
United States
Environmental Protection
Agency

Air

Office Of Air Quality EPA-454/R-98-015
Planning And Standards September 1997

Research Triangle Park, NC 27711

%3EPA OFFICE OF AIR QUALITY
PLANNING AND STANDARDS

(OAQPS)

FABRIC FILTER

BAG LEAK DETECTION GUIDANCE

CLERK’S OFFICE

2011
STATE OF ILLINOIS

POIIt Control 8oard



FABRIC FILTER BAG LEAK DETECTION GUIDANCE



Prepared for
U. S. Environmental Protection Agency

Office of Air Quality Planning and Standards
Emissions, Monitoring and Analysis Division

Emission Measurement Center (MD-19)
Research Triangle Park, NC 27711

September 1997



FABRIC FILTER BAG LEAK DETECTION GUIDANCE

Prepared for:

U. S. Environmental Protection Agency
Office of Air Quality Planning and Standards
Emissions, Monitoring and Analysis Division

Emission Measurement Center (MD-i 9)
Research Triangle Park, NC 27711

Attn. Mr. Daniel Bivins

Prepared by:

Midwest Research Institute
Suite 100

5520 Dillard Road
Cary,NC 27511

September 1997



1.0 APPLICABILITY.

2.0 EMISSION SOURCE AND CONTROL DEVICE DESCRIPTIONS
2.1 FABRIC FILTERS
2.2 EMISSION SOURCES

3.0 MONITORiNG SYSTEM
3.1 PRINCIPLE OF OPERATION
3.2 FACTORS THAT AFFECT TRIBOELECTRIC MONITOR

PERFORMANCE
3.2.1 Composition of PM and Probe
3.2.2 Velocity
3.2.3 Particle Size
3.2.4 Charge
3.2.5 Accumulation of PM on the Probe
3.2.6 Particle Shape
3.2.7 Temperature
3.2.8 Relative Humidity
3.3 SIGNAL MONITORING AND ALARMS

4.0 SYSTEM MATERIAL SELECTION AND PROBE LOCATION
4.1 SENSOR ASSEMBLY MATERIAL SELECTION
4.2 SENSOR LOCATION
4.3 SIGNAL PROCESSING ELECTRONICS

5.0 MONITORING SYSTEM OPERATION
5.1 APPROACH TO MONITOR SET UP
5.2 MONITOR SET UP PROCEDURES
5.3 MONITORING SYSTEM ADJUSTMENTS
5.4 RESPONSE TEST
5.5 ELECTRONICS DRIFT CHECKS

6.0 QUALITY ASSURANCE PROCEDURES 18
6.1 SENSOR INSPECTION AND CLEANING 18
6.2 MONTHLY CHECKS 19

6.2.1 Response Test 19
6.2.2 Electronics Drift Check 19

6.3 ANNUAL INSTRUMENT SET UP 19
6.4 RECORDKEEPfNG 19

7.0 REFERENCES 20

TABLE OF CONTENTS

2
2
4

5
6

7
7
7
7
7
8
8
8
8
9

9
9

10
10

10
11
15
17
17
18

v



LIST OF FIGURES

Figure 1. Reverse-air cleaning method 3
Figure 2. Shaker-type cleaning method 3
Figure 3. Pulse-jet cleaning method 4
Figure 4. Monitoring system schematic 6
Figure 5. Installation location for a negative-pressure fabric filter application 11
Figure 6. Effects of sensitivity adjustment 11
Figure 7. Effect of response time on a typical baghouse cleaning peak 13

LIST OF TABLE

No.

TABLE 1. COMMON INDUSTRIAL APPLICATIONS FOR FABRIC FILTERS ... 5

vi



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.1 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.3’3

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
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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.4

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 prefened for use on highly conosive 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

BLAST
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TABLE 1. COMMON INDUSTRIAL APPLICATIONS FOR FABRIC FILTERS
Industry Sources

Steel Electric arc fumacesa
Sintering plantsa
Boilersa

Foundries Cupo1as’

Nonferrous metals Lead furnaces’
Copper smelting ftimaces’
Zinc furnaces’

Grain handling Cleaning operations
Grinding mills
Mixers and blenders
Material transfer

Mineral processing Crushers
Grinding mills
Screening operations
Air classifiers
Dryers
Kilns’
Calcinersa

Cement Raw mills
Ki1ns’
Finish mills

Asphaft concrete Drum mixers

Glass Melting furnacesa

Chemical Dryers
Grinding mills

Power plants Coal-fired boilers’

Waste disposal Incineratorsa

acooling 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 housed 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 is 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 1 013 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) andlor 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).

PROCESSING —

ELECTRONICS

SENSOR

CURRENT
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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

a power 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.
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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 on/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

8



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, nonconosive 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 limited (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.
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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.

PC SOFTWARE
& REMOTE

RECORDING

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.

EARLY
WARNING

ALARM
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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

11
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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. At a 1 second

response time, the signal is very jagged. At 5 seconds, it is smoothed out well, without overly dampening the cleaning

13
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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 occuning 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 is 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.

53 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. Manufacture?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

conected.

6.2.1 Rpnsjst

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, conective 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, conective 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.



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.
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§60.33c(aX3) 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]

Subpart 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
kilogram (0.5 pounds per ton) of sul
furic acid produced, tile 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 48179. 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

the Clean Air Act and subpart B of this
part. The provisions in these emission
guidelines supersede tile 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
ill 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
0MB 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 (Ii) of this section. the des
ignated facility to which the guidelines
apply is each individual HMIWI:

(1) For which construction was corn
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.

(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 i’el
ative weight of hospital waste, medical!
infectious waste, and other fuels and/or
wastes to he combusted; and

(3) Keeps records on a calendai’ quar
tel’ basis of tile weight of hospital
waste and medicaiiinfectious waste
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combusted, anti the weight of all other
fuels and wastes combusted at the co
fired combustor.

Cd) 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 Cb. Ea. or Eb of this part (stand
ards or guidelines for certain munic
ipal waste combustors) is not subject
to this subpart.

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

(g) Cement kilns firing hospital
waste andior 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
emission 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 EPA-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 section 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 6, 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

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

(1) For a designated facility as de
fined in §60.32e(a)C1) 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 §60.32eCa)(1) subject to the
emissions guidelines as amended on Oc
tober 6, 2009, the requirements listed in
Table lB 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 lB of this subpart and Table 1A
of subpart Ec of this part.

(b) For approval, a State plan shall
include the requirements for emissions
limits for any small HMIWI con
structecl on or before June 20, 1996,
which is located more than 50 miles
from the boundary of the nearest
Standard Metropolitan Statistical
Area (defined in §60.31e) 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
(b)(1) and (b)(2) of this section. as appli
cable. The 2,000 lb/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.

Cc) 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 §60.32ea)(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 §60.32ea)(1) subject, to the
emissions guidelines as amended on Oc
tober 6. 2009 and a designated facility
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as defined in §60.32e(a)(2). the require
ments in § 60,52c(h)(2) of subpart Er of
this part.

[74 FR 91403, Oct. 6, 2009]

§ 6034e Operator training and quali
fication guidelines.

For approval, a State plan shall in
clude the requirements for operator
training and qualification at least as
protective as those requirements 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
§ 60.39e(e).

§ 60.35e 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 § 60.55c
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
(a)(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;

(I,) At a minimum, 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. 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 opei’
ation;

(vii) Inspect primary chamber refrac
tory lining: clean and repair/replace
lining as necessary:

(viii) Inspect incinerator shell for
corrosion antE or hot spots;

(ix) Inspect secondary;tertiary chanl
ber and stack, clean as necessary;

§60.36e

x) Inspect mechanical loader, includ
ing limit switches, for proper oper
atiun, if applicable;

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

(xii) For the burn cycle that follows
the inspection, document that the in
cinerator is operating properly and
make any necessary adjustments;

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

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

(xv) Inspect bypass stack compu
nents;

(xvi) Ensure proper calibration uf
thermocouples. sorbent feed systems
antI 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 be completed unless the
owner or operator obtains written ap
proval l’rom the State agency estab
lishing a date whereby all necessai’y re
pairs of the designated facility shall be
completed.

(b) For approval, a State plan shall
require each small HMIW’I suhject to
the emissions limits under §60.33e(h)
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 equip
ment inspection), as outlined in para
graph (a) of this section.

(c) Fur approval, a State plan shall
require each small HMIWI subject to
the emissions limits under §60.33e(b)(2)
and each EMIWI subject to the emis
sions 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;

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

(i) Inspect air pollution control de
vice(s) for propel’ operation, if applica
ble;
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(ii) Ensure proper calibration of
tlermocouples. 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 clays 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, OcS. 6. 2009]

* 60.37e Compliance, performance test
ing, and monitoring guidelines.

(a) Except 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 §60.56c(b)(7) and
(8), the fugitive emissions testing re
quirements under § 60.56c(b)(14) and
(c)(3), the CO CEMS requirements
under §60.56c(c) ). and the compliance
requirements for monitoring listed in
§60.56c(c)(5)(ii) through (v), lc)(6). (c)(7),
(e)(6) through (10). (f)(7) through (10),
(g)(6) through (10), and lh).

(2) For a designated facility as de
fined in §60.32e(akl) 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(cp4). and the com
pliance requirements for monitoring
listed in §60.56c(cb5)lii) through (v),
(c)(6). (c)(7l. (e)16) through (10). (f)(7)

through (10). and (gl(6) through 110).
Sources subject to the emissions limits
under §60.33e(a)(2) and (apI) 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).

(13) Except as provided in paragraphs
(b)(l) and (hk2) 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 limitation under
§60.33e(b) does not apply during per
formance tests.

(1) For a designated facility as de
fined in §60.32e(a)(l) subject to the
emissions lin3its 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 HC1 emissions test
ing requirements under §60.56c(c)(2).
the annual fugitive en3issions testing
requirements under § 60.56c(c)(3). the
CO CEMS requirements under
§60.560(c)(4), and the compliance re
quirements for monitoring listed in
§60.56c(c)(5) through (7), and (d)
through (k) do not apply.

(2) For a designated] facility as de
fined in §60.32e(ak2) 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 requirements for
monitoring listed in § 60.56c(c)(5)(ii)
through (v), (c)(6). (cX7). (e)(6) through
(10). (f)(7) through (10), and lg)(6)
through (10) do not apply. Sources sub
ject to the emissions limits under
§60.33e(h)(2) may. however, elect to use
CO CEMS as specified under
§60.56c(c)(4) or bag lealc detection sys
tems as specified under §60.57c(h).

(c) For approval, a State plan shall
require each sn3all 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’ requirements:
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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
ber 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 dioxinifuran
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 pm-
suant to this paragraph must be con
ducted under process and control de
vice operating conditions duplicating
as nearly 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 RMIWI subject to the
emissions limits under §60.33e(a) and
(b), except as provided for under para
graph Ic) 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

control device to meet the following
monitoring requirements:

Il) Install, calibrate (to manufactur
ers’ specifications). maintain, and op
erate a device for measuring and Xe-
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 RMIWI
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 and/or medical/infectious
waste.

(f) 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
(f)(1) through (f)(3) of this section are
met:

(1) The designated facility’s previous
emissions tests must have been con
ducted using the applicable procedures
and test methods listed in §60.56c(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 HMIWI at the designated fa
cility shall currently be operated in a
manner (e.g.. with charge rate. sec
ondary chamber temperature, etc.) that
would be 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 normal
test-to-test. variability) the results
from pi’evi our emissions test(s).
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13) The previous emissions tesus)
must have been conducted in 1996 or
later.

[60 FR 65414. Dec. 19, 1995. as amended at 71
FR 51403. Oct. 6, 2009]

§ fiO.38e 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(b) through tg of
Subpart Ec of this part.

(1) For a designated facility as de
fined in §60.32e(a)(1) subject to emis
sions limits under §60.33ea)(l) or h)11).
excluding § 60.58c(h)(2)(ii) (fugitive
emissions), (h)(2)(viii) (N0 reagent).
(bh2)(xvii) (air pollution control device
inspections). (b)(2)(xviii) (bag leak de
tection system alarms). (b)t2)(xix) (CO
CEMS data), and (b)(7) (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(a)( 2).
(a)(3), or (b)(2). excluding
§60.58ctb)(2)(xviii) (bag leak detection
system alarms). (b)(2)(xix) (CO CEMS
data), and (h)(7) (siting documenta
tion).

1(j) For approval, a State plan shall
require the owner or operator of each
HMIWI subject to the emissions limits
under §60.33e to;

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

(2) Submit an annual report con
taining information recorded under
paragraph (bt.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
i’eport (once the unit is subject to per
mitting requirements under Title V of

the Act, the owner or operator must
submit these reports semiannually).
The report shall be signed by the facili
ties manager.

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

§ 60.39e Compliance times.

(a) Each 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)(1) and (a)(2)
of this section;

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

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

(b) 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 tile Sta.te 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
ignatecl 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 (hut 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;

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

2) 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 tie—
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 dontrol device(s); and

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

(dl State plans that include provi
sions allowing designated facilities to
petition the State for extensions be
yond 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
year after EPA 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

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

Pt. 60, Subpt. Ce, Table IA

(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 before the (late 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 October 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 RMIWI 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 foi’ 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. 20091

TABLE 1A TO SUBPART Ce 01’ Pxici’ so—-EMIssIoNs LIMITS Fold SMALL. MEDIIM. AND

LARGE HMIWI AT DESIGNATED FACILITIES AS DEFINED IN §so.32e(a)(l)

Parbcuivte
matter

Emissions limits
Units Aver- Method (or dern

PoHulant (7 percent oxygen, HMIWI size aging onsireting compli
dry basis) lime’ ancen

Smell Medium Large

Milflgmams per dry
standard cubic
meter (mgi
dscm) (orains
per dry stenderd
cubic lOOt (gmi
dscf)l.

115 (0.05) .........., 69(0.03) 34(0.015) 3-run ev
erage
(I-hoar
mm-
morn
sample
rime

run)

EPA Reference
Method 5 01 ap
pondie A—3 of
Par! 60. or EPA
Reference MetS

on 25A or 29 Of
apper!drs A—8 of
par: go
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Emissions limits
Units Aver- Melhod for dam-

Pollutant (7 percent oxygen, HMIWI size agbrg onslraling compli
dry basis) Orner anne0

Small Medium Large

Carbon Paris per million 40 40 ...........,.......... 40
moo- by volume
oxide. (ppmv(.

Dioxins! Nxnograms per 125 (55) or 2.3 125 (55) or 2.3 125 (55) or 2.3 (1.0)
furans. dry standard (1.0). (1.0).

cubic meter total
dioxiss/toruna
(ngldscm)
(grains per bil
lion dry standard
cubic text (grl
10° duct)) or ng!
dscm TEO (gil
109 dscf(.

