the absorbance into the range of
the calibration).

Data Analysis and Calcuiations

A 2, +3A, H4A,
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K.=8pectrophotometer calibration factor.

m=Mass of NOx as NO; in gas sample, ug.

P=Final absolute pressure of flask, mm Hg
(in. Hg).

P=Initial absolute pressure of flask. mm Hg
(in. Hg).

Pye=Standard absolute pressure, 760 mm Hg
(29.92 in. Hg).

RE=Relative error for QA audit samples. per-
cent.

Tr=Final ahsolute temperature of flask. °K
(°R).

T,=Initial absolute temperature of flagk, °K
(°R).

Tue=Standard absolute temperature, 293 °K
(528 “R).

V.=8Sample volume at standard conditions
(dry basis), ml.

Vi=Volume of flagk and valve, ml.

V. =Volume of absorbing solution, 25 mi.
12.2 Spectrophotonieter Calibration Fac-

tor.

K= 10022 2 R P Rq 74
AP AT AT FAS
12.3 Sample Volume, Dry Basis, Corrected
to Standard Conditions.
N & P, P
Vsc = (V1 - sz)"'§£ - Eq 72
Pu T T
P, P
=K, (v, -25)| L -~
Tf Ti

Where:
K,=0.3858 °Xymm Hg for metric units,
K,=17.65 °R/in. Hg for English units.

12.4 Total ng NO, per sample.

m=2K.AF  Eq 73

Where:
2=50/25. the aligquot factor.

NoTg: If other than a 25-ml aliquot is used
for analysis. the factor 2 must. be replaced hy
a corresponding factor.

12.5 Sample Concentration, Dry Basis.
Corrected to Standard Conditions.

C=K,(m/V,) Eq. 7-4

Where:

K2=10% (mgim®yug/ml) for metric units,

Ko=6.242 x 10-5 (Ihrsehi{pg/ml) for English
units.

12.6 Relative Error for QA Audit Samples.

RE =100(C, -C,)/C, Eq. 7-5

B

13.0 Method Performance

13.1 Range. The analytical range of the
method has been delermined to be 2 to 400
milligrams NOyx (as NO;) per dry standard
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cubic meter, without having to dilute the
sample.

4.0 Poliution Prevention [Reserved]

15.0 Waste Management [Reserved]
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Figure 7-1. Sampling Train, Flask Valve, and Flask.

METHOD TA—DETERMINATION OF NITROGEN
OXIDE MISSIONS  FROM  STATIONARY
SOURCES (10N CHROMATOGRAPHIC METHOD)

Notre: This method does not include all of
the specifications (e.g.. equipment and sup-
plies) and proceduvres (e.g., sampling and ana-
lytical) essential to its performance. Some
material is incorporated by reference f{rom

other methods in this part. Therefore, to ob-
tain reliable results. persons using this
method should have a thorough knowledge of
at least the following additional test meth-
ods: Method 1. Method 3, Method 5, and
Methed 7.

1.0 Scope and Application
1.1 Anajytes.

271



A okt G

RECEIvVE™
CLEF?K%%%%{%E

MAY'2 5 o0

STATE OF
Pollution Congrg

LLINOIS
| Boarg

Environmental Protection Agency

Pt. 60, App. A-4, Meth. 7E

2
= NO,
Q
g
8
U s
8
k)
I | | | | I
0 5 10 15 20 25
Time, min

Figure 7D-1.

METHOD T7E-—DETERMINATION OF NITROGEN
OXIDES EMISSIONS FROM  STATIONARY
SOURCES (INSTRUMENTAL ANALYZER PROCE-
DURE)

1.0 Scope and Application

What is Method 7TE?

Method 7E is a procedure for measuring ni-
trogen oxides (NOx) in stationary source
emissions using a continuous instrumental
analyzer. Quality assurance and quality con-
trol requirements are included to assure that
you, the tester, collect data of known qual-
ity. You must document your adherence to
these specific requirements for equipment,
supplies. sample collection and analysis. cal-

Ion Chromatograph of a Prepared Sample.

culations., and data analysis. This method
does not cormpletely describe all equipment,
supplies. and sampling and analytical proce-
dures you will need but refers to other meth-
ods for some of the details. Therefore, to ob-
tain reliable results, you should also have a
thorough knowledge of these additional test
methods which are found in appendix A to
this part:

(a) Method 1—Sample and Velocity Tra-
verses for Stationary Sources.

(b) Method 4—Determination of Moisture
Content in Stack Gases.

1.1 Analytes. What does this method deler-
mine? This method measures the concentra-
tion of nitrogen oxides as NO,.

Analyte CAS No. | Sensilivity
Nitric oxide (NO) 10102-43-9 | Typically 2% of
Nitrogen dioxide (NOx) ..o 10102—44-0 | Calibration Span.

1.2 Applicability. When 1s this method re-
quired? The use of Method 7E may be re-
quired by specific New Source Performance
Standards, Clean Air Marketing rules, State
Implementation Plans, and permits where

measurement of NOx concentrations in sta-
tionary source emissions is required. either
to determiine compliance with an applicable
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emissions standard or to conducl perform-
ance testing of a continuous monitoring sys-
tem (CEMS). Other regulations may also re-
qguire the use of Method 7E.

1.3 Data Quality Objectives (DQRO). How
geod must my collected data be? Method 7 is
designed to provide high-quality data for de-
termining compliance with Federal and
State emission standards and for relative ac-
curacy testing of CEMS. In these and other
applications, the principal objective is to en-
sure the accuracy of the data at the actual
emission levels encountered. To meet this
objective, the use of EPA traceability pro-
tocol calibration gases and measurement
system performance tests are required.

1.4 Dale Quality Asscssment for Low
Emitters. Is performance relief granied when
testing low-emission units? Yes. For low-emit-
ting sources, there are alternative perform-
ance specifications for analyzer calibration
error, system bhias, drift, and response time.
Also. the alternative dynamic spiking proce-
dure in Section 16 may provide performance
relief for certain low-emitting units.

2.0 Summary of Method

In this method, a sample of the effluent
gas is continuously sampled and conveyed to
the analyzer for measuring the concentra-
tion of NOx. You may measure NO and NO:
separately or simultaneously together but,
for the purposes of this method, NOy is the
sum of NO and NO,. You must meet the per-
formance requirements of this method to
validate your data.

3.0 Definitions

3.1 Analyzer Calibration Errvor, for non-dilu-
tion systems. means the difference between
the manufacturer certified concentration of
a calibration gas and the measwred con-
centration of the same gas when it is intro-
duced into the analyzer in direct calibration
mode.

3.2 Calibration Curve means the relation-
ship between an analyzel’s response to the
injection of a series of calibration gases and
the actual concentrations of those gases.

3.3 Calibration Gas means the gas mixture
containing NOx at a known concentration
and produced and certified in accordance
with “EPA Traceability Protocol for Assay
and Certification of Gaseous Calibration
Standards,”” September 1997. as aniended Au-
gust 25, 1999, EPA-600/R~87/121 or more recent
updates. The tests for analyzer calibration
error. drift, and system bias 1equire the use
of calibration gas prepared according to this
protocol. If a zero gas is used for thie low-
level gas. it must meet the reguirements
uicter the definition for “zero air material®
in 40 CFR 72.2 in place of being prepared by
the traceability protocol.

3.3.1 Low-Level Gus means a calibration
gas with a concentratior that is less than 20
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percent of the calibration span and may be a
ZEero gas.

3.3.2 Mid-Level Gas means a calibration
gas with a concentration that is 40 to 60 per-
cent of the calibration span.

3.3.3 High-Level Gas means a calibration
gas with a concentration that is equal to the
calibration span.

3.4 Cualibralion Span means the upper limit
of the analyzer’s calibration that is set by
the choice of high-level calibration gas. No
valid run average conceutration may exceed
the calibration span. To the extent prac-
ticable, the measured emissions should be
between 20 to 100 percent of the selected cali-
bration span. This may not be practicable in
some cases of low-concentration measure-
ments or testing for compliance with an
emission limit when emissious are substan-
tially less than the limit. In such cases, cali-
bration spans that are practicable to achiev-
ing the data quality objectives without heing
excessively high should be chosen.

3.5 Centroidal Area nieans the central area
of the stack or duct that is no greater than
1 percent of the stack or duct cross section.
This area has the same geometric shape as
the stack or duct.

3.6 Converter Efficiency Gas means a cali-
bration gas with a known NO or NO, con-
centration and of Traceability Protocol
quality.

3.7 Data Recorder means the equipment
that permanently records the concentrations
reported by the analyzer.

3.8 Direct Calibration Mode means intro-
ducing the calibration gases directly into the
analyzer (or into the assembled measure-
ment system at a point downstream of all
sample conditioning equipment) according to
manufacturer’s recommended calibration
procedure. This mode of calibration applies
to non-dilution-type measurement systems.

3.9 Drift means the difference between the
pre- and post-run system bias (or system
calibration error) checks at a specific cali-
bration gas coucentration level (i.e. low-,
mid- or high-).

3.10 Gas Analyzer means the equipment
that senses the gas being measured and gen-
erates an output proportional to its con-
centration.

3.11 Interference Check means the test to
detect analyzer responses to compounds
other than the compound of interest. usually
a gas present in the measured gas stream,
that is not adequately accounted for in the
calibration procedure and may cause meas-
urement bias.