Hydrogen ppmn 100 or 93% 100 or 93% 100 or 93%
chloride.

Soltur di- ppmv 55 55 55
oxide.

Nitrogen ppmv 250 250 250
oxides.

Lead mgldscm (gruins 1.2 (0.52) or 70% 1.2 (0.52) or 70% 1.2 (0.52) or 70%
per thousand
dry standard
cubic feet (grl
tO° duct)).

Cadmium mglducm (gr/t 0° 0.19(0.07) or 0.16 (0.07) Or 0.16 (0.07) or 65%
dscf). 65%. 65%.

EPA Reference
tutethod 10 or
10501 xppendin
A—4 of part 60.

EPA Reference
Method 23 01
appendix A—7 01
part 60.

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

EPA Reference
Method 29 of
appendix A—8 of
part 60

EPA Reference
Method 29 of
appendix A—8 ot
part 60.

3-run av
erage
(t-hoor
min
imum
sample
time
per
run).

3-rux xv
erage
(4-hoar
min
imum
sample
time

run).

3-ron av
erage
(1-hour
min
imum
sample
time
per
run).

3-run xv
eruge
(f-hour
min
imum
sample
time
per
run).

3-run av
erage
(1-hour
min
imum
sample
time
per
run).

3-run xv
erage
(1-hour
min
imum
sample
time
per
run).

3-run xv
erxge
(1-hour
mm
imurn
sample
time
per
run).
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Emissions limits
Units Aver- Method or dam-

Pollutant (7 percent oxygen, l-IMIWI size aging onstrafing compli
dry basis) lime ancs°

Smalt Medium Large

Mercury .. mg!dscm )gr/f O 0.55 (0.24) or 0.55 (0.24) or 0.55 (0.24) or 85% 3-run av- EPA Reference
dscf). 85%, 85%. crags Method 29 of

(1-hour appendis A—8 of
mis- part 90.
imum
sample
rime
per
run).

Eocept as allowed under §60.58c(c( for HMIWI equipped with CEMS.
a Does not include CEMS and approved alternative non-EPA test methods allowed under §60.56c(b).

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

TABLE lB TO SUBPART Ce OF PAWr 60—EMIsSI0N5 LIM:LTs POE SIvIALL. MEDIUM. ANI)
LARGE HMIWI AT DESIGNATED FACILITIES AS DEFINED IN §60.32e(a)(l) AND (a)(2)

Emissions limits
Units Mel hod for dam-

Pollutant (7 percent osygen, HMtWI oize Averaging
onstrafing cemplitinre’dry basis) ance°

Small Medium Large

Particu- Milligrams per dry
late standard cubic
matter. meter )mg/

dscm( (grains
per dry standard
cubic foot )gr/
duct)).

Carbon Parts per million
mon- by volume
oxide. (ppmv(.

Diosino,’ Nanograms par
furans. dry utandaro

Cubic meter
total dioainu/
lurans )ng/
clscm( (grains
per billion dry
standard cubic
feet (gr/t 0
duct)) or ng/
dscm TEQ )gr/
109 dsct).

Hydrogen ppmv
chloride.

Sulfur di- ppmv
ouide.

66 (0.029) 46 (0.020) 25 (0.011)

20 5.5 11

16(7.0) or 0.013 0.85 (0.37) or 9.3 (4.1) or 0.054
(0.0057). 0.020 (0.0087). (0.024).

44 7.7 6.6

4.2 4.2 9.0

3-run aver
age (1-
hour min
imum
sample
lime per
run).

3-run aver
age (1-
hour min
imum
nample
time per
run).

3-run aver
age (4-
hour min
imum
sample
time per
run).

3-mn aver
age )t
hour min
imum
sample
time per
run).

3-run aver
age (1-
hour min
imum
,sampf a
time par
run).

EPA Reference
Method 5 of ap
pendix A—3 of
part 60, or EPA
Reference
Method 26A or
29 of appendix
A—8 of part 60.

EPA Reference
Method 10 or
108 of appendix
A—4 of part 60.

EPA Reference
Method 23 of
appendia A—7 of
part 60.

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

EPA Reference
Method 6 or 6C
01 appendio A-4
of part 60.
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Emissions limits
Units Method for dem

Pollutant (7 percent oxygen, HMIWI size veragmg enstrating compli
dry basis) I me ance2

Smell Medium Large

Nitrogen ppmv 190 190 140 3-mn aver- EPA Reference
oxides, age (t- Method 7 or 7E

heut mis- of appendix A—4
imum of part 60.
sample
time per
run).

Lead mglducm (grainu 0.31 (0.t4) 0.018 (0.0079) .... 0.036 (0.016) 3-ran aver- EPA Reference
per thousand age (1- Method 29 of
dry standard hour mm- appendix A—8 of
cubic feet (gr/ imum part 60.
10° duct)), sample

time per
run).

Cadmium mg/ducnr )gr/lOs 0.017 (0.0074) .... 0.013 (0.0057) .... 0.0092 (0.0040) .. 3-run aver- EPA Reference
duct), age (1- Method 29sf

hour mm- appendis A—8 of
mum part 60.
uumple
time per
run).

Mercury .. mg/ducm (gr/lOs 0.014 (0.0061) 0.025 (0.011) 0.018 (0.0079) .... 3-run aver- EPA Reference
dscf). age (1- Methud 29 of

hoer cnn- appendie A—8 of
imum part 60.
sample
time per
run).

Except as allowed under §60.56c(c) for HMIWI equipped with CEMS.
°Does nsf include CEMS and approved alternative non-EPA test methods allowed under §60.56c(b).

[74 FR 51406. Oct. 6. 2009]

TABLE 2A TO SUBPART Ce OF PART 60—EMISsIONS LIMITS FOR SMAI.L HMIWI WHICH
MEErmE CIOITEINA UNDER §60.33e(b)(1)

Units
Pollutant (7 percent sey- HMIWI emissions limits Averaging timer Method for demonstrating com

gun, dry basis)
plianceo

Particulate mat
ter.

Carbon mon
oeide.

Diosins/fumns

Hydrogen chlo
ride.

Sulfur dionide

mg/dscm (gr/ 197 (0.086)
dud).

ppmv 40

ngfdscm total 800 (350) or 15 (6.6)
dioxins/luranu
(grJlO5 dscf)
or ngldscm
TEQ (gr/10°
ducf(.

ppmv 3.tOQ

ppmv 55

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

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

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

3-me 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 me).

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

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

Nitrogen onides ppmv 250

EPA Reference Method 5 of
appendiu A—3 of part 60, or
EPA Reference Method 26A
or 29 of uppeediu A—8 of pert
60.

EPA Reference Method 10 or
108 of appendiu A—4 of part
60.

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

EPA Reference Method 26 or
26A of uppendin A—S of pert
60.

EPA Reference Method 6 or
6C of appendio A—4 of part
60.

EPA Reference Method 7 or
78 of uppendio A—4 of pad
60.

EPA Reference Method 29 of
appendie A—8 of pert 60.

EPA Reference Method 29 of
uppendiu A—S of part 60.

Leed

Cadmium

mg/dscm )gr/
10° dud).

mg/ducm )gr/
10° dud).

10 (4.4)

4)1.7)
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Units
Pollutant (7 percent oxy- HMiWI emssions limits Averaging time Method for dernonurating corn

gvn, dry basis) pliance

Mercury mgidscm (gr/ 7.5 (3.3) 3-run average (t-hour minimam EPA Reference Method 29 of
10° dsct). sample time per run). appendix A—S of part 60.

1 Except as allowed under §60.56c)c) for HMIWI equipped wilh CEMS.
°Doen not include CEMS and approved alternative non-EPA lest methods allowed under § 60.58c)b).

[71 FR 51107. Oct. 6, 2009]

TniE 2B r SULIPART Ce OF PART 60—EsussloNs LIrenTS FOR SMALL HMIWI WHICH
MEET THE CFUTEmA UNDER §6033e(b)(2)

Pollutant (7 percent oxy- HMIWI Emissions limits Averaging time1 Method for drnonrating com

gen, dry basis) P

Particulate mat- mg/dscm )gri 87 (0.038) 3-run average (1-hour minimum EPA Reference Metlrad 5 of
Icr dscf) sample here per run). appendix A—3 of part 60, or

EPA Reference Method 26A
or 29 of appendix A—S of part
60.

Carbon won- ppma 20 3-run average (1-hour minimum EPA Retereece Method 10 or
oeide sample time per run). 106 of appendix A—4 of pan

60.
Oioxinnifurans ngidscm total 240 (100) or 5.1 (2.2) 3-run average (4-hour minimum EPA Reference Method 23 of

dioxinaffuraes sample time per run). appendix A-7 of part 60.
(gril0° dscf)
or ng/dscm
TEQ (gr/t 00
dscf(.

Hydrogen chIc- ppms 810 3-mn average (1-hour minimum EPA Reference Method 26 or
ride, sample time per run). 26A of appendia A—S of part

60.
Sulfur dioxide ppmv 55 3-run average (1-hour minimum EPA Reference Method 601

sample time per run). 6C of appendix A- of part
60.

Nitrogen oxides ppmv 130 3-run average (f-hour minimum EPA Reference Method 7 or
sample time per run). 7E of appendia A—4 of part

60.
Lead mg/dscm )gri 0.50 (0.22) 3-roe average (1-hour minimum EPA Reference Method 29 of

lrJ0 dsct) uample time per run). appendia A—S of part 60.
Cadmium mg/dscm (gri 0.11 (0.048) 3-run average (1-hour minimum EPA Reference Method 29 of

100 duct) sample time per run). appendix A—S of part 60.
Mercury mg/dncm )gr/ 0.0051 (0.0022) 3-run average (1-hour minimunr EPA Reference Method 29 of

l0 dsct) sample time per run). appendix A—S of part 60.

I Except as allowed under § 60.56c(c( for HMIWI equipped with CEMS.
°Dxes not include CEMS and approved alternative non-EPA test methodo allowed under §S0.56c(h(.

[74 FR 51407. Oct. 6, 2009]

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

SoLace: 72 PR 32717. June 13, 2007. unless
otherwise noted.

* 60.40 Applicability and designation
of affected facility.

(a) The affected facilities to which
the provisions of this subpart apply
are:

(1) Each fossil-fuel-fired steam genei’
ating unit of more than 73 megawatts
(MW) heat input rate (250 million Brit
ish thermal units per hour )MMBtuJ
hr)).

2) Each 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 MMBttJJhr).

(h) Any c.hange to an existing fossil-
fuel-fired steam generating unit to ac
comnlodate tile use of combustible ma
terials, other than fossil fuels as de
fined in this subpart, shall not bring’
that unit under tile applicabii(ty of
this subpart.

)c) Except as provided in paragraph
(dl of t.hs sectioti. any facility under
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made available for inspection, upon re
quest. by the Administrator, for a pe
nod 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 (hI
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 Incinerators for
Which Construction is Com
menced After June 20, 1996

SOuRcE: 62 FR 48382. Sept. 15. 1997. unless
otherwise noted.

§ 60.50c Applicability and delegation of
authority.

(a) Except as provided in paragraphs
(hi 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 hut 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 corn
menced after December 1. 2008; or

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

(5) A combustor is not subject. to this
subpart during periods when only path
ological waste, low-level radioactive
waste. andior chemotherapeutic waste
(all defined in §60.5lcl is burned, pro
vided the owner or operator of the corn
hustor:

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

(2) Keeps records on a calendar quar’
tel’ basis of tile periods of time when
only pathological waste, low-level
radioactivewaste andior
cbernotherapeutic waste is burned.

40 CFR Ch. (7—1—10 Edition)

(ci 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 estinlate of tile 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 tile weight of hospital
waste and medica]jinfectious waste
combusted. and tile weight of all other
fuels and wastes cumbusted at tile no-
fired combustor.

(ci) 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 Gb. Ea. or Eb of this part (stand
ards or guidelines for certain rnurnc
ipal waste combustors) is not subject
to this subpart.

(fi Any pyroiysis unit (defined in
§60.51c) is not subject to this subpart.

(g) 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 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 HMIW’I 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 he
retained by the Administrator and not
transferred to a State:

(1) Tile requirements of Sec. 60.56c(i)
establishing operating parameters
when using conti’ols other than those
listed in Sec. 60.56cd).

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

U) Approval of CEIVIS for PM, HC1,
multi-metals, and Hg where used for
purposes of demonstrating compliance.

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

MAY25 201i

Cd
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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).

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

(i) Approval of CEMS for PM, HC1.
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;

(4) 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

(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, 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 parsgraph (a) of this section
are no longer subject to the recinire
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

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 Fit 48182, Sept. 15. 1997, as amended at 74
Fit 51408. Oct. 6, 2009]

ii 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, hut
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. including 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 liquid emanating
or derived from humans and limited to
blood: dialysate; amniotic. cei’ebro
spinal. synovial, pleural. peritoneal
and pericardial fluids: and semen and
vaginal secretions.

B:jpass stack means a device used for
discharging combustion gases to avoid
severe damage to tile air pollution con
trol device or other equipment.

Chemotherapdutic waste means waste
material resulting from the production
or use of antineoplastic agents used for
the purpose of stopping or revei’sing
the growth of malignant cells.

Co-f1red combustor means a unit com
hosting hospital waste and/or medical
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infectious waste with other fuels or
wastes (e.g.. coal, municipal solid
waste) and subject to an enforceable re
quirement limiting the unit to corn-
busting a fuel feed stream, 10 percent
or less of the weight of which is com
prised, in aggregate, of hospital waste
and medical/infectious waste as meas
ured on a calendar quarter basis. For
purposes of this definition, patholog
ical waste. chemotberapeutic waste,
and low-level radioactive waste are
considered ‘other’ wastes when calcu
lating the percentage of hospital waste
and medical/infectious waste corn-
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 emissions of a pollutant from
an affected facility.

Continuous HMJWI means an H1VIIWI
that is designed to allow waste charg
ing and ash removal during combus
tion.

Dioxins/Iurans means the combined
emissions of tetra-through octa
chlorinated dibenzo-para-dioxins and
dihenzofurans, 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
forming a dry powder material.

Fabric filter or bagho use 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.

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 hut
who require continuing medical super
vision.

Hospital,inedical/infectious waste incin -

erator or HMIWI or HMJWI unit means
any device that combusts any amount
of hospital waste and/or medical/infec
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 RMIWI.

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 vii’us or bacteria) that is ca
pable of being communicated by inva
sion and multiplication in body tissues
and capable of causing disease or ad
vei’se health impacts in humans.

Intermittent HMIWJ 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);
(i) An HMIWI whose maximum design

waste burning capacity is more than
500 pounds per hour: or

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

(iii) A batch EMIWI whose maximum
charge rate is more than 4,000 pounds
per day.

(2) The following are not large
HIVIIWI:

U) 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 batch HMIW1 whose maximum
charge rate is less than or’ equal to
4.000 pounds per day.

iow-leuel radioactive waste means
waste material which contains radio
active nuclides emitting primarily beta
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 1954 (42 U.s.c.
20l4(e)(2)).

Malfunction means any sudden, infre
fluent, and not reasonably 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.

Maxima m design waste burning capac
itp means:

(1) For intermittent and continuous
HMIWI.

C=P. x 15,000/8,500

C=HMI\VI capacity. lb!hr
P=primary chamber volume. ft3
15.OOOprimary chamber heat release i’ate

lactor. lltuft3’hr
8.500=standard waste heating value, Btu;lb:

ç2 For batch HMIWI,

C=Px 4.5’S

\‘Vhere:
C=l-IMIWI capacIty .lb’hr’
Ps.=primary chamber volume. ft5
4.i=waste density. lbift3
Stypical hour’s of operation of a batch

HMIWI. hours.

Maximum 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 dioxini
furan emission limit.

Maximum 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/infectious 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(b)(1) of this chapter: ash from in
cineration of medical/infectious 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
biol ogicals: 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, as’ other med
ical procedures. anti specimens of body
fluids and their containers.
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(3) Human blood and blood products
including:

(i) Liquid waste human blood:
(ii) Products of blood;
(iii) Items saturated and/or dripping

with human blood: or
(iv) Items that were saturated and/or

dripping with human blood 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 bags 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.

(5) 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 blood, 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.

(7 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

(1) An HMIWI whose maximum design
waste burning capacity is more than
200 pounds per hour hut less than or
equal to 500 pounds per hour: or

(ii) A continuous or intermittent
HMIWI whose maximum 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.

(2) The following are not medium
HMIWI:

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

(ii) A batch HMIWI whose maximum
charge rate is more than 4,000 pounds
per day or less than oi’ 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 dioxinifuran 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 chloride (HC1) sor
bent flow rate means 90 percent of the
highest 3-hour average HOl sorbent
flow rate (taken, at a minimum, once
every hour) measured during the most
recent performance test demonstrating
compliance with the HCI emission
limit.

P/fin imum 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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Mininnim reagent flow rate 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 NO
emissions limit.

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

Minimum scrubber liquor pH means 90
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 HCI 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,
00, dioxin./furan. and NO emissions
limits.

Modification or Modified 1-IMJWI
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 oollutant emit
ted by the unit for which standards
have been established under section 129
or section Ill.

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.

Operation means the period during
which waste is combust.ed in the main—
orator 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 01’ 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 user) 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 anchor med
ical/infectious waste using external en
ergy.

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

Shutdown means tile 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
H1VIIWI, 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 121:
(i) An HMIWI whose maximum design

waste burning capacity is less than or
equal to 200 pounds per hour: or

di) A continuous or intermittent
1-IMIWI whose maximum charge rate is
less than or equal to 200 pounds per
hour: or

iiii) A batch HMIWI whose maximum
charge rate is less than or equal to
1.600 pounds ier day.

(2) The following are not small
HMIWI:

cul A continuous or cntermttent
HMIWI whose maximum charge mate is
more than 200 pounds pci’ 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 0 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 liquor to collect
particulate matter (including non-
vaporous metals and condensed
organics) andior to absorb and neu
tralize acid gases.

[62 FR 48382, Sept. 15. 1997. as amended at 74
FR 51408, Oct. 6. 20091

§ 60.52c 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( )(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 lB to
this subpart.

(b) On and after the date on which
the initial performance test is com
pleted or is required to he 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(ahl) 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(ao3) and (4). any gases
that exhibit greater than 6 percent
opacity (6-minute block average).

(0) 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 as defined in §60.50c(a)(1) and (2)
and utilizing a large 1-IMIWI, 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—i 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 quarter 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 51409, Oct. 6. 2009]

§ 60.53c 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 he
the direct supervisor of one or more
RMIWI operators.

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

(c) Training shall be obtained by
completing an HMIWI operator train
ing course that includes, at a mm
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 ansi 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, and
local regulations;

(xi) Work safety procedures:
(xii) Pre-startup inspections; and
(xiii) 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 (C) of this section: and

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

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

(f) To maintain qualification, the
trained and qualified HMIWI operator
shall complete and pass an annual re

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;
ansi

(5) Discussion of operating problems
encountered by attendees.

(g) A lapsed qualification 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 standard 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, han
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;

(91 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 HMIW’l operator
(defined in §60.51c).

(1) The initial review of the informa—
tion listed in paragraph (h ( of this sec
tion shall he conducted within 6
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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 he conducted annually.

(j) 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 September 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 he 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.

(c) 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(a)(1)(iii).

§ 60.55c 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.

and metals (e.g., aluminum cans, met
als-containing devices): segregation of
non-recyclable wastes (e.g., 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- trainiig and education programs
in waste segregation for each of the
company’s waste generator clients and
ensure that each client prepares its
own waste management plan that in
cludes, but is not limited to, the provi
sions listed previously in this section.

(74 FR 51409, Oct. 6. 20091

ii 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 (b)(61 and (b)(9) through
(b)(l4) 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
under §60.8 to determine compliance
with the emissions limits using the
procedures and test methods listed in
paragi’aphs (b ((I) through (h)(14). The

296



Environmental Protection Agency § 60.56c

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 antI number
of traverse points.

(4) EPA 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 PTG—19--10--1981--Part 10
may be used (incorporated by ref
erence, see §60.17).

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

(20.9—7)!(20.9—%02)

where:
C5=pollutant concentration adjusted to 7

percent oxygen;
Gm,,,=pollutant concentration measured on a

dry basis (20.9— 7)=20.9 percent oxygen—7
percent oxygen (defined oxygen correction
basis);

20.9=oxygen concentration in air. percent;
and
%02=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 7E of
appendix A—4 of this part shall be used
to measure NOx emissions.

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

(9) EPA Reference Method 9 of appen
dix A—4 of this part shall he used to
measure stack opacity. As an alter
native, demonstration of compliance
with the PM standards using bag leak

detection systems as specified in
§60.57c(h) or PM GEMS as specified in
paragraph tc)(5) of this section is con
sidered demonstrative of compliance
with the opacity requirements.

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

(11) EPA Reference Method 23 of ap
pendix A—7 of this part shall be used to
measure total dioxinlfuran 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 dioxinI
furan emissions as specified in para
graph (c)(6) of this section. For Method
23 of appendix A—7 sampling, the mm
in7um sample time shall be 4 hours per
test run. If the affected facility has se
lected the toxic equivalency standards
for dioxins/furans, under §60.52c, the
following procedures shall be used to
determine compliance:

(i) Measure the concentration of each
dioxinlforan tetra-through octa-con
gener emitted using EPA Reference
Method 23.

(ii) For each dioxinlfuran 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.

(iii) 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 HG) emissions. As an
alternative, HG) GEMS may be used as
specified in paragraph (c)(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 be
measured using ASTM D6784—02 (incor
porated by reference, see §60.17). As an
alternative for Pb, Gd, and Hg, multi
metals GEMS or Hg GEMS. may he
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 be 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 1-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)(5) of this section. deter
mine compliance with the PM, 00, and
HCI 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 Ib) of this section. If all
three performance tests over a 3-year
period indicate compliance with the
emissions limit for a pollutant (PM,
00, or HO)), 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,
00, and HOl shall be conducted every
third year (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, 00, or ROll. 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

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 §60.50cap1) 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 EPA Reference
Method 22 of appendix A—7 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). determine com
pliance with the CO emissions limit
using a CO OHMS according to para
graphs (c)(4)(i) through (c)(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-7 of this part.

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

(iii) Use of a CO OHMS 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 OHMS to dem
onstrate compliance with any of the
emissions limits under §60.52c 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 §60.5Oca)(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.

(iii) Operate all OHMS in accordance
with the applicable procedures under
appendices B and F of this part. For
those OHMS 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(ap3) and t4) takes effect on
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the date a final performance specifica
tion is published in the FE0ERAL REG
ISTER or the date of approval of a site-
specific monitoring plan.

(lvi For an affected facility as dc
fined in §60.50c(a)(3) and (4), be allowed
to substitute use of an 1101 CEMS for
the 1101 annual performance test. mm
imuni 1101 sorbent flow rate, and min
imum scrubber liquor p1-I 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 §60.52c
shall record the output of the system
and analyze the sample according to
EPA Reference Method 23 of appendix
A—7 of this part. This option to use a
continuous automated sampling sys
tem takes effect on the date a final
performance specification applicable to
dioxinifuran 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 dioxinifuran 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 § 60.58h(p) and
(q) of subpart Eb of this part.

(7) An affected facility as defined in
§60.500a)(3) and (4) using a continuous
automated sampling system to dem
onstrate compliance with the Hg emis
sions limits under §60.52c 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 coutinuous
automated sampling system takes el-
feet on the date a final performance
specification applicable to Hg from

monitors is published in the FEDERAL

REOISTER 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 (q) of subpart
Eb of this part.

(dl Except as provided in paragraphs
(c)(4) through (cy7) 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 below the established nun
imum operating parameter(s) shall
constitute a violation of established
operating parameter(s(.

(ci Except as provided in paragraph
(i) 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
her 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 filler inlet
temperature, above the maximum
charge rate, and below the minimum
dioxinifuran sorbent flow rate (each
measured on a 3-hour rolling average)
simultaneously shall constitute a vio
lation of the dioxinifuran emission
limit.

(3) Operation of the affected facility
above the maximum charge rate and
below the minimum HC1 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, dioxinl
furan, HC1, Pb, Cd and Hg emissions
limits.

(6) Operation of the affected facility
as defined in §60.50c(a)(3) and (4) above
the CO emissions limit as heasured 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 hag 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 §60.50ca)(3) and (4) above
the PM. HC1, Pb, Cd. anchor Hg emis
sions limit as measured by the CEMS
specified in paragraph (c)(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.

(f) Except as provided in paragraph
(i) 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 below the minimum
scrubber liquor flow rate (each meas
ured on a 3-hour rolling average) simul
taneously shall constitute a violation
of the dioxin/Turan 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. HCI. Pb, Cd and Hg emissions
limits.

(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 CEIVIS 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.SOc(a)(3) and (4) above
the PM. Ed. Ph. Cd. andior Hg emis
sions limit as measured by the CEMS
specified in paragraph (c)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 dioxinifuran emissions limit as
measured by the continuous automated
sampling system specified in paragraph
(c)(6) of this section shall constitute a
violation of the dioxinifuran 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
(i) 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
dioxinifu.ran sorbent flow rate (each
measured on a 3-hour rolling average)
simultaneously shall constitute a vio
lation of the dioxinIfuran emission
limit.

(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 HC1 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. HC1, Pb. Cd and Hg emissions
limits.

(6) Operation of the affected facility
as defined in §60.SOc(a)(3) and (4) above
the CO emissions limit as measured by
the CO CEllS 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, HCI. Pb. Cd. and/or Hg emis
sions limit as measured by the CEMS
specified in paragraph c)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(ag3( and (4) above
the dioxinfuran emissions limit as
measured by the continuous automated
samoling system specified in paragraph
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(c)(6) of this section shall constitute a
violation of the dioxftifuran emissions
limit.

(10> Operation of the affected facility
as defined in §60.50c(ah3) 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.

(II) 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) Establish 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
(i) 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 NO emissions limit.

(i) 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.

(>1 The owner or operator of an af
fected facility using an air pollution
control device other than a dry scrub-

her 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 § 60.52c shall petition the
Administrator foi’ 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 been 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 FR 48382. Sept. 15. 1997. as amended at 65
FR 61753, Oct. 17. 2000: 74 FR 51409, Oct. 6,
2009]

§ 60.57c Monitoring requirements.

(a) Except as provided in §60.56c(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 (unless 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 he measured and recorded at the
following minimum frequencies:

(1) Maximuni charge rate shall he
measured continuously and recorded
once each hour:
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(2) Minimum secondary chamber
temperature shall be 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 §60.52c 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 §60.56c(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
§60.52c 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
ble;

(ii) Ensure proper calibration of
thermocouples. sorhent feed systems,
and any other monitoring eciuipment:
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 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
§60.52c 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 (f)(l) and (f)(2) of this section.

(h) For affected facilities as defined
in §60.SOc(a)(3) and (4) that use an air
pollution control device that includes a
fabric filter and are not demonstrating
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
tern.

(1) Each 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 bag leak detection sys
tems shall he installed, operated, cali
bratedi, 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 manufacturei’
to be capable of detecting PM emis
sions at concentrations of 10 milli
grams per actnal cubic meter (0.0044
grains per actual cubic foot) or less.
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3) The bag 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.

(5) The hag leak detection system
shall he 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 baghouse compart
ment or cell.

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

(8) Where multiple detectors are re
quired, the system’s instrumentation
and alarm may he shared among detec
toe’s.

(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 he 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 foe’ 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

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
Fit 51412. Oct. 6. 2O9]

60.58c Reporting and reeordkeeping
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:

lii) 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 coin-

busted:
(ii) The maximum design waste burn

ing capacity:
(iii) The anticipated maximum

charge rate; and
(iv) If applicable, the petition for

site-specific operating parameters
under §60.56c(j).

(b) The owner or operator of an af
fected facility shall maintain the fol
lowing information (as applicable) for a
period of at least 5 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):

(ii) Results of fugitive emissions (by
EPA Reference Method 221 tests, if ap
plicable;

iii) 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 dioxinifu.ran
sorhent used during each hour of oper
ation, as applicable;

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

304



Environmenta’ Protection Agency § 60.58c

(vii) Amount and type of HC1 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 §60.56c(j) 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 §60.500(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 (b)(2) of this section have not
been obtained, with an identification of
the emission rates or operating param
eters not measured. reasons for not oh-

taming the data, and a description of
corrective actions taken.

(4) 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 anchor 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
HMIWI 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 HMIWI operators who have met the
criteria for qualification under §60.53c
and the dates of their qualification;
and

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

(c) The owner or operator of an af
fected facility shall submit the infor
mation specified in paragraphs (c)(l)
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(bhl) through
(b)(l4). as applicable.
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(2) The values for the site-specific op
erating parameters established pursu
ant to §60.56c(d). (hi, 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 §60.55c.

(4) For each affected facility as de
fined in §60.50c(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
ble.

(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
ble.

(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-yeax’ period.

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

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

section for the calendar year preceding
the year being 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.

(9) For affected facilities as defined
in §60.5Ocla)(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 (c) 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) 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.