3.12  Low-Concentration  Analyzer means
any analyzer that operates with a calibra-
tion span of 20 ppm NOy or lower. Each ana-
lyzer model used routinely to measure low
NOyx concentrations must pass a manufactur-
er's stability fest (MST). An MST subjects
the analyzer to a range ol line voltages and
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temperatures that reflect potential field con-
ditions to demonstrate its stability following
procedures similar to those provided in 40
CFR 53.23. Ambient-level analyzers are ex-
empt from the MST requirements of Section
16.3. A copy of this information must be in-
cluded in each test report. Table 7E-5 lists
the criteria to be met.

3.13  Measurement Systemm means all ol the
equipment used to determine the NOy con-
centration. The measurement system com-
prises six major subsystems: Sample acquisi-
tion. sample transport, sample conditioning.
calibration gas manifold, gas analyzer, and
data recorder.

3.14 Response Time means the time .it
takes the measurement system to respond to
a change in gas concentration occurring at
the sampling point when the system is oper-
ating normally at its target sample {low rate
or dilution ratio.

3.15 Run means a series of gas saniples
taken successively [rom the stack or duct. A
test normally consists of a specilic number
of runs.

3.16 System Bias means the difference he-
tween a calibration gas measured in direct
calibration mode and in system calibration
mode. System bias is determined before and
after each run at the low- and mid- or high-
concentration levels. For dilution-type sys-
tems, pre- and post-run system calibration
error is measured rather than system bias.

3.17 System Calibration Error applies to di-
lution-type systems and means the dif-
ference hetween the measured concentration
of low-, mid-, or high-level calibration gas
and the certified concentration for eaech gas
when introduced in system calibration mode.
For dilution-type systems. a 3-point system
calibration error test is conducted in lieu of
the analyzer calibration error test. and 2-
point system calibration error tests are con-
ducted in lieu of system bias tests.

3.18 System Calibration Mode means intro-
ducing the calibration gases into the meas-
urement system at the probe, upstream of
the filter and all sample conditioning compo-
nents.

3.19 Test refers to the series of runs re-
guired by the applicable regulation.

4.0 Interferences

Note that interferences may vary among
instruments and that instrument-specific
interferences must be evaluated through the
interference test.

5.0 Safety

What safety measures shouwld | consider when
using this method? This melthod may require
vou to work with hazardous materials and in
hazardous conditions. We encourage you to
establish safety procedures before using the
method. Among other precantions, you
should become familiar with the safety rec-
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ommendations in the gas analyzer user's
manual. Occupational Saflety and Health Ad-
ministration (08HA) regulations concerning
cylinder and noxious gases may apply. Nitric
oxide and NO, are toxic and dangerous gases.
Nitric oxide is iimmediately converted to NO-
upon reaction with air. Nitrogen dioxide is a
highly poisonous and insidious gas. Intlam-
mation of the lungs from exposure may
canse only slight pain or pass unnoticed, but
the resulting edema several days later may
cause death. A concentration of 100 ppm is
dangerous for even a short exposure, and 200
ppm may be fatal. Calibration gases must be
handled with utmost care and with adequate
ventilation. Emission-level exposure to these
gases should be avoided.

6.0 FEguipment and Supplies

The performance criteria in this method
will be met or exceeded if you are properly
using equipment designed for this applica-
tion.

6.1 What do I need for the measurement sys-
tem? You niay use any equipment and sup-
plies meeting the following specilications.

(1) Sampling system components that are
not evaluated in the system bias or system
calibration ervor test must be glass, Teflon,
or stainless steel. Other materials are poten-
tially acceptable, subject to approval by the
Administrator.

(2) The interference, calibration error, and
system bias criteria must be met.

(3) Sample flow rate must be maintained
within 10 percent of the flow rate at which
the system response time was measured.

(1) All system components (excluding sam-
ple conditioning components. if used) ninst
maintain the sample temperature ahove the
moisture dew point.

Section 6.2 provides example equipment
specilications for a NOyx measurement sys-
ten. Figure 7TE-1 is a diagram of an example
dry basis measurement system that is likely
to meet the method requirements and is pro-
vided as guidance. For wet-basis systems.
you may use alternative equipnient and sup-
plies as needed (sonie of which are described
in Section 6.2), provided that the measure-
ment systenml meets the applicable perform-
ance specifications of this method.

6.2 Measuremen! System Components

6.2.1 Sample Probe. Glass, stainless steel,
or other approved wmaterial. of sufficient
length to traverse tte sample points.

6.2.2 Particulale Filter. An in-stack or out-
ot-stack [ilter. The [ilter must be made of
material bthat is non-reactive to the gas
being sampled. The [(ilter media [or out-of-
stack filters must be included in the system
bias test. The particulate filter reguirement
may be waived in applications where no sig-
nificant particulate matter is expected (e.g..
for emission testing of a combustion turbine
firing natural gas).
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+ 6.2.3 Sumple Line. The saniple line from
the probe to the conditioning system/sample
pump should be made of Teflon or other ma-
terial that does not absorb or otherwise alter
the sample gas. For a dry-basis measurement
system (as shown in Figure 7E-1), the tem-
perature of the sample line must he main-
tained at a sufficiently high level to prevent
condensation before the sample conditioning
components. For wet-basis measurement sys-
tems. the temperature of the sample line
must be maintained at a sufficiently high
level to prevent condensation hefore the ana-
lyzer.

6.2.4 Conditioning Equipment. For dry basis
measurements, a condenser. dryver or other
suitable device is required to remiove mois-
ture continuously from the sample gas. Any
equipment needed to heat the probe or sam-
ple line to avoid condensation prior to the
sample conditioning component is also re-
quired.

For wet basis systems, you must keep the
sample above its dew point either by: (1)
Heating the sample line and all sample
transport compounents up to the inlet of the
analyzer (and, for hot-wet extractive sys-
tems, also heating the analyzer) or (2) by di-
luting the sample prior to analysis using a
dilution probe system. The components re-
quired to do either of the above are consid-
ered to be conditioning equipment.

6.2.5 Sampling Pump. For systems similar
to the one shown in Figure TE-1, a leak-free
pump is needed to pull the sample gas
through the system at a flow rate sufficient
to minimize the response time of the meas-
urement system. The pump may be con-
structed of any material that is non-reactive
to the gas being sampled. For dilution-type
measurement systems, an ejector pump
(eductor) is used to create a vacuum that
draws the sample through a critical orifice
at a constant rate.

6.2.6 Calibration Gas Manifold. Prepare a
system to allow the introduction of calibra-
tion gases either directly to the gas analyzer
in direct calibration mode or into the meas-
urement system, at the probe. in system
calibration mode, or both, depending upon
the type of system used. In system calibra-
tion mode, the system shonld be able to flood
the sampling probe and vent excess gas. Al-
ternatively. calibration gases may he intro-
duced at the calibration valve following the
probe. Maintain a coustant pressure in the
gas manifold. For in-stack dilution-type sys-
tems. a gas dilution subsystem is required to
transport large volumes of purified air to the
sample probe and a probe controller is need-
ed to maintain the proper dilution ratio.

6.2.7 Sample Gas Manifold. For the type of
system shown in Figure 7TE--1. the sample gas
manifold diverts a poriion of the sample to
the analyzer. delivering the remaindeyr to the
by-pass discharge vent. The manifold should
also be able to introduce calibration gases
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directly to the analyzer {excepi for dilution-
type systems). The manifold must be made of
material that is non-reactive to the gas sam-
pled or the calibration gas and be configured
to safely cischarge thie bypass gas.

6.2.8 NOy Anclyzer. An instrument that
continuously measures NOx in the gas
streamn and meets the applicable specifica-
tions in Section 13.0. An analyzer that oper-
ates on the principle of chemiluminescence
with an NO, to NQ converter is one example
of an analyzer thabt lhas been used success-
fully in the past. Analyzers operating on
other principles may also be used provided
the performance criteria in Section 13.0 are
met.

6.2.8.1 Dual Range Analyzers. ¥or certain
applications, a wide range of gas concentra-
tions may be encountered. necessitating the
use of two measurement ranges. Dual-range
analyzers are readily available for these ap-
plications. These analyzers are often
equipped with automated range-switching
capability, so that when readings exceed the
full-scale of the low measuremenl range,
they are recorded on the high range. As an
alternative to using a dual-range analyzer,
you may use two segiments of a single, large
measurement scale to serve as the low aud
high ranges. In all cases. when two ranges
are used, you must quality-assure both
ranges using the proper sets of calibration
gases. You must also meet the interference,
calibration error, system bias, and rift
checks. However, we caution that when you
use two segments of a large measurement
scale for dual range purposes, it may be dif-
ficult to meet the performance specifications
on the low range due to signal-to-noise ratio
considerations.

6.2.8.2 Low Concentration Analyzer. When
an analyzer is routinely calibrated with a
calibration span of 20 ppmv or less, the man-
ufacturer's stability test (MST) is required.
See Table TE-5 for test parameters.

6.2.9 Data Recording. A strip chart re-
corder. computerized data acquisition sys-
tem, digital recorder, or data logger for re-
cording measurement data may be used.