(gI For affected facilities, as defined
in §60.50ca)(3) and (4), that choose to
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submit an e]ectronic copy of stack test base using the Electronic Reporting
reports to EPAs WebFIRE data base, Tool located at http:’/wwzv.cpcL,goatLn/
as of December 31. 2011, the owner or cIEi’eiUerttool.1lt,??i.
operator of an affected facility shall [62 FR. 48382, Sept. 15, 1997, as amended at 74
enter the test data into EPA’s data FR 51413. Oct. 6, 2009]
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2,3,7,8-tetrachforinated dibenzo.p.dioxin
1 ,2,3.7.8-pentacfrlorinuted cfibenzo-p-dioxin
1 2,3.4,7.8-hexachlorinated dibe070-p.dioxin
1,2,3,7,8,9-hexachlorinuted dibenzo-p-dioxin
1 ,2,3,6,7,8-hexachlorinated dibenzo-p-dioxin
1 ,2,3,4,6,7,8-heptachlorineted dibenzo-p-dioxin
octachiorinated dibenzo.p.dioxin
2,3,7,8-tetrachlorinated dibenzofuran
2,3,4,7.8-pentachlorinated dibenuofuran
1 ,2,3,7.8.pentuchlorinated dibenzofuran
I ,2,3,4,7,8-hexachlorinated dibenzofuran
1 ,2,3,6,7,8-heaachlorinated thbenzofuran
1 ,2,3,7,8,9-hexachlorinated dibenzofuran
2,3,4,6,7,8-henachlorinated diberrzofuran
1 ,2,3,4,6,7,8-heptachlorinated dibenzofuran
1 ,2,3,4,7,8,9-heptachlorinated dibenzofuran
Octachtorinated dibenzofuran

TABLE 3 TO SUBPART Ec OF PART 60—OPERATING PARAMETERS TO BE MONITORED
AND MINIMUM MEASUREMENT ANt) RECORDING FREQUENcIES

Minimum frequency Control system

Operating parameters to be mon- Dry scrub- beofJoweditored Data measurement Data recording WOtSCUb by fabric 5-
ter scrubber

Maximum operating parameters:
Maximum charge rate Continuous lxhour V V V
Maoimunr fabric fitter inlet Continuous lxminufe V V

temperature.
Maximum flue gus tem- Continuous Isminute V V

perature.
Minimum operating parameters:

Minimum secondary Continuous lxminute V V V
chamber temperature.

Minimum diouin/furan Hourly ixhour V V
sorbent flow rate.

Minimum HCI sorbent Hourly ixhour V V
flow rate.

Minimum mercury (Hg) Hourly ixhour V V
sorbent flow rate.

Minimum pressure drop Continuous isminute V V
across the wet scrub.
ber or minimum horse
power or amperage to
wet scrubber.

Minimum scrubber liquor Continuous Isminute V V
flow rate.

Minimum scrubber liquor Continuous lxminute V V
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 hulk loading
and onloading systems.

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

TABLE 2 OF SUBPART Ec TO PART 60—TOXIC EQUIVALENCY FACTORS

Dionin/furun congener Tonic equiea
lency factor

0.5
0.1
0.1
0.
0.01
0.001
0.1
0.5
0.05
0.1
0.1
0.1
0.1
0.01
0.01
0.001
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the alternative acceptance criterion for 3-
point sampling will be ± 0.5 percent CO. or
0,. and the alternative acceptance criterion
for single-point sampling will be ± 0.3 percent.
CO, or 0. In that case, you may use single-
point integrated sampling as described in
Section 8.2.1 of Method 3.

8.2 In ida! 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 7E
apply.

8.3 lntetIerence Check. The 02 or CO2 ana
lyzei’ 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 tasting must be ad
dressed and documented. This testing and
documentation may be done by the instru
ment manufacturer.

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

8.5 Post-Run System Bias Check and Drift
,4ssessmenl. 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 7E.

10.0 Calibration and .Standardieation

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

11.0 Anaiijtical 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

1.2 Applicability. This method is applica
Isle for the determination of 02, CO2. and CO
concentrations in the effluent from fossil-
fuel combustion processes for use in excess
air, or emission rate correction factor cal
cnlat.ions. Where compounds other than CO2.
02, CO. and nitrogen (N) are present in con
centrations sufficient. to affect the results.
the calculation procedures presented in this
method must he modified. sublect to the ap
proval of the Administrator.

Pt. 60, App. A—2, Meth. 38

12.0 of Method 7E. subst.itnting percent 02
and percent CO2 for ppmv of NO\ asappro
pilate.

/3.0 Method Pccformurice

The specifications for the applicable per
formance checks are the same as in Section
.t3.0 of Method 7E except for the alternative
specifications for system bias, drift, and cali
bration error. In these alternative specifica
tions, replace the term ‘‘05 ppmv” with the
term ‘‘0.5 percent 02” or ‘0.5 Percent CO2’
(as applicable).

14.0 Pollution Prevention. [Reseceed]

15.0 tVaste Management [Reserved]

16.0 Alternative Procedures [Reserved]

17.0 References

‘EPA Traceability Protocol for Assay
and Certification of Gaseous Calibration
Standards’ September 1997 as amended,
EPA—600/R—97!121.

18.0 7’abies. Diagrams. Flowcharts, and
Validation Data

Refer to Section 18.0 of Method 7E.

ME’rHon 3B—Gas ANALYsIs FOR TEE DETER
MINATION OF EMISSION RATE CORRECTION
FACTOR OR ExcEss AlP,

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

1.0 Scope and Application

1.1 Analytes.

1.3 Other methods, as well as modifica
tions 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, a-nd (2) a method using CO2 or O
and soichiometric calculations .0 determine
excess air. These methods antI modifications

,A C
RECEy

CLERKS OFFICE

MAY”2 52011
STATE OF ILLINOIS

Pollution Control Board

te2.5J /

Analyle CAS No. Sensitivity

Oxygen hOd 7782—44—7 2,000 ppmv.
Carbon Dioxide (C02) 124—38—9 2,000 ppmv.
Carbon Monosrde (CO) 630—08—0 N/A.
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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 ciuali5y of the data obtained from
air pollutant sampling methods.

2.0 Sunnnarp 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 002, percent 02. and, if necessary,
percent CO using an Orsat combustion gas
analyser.

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 002
concentration measurement include acid
gases (e.g., sulfur diokide, hydrogen chlo
ride); compounds that interfere with 02 con
centration measurement include unsatu
rated hydrocarbons (e.g., acetone, acetylene),
nitrous oxide, and ammonia Ammonia re
acts chemically with the 02 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 pi’actices and determine the ap
plicability of regulatory limitations prior to
perforn2ing this test method.

5.2 Corrosive Reagents. A typical Orsat
analyzer requires four reagents: a gas-con
fining solution. CO, absorbent, 02 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 nod Supplies

NOTE; As an alternative to the sampling
apparatus and systen2s described herein,
other sampling systems (e.g.. liquid displace
ment) may he used, provided such systems
are capable of obtaining a representative
sample ansI maintaining a constant sampling
rate, and are, otherwise, capable of yielding
acceptable results. Use of such systems is
subject to the approval of the Administrator.

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 CO2 (less than 4.0 percent) or high 02
(greater than 15.0 percent) concentrations.
the measuring burette of the Orsat nsust
have at least 0.1 percent subdivisions. For
Orsat maintenance and operation proce
doses, 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 Standards. Same as in Method 3, Sec
tion 7.2.

8.0 Sample Collection, Preserva lion, 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 CO2 and percent 0 are meas
ured, the analytical results of any of the
three procedures given below may also be
used for calculating the dry molecular
weight (see Method 3).

8.1 Single-Point, Grab Sampling and Ana
lytical Procedui’e.

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 sk’alls 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
CO2 or percent 02, as outlined in Section 11.2.
For excess air determination, immediately
analyze the sample for percent CO2. 02, 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 (manda tory) the Orsa t analyzer
once again, as described in Section 11.5 of
Method 3. For the results of the analysis to
he valid, the Orsad analyzer must pass this
leak-test before and aftei’ 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
bag as in Section 6.2.6 of Method 3. Set up
the equipment as shown in Figure 3—2 of
Method I. Just before sampling, leak-check
(mandatory) the train by placing a vacuum
gauge 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 he simultaneous with, and for
the same total length of time as, the pollut
ant emission rate determination. Collect at
least 28 liters (1.0 fttt of sample gas. Smaller
volumes may be collected, subject to ap
proval of the Administrator.

8.2.-i Obtain one integrated flue gas sam
ple during each pollutant emission rate de
termination. For emission rate correction
factor determination, analyze the sample
within 1 hours after it is taken for percent
CO or percent O las 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 he
used for circular stacks having diameters
less than 0.61 ni (24 in.), a minimum of nine
shall be used for rectangular stacks having
eguivaleut. diameters less than 0.61 m (24 in.),
and a minimum of 12 traverse points shall he
used foi’ 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 Qiia.iiLj Control

9.1 Data Validation Using Fuel Factor.
Although in most. instances, only CO or O
measurement is required, it is recommended
that toth CO, and O be measured to provide
a check on t.he quality of the data. The data
validation procedure of Section 12.3 is sug
gested.

NOTE: Since this method for validating the
CC, and 0, analyses is based on combustion
of organic and fossil fuels and dilution of the
gas stream with air, this method does not

apply to sources that (1) remove C0 or 0-
through processes other than combustion. (2)
add 02 (e.g.. oxygen enrichment) antI N2 in
proportions different from that of air, (3) acId
CO2 (e.g., cement or lime kilns), or (4) have
no fuel factor, F,2. valoes obtainable (e.g.. ex
tremely variable waste mixtures). This
method validates the measured proportions
of CO, and 0- for fuel type, but the method
rIces 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
floe-gas desulfurization units as the CO2
added or removed from the gas stream is not
significant in i’elation to the total CO2 con
centration. The CO. concentrations from
other types of scrubbers using only wat.er or
basic slcri’y can be significantly affected and
would render the fuel factor check mini
mally useful.

10.0 Coiibt’ation anti Sto.n.clarciizntion

10.1 Analyzer. The analyzer and analyzer
operator techniciue should he audited peri
odically as follows: take a sample from a
manifold containing a know-n mixture of CO2
and 0). 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 uset’s
manual.

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

11.0 Anaitjticai Procedure

11.1 Maintenance. The Orsat analyzer
shoold he maintained according to the manu
facturers specifications.

11.2 Oral) Sample Analysis. To ensure
complete absorption of the C02, 02. or if ap
plicable. CO. make repeated passes through
each absorbing solution until two consecu
tive t’eadings 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 CO2 or 02 concentration is
required, it is recommended that both CO2
and 02 be measured, and that the procedure
in Section 12.3 be used to validate the ana
lytical data.

NoTE:: Since this single-point, grab sam
pling and analytical procedure is normally
conducted in conjunction with a single-
point grab sampling and analytical proce
dure for a pollutant. only one analysis is or
dinarily conducted. Therefore, great cat’s
must be taken to obtain a valid sample and
analysis.
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F
— 20.9—%O,
° %CO-,

11.3 Integrated Sample Analysis. The greater than or equal to 15.0 percent. Aver
Orsat analyzer most be leak-checked (see age the three acceptable values of percent
Section 11.5 of Method 3) before the analysis. O, and report the results to the nearest 0.1
If excess air is deswed. proceed as follows: (1) percent.
within 4 hours after the sample is taken, 11.3.2.3 For percent Co. repeat the analyt
analyze it (as in Sectioos 11.3.1 through ical procedure until the results of any three
11.3.3) for percent CO1. 02. aod CC: (2) deter- analyses differ by no more than 0.3 percent.
mine the percentage of the gas that is N2 by Average the three acceptable values of per-
subtracting the sum of the percent CC-, per- cent CO, and report the results to the near-
cent 02, and percent CO from 100 percent; est 0.1 percent.
and ID calculate percent excess air, as out- 11.3.3 After the analysis is completed.
lined in Section 12.2. leak-check (mandatory) the Orsat analyzes’

11.3.1 To ensure complete absorption of once again, as described in Section 11.5 of
the 002. 02, or if applicable, CO. follow the Method 3. For the results of the analysis to
procedure described in Section 11.2. be valid, the Orsat analyzer must pass this

NOTE: Although in most instances only CO, leak-test before and after the analysis.
or 02 is required, it is recommended that 11.4 Standardization. A periodic check of
both CO, and 02 be measured, and that the the reagents and of operator technique
procedures in Section 12.3 be used to validate should be conducted at least once every
the analytical data. three series of test runs as indicated in 5cc-

11.3.2 Repeat the analysis until the fol- tion 10.1.
lowing criteria are met:

11.3.2.1 For percent CO1. repeat the ana- 12.0 Co1C,tlutio us and Data ,4nuiysis
lytical procedure until the results of any 12.1 Nomenclature. Same as Section 12.1
three analyses differ by no more than (a) 0.3 of Method 3 with the addition of the fol
percent by volume when CO, is greater than lowing:
4.0 percent or (b) 0.2 percent by volume when

%EA=Pei’cent excess air.CO2 is less than oi’ equal to 4.0 percent. Aver
Q.264=Ratiu of 02 to N, in air, v/v.age three acceptable values of pei’cent C02,

and report the results to the nearest 0.2 per- 12.2 Percent Excess Air. Determine the
cant, percentage of the gas that is N2 by sub-

11.3.2.2 For percent 0,. repeat the analyt- tracting the sum of the percent C02, percent
ical procedure until the results of any three CO. and percent 0 from 100 percent. Cal-
analyses differ by no more than (a) 0.3 pet’- culate the percent excess air (if applicable)
cent by volume when 02 is less than 15.0 per- by substituting the appropriate values of
cent or (b) 0.2 percent by volume when 02 is pei’cent 0,, CC, and N, into Equation 3B—1.

%03 -0.5 %CO
0.264 %N,

- (%02 -0.5 %CO)
%EA

NOTE: The equation above assumes that
ambient air is used as the source of O and
that the fuel does not contain appreciable
amounts of N- (as do coke oven or blast fur
nace gases). For those cases when appre
ciable amounts of N2 are present (coal, oil,
and natural gas do not contain appreciable
amounts of N2) or when oxygen enrichment
is used, alternative methods, subject to ap
proval of the Administrator. are i’equired.

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

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

Eq. 3B-2

xlOO Eq. 3B-I

20.9=Percent 02 by volume in ambient air.

If CO is present in quantities measurable
by this method, adjust the 02 and CO2 values
using Equations 3B—3 and 3B—4 before per
forming the calculation for F,,:

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

%O,(adj) = kO, —0.5 %CO Eq. 3B-4
Where:
%C0=Percent CO by volume, dry basis.

12.3.2 Compare the calculated F,, factor
with the expected F,, values. Table 3)3—1 in
Section 17.0 may be used in establishing ac
ceptable l’anges for the expected F,, if the
fuel being bui’ned is known. When fuels are
burned in combinations, calculate the com
bined fuel F,, and factors (as defined in
Method 19, Section 12.2) accoi’ding to the pro
cedure in Method 19. Sections 12.2 and 12.3.

Where:

%0,=Percent 02 by volume, dry basis.
%CO,=Percent CO2 by volume, dry basis.
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Then calculate the F,, factor according to
Equation 3B-b.

F0
0.209

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
technique 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 be un
necessarily time consuming and costly.

13.0 Method Performance [Reserved]

14.0 Pollution Prevention [Reserved]

15.0 Wazte Management [Reserved]

16.0 References

Same as Method 3. Section 16.0.

17.0 Tables, Diagrams, Flowcharls, and
Validation Data

TABLE 3B—1 —F,, FACTORS FOR SELECTED
FUELS

Fuel type F,, range

Coal:
Anthracite and lignite t.016—1.130
Bituminous t .083—1.230

Oil:
Distillate 1.260—1.413
Residual 1.210—1.370

Gas:
Natural 1.600—1.836
Propane 1.434—1.586
Butane 1.406—1.Ss3

Wood 1.000—1.120
Wood bark 1.003—1.130

METHoD 30—DETERMINATION at’ CARBoN DI
OXIDE, METHANE, NITROGEN. AND OXYGEN
FROM STATIONARY SouRcEs

1. .4pplicability and Principle

1.1 Applicability. This method applies to
the analysis of carbon dioxide (00?), meth
ane (OH4). nitrogen (N). and oxygen (0:,) in
samples from municipal solid waste landfills
and other sources when specified in an appli
cable subpart.

Pt. 60, App. A-2, Meth. 3C

1.2 Principle .A portion of the sample is
injected into a gas chromatograph (GO) and
the 00,. CM.,, N. and 0, concentrations are
determined by using a thermal conductivity
detector (TCD) and integra tot’.

2. Range and Sensitivittj

2.1 Range. The t’ange of this method de
pends upon the concentration of samples.
The analytical range of TODs 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
al,le concentration of that compound, or the
concentration that produces a signal-to-
noise ratio of three to one. For C0. 034,. N,,
and 0. 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 GO or shifting the retention
times by changing the column flow rate may
help to eliminate resolution interferences.

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

4. .4pparatus

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

4.1.1 Separation Column. Appropriate col
umn(s) to resolve 00,, CR,. N2, 0,, 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. S. Environmental
Protection Agency.

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

4.1.4 Therma.l Conductivity Detector.
4.2 Recorder. Recorder with linear strip

chart. Electronic integrator (optional) is rec
ommended.

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

4.4 Regulators. To control gas cylinder
pressures and flow rates.

4.5 Adsorption Tubes. Applicable traps to
remove any 0, from the carrier gas.

.5. Reagents

5.1 Calibration and Linearity Gases.
Standat’d cylinder gas mixtures for each
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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 without additional instruc
tion, and the degree of detail should he 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 alternative 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) antI 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 knowledge of
at least the following additional test meth
ode: Method 1. Method 2. Method 3. Method 5.
and Method 8.

1.0 Scope and Application

1.1 Analytes.

Ana)yte CAS No. Sns5ivily

SO 7449—19—5 3.4 mg SO/rs
1212 a 1I)., lb/I°

1.2 Applicability. This method applies to
the measurement of sulfur dioxide (SO,)
emissions 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 sampling methods.

2.0 Summary of Method

2.1 A gas sample is extracted from the
sampling point in the stack. The SO2 and the
sulfur trioxide. including those fractions in
any sulfur acid mist, are separated. The SO2
fraction is measured by the barium-thorin ti
tration method.

3.0 Definitions (Reserved]

.1.0 Interferences

4.1 Free Ammonia. Free ammonia intel’
feres with this method by reacting with SO
to form particulate sulfite and by react.ing
with the indicator. If 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 hobbler). a)tei’native methods.
subject to the approval of she Administrator
are required, One apui’oved alternative is
listed in Reference 13 of Section 17.0.
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1.2 Water-Soluble Cations and Fluoi’ides.
The cations and fluorides are removed by a
glass woo) filter and an isopropanol bubbler;
therefore, they do not affect the SO2 anal
ysis. When samples are collected from a gas
stream with high concentrations of metallic
fumes (i.e.. very fine cation aerosols) a high-
efficiency glass fiber 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 Disclaimei’. This n2ethod 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 claemical burns as ther
mal burns.

5.2.1 Hydrogen Peroxide (H2O2). Irritating
to eyes, skin, nose, and lungs. 30% H2O2 is a
strong oxidizing agent. Avoid contact with
skin, eyes. and combustible n2aterial. Wear
gloves when handling.

5.2.2 Sodium Hydroxide (NROH). 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 (H2SO4). Rapidly de
structive to body tissue. Will cause third de
gi’ee burns. Eye damage may result in blind
ness. Inhalation may be fatal from spasm of
the larynx, usually within 30 minutes. May
cause lung tissue damage with edema. 1 mgI
m3 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 noel 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 3—1. The
sampling equipment described in Method 8
may be substituted in place of the midget
impinger equipment of Method 6. However.
the Method 8 train must he modified to in
dude a heated filter between the probe and
iopropanol impinges’, and the operation of
the sampling train anti sample analysis must.
be at the flow rates and solution volumes de
fined in Method 8. Alternatively. SO5 may he
determined simultaneously with particulate

A ,
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matter and moisture determinations by ei
tlier (1) replacing the water in a Method S
impinger system with a 3 percent H202 solu
tion, or (2) replacing the Method S water im
pinger system with a Method 8 isopropanol
filter-H202 system. The analysis for SO2
must be consistent with the procedure of
Method 8. The Method 6 sampling train con
sists of the following components:

6.1.1.1 Probe. Borosilicate glass or stain
less steel (Other materials of construction
may be used, subject to the approval of the
Acbninistrator). 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-stack) to
remove particulate matter, including sul
furic acid mist. A plug of glass wool is a sat
isfactory filter.

6.1.1.2 Bubbler and Impingers. One midget
bubbler with medium-coarse glass frit and
borosilicate 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 be connected in series with
lealc-free glass connectors. Silicone grease
may be used, if necessary, to prevent leak
age. A midget impinger may be used in place
of the midget bubbler.

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 per
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. furthei’ documentation is not required.
To conduct the efficiency test, an extra ab
sorber must be added and analysed sepa
rately. This extra absorber must not contain
more than 1 percent of the total SO2.

6.1.1.3 Glass Wool. Borosilicate or quartz.
6.1.1.4 Stopcock Grease. Acetone-insol

uble, heat-stable silicone grease may be
used, if necessary.

6.1.1.5 Temperature Sensor. Dial ther
mometer, or equivalent, to measure tem
perature of gas leaving impinger train to
within 1 C (2 SF).

6.1.1.6 Drying Tube. Tube packed with 6-
to 16- mesh indicating-type silica gel, or
ecjuivalent, to dry the gss sample and to pro
tect the meter and pump. If silica gel is pre
viously used. di’y at 177 C (350 F) for 2
hours. New silica gel may be used as re
ceived . Alternati’ely. other types of
desiccants (ecluivslent or better) may be
used, subject to the approval of the Adminis
trator.

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

6.1.1.8 Pump. Leak-free diaphragm pump,
or equivalent, to pull gas through the train.
Install a small surge tank between the pump
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and rate meter to negate the pulsation effect
of the diaphragm pump on the rate meter.

6.1.1.9 Rate Meter. Rotameter. or edluiva
lent. capable of measuring flow rate to with
in 2 percent of the selected flow rate of shout
1 liter/mm (0.035 cfm).

6.1.1.10 Volume Meter. Dry gas meter
(DGM), sufficiently accurate to measure the
ssmple volume to within 2 percent, cali
brated at the selected flow rate and condi
tions 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 SF). A critical orifice may he 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-mi/mm 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-mi, 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-
ml (one needed per sample), and 25-mi sizes.

6.3,2 Volumetric Flasks. 100-mi size (one
per sample) and 1000-ml size.

6.3.3 Burettes, 5- and 50-mI sizes,
6.3.4 Erlenmeyer Flasks, 250-ml size (one

for each sample, blank, and standard).
6.3.5 Dropping Bottle, 125-ml size, to add

indicator.
6.3.6 Graduated Cylinder. 100-ml size.
6.3.7 Spectrophotometea’. To measure ab

sorbance at 352 nrn.

7.0 Reogents and Standerds

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 U 1193—77 or 91 Type
3 (incorporated by reference—see §60.17). The
KMnO4 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 by Volume.
Mix 80 ml of isopropanol with 20 ml of water.

7.1.2.1 Check each lot of isopropanol for
peroxide imporities 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
water. After 1 minute. read the absorbance
at 352 nm on a spectrophotometer using a 1-
cm path length. If absorhance exceeds 0.1. l’s

ject alcohol for use.
7.1.2.2 Peroxides may be removed from

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

7.1.3 Hydrogen Peroxide (1±202). 3 Percent
by Volume. Add 10 ml of 30 percent H102 to
90 ml of water. Prepare fresh daily.

7.1.4 Potassium Iodide Solution, 10 Per
cent Weight by Volume (wlv). Dissolve 10.0 g
of 1±1 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-to-

arsonophenylazo)-2-naphthol-3.6-disulfonic
acid. disodium salt, or equivalent. Dissolve
0.20 g in 100 ml of water.

7.3.4 Barium Standard Solution. 0.0100 N.
Dissolve 1.95 g of barium perchlorate tn-
hydrate [Ba(Cl04)23H20] in 200 ml water, and
dilute to 1 liter with isopropanol Alter
natively, 1.22 g of barium chloride dihydrate
[BaCl2 2H20j may be used instead of the bar
ium perchiorate tnihydrate. 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
from the appropriate EPA Regional Office or
from the responsible enforcement authority
and aoalyzed in conjunction with the field
samples.

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 Sumpie Collection, Preserea lion, Storage
and Transport

8.1 Preparation of Sampling Train. ivleas
ure 15 ml of 80 percent isopropanol iuto the
midget bubbler and 15 ml of 3 percent 21202
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 water 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 requtred. A leak-
check after the sampling run is mandatory.
The leak-check procedure is as follows:

8.2.1 Temporarily attach a suitable (e.g.,
0- to 40- mldmin) 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.
Hgl, and note the flow rate as indicated by
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

barometi’ic pressure. To begin sampling. po
sition the tip of the probe at the sampling
point, connect the probe to the bubbler, and
start the pump. Adjust the sample flow to a
constant rate of approximately 1.0 liter/mm
as indicated by the rate meter. Maintain this
constant rate (±10 pei’cent) during the entire
sampling run.

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

8.3.3 At the conclusion of each run. turn
off the pump. remove the probe from the
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stack. and record the final readings. Conduct
a leak-check as described in Section 8.2.
(rrhis leak-check is mandatory.) If a leak is
detected, void the test run ut use procedures
acceptable to the Administrator to adjust
the sample volome for the leakage.

8.3.4 Drain the ice bath, and purge the se
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 H202.

10.0 Calibration anal 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
DOM) as follows: Place a vacuum gauge at
the inlet, to the drying t.ube 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 s’emain
stable for at least 30 seconds. Carefully se-
lease the vacuum gauge before releasing the
flow meter end,

10.1.1.2 Remove the drying tube. aud 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 three inde
pendent calibration runs, using at least five
revolutions of the DGM per run. Calculate
the calibration factor V (wet-test meter cali
bration volume divided by the DGM volume,
both volumes adjusted to the same reference
temperature and pleasure) fur each run, and
average the results >Yl. If any V-value devi
ates by more than 2 percent from (Y), the
metering system is unacceptable fur use. If
the metering system is acceptable. use (Y)
as the calibration factor for subsequent test
runs.

10,1,2 Post-Test Calibration Check. After
each field test series, conduct a calibration
check using the procedures outlined in Sec
tion 10.3.1.2, 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
tars does not deviate by more than 5 percent
from Y,, then Y is accepted as the DGM cali
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Alternatively, ambient air without puu’ifi
cation may be used.

8.l Sample Recovery. Disconnect the
impingers after purging. Discard the con
tents of the midget bubbler, Pour the con
tents of the midget impiugers into a leak-
free polyethylene bottle fur shipment. Rinse
the three midget impingsrs and the con
necting tubes with wates’. and add the rinse
to the same storage container. Mark the
fluid level. Seal and identify the sample con
tainer.

9.0 Quality Control

bration factor (Y), which is used in Equation
6—i 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 (Yd. Compare Y and Y1;
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 determine 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 in 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
fta/rev) or 3 liters/rev (0.1 ft°:rev) and having
the capability of measuring volume to with
in 1 percent; (h) the DGM is calibrated at 1
liter/mm tO.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 thermometers.

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

10.4 Barometer. Calibrate against a mer
cury barometer.

10.5 Barium Standard Solution. Stand
ardize the barium perchlurate or chloride so
lution against 25 ml of standas’d sulfuric acid
to which 100 ml of 100 percent isuprupanol

Section Quality control measure Effect

7.1.2 Isopropanol check Ensure acceptable level of peroside impurities in
isopropanol.

8.2, 10.1—10.4 Sampling equipment leak-check and call- Ensure accurate measumment at stack gas flow rate,
bration Sample volume.

10.6 Barium standard solution standardization Ensure precision ot normality determination.
1 1.2.3 Replicate titrations Ensure precision of titration determinations
11.3 Audit sample analysis Evaluate analyst’s technique snd standards preparation.
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has been added. Run duplicate analyses. Cal
culate the normality using the average of
duplicate analyses where the titrations agree
wirhin 1. percent or 0.2 ml, whichever is larg
er.

II!) Analytical Procedure

11.1 Sample Loss Check. Note level of liq
uid in container and confirm whether any
sample was lost during shipment: note this
finding on the analytical data sheet. If a no
ticeable amount of leakage has occurred, ci
thei’ void the sample or use methods, subject
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-mi volumetric flask, di
lute to exactly 100 ml with water, and mix
the diluted sample.

11.2.2 Pipette a 20-mi aliquot of the di
luted sample into a 250-rnl Erlenmeyer Cask
and add 80 ml of 100 percent isopi’opanol 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 barium standard
solution from evaporation at all times.

11.3 Audit Sample Analysis.
11.3.1 When the method is used to analyze

samples to demonstrate compliance with a
source emission regulation, an audit sample.
if available, must be analyzed.

11.3.2 Concurrently analyze the audit
sample and the compliance samples in the
same manner to evaluate the technique of
the analyst and the standards preparation.

11.3.3 The same analyst, analytical re
agents, and analytical system must he 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 enfoi’cement agencies, unless prior
arrangements have been made with both en
forcement agencies.