7.0 Reagents and Standards

7.1 Calibration Gas. What calibration
cases do I need? Your calibration gas must
be NO in N, and certified (o1 recertified)
within an uncertainty of 2.0 percent in ac-
cordance with “EPA Traceability Protocol
for Assay and Certification of Gaseous Cali-
bration Standards”™ September 1997, as
amended August 25, 1999. EPA-600/R-97/121.
Blended gases meeting the Traceability Pro-
tocol are allowed if the additional gas com-
ponents are shown not to interfere with the
analysis. If a zero gas is used for the low-
level gas. it must meel the requirements
under the definition for zero air material”
in 40 CFR 72.2. The calibration gas must not
be used after its expiration date. Except for
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applications under part 75 of this chapter. it
is acceptable to prepare calibration gas miix-
tures from EPA Traceability Protocol gases
in accordance with Method 205 in appendix M
to part 51 of this chapter. For part 75 appli-
cations. the use of Method 205 is subject to
the approval of the Administrator. The goal
and recommendation for selecting calibra-
tion gases is to bracket the sample con-
centrations. The following calibration gas
concentralions are required:

7.1.1 High-Level Gas. This concentration
sets the calibration span and results in
measurements being 20 to 100 percent of the
calibration span.

7.1.2 Mid-Level Gus. 40 to 60 percent of the
calibration span.

7.1.3 Low-Level Gas. Less than 20 percent
of the calibration span.

7.1.4 Converter Efficiency Gas. What re-
agents do 1 need for the converter efficiency
test? The converter efficiency gas is a manu-
facturer-certified gas with a concentration
sufficient to show NO, conversion at the con-
centrations encountered in the source. A test
gas concentration in the 40 to 60 ppm range
is suggested, but other concentrations may
be more appropriate to specific sources. For
the test described in Section 8.2.4.1, NO, is
required. For the alternative converter effi-
ciency tests in Section 16.2, NO is required.

7.2 Interference Check. What reagents do 1
need for the interference check? Use the appro-
priate test gases listed in Table TE-3 or oth-
ers not listed that can potentially interfere
(as indicated by the test facility type, in-
strument manufacturer. etc.) to conduct the
interference check. These gases should bhe
manufacturer certified but do not have to be
prepared by the EPA traceability protocol.

8.0 Sample Collection, Preservation, Storage,
and Transport

Emission Test Procedure

Since you are allowed to choose different
options to comply with some of the perform-
auce criteria, it is your responsibility to
identify the specific options you have cho-
sen, to document that the performance cri-
teria for that option have been met, and to
identify any deviations f1rom the method.

8.1 What sampling site and sampling points
do I select?

8.1.1 Unless otherwise specified in an ap-
plicable regulation or by the Administrator,
when this method is used to determine com-
pliance with an emission standard, conduct a
stratification test as described in Section
8.1.2 to determine the sampling traverse
points to be used. For performance testing of
continuous emission monitoring systems.
follow the sampling site selection and tra-
verse point layout procedures described in
the approvriate performance specification or
applicable regulation (e.g., Performance
Specification 2 in appendix B Lo this part).
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8.1.2 Determination of Stratification. Per-
formn & stratification test ab each test site to
determine tie appropriate number of sample
traverse points. If testing for multiple pol-
lutants or diluents at Lthe same site, a strati-
fication test using only one pollutant or dil-
uent satisties this requirement. A stratifica-
tion test is not required for small stacks
that are less than 4 inches in diameter. To
test for stratification. use a probe of appro-
priate length to measure the NOx (or pollut-
ant of interest) concentration at twelve tra-
verse points located according to Table 1-1
or Table 1-2 of Method 1. Alternatively, you
may measure at three points on a line pass-
ing through the centroidal area. Space the
three points at 16.7. 50.0, and 83.3 percent of
the measurement line. Sample for a min-
imum of twice thie system 1'esponse time (see
Section 8.2.6) at each traverse point. Cal-
culate the individual point and mean NOx
concentrations. If the concentration al each
traverse point differs {rom the mean con-
centration for all traverse points by no more
than: (a) + 5.0 percent of the mean concentra-
tion; or (h) + 0.5 ppm (whichever is less re-
strictive). the gas stream is considered
unstratified and you may collect samples
from a single point that most closely
matches the mean. If the 5.0 percent or 0.5
ppm criterion is not met, but the concentra-
tion al each traverse point differs from the
mean concentration for all traverse points
by no more than: (a) + 10.0 percent of the
mean: or (b) + 1.0 ppm (whichever is less re-
strictive). the gas stream is considered to be
minimally stratified. and you may take sam-
ples from three points. Space the three
points at 16.7, 50.0, and 83.3 percent of the
measurement line. Alternatively, if a twelve-
point stratification test was performed and
the emissions were shown to be minimally
stratified (all points within + 10.0 percent of
their mean or within + 1.0 ppm), and il the
stack diameter (or equivalent diameter, for a
rectangular stack or duct) is greater than 2.4
meters (7.8 ft), then you may use 3-point
sampling and locate the three points along
the measurement line exhibiting the highest
average concentration during the stratifica-
tion test, at 0.4, 1.0 and 2.0 meters from the
stack or duct wall. If the gas stream is found
to be stratified because the 10.0 percent or 1.0
ppin criterion for a 3-point test is not met,
localte twelve traverse points for the test in
accordance with Table 1-1 or Table 1-2 of
Metliod 1.

8.2 Initial Measurement System Performance
Tests. Whal initial perforimance criteria must my
system meet before 1 begin collecting samples?
Before measuring emissions. perform the fol-
lowing procedures:

(a) Calibration gas verification,

{h) Measurenient system preparation.

(¢) Calibration error test.

(d) NO, to NO conversion efficiency test. if
applicable.
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{e) Systen: bias check,

(f) System response time test, and

{g) Interference clheck

Calibration  Gas Verificalion. How
must I verify the concentrations of my cali-
bration gases? Obtain a certificate from the
gas manufacturer documenting the quality
of the gas. Confirm that the manufacturer
certification is complete and current. Ensure
that your calibration gas certifications have
unot expired. This documentation should bhe
available on-site for inspection. To the ex-
tent practicable, select a high-level gas con-
centration thal will result in the measured
emissions being between 20 and 100 percent of
the calibration span.

8.2.2 Measurement System Preparation. How
do I prepare my measurement system? Assem-
ble, prepare. and precondition the measure-
ment system according to your standard op-
erating procedure. Adjust thie system to
achieve the correct sampling rate or dilution
ratio (as applicable).

8.2.3 Cualibration Error Test. How do I con-
firm my analyzer calibration is correct? After
you have assembled. prepared and calibrated
your sampling system and analyzer, you
must conduct a 3-point analyzer calibration
error test (or a 3-point system calibration
error test for dilution systems) before the
first run and again after any failed system
bias test (or 2-point system calibration error
test for dilution systems) or failed drift test.
Introduce the low-, mid-, and high-level cali-
bration gases secquentially. For non-dilution-
type measurement systems, introduce the
gases in directl calibration mode. For dilu-
tion-type mieasurement systems, introduce
the gases in systein calibration mode.

(1) For non-dilution systems, you may ad-
just the system to maintain the correct flow
rate at the analyzer during the test, but you
may not make adjustments for awuny other
purpose. For dilution systems. you must op-
erate the measurement system at the appro-
priate dilution ratio during all system cali-
bration error checks. and may make only the
adjustments necessary to maintain the prop-
er ratio.

(2) Record the analyzer's response to each
calibration gas on a form similar to Table
TE-1. For each calibration gas. calculate the
analyzer calibration error using Equation
TE-1 in Section 12.2 or the system calibration
error using Equation TE-3 in Section 12.4 (as
applicable). The calibration error specifica-
tion in Section 13.1 must be met for the low-
, mid-, and high-level gases. If the calibra-
tion error specification is not met, take cor-
rective action and repeat the test until an
acceptable 3-poiut calibration is achieved.

8.2.4 NOi to NO Conversion Efficiency Test.
Before or afler each fleld test. you must con-
duct an NO- to NO couversion efficiency test
if wour system converts NO; to NO bhefore
analyzing lor NOx. You may risk testing
multiple facilities before performing this
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test provided you pass this test at the con-
clusion of the final facility test. A [(ailed
final conversion efficiency test in this case
will invalidate all tests performed subse-
quent to the test in which the converter effi-
ciency tlest was passed. Follow the proce-
dures in Section 8.2.4.1, or 8.2.4.2, Il desired,
the converter elficiency factor derived from
this test may be used to correct the test re-
sults for convervter efficiency if the NO. frac-
tion in the measured test gas is kuown. Use
Ecuation 7TE-8 in Section 12.8 for this correc-
tion.

8.24.1. Introduce NO: converter efficiency
gas to the analyzer in direct calibration
mode and record the NOx concentration dis-
played by the analyzer. Calculate the con-
verter efficiency using Equation 7TE-7 in Sec-
tion 12.7. The specification for converter effi-
ciency in Section 13.56 must be met. The user
is cautioned that state-of-the-art NO-. cali-
bration gases may have limited shelf lives,
and this could affect the ability to pass the

90-percent conversion efficiency require-
ment.
8.2.4.2 Alternatively. either of the proce-

dures for determining conversion efficiency
using NO in Section 16.2 may be used.

8.2.5 Initial System Bias and System Calibra-
tion Error Checks. Before sampling begins, de-
termine whether the high-level or mid-level
calibration gas besl approximates the emis-
sions and use it as the upscale gas. Introduce
the upscale gas at the probe upstream of all
sample conditioning components in system
calibration mode. Record the time it takes
for the measured concentration to increase
to a value that is within 95 percent or 0.5
ppm (whichever is less restrictive) of the cer-
tified gas concentration. Continue to observe
the gas concentration reading until it has
reached a final. stable value. Record this
value on a form similar to Table TE--2.

(1) Next. introduce the low-level gas in sys-
tem calibration mode and record the time re-
quired for the concentration response to de-
crease Lo a value that is within 5.0 percent or
0.5 ppm (whichever is less restrictive) of the
certified low-range gas concentration. If the
low-level gas is a zero gas, use the proce-
dures described above and observe the
change in concentration until the response is
0.5 ppm or 3.0 percent of the upscale gas con-
centration (whichever is less restrictive).

(2) Continue to observe the low-level gas
reading uxntil it has reached a final. stable
value and record the result on a form similar
to Table TE-2. Operate the measurement sys-
tem at the normal sampling rate during all
system bias checks. Make only the adjust-
ments necessary to achieve proper calihra-
tion gas flow rates at the analyzer.

(3 From these data. calculate the meas-
urement system response time (see Seclion
8.2.6) and then calculate the initial system
bias using Equation TE-2 in Section 12.3. For
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dilution systems. calculate the system cali-
bration error in lieu ol system bias using
equaltion 7TE-3 in Section 12.4. See Section
13.2 {or acceptable performance criteria for
system hias and system calibration error. If
the initial system hias (or system calibra-
tion error) specilication is not met, take cor-
rective action. Then, you must repeat the
applicahle calibration error test {rom Sec-
tion 8.2.3 and the initial system bias (or 2-
point system calibration error) check until
acceptable results are achieved, alter which
vou may begin sanmpling,

(NoTE: For dilution-type systems, data
[rom the 3-point system1 calibration error
test described in Section 8.2.3 may be used to
meet the initial 2-point system calibration
error test requirement of this section, if the
calibration gases were injected as described
in this section, and i{ response time data
were recorded).

8.2.6 Measuvrement System Response Time.
As described in section 8.2.5, you must deter-
mine the measurement system response time
during the initial system bias (or 2-point sys-
tem calibration error) check. Observe the
times required to achieve 95 percent of a sta-
ble response for both the low-level and
upscale gases. The longer interval is the re-
sponse time.

8.2.7 Interference Check. Conduct an inter-
ference response test of the gas analyzer
prior to its initial use in the flield. If you
have multiple analyzers of the same make
and model, you need only perform this alter-
mnative interference checlt on one analyzer.
You may also meet the interference check
requirement if the instrument manufacturer
performs this or similar check on the same
make and model of analyzer that you use
and provides you with documented results.

(1) You may introduce the appropriate in-
terference test gases (that are potentlally
encountered during a test. see examples in
Table TE-3) into the analyzer separately or
as mixtures. Test the analyzer with the in-
terference gas alone at the highest con-
centration expected at a test source and
again with the interference gas and NOy at a
representative NQy test concentration. For
analyzers measuring NQOyx greater than 20
ppm, use a calibration gas with an NOx con-
centration of 80 to 100 ppm and set this con-
centration equal to the calibration span. For
analyzers measuring less than 20 ppm NOy.
select an NO concentration for the calibra-
tion span that reflects the emission levels at
the sources (o be tested, and perform the in-
terference check at that level. Measure the
total interference response of the analyzer to
these gases in ppmv. Record the responses
and determine the interference using Table
7E-4. The specification in Section 13.4 must
he met.

(2) A copy of this data. including the date
completed and signed certification. must be
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available for ingpection at the test site and
included with each test report. This inter-
ference test is valid for the life of the instru-
ment unless major analytical components
(e.g.. the deteclor) are replaced with dif-
ferent model parts. If major components are
replaced with different model parts, the in-
terference gas check must be repeated before
returning the analyzer to service. If inajor
components are replaced. the interference
gas check must he repeated before returning
the analyzer to service. The tester must en-
sure thali any specific technology. equip-
ment, or procedures that are intended to re-
move interference effects are operating prop-
erly during testing.

8.3 Dilution-Tupe Systems—Special Consid-
erations. When a dilution-type measurenient
system is used. there are three important
considerations that must he taken into ac-
count to ensure the quality of the emissions
data. First, the critical orifice size and dilu-
tion ratio must be selected properly so that
the sample dew point will be helow the sam-
ple line and analyzer temperatures. Second,
a high-quality. accurate probe controller
must be used to maintain the dilution ratio
during the test. The probe controller should
be capable of monitoring the dilution air
pressure, eductor vacuum. and sample flow
rates. Third, differences between the molec-
ular weight of calibration gas mixtures and
the stack gas molecular weight must be ad-
dressed because these can affect the dilution
ratio and introduce measurement bias.

8.4 Sample Collection.

(1) Position the probe at the first sampling
point. Purge the system f{or at least two
times the response time hefore recording any
data. Then. traverse all required sampling
points, sampling at each point {or an equal
length of time and maintaining the appro-
priate samiple {low rate or dilution ratio (as
applicable). You must record at least one
valid data point per minute during the test
run.

(2) Bach time the probe is removed [rom
the stack and replaced. you must recondition
the sampling system for at least two times
the systemn response time prior to your next
recording. If the average of any run exceeds
the calibration span value, that run is in-
valid.

(3) You may satis{y the multipoint tra-
verse reguirement by sampling sequentially
using a single-hole probe or a multi-hole
probe designed to sample at the prescribed
points with a llow within 10 percent of mean
flow rate. Notwithstanding. {or applications
under part 75 of this chapter, the use of
multi-hole probes is subject to the approval
of the Administrator.

8.5 Post-Run System Bias Check and Drift
Assessmendt.

How do I confliimm that each sample I col-
lect is valid? After each run. repeat the sys-
tem bias check or 2-point system calibration
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error checlk (for dilution systems) to validate
the run. Do not make adjustments to the
measurement system (other than to main-
tain the target sampling rate or dilution
ratio) between the end of the run and the
completion of the post-run system bias or
svstem calibration error check. Note that for
all post-run system bias or 2-point system
calibration error checlks, yvou may inject the
low-level gas first and the upscale gas last.
or vice-versa. You may risk sampling for
multiple runs before performing the post-run
bias or system calibration error check pro-
vided you pass this test at the conclusion of
the group of runs. A failed final test in this
case will invalidate all runs subsequent to
the last passed test.

(1) If you do not pass the post-run system
hias (or system calibration error) check,
then the run is invalid. You must diagnose
and {ix the problem and pass another calibra-
tion error test (Section 8.2.3) and system bias
(or 2-point system calibration error) check
(Section 8.2.5) before repeating the run.
Record the system bias (or system calibra-
tion error) results on a form similar to Table
TE-2.

(2) After each run, calculate the low-level
and upscale drift, using Equation 7E-4 in
Section 12.5. If the post-run low- and upscale
hias (or 2-point system calibration error)
checks are passed, but the low-or upscale
drift exceeds the specification in Section
13.3. the run data are valid, but a 3-point
calibration error test and a system bias (or
2-point system calibration error) check must
be performed and passed before any more
test runs are done.

(3) For dilution systems, data from a 3-
point system calibration error test may be
used to met the pre-run 2-point system cali-
bration error requirement for the first run in
a test sequence. Also, the post-run hias (or 2-
point calibration error) check data may be
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used as the pre-run dala for the next run in
ilre test sequence at the discretion of the

tester.
8.6

Alternative Interference and System Bias

Checks (Dynamic Spike Procedure). 1f I want Lo

use the dynamic spike procedure to

alidate my

datla, what procedure should 1 follow? Except
for applications under part 75 of this chiapter.
vou may use the dynamic spiking procedure
and requirements provided in Section 16.1
during each test as an alterunative to the in-
terference check and the pre- and post-run
svstem bias checks. The calibration error
test is still required under this option. Use of
the dynamic spiking procedure for Part 75
applications is subject to the approval of the

Administrator.

4.7 Moisture correction.

You

must deter-

mine the moisture content of the [lue gas
and correct the measured gas concentrations
Lo a dry basis using Method 4 or other appro-
priate methods, subject to the approval of
the Administrator, when the moisture basis
(wet or dry) of the measurements made with
this method is different from the moisture
basis of either: (1) The applicable emissions
limit; or (2) the CEMS being evaluated for

relative accuracy. Moisture correction

is

alzo required if the applicable limit is in 1/
mmBtu and the moisture basis of the Method
TE NOx analyzer is different from the mois-
ture basis of the Method 3A diluent gas (CO,

or 0) analyzer.

9.0 Quuality Control

What quality control measures must I take?

The following table is a summary of the
mandatory. suggested, and alternative gual-
ity assurance and ¢uality control measures
and the associated frequency and acceptance
criteria. All of the QC data, along with the
sample run data, must be documented and

included in the test report.

SuMmMARY TABLE OF AQ/QC

Status Process or element | QA/QC specification Acceptance criteria Checking frequency
S e | |dentify Data User ... Regulatory Agency or other primary end | Before designing
user of data. test.
S o Analyzer Design ...... Analyzer resolution < 2.0% of full-scale range .........cccccecceecee. | Manufacturer design.
or sensitivity. :
Mo Interference gas Sum of responses < 2.5% of calibration
check. span Alternatively, sum of responses:
< 0.5 ppmv for calibration spans of 5 to
10 ppmv.
< 0.2 ppmv for calibration spans < 5 ppmv.
See Table 7E-3.
M Calibration Gases .... | Traceability protocol | Valid certificale required Uncertainty <
{G1, G23. 2.0% of iag value.
High-level gas ... Equal to the calibration span .... Each test.
Mid-level gas 40 to 80% of calibration span Each test.
Low-level gas . < 20% of calibration span .. Each test.