11.4 Audit Sample Results.
11.4.1 Calculate the audit sample con

ceutrations and submit results using the in
structions provided with the audit samples.

11.4.2 Report the results of the audit sam-
pies and the compliance determination sam
ples along with their identification numbers.
and the analyst’s name to the responsible en
forcemeut authority. Include this informa
tion with reports of any sobsequent compli

ance analyses for the same enforcement au
thority during the 30-day period.

11.4.3 The concentrations of the audit
samples obtained by the analyst must agree
within 5 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.

11.4.4 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 to use the data to determine the
compliance or noncompliance status of the
affected facility.

12.0 Data Analysis and Calculations

Carry out calculations. i’etaining at least
one extra significant figure beyond that of
the acquired data. Round off figures after
final calculation.

12.1 Nomenclature.

C=Actual concentration of SO2 in audit sam
ple. mg/dscm.
C,1=Determined concentration of 502 in audit

sample. mg/dscm.
C5ç,2Concentration of SO2, dry basis, col’

i’ected to standard conditions, mg/dscm (lh/
dscf).

N=Normality of barium standard titrant.
meq/ml.

Ph,,=Barometric pressure, mm Hg tin. Hg).
P,=Standard absolute pressure, 760 mm Hg

(29.92 in. Hg).
RE=Relative error of QA audit sample anal

ysis, percent
T,,,=Average 0GM absolute temperature, K

(“R).
T,,1=Standard absolute temperature. 293 K

(528 H).
V,,=Volume of sample aliqoot titrated. ml.
V,,,=Dry gas volume as measured by the

0GM. dcm (dcf).
V,,,,d)_Dry gas volume measured by the

0GM. corrected to standard conditions.
dscm (dscfi.

V.,,,=Total volume of solution in which the
S02 sample is contained, 100 ml.

V,=Volnme of barium standard titrant used
for the sample (average of replicate titra
tion). ml.

V,h=Volume of barium standard titrant used
foi’ the blank. ml.

Y=DGM calibration factoi’.

12.2 Dry Sample Gas Volume. Corrected
to Standard Conditions.
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S02 =

100 (C< —C1)
RE =

_________

C5

n(sid)

V/h eve:

K=0.3855 HC’mm Hg for metric units,
K=17.65 CR/in. Hg for English units.

12.3 SO, Concenti:etion.

Eq. 6..2

(v5 y P15)
“n;(std =

(Ta, P11 )
‘‘

- Tm

Eq. 6.1

K2 N (v — yR ) (Vu;1;!V1)

V

Where: T,flb=Ambient absolute temperature of air.

K2=32.03 mg SO,!meci for metric units, (‘H).

K27.061 x 10’5 lb SO5Imeq for English units, VaVOlnme of gas as measured by the soap
. . bubble meter. m3 (ft).

12.4 Relative Error for QA Audit Samples.
V,,,;,,n=Volume of gas as measured by the

soap bubble meter. corrected to standard
,, conditions. scm (scf).

Eq. 6-i 0=Soap bubble travel time, mm.
0,,=Time, mm.

16.2 Critical Orifices for Volume and Rate
13.0 Melhacl Performance Measurements. A critical orifice may be used

13 1 Range The minimum detectable in place of the 0GM specified in Section

limit of the method has been determined to 6.1.1.10, provided that it is selected. cali

be 3.4 mg SOIm5 (2.12 a 10—a lbJft5) Although brated, and used as follows.

no upper limit has been established, tests 16,2,1 Preparation of Sampling Train. As-
have shown that concentrations as high as semble the sampling train as shown in Fig-

80.000 mg/m3 (0.005 lbft3) of SO, can be col- ure 6—2. The rate meter and surge tank are
lected efficiently at a rate of 1.0 lit-er/mm optional but are recommended in order to de

(0.035 cfm) for 20 minutes in two midget tact changes in the flow rate.
impingers, each containing 15 ml of 3 percent NOTE: The critical orifices can be adapted
H2O2. Based on theoretical calculations, the to a Method 6 type sampling train as follows:
upper concentration limit in a 20 liter (0.7 Insert sleeve type, serum bottle stoppers
ft3) sample is about 93,300 mg/m3 (0.00583 ha? into two reducing unions. Insert the needle
ft’). into the stoppers as shown in Figure 6—3.

- - 16.2.2 Selection of Critical Orifices.14.0 Pollution Prevention [Reserved]
16.2.2.1 The procedure that follows de

15.0 Waste Management [Reserved] scribes the use of hypodermic needles and
, stainless steel needle tubings, which have

16.0 Alternative Procedures been found suitable for use as critical on
. fices. Other materials anti critical orifice de

16.1 Nomenclature. Same as Section 12.1. signs may be used provided the orifices act.
with the follow;ng additions: as true critical orifices. (i.” a critical ‘acu
B=Water vapor in ambient air, oroportion urn can be obtained; as described in this sec

by volume. tion. Select a critical orifice that is sized t.o
M,=Molecular weight of the ambient air operate at the desired flow rate. The needle

saturated at impinger temperature. gig- sizes and tubing lengths shown in Table 6—i
mole 1blb-mole), give the following approximate flow rates.

M=Molecular weight of the sample gas satu- 16.2.2.2 Detel’mine the suitability and the
rated at impinger temperature. g.gmole appi’opriate operating vacuum of the critical
;ih:1b-mole). orifice as follows: If applicable, temporarily

P,.=lnlet vacuum reading obtained during the attach a rate meter and suige tank to the
calibration run, mm Hg Cn. Hg;. outlet of the sampling train, if said equip

P,r1dt vacuum scathing obtained during ment, is not- present (see Section 16.2.1). Turn
the sampling run. mm Hg (in. Hg). on the pump and adjust the valve to give an

Q,,volu;et;’mc flow rate through critical outlet vacuom reading coi’i’espouding to
orifice, scm/mm (scfmin). about half of the atmospheric preSsure. Ob
Q,,,1Average flow rate of pvc-test and post- serve the rate meter reading. Slowly in-

test calibration runs. scmmin (sclimmu). crease the vacuum until a stable reading is

246



Environmentcfl Protection Agency Pt. 60, App. A—4, Meth. 6

obtained 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 out reach a critical
value must aol; be used.

16.2.3 Field Procedures.
16.2.3.1 Leak-Check Procedure .A leak-

check before the sampling run is icc
ommendecl. but not required. The leak-check
procedure is as follows: Temporarily attach a
suitable çe.g.. 0-10 ml/min) rotameter and
surge tank, or a soap bubble meter and surge
tank to the outlet of the pump. Plug the
probe inlet, pull an outlet vacuum of at least
250 mm Hg (10 in. Hg>. and note the flow late
as indicated by the rotanieter or bubble
meter. A leakage rate in excess of 2 percent
of the average sampling rate () is not ac
ceptable. Carefully release the probe inlet
plug before turning off the pump.

16.2.3.2 Moisture Determination .Al the
sampling location, prior to testing. deter
mine the percent moisture of the ambient air
using’ the wet and dry bulb 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 the
flow rate of the sampling train when oper
ated at critical conditions). Attach a 500-mi
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
mation listed in Figure 6-4. Calculate the
standard volume of air measured by the soap
bubble meter and the volumetric flow rate
using the equations below:

= VSb (TSt(/Ta=h) (Ph’ir!Pstd) Eq. 6-4

VSb(%td)

=
‘ Eq. 6-5

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. Take readings
(temperature. rate meter. inlet vacuum, and
outlet vacuum) at least every 5 minutes. At
the end of the sampling run, stop the watch
and pump simultaneously.

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.j obtained before
and after the test differ by more than 5 pci’-
cent, void the test run; ii’ not, calculate the
volume of the gas measured with the critical
orifice using Equation 6.-S as follows:

Hum: A post-test leak-check is not nec
essary because the post-test calibration run
results will indicate whether there is any
leakage.

16.2.1.4.4 Drain the ice bath, and purge the
sampling train using’ the procedure described
in Section 8.3.4,

v — Q1td 8, (1
— Bw. )(Ph + Psr)

E 6 6fl(std)
—

+
q. —

16.2.3.4.3 If the percent difference between weight of the gas sample must he considered
the molecular weight of the ambient air at in the calculations using the following equa
saturated conditions and the sample gas is tion:
more that ±3 percent. then the molecular

— Q5md O (1_ B,.1 )(Ph5 + Pw) (M./M)>
E 6 7hid)

—
(P,, +

q. -
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16.3 Elimination of Ammonis Inter
feience. The following alternative proce
dures must be used in addition to those spec
ified in the method when sampling at sources
having annnonia emissions.

163.1 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 unreactive to SO. 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 filter
that has been shown to work. 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 CF).

16.3.2 Sample Recovery. Recover the sam
ple according to Section 8.1 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 trioxicle con
centration is desired, transfer the contents
of the midget bubbler to a separate poly
ethylene bottle.

16.3.3 Sample Analysis. Follon- the proce
dures in Sections 11.1 and 11.2. except add 0.5
ml of 0.1 N HC1 to 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 SO2 ratio and the level of oxygen present
in the gas stream. A fraction of the SO will
be counted as sulfur trioxide as the ammonia
to 502 ratio and the sample oxygen content
increases. Generally, when this ratio is 1 01’

less and the oxygen content is in the range
of 5 percent. less than 10 percent of the SO2
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 tin’s
(ion of the isopropanol portion of the sam
ple. Transfer the contents of the isopropanol
storage container to a 100-mi volumetric
flask, and dilute to exactly 100 ml with
water. Pipette a 20-mi aliquot of this solu
tion into a 250-ml Erlenmeyer flask, add 0.5
ml of 01 N HC1. 80 ml of 100 percenl
isopropanol. and two to four drops of thurin
indicator. Titrate to a pink endpoint using
0.0100 N barium perchlorate. Repeat and av
erage the titration volumes that. agree with
in t percent or 0.2 ml. whichever is larger.
Use this volume in Equation 6-2 to deter
mine the sulfur trioxide concentration. From
the flask containing the remainder of the

isouropanol sample. determine the fraction
of SO3 collected in the bubbler by pipetting
20-nil aliquot;s into 250-mI Erlenmeyer flasks.
Add 5 ml of 3 percent (GO-, 100 ml of 100 per
cent isopropanol. and two to four drips of
tliorin indicator, and titrate as before. From
this titration volume, subtract the titrant
volume detei-mined for sulfur trioxide. and
add the titrant volume determined for the
peroxide portion. This final volume con
stitutes V. the volume of barium perchlorate
used for the SO2 sample.
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18.0 Tables, Diagrams. Flowcharts and
Validation Data

TABLE 6—i—-APPRoxIMATE FLOW RATES FOR
VARIOUS NEEDLE SIZES

Needle size Needle Flow raw
(gauge) (mi/mm)

21 7.8 1,100
22 2.9 1,000
22 3.8 900
23 3.8 500
23 5.1 450
24 3.2 400
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Reducing Union

/
Serum Stopper

Critical Orifice /

Figure 6-3. Critical Orifice Adaptation for the Method 6
Sampling Train.
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16.0 Tables, Diaqrums. Flowcharts anti
Validation Data. [Reserved]

METHOD 6C----DRTERMINATTON OF SULFUa DIOX
IDE EMISSIONS FROM STATIONARY SOURCES
(INSTRUMENTAL ANALYZER PROCEDURE)

1.0 Scope and Application

What, is Method 60?

Method 60 is a procedure for measuring
sulfur dioxide (SO2) in stationary source
emissions using a continuous instrumental
analyzer. Quality assurance and quality COIl
ts’ol requirements are mcloded to assure that
you, the tester, collect data of known qual
ity. You must document your adherence to
these specific requiremeuts for equipment.
supplies, sample collection and analysis, cal
culations. and data analysis.

1.2 .4pplicability. Whcn is this method re
quired? The use of Method 60 may he re
quired by specific New Source Performance
Standards. Clean Air Marketing rules. State
Implementation Plaus. and permits where
SO concentrations in stationary source
emissions must be measured, either to deter
mine compliance with an applicable emission
standard cv to conduct performance testing
of a continuous emission monitoring system
(CEMS). Other regulations may also require
the use of Method 60.

1..) Data Quality Objectives. Hose good must
my collected data be? Refer to Section 1.3 of
Method 7E.

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
SO2. ‘You must meet the performance re
quirements of this method to validate your
data.

3.0 Dcfinitions

Refer to Section 3.0 of Method 7E for the
applicable definitions.

‘1.0 Interferences

Refer to Section 4.1 of Method 6.

5.0 Safety

Refer to Section 5.0 of Method 7E.

6.0 Equipment and Supplies

Figure 7E 1 of Method 7E is a schematic
diagram of an acceptable measurement sys
teal.

This method does not completely describe
all equipment, supplies, and sampling and
analytical procedures you will need bat re
fers to othes’ methods for same 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 1--Sample and Velocity Tra
ves’ses for Statioaas’y Sources.

(b) Method 4—Determination of Moisture
Content in Stack Gases.

(C) Method S—Determination of Solfor Di
oxide Emissions from Stationary Sources.

(6) Method 7E—Determination of Nitrogen
Oxides Emissions from Stationary Sources
(Instrumental Analyzer Pi’ocedure).

1.1 .Analytes. What does this method deter
mine? This method measures the concentra
tion of sulfur dioxide.

6.1 What rio I need Jor the measurement S)/S
tem? The essential components of t;he meas
urement system ai’e the same as those in
Sections 6.1 and 6.2 of Method 7E. except tha.t
the SO2 analyzer described in Section 6.2 of
this method must he used instead of the ana
lyzer described ill Section 6.2 of Method 7E.
You must follow the noted specifications in
Section 6.1 of Method 7E.

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
SO, in the gas stream and meets the per
formance specifications in Section 13.0. The
low-range and dual-range analyzer provisions
in Sections 6.2.8.1 and 6.2.8.2 of Method 7E
apply.

7.0 Reagents anti 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, SO2 in nitrogen (N2).
(h) SO, in air.
(C) SO and CO, in N2.
(d) SO, andO, in N,.
(e) S0,/CO,/O, gas mixture in 1k-.
(f) CO,/NO gas mixture in N,.
Ig) CO2.’SO-1N05gas mixture in N2.
7.2 interference Check. What additionat re

orients do I neea for lime interference check? The
test gases for the interference check are list-
ed in Table 71k-3 of Method TN. For the alter
native interfel’ence check, you must use the
reagents described in Section 7.0 of Method 6.