Data Recorder De- Data resolution .
sign.

Sample Extraction ...

Sample Extraction ...

Probe material

Probe, filter and
sample line tem-
peralure.

TN I

< 0.5% of fuli-scale range

SS or quartz if stack » 500 °F ..ooeeeeeriens

For dry-basis analyzers, keep sample
above the dew poinl by healing, prior to
sample conditioning.
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SumMARY TABLE OF AQ/QC—Continued

Status

Process or element

QA/QC specification

Acceptance criteria

Checking frequency

Sample Extraction ...
Sample Extraction ...

Sample Extraction ...
Moisture Removal ....

Particulate Remaval

Analyzer & Calibra-
tion Gas Perform-
ance.

System Performance

System Performance

System Performance

System Performance

System Performance

System Performance

Calibration valve ma-
terial.

Sample pump mate-
rial.

Manifolding material

Equipment efliciency

Filter ineriness
Analyzer czlibration
error (of 3-point
system calibration

error for dilution
systems).

System bias {or pre-
and post-run 2-
paint syslem cali-
bration error for di-
lution (Systems).

System response
fime.

NO,-NO conversion
efficiency.
Purge time .....cccnve..

Minimum sample
time at each point.

For wet-dasis analyzers, keep sample
above dew paint at all times, by heating
or dilution.

88

Inert to sample constituents

Inert to sample constituents
< 5% target compound removal ..

Pass system bias check

Within = 2.0 percent of the calibration
span of the analyzer for the low-, mid-,
and high-level calibration gases.

Alternative specification: 5 0.5 ppmv abso-
lute difference.

Within + 5.0% of the analyzer calibration
span for low-sacle and upscale calibra-
tion gases.

Alternative specification: £ 0.5 ppmv abso-
lute difference.

Determines minimum sampling time per
paint.

< 3.0% of calibration span for low-level
and mid- or high-level gases.

Alternative specification: £ 0.5 ppmv abso-
{ute difference.

= 90% of certified test gas concentration ..

2 2 times system response time ..............

Two times the system response time

Each test.
Each test.

Each test.

Verified through sys-
tem bias check.

Each bias check.

Before initial run and
after a failed sys-
tem bias test or
drift test.

Before and after
each run,

During initial sam-
pling system bias
test.

After each test run.

Before or after each
test.

Before starting the
first run and when
probe is removed
from and re-in-
serted into the
stack.

Each sample point.

Mo System Performance | Stable sample flow Within 10% of flow rate established during | Each run.
rate (surrogate for system response time check.
maintaining sys-
tem response
time).
M. Sample Point Selec- | Stratification test ...... All paints within: Prior to first run.
tion.
+ 5% of mean for t-point sampling.
= t0% of mean for 3-point.
Alternatively, all points within:
+ 0.5 ppm of mean for 1-paint sampling.
+ 1.0 ppm of mean for 3-paint sampling.
A L Multiple sample No. of openings in Multi-hole probe with verifiable constant | Each run.
points simulta- probe. flow through all holes within 10% of
neously. mean flow rate (requires Administrafive
approval for Part 75).
M. Data Recording ........ | Frequency .............. < t minute average .... During run.
S Data Parameters ... Sample concentra- Al 1-minute averages within calibration | Each run.
tion range. span.
Mo Date Parameters ..... Average concentra- Run average < calibration span .......c....... Each run.
tion for the run.
8§ = Suggest.

M = Mandatory.
A = Alternative.

Agency.
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10.0  Calibvation and Standardization

What measurement system calibrations are
required?

(1) The initial 3-point calibration error test
as described in Section 8.2.3 and the system
bias (or systemn calibration error) checks de-
scribed in Section 8.2.5 are required and must
meet the specifications in Section 13 before
yvou start the test. Make all necessary ad-
justments to calibrate the gas analyzer and
data recorder. Then, after the test com-
mences. the system bias or system calibra-
tion error checks described in Section 8.5 are
required before and after each run. Your ana-
lyzer must be calibrated for all species of
NOx that it detects. Analyzers that measure
NO and NO; separately without using a con-
verter must be calibrated with both NO and
NO,.

(2) You must include a copy of the manu-
facturer's certification of the calibration
gases used in the testing as part of the test
report. This certification must include the 13
documentation requirements in the EPA
Traceability Protocol For Assay and Certifi-
cation of Gaseous Calibration Standards,

When Method 205 is used to produce diluted
calibration gases. you must document that
the specifications for the gas dilution system
are met for the test. You mmust also include
the date of the most recent dilution system
calibration against flow standards and the
name of the person or manufacturer who car-
ried out the calibration in the test report.

11.0  Analytical Procedures

Because sample collection and analysis are
performed together (see Section 8), addi-
tional discussion of the analytical procedure
is not necessary.

12.0 Calculations and Data Analysis

You must follow the procedures for cal-
culations and data analvsis listed in this sec-
tion.

12.1 Nomenclature. The terms used in the
equations are defined as follows:

ACE = Analyzer calibration error, percent of
calibration span.

Bws = Moisture content of sample gas as
measured by Method 4 or other approved
method, percent/100.

Cave = Average unadjusled gas concentration
indicated by data recorder for the test rnn,
ppmv.

Cp = Pollutant concentration adjusted to dry
conditions. ppmv.

Cp, = Measured concentration of a calibra-
tion gas (low, mid, or high) when intro-
duced in direct calibration mode, ppmv.

Ceas = Average effluent gas concentration ad-
justed for bias, ppmv.

Cy = Average o! initial and final system cali-
hration biag (or 2-point system calibration

40 CFR Ch. | (7-1-09% Edition)

error) check responses for tlie upscale cali-

bration gas. ppmv.

Cua = Actual concentration of the upscale
calibration gas. ppmv.

Camive = NOy concentration in the stack gas
as calculated in Section 12.6. ppmv.

Co = Average of the initial and final system
calibration hias (or 2-point system calibra-
tion error) check responses from the low-
level (or zero) calibration gas, ppmv.

Coa = Actual concentration of the low-level
calibration gas, ppmv.

Cs = Measured concentration of a calibration
gas {low, mid, or high) when introduced in
system calibration inode, ppmv.

Css = Concentration of NOx measured in the
spiked sample, ppinv.

Cgpixe = Concentration of NOx in the undi-
luted spike gas, ppmv.

Ceue = Caleulated concentration of NOx in
the spike gas diluted in the sample, ppmv.

Cy = Manufacturer certified concentration of
a calibhration gas (low, mid, or high), ppmv.

Cw = DPollutant concentration measured
under moist sample conditions, wet basis.
ppmv.

CS = Calibration span, ppmv.

D = Drift assessment, percent of calibration
span.

DF = Dilution system dilution factor or
spike gas dilution factor, dimensionless.

Effno2 = NO; to NO converter efficiency, per-
cent.

NOxcwr = The NOy concentration corrected
for the converter efficiency, ppmv.

NOXgina = The {inal NOx concentration ob-
served during the converter efficiency test
in Section 16.2.2, ppmv.

NOxpeax = The highest NOyx concentration ob-
served during the converter efficiency test
in Section 16.2.2, ppmv.

Qspice = Flow rate of spike gas introduced in
system calibration mode. L/min.

Qram = Total sample flow rate during the
spike test, L/min.

R = Spike recovery, percent.

SB = System hias, percent of calibration
span.

SB; = Pre-run system bias, percent of cali-
bration span.

SBiina = Post-run system hias, percent of
calibration span.

SCE = System calibration ervor. percent of
calibration span.

SCE; = Pre-run systemn calibration ervor. per-
cent of calibration span.

SCEpjeu = Post-run system calibration error.
percent of calibration span.

12.2  Anclyzer Calibration Error. For non-di-
lation systems, use Equation 7TE-1 to cal-
culate the analyzer calibration ervor for the
low-. mid-, and high-level calibration gases.

Con €0 100
CS

ACE = Eq. 7E-1
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12.3 System Bias. For non-dilution sys-
tems. use Equation 7E-2 to calculate the sys-
tem bias separately for the low-level and
upscale calibration gases.

Pt. 60, App. A-4, Meih. 7E

124 System Calibration Error. Use Eguation
TE-3 to calculate the system calibration
errol for dilution systems. Equation 7i-3 ap-
plies to both the initial 3-point system cali-
bration error test and tlie subsequent 2-point
calibration error cliecks between test runs.

. —C
SB = EA x 100 Eq. 7E-2 In this equation, the term “C,” refers to the
CS diluted calibration gas concentration meas-
ured by the analyzer.
o (CS :”:DF) B CV - "
SCE=~"""—"1x100  Eq.7E-3
CS

12.5 Drift Assessment. Use Equation 7TE-4 to 12.6 Efftuent Gas Concentration. For each

separately calculate the low-level and
upscale drift over each test run. For dilution
systems. replace “‘SBy,a’’ and “‘SB;° with
“SCEma’” and SCE;”, respectively, to cal-
culate and evaluate drift.

test run, calculate C,,,, the arithmetic aver-
age of all valid NOyx concentration values
(e.g.. l-minute averages)., Then adjust the
value of Cy, for bias using Equation 7E-5a If
you use a non-zero gas as your low-level cali-
bration gas, or Equation 7TE-5b if you use a

D= |SBﬁnaI -8B, Eq. 7E-4 zero gas as your low-level calibration gas.
; +C— G,
C(}m‘ = (~ CAvg - G\I) (‘i'“ C,U:‘ + CMA Eq TE-3a
M0
C(}n.y = (CA\:S - C()) —’(';‘\'I'L'— Eq 7E-3b
CM - C{)

12.7 NO»—NO Conversion Efficiency. If the
NOx converter efficiency test described in
Section 8.2.4.1 is performed. calculate the ef-
ficiency using Equation TE-7.

_ Lo x 100
C,

v

Effyg, = Eq. 7E-7

12.8 NO>—NO Conversion Efficiency Correc-
tion. II desired. calculate the total NOx con-
centration with a correction for converter ef-
ficiency using Equations 7E-8.

NO.,
% Decrease = Stk

NO, —NO .
NO,py = NO+—2——= x 100 Eq. 7E-8
EerOZ
12.9  Alternative NO- Converter Efficiency. If

the alternative procedure of Section 16.2.2 is
used, determine the NOyx concentration de-
crease from NOyp.s after the minimum 30-
minute test interval using Equation TE-9.
This decrease from NOxpe must meet the re-
quirement in Sectlon 13.5 for the converter
to he acceptable.

VO

;
ek ‘ Xl-inal X ]OO

Eq. 7E-9

N O,\'/ ootk
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12.10 Muvisture Corvection. Use Equation
TE-10 if your measurements need to be cor-
rected to a dry hasis.

40 CFR Ch. | (7-1-09 Edition}

Dynamic Spiking Procedure in Section 16.1.3.
Use Equation TE-11 to determine the cal-
culated spike gas councentration. Use Equa-
tion 7E-12 Lo calculate the spike recovery.

C,.
Ly =—2 Eq.7E-10 ' \
b= q. 7TE .
11— B\\’S . _ (CA\',?II(U ) (‘QA\:nficc ) Fq 71‘ 1
12.11 Calculated Spike Gas Concentration Cal O,/m, B
and Spike Recovery for the Example Allernative et
J? — Dﬁ L(\‘ - f'mmve ) t+ Cr;(lli\'e' % 100 E,C[ 7E—/2
C Spiike

13.0

13.1 Calibration Error. This specification is
applicable to both the analyzer calibration
error and the 3-point system calibration
error tests described in Section 8.2.3. At each
calihration gas level (low. mid, and high) the
calibration error must either he within + 2.0
percent of the calibration span. Alter-
natively, the results are acceptable if |Cy, —
C.| o1 |Cs~C,| (as applicable) is <0.5 ppmv.

13.2 System Bias. This specification is ap-
plicable to both the system bias and 2-point
system calibration error tests described in
Section 8.2.5 and 8.5. The pre- and post-run
system Dbias (or system calibration error)
must be within + 5.0 percent of the calibra-
tion span for the low-level and ubscale cali-
bration gases. Alternatively, the results are
acceptable if | C; —Cy, | is € 0.5 ppmv or if |
C.— C. |is £0.5 ppmv (as applicable).

13.3 Drift. For each run, the low-level and
upscale drift must be less than or equal to 3.0
percent of the calibration span. The driit is
also acceptable if the pre- and post-run hias
(or the pre- and post-run system calibration
error) responses do not differ by more than
0.5 ppmv at each gas concentration (i.e. | C,
posterur — Cs preerun | £ 0.5 ppmv).

13.4  Interference Checlc. The total inter-
ference response (i.e., the swuun of the inter-
ference responses of all tested gaseous com-
ponents) must not be greater than 2.50 per-
cent of the calibration span for the analyzer
tested. In summing the interferences. use the
larger of the absolute values obtained for the
interferent tested with and without the pol-
lutant present. The results are also accept-
able if the sum of the responses does not ex-
ceed 0.5 ppmv for a calibration span of 5 to 10
ppmv, or 0.2 ppmv (or a calibration span < §
ppmv.

13.5 NO, to NO Conversion Efficiency Test
(as applicadle). The NO. to NO conversion ef-
ficiency. calculated according to Eguation
TE-T, must be greater than or equal to 90 per-
cent. The alternative couversion efficiency
check. described in Section 16.2.2 and c¢al-

Method Performance

culated according to Egquation 7E-9, must
not result in a decrease from NOypes by more
than 2.0 percent.

13.6 Alternative Dynumic Spike Procedure.
Recoveries of both pre-test spikes and post-
test spikes must be within 100 + 10 percent. If
the absolute difference hetween the cal-
culated spike value and measured spike
value is equal to or less than 0.20 ppmv, then
the requirements of the ADSC are met.

14.0  Pollution Prevention [Reserved]

15.0 Waste Mancgement [Reserved]

16.0  Alternative Procedwres

16.1 Dynamic Spike Procedure. Except for
applications under part 75 of this chapter,
you may use a dynamic spiking procedure to
validate your test data for a specific test ma-
trix in place of the interference check and
pre- and post-run system bias checks. For
part 75 applications. use of this procedure is
subject to the approval of the Administrator.
Best results are obtained for this procedure
when soulce emissions are steady and not
varying. Fluctuating emissions may render
this alternative procedure difficult to pass.
To use this alternative, you must meet the
following requirements.

16.1.1 Procedure Documentation. You must
detail the procedure you followed in the test
report, including how the spike was meas-
ured. added, verified during the run, and cal-
culated atter the test.

16.1.2 Spiking Procedure Requirements. The
spikes must DbLe prepared from EPA
Traceabilily Protocol gases. Your procedure
must be designed to spike field samples at
two target levels both belore and after the
test, Your target spike levels should bracket
the average sample NOx concentrations. The
higher target comncentration must be less
than the calibration span. You must collect
at least 5 data points for each target con-
centration. The spiking procedure must be
performed before the first run and repeated
after the last run of the test program.

300



Environmental Protection Agency

16.1.3 Exampie Spiking Procedure. Deter-
mine the NO coucentration needed to gen-
erate coucentrations that are 50 and 150 per-
cent of the anticipated NOyx concentration in
the stack at the total sampling flow rate
while keeping the spike {low rate at or below
10 percent of this total. Use a mass flow
meter (accurate within 2.0 percent) to gen-
erate these NO spike gas concentrations at a
constant flow rate. Use Equation 7E-11 in
Section 12.11 to determine the calculated
spilkke concentration in the collected sample.

(1) Prepare the measurement system and
conduct the analyzer calibralion ervor test
as described in Sections 8.2.2 and 8.2.3. Fol-
lowing the sampling procedures in Section
8.1, determine the stack NOx concentration
and use this concentration as the average
stack concentration (C..;) for the first spike
level, or if desired, for both pre-test spike
levels. Introduce the first level spike gas
into the system in systein calibration mode
and begin sample collection. Wait for at
least two times the system response time be-
{fore measuring the spiked sample eoncentra-
tion. Then record at least five successive 1-
minute averages of the spiked sample gas.
Monitor the spike gas flow rate and main-
tain at the determined addition rate. Aver-
age the five 1-minute averages and deter-
mine the spike recovery using Equation 7E-
12, Repeat this procedure for the other pre-
test spike level. The recovery at each level
must be within the limits in Section 13.6 be-
fore proceeding with the test.

{2) Conduct the number of runs required f{or
the test. Then repeat the above procedure for
the post-test spike evaluation. The last run
of the test may serve as the average stack
concentration for the post-test spike test
calculations. The results of the post-test
spikes must meet the limits in Section 13.6.

16.2  Alternuative NO» to NO Conversion Effi-
ciency Procedures. You may use either of the
following procedures to determine converter
efficiency in place of the procedure in Sec-
tion 8.2.4.1.

16.2.1 The procedure for determining con-
version efficiency using NO in 40 CFR 86.123--
78.

16.2.2 Tedlar Bag Procedure. Perform the
analyzer calibration error test to document
the calibration (both NO and NOx modes. as
applicable). Fill a Tedlar bag approximately

Pt. 60, App. A-4, Meth. 7E

half full with either ambient air. pure oxy-
gen. or au oxygen standard gas with at least
19.5 perceut by volume oxygen content. Fill
the remainder of the hag with mid- to high-
level NO in N: (or other appropriate con-
centration) calibration gas. (Note that the
concentration of the NO standard should be
sufficiently high enough for the diluted con-
cenlration Lo be easily and accurately meas-
ured on the scale used. The size of the bag
should be large enough to accommodate the
procedure and Lime required.)

(1) Immediately attach the bag to the inlet
of the NOx analyzer (or external converter if
used). In the case of a dilution-system. intro-
duce the gas at a point upstream of the dilu-
tion assembly. Measure the NOx concentra-
tion for a period of 30 minutes. If the NOx
concentration drops more than 2 percent ab-
solute from the peak value observed, then
the NO; converter has failed to meet the cri-
teria of this test. Take corrective action.
The highest NOx value ohserved is considered
to be NOypex. The final NOy value observed is
considered to be NOyxsna.

(2) [Reserved]

16.3 Manufacturer’'s Stability Tesi. A manu-
facturer’s stability test is required for all
analyzers that routinely measure emissions
below 20 ppmv and is optional but rec-
ommended for other analyzers. This test
evaluates each analyzer model by subjecting
it to the tests listed in Table TE-5 following
procedures similar to those in 40 CFR 53.23
forr thermal stability and insensitivity to
supply voltage variations. If the analyzer
will be used under temperature conditions
that are outside the test conditions in Table
B-4 of Part 53.23. alternative test tempera-
tures that better reflect the analyzer field
environment should he used. Alternative pro-
cedures or documentation that establish the
analyzer’s stability over the appropriate line
voltages and temperatures are acceptable.