40 CFR Ch. I (7—1—09 Ed Won) Ji

‘L/’

Analyle CAS No. Sensitivity

SO, 7446—09—S Typically <2% of Calibration Spas.
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8.0 Sample Collection. Preservalion, Storage,
and Transport

8.1 Sampling Site and Sampling Pozn Is. You
must follow the procedures of Section 8.1 of
Method 7E,

8.2 initial Measurement Sgstem I-’erforma nce
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 iViethod 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 SO2 for NO as the method pollut
ant. For dilution-type measurement sys
tems, you must use the alternative 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 7E.

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 IViethod 7E.

10.0 Calibration and Standardizalion

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
12.0 of Method 7E as applicable, substituting
SO2 for NO5 as appropriate.

13.0 Method Performance

13.1 The specifications for the applicable
performance checks are the same as in Sec
tion 13.0 of Method 7E.

13.2 .4lternative interference Check. The re
sults are acceptable if the difference between
the Method SC result and the modified Meth
od 6 result is less than 7.0 percent of the
iVlethod 6 result for each of the three test
runs. For the purposes of comparison, the
Method 6 and 60 results must he expressed in
the same units of measure.

14.0 Pollution. Prevention [Re.servedj

15.0 Waste Mencqement [Reserved]

16.0 ,4lteroative Procedures

16.1 Alternative Interference Check. You
may perform an alternative interference
check consisting of at least three compari
son runs between Method 60 and Method 6.
This check validates the Method 60 results
at each particular facility of known poten
tial interferences. When testing under condi
tions of low concentrations (< 15 ppm), this
alternative interfei’ence 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 60 sample
probe.

(1) Build the modified IViethod 6 sampling
train (flow control valve, two midget
impingers containing 3 percent hydrogen
peroxide, and dry gas meter) shown in Figure
60—1. Connect the sampling train to the sam
ple bypass discharge vent. Record the dry
gas meter reading before you begin sam
pling. Simultaneously collect modified
Method 6 and Method 60 samples. Open the
flow control valve in the modified Method 6
train as you begin to sample with Method 60.
Adjust the Method 6 sampling rate to 1 liter
per minute (.10 percent). The sampling time
per run must he 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 bias
ing the results high if you over-pressurize
the midget impinges’s and cause a leak. You
can reduce this risk by cautiously increasing
the flow rate as sampling begins.

(2) After completing a run, s’ecorcl 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 telethon 60 for the run.

17.0 Referenc:es

1. ‘EPA Traceability Protocol for Assay
and Certification of Gaseous Calibration
Standards” September 1997 as amended,
EPA—600,R--97/12l

18.0 Tables. Diagrams, Flowcharts, and
Validation Data
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Sample
By-pass Vent

Figure 6C-1. Modified Method 6
Alternative Interference Check Sampling Train

METHOD 7—DETERMINATION OF NITROGEN
OXIDE 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 from

1.2 Applicability. This method is applica
ble for the measurement of nitrogen oxides
(NO5) 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 Summary of Method

A grab sample is collected in m evacuated
flask containing a dilute sulfuric acid-hydro
gen peroxide absorbing solution. and the xii
trogen oxides, except nitrous oxide. are
measured colorimstrically using the
phenoldisulfonic acid (PDS) procedure.

other methods in this part. Therefore, to ol,
tam reliable results, persons using this
method should have a thorough knowledge of
at least the following additional test meth
ocls: Method 1 and Method 5.

1.0 Scope and Application

1.1 Analytes.

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 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 to performing
this test method.

5.2 Corrosive Reagents. The following re
agents are hazardous. Personal protective
equipment and safe procedures are useful in

Excess
Sample Vent

Midget
lmptngers

3% HO

(15 ml each)

Analyte CAS No. Sensitivity

Nitrogen oxides (NO,4, as NO, including:
Nitric oxide (NO> 10102—43—9
Nitrogen dioxide (NOr) 10102—44—0 2—400 mg/dscni
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Sample
By-pass Vent

40 CFR Ch, I (7—1—09 Edition)

Figure 6C-1. Modified Method 6
Alternative Interference Check Sampling Train

METHOD 7—DETERMINATION OF NIThOGEN
OXIDE 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 from

1.2 Applicability. This method is applica
ble for the measurement of nitrogen oxides
(NO5) 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 Summary of Method

A grab sample is collected in an evacuated
flask containing a dilute sulfuric acid-hydro
gen peroxide absorbing solution, and t.he ni
trogen oxides, except nitrous oxide. are
measured colorimetrically using the
phenolclisulfonic acid (PDS) procedure.

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.

7.0 Scope and Applzcation

1.1 Analytes.

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 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 to performing
this Lest method.

5.2 Corrosive Reagents. The following re
agents are hazardous. Personal protective
equipment and safe procedures are useful in

Excess
Sample Vent

Needle
Valve

Midget
Impingers

3% HO

(15 ml each)

Analyte CAS No. Sensitivity

Nitrogen oxides (NO5), as NO5, including:
Nitric oxide (NO) tot 02—43—9
Nitrogen dioxide (NO) lOt 02—44—0 2—400 mg/dscm
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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.

5.2.) Hydrogen Peroxide (11202). Irritating
to eyes, skin, nose. and lungs.

5.2.2 Phenoldisulfonic Acid. Irritating to
eyes and skin.

5.2.3 Sodium Hydroxide (NaOI-I). 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 (H2S04). Rapidly tie
stsuctive 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
cause lung tissue damage with edema. 1 mgI
m3 for 8 hours will cause lung damage or, in
higher concentrations, death. Provide ven
tilation to limit inhalation. Reacts violently
with metals anti organics.

5.2.5 Phenol. Poisonous and caustic. Do
not handle with bare hands as it is absorbed
through the skin.

6.0 Equipment and Supplies

6.1 Sample Collection, A schematic of the
sampling train used in performing this meth
od is shown in Figure 7—1. Other gr’a.b sam
pling systems or equipment. capable of
measuring sample volume to within 2.0 per
cent and collecting a sufficient sample vol
ume to allow analytical reproducibility to
within 5 percent, will be considered accept
able alternativds, 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 equipped with an in-stack or heated
out-of-stack filter to remove particulate
matter (a plug 01’ 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 2440 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) C (2 F) intervals from —5
to 50 C (23 to 122 F(.

6.1.5 Vacuum Line. Tubing capable of
withstanding a vacuum of 75 mm (3 in.) Hg
absolute pressure. with ‘‘T” connection and
T-hore stopcock.

6.3.6 Vacuum Gauge. U-tube manometer. 1
meter (39 in.). with 1 mm (0.04 in.) divisions,
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or’ other gauge capable of measuring pressure
to within 2.5mm (0.10 in.) Hg.

6.1.7 Pomp. 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
chlor’ofluorocarbon grease is required.
Halucarbon 25-iS has been found to he effec
tive.

6.1.11 Barometer’. Mercury. aneroid, or
other’ barometer 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 r’equired for sample recovery:

6.2.1 Graduated Cylinder. 50-mi with 1 ml
divisions.

6.2.2 Storage Containers. Leak-free poly
ethylene bottles.

6.2.3 Wash Bottle. Polyethylene or glass.
6.2.4 Glass Stirring Rod.
6.2.5 Test Paper for Indicating pH. To

cover the pH range of 7 to 14.
6.3 Analysis. The following items are re

quired for analysis:
6.3.1 Volumetric Pipettes. Two 1-mi, two

2-ml, one 3-ml, one 4-mI, two 10-ml, and one
25-mi for each sample and standard.

6.3.2 Porcelain Evaporating Dishes. 175- to
250-mi capacity with lip for pouring, one for
each sample and each standard. The Coors
No. 45006 (shaflowform, 195-ml) has been
found to be satisfactor’y . Alternatirely.
polymethyl pentene beakers (Nalge No. 1203.
150-ml), or glass beaker’s (150-mi) may be
used. When glass beakers are used, etching of
the beakers may cause solid matter to be
present in tire 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) ar’e acceptable alter
natives,

6.3.4 Dropping Pipette or Dropper. Three
required.

6.3.5 Polyethylene Policeman. One for’
each sample and each standard.

6.3.6 Graduated Cylinder. 100-mi with 1-mi
divisions.

6.3.7 Volumetric Flasks. 50-mi (one for
each sample and each standard). 100-mi (One
for each sample and each standard, and one
for’ the working standard KNO/ solution), and
1000-mi (One).

6.3.8 Specti’ophotometer’. To measure at
410 nm.

6.3.9 Gradrrated Pipette. 10-mi with 0.1-mi
divisions.

6.3.10 Test. Paper’ for’ indicating’ pH. To
cover the p11 range of 7 to (4.

6.3.11 Analytical Balance. To measure to
within 0.1 mg.
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7.0 Reagents and Stan clccrcls

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 best 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 mattes’
are not expected to be present.

7.1.2 Absorbing Solution. Cautiously add
2.8 ml concentrated H,S04 to a 1-liter Cask
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.
7.3.5 Potassium Nitrate (KIlO3). 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 KNO3 Solution. Dissolve
exactly 2.198 g of dried KNO3 in water, and
dilute to 1 liter with water in a 1000-mi volu
metric flask.

7.3.7 Working Standard KNO3 Solution.
Dilute 10 ml of the standard solution to 100
ml with wates’. One ml of the working stand
ard solution is equivalent to 100 pg nitrogen
dioxide (NO5).

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, acId 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 bout’s. Store in a dark. stoppered
bottle.

7.3.9 Concentrated Ammonium Hydroxide.
73.10 Quality Assurance Audit Samples.

When making compliance determinations.
and upon availability, audit samples may be
obtained from the appropriate EPA Regional
Office or from the responsible enforcement
authority.

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 l’ran.cport

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 Cask 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 absorbing 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—i, 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 observing 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
(V1), the flask temperature (Ti), 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 flask 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 (P) is equal to the barometric 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 edna). This will usually
redluire about 15 seconds: a longer period in
dicates a plug in the probe, which must he
coirected before sampling is continued. After
collecting the sample, turn the flask valve to
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its ‘purge position. and disconnect the
flask from the sampling train.

8.1.3 Shake the flask for at least 5 min
utes.

8.1.3 If the gas being sampled contains in
sufficient oxygen for the conversion of NO to
NO2 (e.g., an applicable subpart of the stand
ards may require taking a sample of a cali
bration gas mixture of NO in N2). then intro-
duos 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 mm (3 in.) Hg absolute pressure or less; or
(2) inject o2ygen into the flask after sam
pling; or (3) terminate sampling with a min
imum of 50 mm (2 in.) Hg vacuum 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.

8.2.1 Connect the, flask to a mercury filled
U-tube manometer. Open the valve from the
flask to the manometer, and record the flask
temperature (‘I’,-). the barometric pressure.
and the difference between the mercury lev
els in the manometer. The absolute internal
pressure in the flask (Pr) is the barometric
pressure less the manometer reading. Trans
fer the contents of the flask to a leak-free
polyethylene bottle. Rinse the flask twice
with 5 ml portions of water, and add the
rinse water to the bottle, Adjust the pH to
between 9 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 lici
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.

9.0 Quality Control

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 months. 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 lange
of the spectrophotometer. Calibration mate
rials are available commercially and from
the National Institute of Standards and
Technology. Specific details on the use of
such materials should be supplied by the
vendor; general information about calibra
tion techniques can be obtained from general
reference 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, nec 410 nm as the opti
mum wavelength for the measurement of the
absos’bance of the standards and samples.

10.1.1.2 Alternatively, a scanning proce
clure may be employed to determine the
proper measuring wavelength. If the instru
ment is a double-beam spectrophotometer,
scan the spectrum between 400 and 415 nm
using a 200 pg NO7 standard solution in the
samnle cell and a blank solution in the ref
erence cell, If a peak does not. occur, the

spectrophotometer is probably malfunc
tinning and should be repaired, When a peak
is obtained witbin the 400 to 415 nm range,
the waveleogth 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-
beam spectrophotometer, follow the scan
ning procedure described above, except scan
separately the blank and standard sdlutions,
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 ml, and 8.0 ml of the KNO3 working
standard solution (1 ml=100 pg NO7) to a se
ries of five 50-ml volumetric flasks, To each
flask, add 25 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 wales’, Mix
thoroughly, and pipette a 25—ml aliquot of
each solution into 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 the 100-mi volumetric flask
and diluted to the mark. Measure the absorb-
anus of each solution at the optimum wave
length as determined in Section 10.2.1. This
calibration procedure must be repeated on

Section Quality control measure Effect

10.1 Spectrophotometer calibration Ensure linearity of spectrophotometer response to standards.
11.4 Audit sample analysis Evaluate analytical technique. preparation of standards.
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each day that samples are analyzed. Cal
culate the spectrophotometer calibration
factor as shown in Section 12.2.

10.1.3 Spectrophotometer Calibration
Qoality Control. Multiply the absorbance
value obtained for each standard by the K,
factor (reciprocal of the least squares 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 pg NO)
should be less than 7 percent for all stand
ards.

10.2 Barometer. Calibrate against a mer
cury barometer.

10.3 Temperature Gauge. Calibrate dial
thermometers against mercury-in-glass ther
mometers.

10.4 Vacuum 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 .4aalytzcol Procedures

11.1 Sample Loss Check. Note the level of
the liquid in 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
t.rator. to correct the final results.

11.2 Sample Preparation. Immediately
prior to analysis, transfer the cont.ents 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-mI
aliquot to dryness on a steam bath, 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 watei’. mix well by stirring, and add con
centrated ammonium hydroxide, dropwise.
with constant stirring, until the pH is 10 (as
determined by pH paper). If the sample con
tains solids, these must he removed by filtra
tion (centrifugation is an acceptable alter
native. subject. to the approval of the Admin
istraboi’t as l’ollows: Filter through Whatman
No. 41 filter paper into a 100-ml volumetric
flask. Rinse the evaporating dish with three
5-mI portions of water. Filter these three
rinses. Wash the filter with at least three 15-
ml portions of water, Add the filter washings
to the contents of t.he 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 100—ml volumetric flask and di
luted to the mark with water.

11.3 Sample Analysis. Mix the contents of
the flask thoroughly, and measure the ab
sorhance at the optimum wavelength used
for the standards (Section 10.2.1): using the
blank solution as a zero reference. Dilute the
sample and the blank with equal volumes of
water if the absorbance exceeds A4, the ab
sorbance of the 400-pg NO2 standard (see Sec
tion 10.2.2).

11.1 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 technique of
the analyst and the standards preparation.

11.4.3 The same analyst. analytical m’s-
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
foi’ 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 theiz’ 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 by the analyst must agree
within 5 percent of the actual concentration.
If the 5 percent specification is not met. se-
analyze the compliance and audit samples.
and include initial and reanalysis values in
the test report.

11.5.4 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 facilil.y.
the Administrator may waive the reanalysis
requirement. further audits. ox’ 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 status of the
affected facility.
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120 Dctici Annhìsis an ci Calculations

Carry out the calculations, retaining at
least one extra significant figure beyond
that of the acquired data. Round off figures
after final calculations.