17.0 References

1. “ERA Traceability Protocol for Assay
and Certification of Gaseous Calibration
Standards’” September 1997 as amended,
ERA-600/R-97/121.

18.0 Tables, Diagrams, Flowcharts, and
Validation Data
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Figure 7E-1. Measurement System

,g Above Dew Point Zone
r E l a 7 Moisture
Removal
Probe *
Calibration Heated Filter
Gas

Sample Transport Line

m Sample X

O Gag —é%—. Gas

: f Manifold Analyzer
‘ T

)

Pump

< Valves

s ¢

Sample By-Pass
Vent

302



Environmental Protection Agency

Calibration Gas Verification

v

Pre-Test Preparation
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Figure 7E-2. Testing Flow Chart
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Table 7E-1 - Analyzer (or System) Calibration Error Data

Source Identification: Analyzer! or System’ calibration error
data for
Test personnel: sampling
Date: Tans ;
Time: Analyzer Model
No.
Serial
No.
Calibration Span
{CS}:
Manufacturer Analyzer Absolute Calibration
Certified calibrati difference Error
Cylinder on (indicate {percent of
Value response units) calibration
{indicate {indicate span)
units) units)
B A-B A-B x 100
A Cs
Low-level (oxr zero) e DY I, . F
calibration gas
Mid-level calibration | ......... P N
-
High-level calibration | ......... P
GAS c i Ca

Refers to data from the

2

Table 7E-2 - System Bias (or Syst
Data

Source Identification:

am

Run Number:

Test perscanel:

Calibration Span:

Date:

Response Time:

Analyzer Model No.

Serial No.

zalyzer calibration error test of a non~dilution systen.
Refers to data from a 3-point system calibration error test of a dilution system.

Calibration Error) and Drift

Initial values

Final values

Certified System System Bias' System System Bias' Drift
Calibration Calibration Response or Calibration response or Calibration (% of
Gas Level gas value (indicate Error® (% of (indicate Emor? (% of calibration
(indicate units) units) calibration units) calibration span)
span) __span)
Low-level
F£
Upscale
(high- or
mid-) level
BAS e

? Refers to the pre~ and post-run syster

system.

cal
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TABLE 7E-3—EXAMPLE INTERFERENCE CHECK
GAS CONCENTRATIONS

PI. 60, App. A-4, Meth. 8

Analyzer Type;
Model No.:

Serial No:
Calibration Span:

Test gas type

Concentration
(ppm)

Analyzer
response

Potential Concentrations? sample conditioning type
interferent gas! Hot wet Dried

5 and 15% ........... | 5 and 15%
25% %

15 ppnwv ................ | 15 ppmv

15 ppmv 15 ppmv

10 ppmv 10 ppmv

50 ppmv 50 ppmv

10 ppmv 10 ppmv

50 ppmv 50 ppmv

20 ppmv 20 ppmv

50 ppmv 50 ppmv

10 ppmv 10 ppmv

M Any applicable gas may be eliminated or tested at a re-
duced leve! if the manufacturer has provided reliable means
for limiting or scrubbing that gas to a specified level.

) As practicable, gas concentrations should be the highest
expected at test sites.

TABLE TE-4--INTERFERENCE RESPONSE
Date of Test:

Sum of Responses

% of Calibration Span

TABLE 7E-5.—MANUFACTURER STABILITY TEST

Test description

Acceptance criteria
{note 1)

Therma! Stability .............

Fault Conditions ...

operator of the problem.

Insensitivity to Supply
Voltage Variations.

Analyzer Calibration
Error.

Temperature range when drift does not exceed 3.0% of analyzer range over a 12-hour run when
measured with NOx present @ 80% of calibration span.

Identily conditions which, when they occur, result in performance which is not in compliance with the
Manufacturer's Stability Test criteria. These are to be indicated visually or electrically to alert the

3 10.0% (or manufacturers alternative) variation from nominal voltage must produce a drift of & 2.0%
of calibration span for either zero or concentration > 80% NOx present.

For a low-, medium-, and high-calibration gas, the difference between the manufacturer cenified
value and the analyzer response in direct calibration mode, no more than 2.0% of calibration span.

Note 1: Il the instrument is to be used as a Low Range analyzer, all tests must be performed at a calibration span of 20 ppm

or less.

METHOD 8-—DETERMINATION OF SULFURIC ACID
AND SULFUR DIOXIDE EMISSIONS FROM STa-
TIONARY SOURCES

NoTe: This method does not include all of
the specilications t(e.g., equipment and sup-
plies) and procedures (e.g.. sampling and ana-
lytical) essential to its performance. Some
material is incorporated by reference [rom

other methods in this part. Therefore, to ob-
tain reliable results. persons using this
method should have a thorough knowledge of
at least the [ollowing additional test meth-
ods: Method 1, Method 2. Method 3, Method 5.
and Method 6.

1.0 Scope and Application
1.1 Analytes.

Analyte CAS No.

Sensitivity

Sulfuric acid, including: Sul-
furic acid {H>SOy) mist,
Sullur trioxide (SOx).

Sulfur dioxide (SO3) ...........

7664-93-9, 7449-11-9 ...

7449-09-5 ..o

0.05 mg/m= (0.03 x 107 |b/ft2).

1.2 mg/md (3 x 10~ Ib/it2),

1.2 Applicability. This method is applica-
ble for the determination of H,S0, (including
H,S80s mist and 80s5) and gaseous SO, emis-
sions [rom stationary sources,

NoTE: Filterable particulate matter may
be determined along withh H,30; and SO

{subject to the approval of the Adminis-
trator; by inserting a heated glass fiher filter
between the probe and isopropanol impinger
(see Section 6.1.1 of Method 6). If this option
is chosen. particulate analysis is gravimetric
oufy; sulfuric acid is not determined sepa-
rately.
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formed. If no hubbles are observed, the
source is presumed to have no detectable
emissions or leaks as applicable. If any bub-
hles are ohserved, the instrument technigues

Pt. 60, App. A~7, Meth. 22

of Section 8.3.1 or 8.3.2 shall be used to deter-
mine if a leak exists, or if the source has de-
tectable emissions. as applicable.

9.0 Quality Control

Section Quality controt measure

Effect

Instrument calibration.

Instrurnent calibration precision check ...

Ensure precision and accuracy, respectively, of instru-
ment respense to standard.

10.0 Calibration and Standardization

10.1 Calibrate the VOC monitoring instru-
ment as follows. After the appropriate
warmup period and zero internal calibration
procedure. introduce the calibration gas into
the instrument sample probe. Adjust the in-
strument meter readout to correspond to the
calibration gas value.

NoTe: If the meter readout cannot be ad-
justed to the proper value, a malfunction of
the analyzer is indicated and corrective ac-
tions are necessary before use.

11.0  Analytical Procedures [Reserved]

12.0 DPata Analyses and Calculations
[Reserved]

13.0 Method Performance [Reserved]

14.0  Pollution Prevention [Reserved}

15.0 Waste Management [Reserved)

16.0 References

1. Dubose, D.A., and G.E. Harris. Response
Factors of VOC Analyzers at a Meter Read-
ing of 10,000 ppmv for Selected Organic Com-
pounds. U.S. Environmental Protection
Agency, Research Triangle Park. NC. Publi-
cation No. EPA 600/2-81051. September 1981.

2. Brown., G.E.. el al. Response Factors of
VOC Analyzers Calibrated with Methane for
Selected Organic Compounds. U.S. Environ-
mental Protection Agency, Research Tri-
angle Park, NC. Publication No. EPA 600/2--
81-022. May 1981.

3. DuBose, D.A. et «l. Response of Portable
VOC Analyzers to Chemical Mixtures. U.S.
Euvironmental Protection Agency, Research
Triangle Park, NC. Publication No. EPA 800/
2-81-110. September 1981.

4. Handbook of Hazardous Materials: Fire.
Safety. Health. Alliance of American Insur-
ers. Schaumberg. IL. 1983.

17.0  Tables. Diagrams. Flowcharts, and
Validation Date [Reserved]

METHOD 22--VISUAL DETERMINATION OF FUGI-
TIVE EMISSIONS FROM MATERIAL SOURCES
AND SMOKE EMISSIONS FrROM FLARES

NOTE: This method is not inclusive with re-
spect Lo observer certification. Some mate-

rial is incorporated by reference from Meth-
od 9.

1.0 Scope and Application

This method is applicable for the deter-
mination of the frequency of fugitive emis-
sions from stationary sources, only as speci-
fied in an applicable subpart of the regula-
tions. This method also is applicable for the
determination of the frequency of visible
smoke emissions from f{lares.

2.0

2.1 Fugitive emissions produced during
material processing., handling, and transfer
operations or smoke emissions from flares
are visually determined by an observer with-
out the aid of instruments.

2.2 This method is used also to determine
visible smoke emissions from flares used for
combustion of waste process materials.

2.3 This method determines the amount of
time that visible emissions occur during the
observation period (i.e., the accumulated
emission time). This method does not require
that the opacity of emissions be determined.
Since this procedure reguires only the deter-
mination of whether visible emissions occur
and does not require the determination of
opacity levels, observer certification accord-
ing to the procedures of Method 9 is not re-
quired. However, it is necessary that the ob-
server is knowledgeable with respect to the
general procedures for determining the pres-
ence of visible emissions. At a minimum, the
observer must be trained and knowledgeable
regarding the effects of background contrast.
ambient lighting. observer position relative
to  lighting. wind. and the presence of
uncombined water (condensing water vapor)
on the visibility of emissions. This training
is to be obtained from written materials
found in References 1 and 2 or from the lec-
ture portion of the Method 9 certification
course.

Summary of Method

3.0 Definitions

3.1 Emission frequency means the percent-
age of time that emissions are visible during
the ohservation period.

3.2 Emission time means the accumulated
amount of time that emissions are visible
during the observation period.
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3.3 Fugitive emissions means emissions
generated by an affected facility which is not
collected by a capture system and is released
to the atmosphere. This includes emissions
that (1) escape capture by process equipment
exhaust hoods; (2) are emitted during mate-
rial transfer; (3) are emitted from buildings
housing material processing or handling
equipment; or (4) are emitted directly from
process equipment.

3.4 Observation period means the accumu-
lated time period during which observations
are conducted. not to be less than the period
specified in the applicable regulation.

3.5 Smoke emissions means a pollutant gen-
erated by combustion in a flare and occur-
ring immediately downstream of the flame.
Smoke occurring within the flame. but not
downstream of the flame. is not considered a
smoke emission.

4.0 Interferences

4.1 OQOccasionally. fugitive emissions from
sources other than the affected facility (e.g.,
road dust) may prevent a clear view of the
affected facility. This may particularly be a
problem during periods of high wind. If the
view of the potential emission points is ob-
scured to such a degree that the observer
questions the validity of continuing ohserva-
tions, then the observations shall be termi-
nated, and the observer shall clearly note
this fact on the data form.

5.0 Safely

5.1 Disclaimer. This method may involve
hazardous materials, operations, and equip-
ment. This test method may not address all
of the safety problems associated with its
use. It is the responsibility of the user of this
test method to establish appropriate safety
and health practices and determine the ap-
plicability of regulatory limitations prior to
performing this test method.

6.0 Equipment

6.1 Stopwatches (two). Accumulative type
with unit divisions of at least 0.5 seconds.

6.2 Light Meter. Light meter capable of
measuring illuminance in the 50 to 200 lox
range, required for indoor observations only.

7.0 Reagents and Supplies [Reserved]

3.0 Sample Collection, Presevvation, Storage.
and Transfer [Reserved]

9.0 Quality Control {Reserved]

10.0 Calibration and Standardization
[Reserved]

1.0

11.1 Selection of Observation Location.
Survey the affected facility, or the building
or structure housing the process to be ob-
served, and determine the locations of poten-
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tial emissions. If the affected facility is lo-
cated inside a building. determine an obser-
vation location that is comsistent with the
requirements of the applicable regulation
(i.e., outside observation of emissions escap-
ing the building’/structure or inside observa-
tion of emissions directly emitted from the
affected facility process unit). Then select a
position that enables a clear view of the po-
tential emission point(s; of the affected fa-
cility or of the huilding or structure housing
the affected facility, as appropriate for the
applicable subpart. A position at least 4.6 m
(15 feet), but not more than 400 m (0.25
miles), from the emission source is rec-
ommended. For outdoor locations, select a
position where the sunlight is not shining di-
rectly in the observer's eyes.

11.2 Field Records.

11.2.1 Outdoor Location. Record the fol-
lowing information on the field data sheet
(Figure 22-1): Company name, industry, proc-
ess unit, observer’s name, observer's affili-
ation, and date. Record also the estimated
wind speed, wind direction, and sky condi-
tion. Sketch the process unit being observed,
and note the observer location relative to
the source and the sun. Indicate the poten-
tial and actual emission points on the
sketch.

11.2.2 Indoor Location. Record the fol-
lowing information on the field data sheet
(Figure 22-2): Company name, industry, proc-
ess unit, observer’s name, observer’s affili-
ation, and date. Record as appropriate the
type, location, and intensity of lighting on
the data sheet. Sketch the process unit being
observed, and note the observer location rel-
ative to the source. Indicate the potential
and actual fugitive emission points on the
sketch.

11.3 Indoor Lighting Requirements. For
indoor locations. use a light meter to meas-
ure the level of illumination at a location as
close to the emission source(s) as is feasible.
An iHumination of greater than 100 lux (10
foot candles) is considered necessary for
proper application of this method.

11.4 Obhservations.

11.4.1 Procedure. Record the clock time
when observations begin. Use one stopwatch
to monitor the duration of the observation
period. Start this stopwatch when the obser-
vation period begins. If the observation pe-
riod is divided into two or more segments by
process shutdowns or observer rest breaks
(see Section 11.4.3), stop the stopwatch when
a break begins and restart the stopwatch
without resetting it when the break ends.
Stop the stopwatch at the end of the obser-
vation period. The accumnulated tine indi-
cated by this stopwatch is the duration of
observation period. When the observation pe-
riod is completed, record the clock time.
During the observation period. continuously
watch the emission source. Upon observing
an emission (condensed water vapor is not
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considered an emission), start the second ac-
cumulative stopwatch; stop the watch when
the emission stops. Continue this procedure
for the entire observation period. The accu-
mulated elapsed time on this stopwatch is
the total time emissions were visible during
the observation period (i.e., the emission
time.)

11.4.2 Observation Period. Choose an ob-
servation period of sufficient length to meet
the requirements for determining compli-
ance with the emission standard in the appli-
cable subpart of the regulations. When the
length of the observation period is specifi-
cally stated in the applicable subpart. it may
not be necessary to observe the source for
this entire period if the emission time re-
quired to indicate noncompliance (based on
the specified ohservation period) is observed
in a shorter time period. In other words, if
the regulation prohibits emissions for more
than 6 minutes in any hour, then ohserva-
tions may (optional) be stopped after an
emission time of 6 minutes is exceeded.
Similarly, when the regulation is expressed
as an emission frequency and the regulation
prohibits emissions for greater than 10 per-
cent of the time in any hour, then observa-
tions may (opbtional) be terminated after 6
minutes of emission are observed since 6
minutes is 10 percent of an hour. In any case.
the observation period shall not be less than
6 minutes in duration. In some cases. the
process operation may be intermittent or cy-
clic. In such cases, it may be convenient for
the observation period to coincide with the
length of the process cycle.

11.4.3 Observer Rest Breaks. Do not ob-
serve emissions continuously for a period of
more than 15 to 20 minutes without taking a
rest break. For sources requiring observation
periods of greater than 20 minutes. the ob-
server shall take a break of not less than 5
minutes and not more than 10 minutes after
every 15 to 20 minutes of observation. If con-
tinuous observations are desired for extended
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time periods. two observers can alternate be-
tween making observations and taking
brealks.

11.5 Recording Observations. Record the
accumulated time of the observation period
on the data sheet as the observation period
duration. Record the accumulated time
emissions were ohserved on the data sheet as
the emission time. Record the clock time the
observation period began and ended, as well
as the clock time any observer breaks began
and ended.

12.0  Data Analysis and Calculations

If the applicable subpart requires that the
emission rate be expressed as an emission
frequency (in percent), determine this value
as follows: Divide the accumulated emission
time (in seconds) by the duration of the ob-
servation period (in seconds) or by any min-
imum observation period required in the ap-
plicable subpart. if the actual observation
period is less than the required period, and
multiply this quotient by 100.

13.0 Method Performance [Reserved]
14.0  Polluiion Prevention [Reserved]

15.0 Waste Management [Reserved]

16.0  References
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17.6  Tables, Diagrams, Flowcharts, and
Validation Data
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FUGITIVE OR SMOKE EMISSION INSPECTICON
QUTDOOR LOCATION

Compan Obsgerver
Location Affiliation
Company Rep. Date

Sky Conditions Wind Direction
Precipitation Wind Speed
Industry Process Unit

Sketch process unit: indicate observer position relative
to source; indicate potential emission points and/or
actual emission points.

OBSERVATIONS Observation Accumulated
Clock pericd emission
. Time duration, time,
min:sec min:sec
Begi.
Observation
BEnd
Observation

Figure 22-1
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FUGITIVE OR SMOKE EMISSION INSPECTION
- INDOOR LOCATION

Company
Location
Company Rep.

Obsexrver
Affiliation
Date

Industry

Process Unit

Light type (fluorescent,

Illuminance
Sketch process unit:

emission points.

incandescent,
Light location (overhead, behind observer, etc.)

{lux or footcandles)

indicate cbserver position relative tc
source; indicate potential emission points and/or actual

natural)

OBSERVATIONS
Clock
Time

Begin

End Observation

Figure 22-2

Observation Accumulated
period emission

duration, time,
min:sec min:sec

METHOD  23—DETERMINATION OF  PoLy-
CHLORINATED DIBENZO-P-DIOXINS AND POLY-
CHLORINATED DIBENZOFURANS FROM STA-
TIONARY SOURCES

1. Applicability and Principle

1.1 Applicability. This method is applica-
ble to the determination of peolychlorinated
dihenzo-p-dioxins (PCDD’'s) and poly-

chlorinated dibenzofurans (PCDF's) from sta-
tionary sources.

1.2 Principle. A sample is withdrawn {rom
the gas stream isokinetically and collected
in the sample probe, on a glass fiber filter,
and on a packed column of adsorbent mate-
rial. The sample cannot be separated inte s
particle vapor fraction. The PCDD's and
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