12.1 Nomenclature.
A=Absorbance of sample.
A1=Absorbance of the 100-pg NO2 standard.
A2=Absorbance of the 200-pg NO2 standard.
A=Absorbance of the 300-pg NO1 standard.
A4=Absorbance of the 400-pg NO2 standard.
C=Concentration of NO5 as NO2, dry basis.

corrected to standard conditions. mg/dam3
(lb/dscfi.

Cd=Determined audit sample concentration.
mg/dscm..

C=Actual audit sample concentration. nsg/
dscm.

F=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).

lc=Spectrnpbotometer calibration factor.
ns=Mass of NO5 as NO2 in gas sample, pg.
P=Fina1 absolute pressure of flask, mm Hg

(in. Hg).
P=Initial absolute pressure of flask. mm Hg

(in. Hg).
P,,=Standard absolute preesnre. 760 msn Hg

(29.92 in. Hg).
RE=Relative error for QA audit samples. per

cent.
T=Final absolute temperature of flask. K

CR).
T=Initial absolute tensperature of flask, K

(SR).
T,d=Standard absolute temperature. 293 °K

(528 CR).
V=Sample volume at standard conditions

(dry basis). ml.
V=Volume of flask and valve, nil.
V,,=Volume of absorbing solution. 25 ml.

12.2 Spectrophotonseter Calibration Fac
tor.

K = ()()
A+2A2+3A3+4A

Eq. 7-)
A( +A,-+A3-+A.

12.3 Sample Volume. Dry Basis, Corrected
to Standard Conditions.

VSC=(VfV3)[J Eq. 7-2
sid ,Tf T

= K)(Vf
[Tf T1

Where:

K=0.3858 03(0 m Hg for metric units.
K=17.65 0R/in. Hg for English units.

12.4 Total pg NO2 per sample.

rn=2KAF Eq. 7-3

Where:
2=50/25. the aliquot factor.

NOTE: If other than a 25-nsl aliquot is used
foi’ analysis, the factor 2 nsust. he replaced by
a corresponding factor.

12.5 Sample Concentration, Dry Basis.
Corrected to Standard Conditions.

C =K5(m/V5) Eq. 7-4

Where:
K2=10 (mg;mi),s,pg/ml) for metric units.
K2=6.242 a 10 (lb/scf)/(pg/nsl) for English

units.
12.6 Relative Error for QA Audit Samples.

RE = 100 (C4 —C )!C Eq. 7-5

1.1.0 Method Pecjonnnnce

33.1 Range. The analytical range of the
method has been determined to he 2 to 400
milligrams NO (as NO2) per dry standard
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cubic meter, without having to dilute the
sample.

14.0 Polluhon Prevention [Reservedi

15.0 Waste Manaqernent [Reserved]

16.0 J?eferences

1. Sl;andard Methods of Chemical Analysis.
6th ed. New York. D. Van Nostrand Co., Inc.
1962. Vol. 1. PP. 329—330.

2. Standard Method of Test for Oxides of
Nitrogen in Gaseous Comhustion Products
(i’henoldisulfonic Acid Procedure). In: 1968
Book of ASTM Standards. Part 26. Philadel
phia. PA. 1968. ASTM Designation D 1608—60.
pp. 725—729.

3. Jacob. M.D. The Chemical Analysis of
Air Pollutants. New York. Interscience Pub
lishers. Inc. 1960. Vol. 10, pp. 351—356.

4. Beatty, R.L.. LB. Berger, and, HR.
Schrenk. Determination of Oxides of Nitro
gen by the Phenoldieulfonic Acid Method.

Bureau of Mines. U.S. Dept. of Interior. RI.
3687. February 1943.

5, Harnil. HF. and D.E. Camann. Collabo
rative Study of Method for the Determina
tion of Nitrogen Oxide Emissions from Sta
tionary Sources (Fossil Fuel-Fired Steam
Generators). Southwest Research Institute
Report for Environmental Protection Agen
cy. Research Triangle Park, NC. October 5,
1973.

6. Hamil. HF. and RE. Thomas. Collabo
rative Study of Method foi’ the Determina
tion of Nitrogen Oxide Emissions from Sta
tionary Sources (Nit;ric Acid Plants). South
west Research Institute Report for Environ
mental Protection Agency. Research Tri
angle Park. NC. May 8, 1974.

7. Stack Sampling Safety Manual (Draft).
U.S. Environmental Protection Agency, Of
fice of Air Quality Planning and Standards,
Research Triangle Park. NC. September 1978.

17.0 Tables, Diaqra7ns. Flowclmrts. and
Validu lion Data
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Figure 7-1. Sampling Train, Flask Valve, and Flask.

METHOD 7A-—DETImMINATION OF NITROGEN
OXIDE EMISSIONS FROM STATIONARY
SOURCES (ION CHROMATOGRAPHIC METHOD)

NOTE: This metlocl 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 shorough knowledge of
at least the following additional test meth
ods: Method 1. Method 3. Method 5. and
Method 7.

1.0 Scope and Application

1.1 Analytes.

h
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METHOD 7E—DETERMINATI0N OF NITROGEN
OxmES EMISSIONS FROM STATIONARY
SOURCES (INSTRUMENTAL ANALYZER PROCE
DURE)

1.0 Scope and Application

What is Method 7E?

Method 7E is a procedure for measuring ni
trogen oxides (NO) 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-

1.2 .4pplicabi?iiy. When is 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

culations. and data analysis. This method
does not completely 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.

ib) Method 4—Determination of Moisture
Content in Stack Gases.

1.1 Anolytes. What does this method deter
mine? This method measures the concentra
fran of nitrogen oxides as NO2.

measurement of NO concentrations in sta
tionary socrce emissions is required. eifher
to determine compliance with an applicable

/4 f/Lt
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STATE OF IWNO,SPollution Control Boaj
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Figure 71)-i. Ion Chromatograph of a Prepared Sample.

Analyte CAS No. Sensitivity

Nitric oxide (NO) 10102—43—9 Typically <2% of
Nitrogen dioxide (NO2) 10102—44—0 Calibration Span.
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emissions standard or to conduct perform
ance testing of a continuous monitoring sys
tem (GEMS). Other regulations may also re
quire the nse of Method 7E.

1.3 Data Quality Objectives (DQO). How
good must my collected data be? Method 75 is
designed to provide high-quality data for de
termining compliance with Federal and
State emission standards and for relative ac
curacy testing of GEMS. 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 Data Quality Assessment for Low
Emitters. Is performance relief granted when
testing low-emission units? Yes. For low-emit
ting sources, there are alternative perform
ance specifications for analyzer calibration
error, system bias, 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 NO2
separately or simultaneously together but,
for the purposes of this method. NO\ 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 Error. for non-dilu
tion systems, means the difference between
the manofacturer certified concentration of
a calibration gas and the measured con
centration of the same gas when it is intro
cluced into the analyzes in direct calibration
mode.

3.2 Calibration Curve means the relation
ship between an analyzer’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 NO 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 amended Au
gust 25. 1999, EPA—600/R--97!121 or more recent
updates. The tests for analyzer calibration
error, drift, and system bias require the use
of calibration gas prepared according to this
protocol. If a zero gas is used for the low-
level gas, it must meet the requirements
antler 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 concentration that is less than 20

percent of the calibration span and may he a
zero gas.

3.3.2 Mid-Level Gas means a calibration
gas with a concentration that is 40 to 60 per
cent of the calibi’ation span.

3.3.3 High-Level Gas means a calibration
gas with a concentration that is equal to the
calibration span.

3.4 Calibration Span means the uppel’ limit
of the analyzer’s calibration that is set by
the choice of high-level calibration gas. No
valid run avei’age concentration may exceed
(;he 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 emissions are substan
tially less than the limit. In such cases, cali
bration spans that are practicable to achiev
ing the data quality objectives without being
excessively high should be chosen.

3.5 Centroidal Area means the central area
of the stack or duct that is no greates’ 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 NO2 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- a.nd post-run system bias (or system
calibration error) checks at a specific cali
bration gas concentration level (i.e. low-.
mid- or high-).

.7.10 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
othei’ 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 nleas
nremen t bias.

3.12 Low-Concentration Analyzer means
any analyzer that operates with a calibra
tion span of 20 ppm NO5 or lower. Each ana
lyzer model used routinely to measure low
NO5 concentrations must pass a enanufactur
ci’s stability test (MST). An MST subjects
the analyzer to a range of 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 cx
emot 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 System means all of the
equipment used to determine the NO 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 TOne means the time it
bakes 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 flow rate
or dilution ratio.

3.15 Run means a series of gas samples
taken successively from the stack or duct. A
test normally consists of a specific number
of runs.

3.16 System Bias means the difference be
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 between the measured concentration
of low-, mid-, or high-level calibration gas
and the certified concentration for each 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
quired by the applicable regulation.

‘1.0 Interferences

Note that interferences may vary among
instroments and that instromen t-specific
interferences must be evaluated through the
interference test.

5.0 Safety

lVh,rrt safety measures should I consider when
usinq lids metbod? This method may require
you to work with hazardous materials and in
hazardous conditions. We encourage you to
establish safety procedures before using the
method. Among other precautions, you
should become familiar with the safety ccc-

ommendations in the gas analyzer user’s
manual. Occupational Safety antI Health Ad
ministration (OSl-IA) i’egulationa concerning
cylinder and noxious gases may apply. Nitric
oxide and NO2 are toxic and dangerous gases.
Nitric oxide is immediately converted to NO
upon reaction with air. Nitrogen dioxide is a
highly poisonous and insidious gas. Inflam
mation of the lungs from exposure may
cause 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 cal’s and with adequate
ventilation. Emission-level exposure to these
gases should be avoided.

6.0 Equipment 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 tile measurement sjs
1cm? You may use any equipment and sup
plies meeting the following specifications.

(1) Sampling system components that are
not evaluated in the system bias or system
calibration error 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.

(4) All system components (excluding sam
ple conditioning components, if used) must
maintain the sample temperature above the
moisture dew point.

Section 6.2 provides example equipment
specifications for a NO5 measurement sys
tem. Figure 7E—1 is a diagram of an example
dry basis measurement system that is likely
to meet the method requirements and is pl’O

vided as guidance. For wet-basis systems,
you may use alternative equipment and sup
plies as needed (some of which ads described
in Section 6.2), provided that the measure
ment system meets the applicable perform
ance specifications of thIs method.

6.2 Measuremen I System Components
6.2.1 Sample Prol,e. Glass, stainless steel,

or other approved material, of sufficient
length to traverse the sample points.

6.2.2 Particulate Filter. An in-stack or out-
of-stack filter. The filter must be made of
material that is non-reactive to the gas
being sampled. The filter media for out-of-
stack filters must be included in the system
bias test. The particulate filter i’equirement
may be waived in applications where no sig
nificant particulate mattel’ is expected (e.g..
for emission testing of a combustion tui’bine
fii’ing natural gas).
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6.2.3 Smnple Line. The sample line from
the probe to the conditioning system/samole
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 be main
tamed 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 before the ana
lyser.

62.4 Conditioning Ecjuipinent. For dry basis
measurements, a condenser, dryer or other
suitable device is required to remove mois
ture continuously from the sample gas. Any
equipment needed to heat the probe or sam
ple line to avoid condensation prior t.o 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 components 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 shovm in Figure 7E—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 Manifotd. 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. las system calibra
tion macIc, the system should be able to flood
the sampling probe and vent excess gas. Al
ternatively. calibration gases may be intro
duced at the calibration valve following the
probe. Maintain a constant 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 liwnifoid. For the Lvpe of
system shown in Figure 7E-l. the sample gas
manifold diverts a portion of the sample to
the analyzer. Z.he remainder to the
by-pass discharge vent. The manifold should
also be able to introduce calibration gases

40 CFR Ch. 1(7—1—09 Edihon)

directly to the analyzer (except 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 discharge the bypass gas.

6.2.8 NO5 Analzjzer. An instrument that
continuously measures NO5 in the gas
stream and meets the applicable specifica
tions in Section 13.0. An analyzer that oper
ates on the principle of chemiluminescence
with an NO2 to NO converter is one example
of an analyzer that has been used success
fully in the past. Analyzers operating on
other principles may also he used provided
the performance criteria in Section 13.0 are
met.

6.2,8.1 Dnai Range Analyzers. For certain
applications, a wide range of gas concentra
tions may be encountered, necessitating the
use of two measurement ranges. Dual-range
analyzers ale 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 law measurement range,
they are recorded on the high range. As an
alternative to using a dual-range analyzer,
you may use two segments of a single, large
measurement scale to serve as the low and
high ranges. In all cases, when two ranges
are used, you must quality-assure bath
ranges using the proper sets of calibration
gases. You must also meet the interference,
calibration error, system bias, and drift
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
an the low range due to signal-to-noise ratio
considerations.

6.2.8.2 Law Concentration ,inalyzer. 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 7E--5 for test parameters.

6.2.9 Data Reeorctin.q .A strip chart re
corder. computerized data acdluisition sys
tem, digital recorder, or data logger for re
cording measurement data may he used.

7.0 Reagents and Standards

7.1 Calibration Gas. What calibration
gases do I need? Your calibration gas must
be NO in N and certified (or recertified)
within an uncertainty of 2.0 percent in ac
corclance with “EPA Traceability Protocol
far Assay and Certification of Gaseous Cali
bration Standards” September 1997. as
amended August 25. 1999. EPA-6001R-97;121.
Blended gases meeting the Traceability Pro
tocol are allowed if the additional gas cam
oouents are snown not to interfere with the
aoslysis. If a zero gas is used for the low-
level gas, it. must meet the requirements
under tlse defiui tiun for zero air material’
in 40 CFtI 72.2. Tile 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 mix
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 recommenda ti on for selecting calibra
tion gases is to bracket the sample con
centrations. The following calibration gas
concentrations are required:

7.1.1 High-Lard 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 Gas. 40 to 60 percent of the
calibration span.

7.1.3 Low-Level Gas. Less than 20 percent
of the calibration span,

7.2.4 Con carter Efficieisci, Gas. What re
agents do 1 need for the converter efficiencp
test? The converter efficiency ga.s is a manu
facturer-certified gas with a concentration
sufficient to show NO2 conversion at the con
centrations encountered in the source. A test
gas concentration in the 40 to 60 ppm range
is suggested, hut other concentrations may
be more appropriate to specific sources. For
the test described in Section 8.2.4.1. NO2 is
required. For the alternative converter effi
ciency tests in Section 16.2, NO is required.

7.2 Interlerence Check. What reagents do I
need for tlu’ interference check? Use the appro
priate teat gases listed in Table 7E—3 or oth
ers not haled that can potentially interfere
(as indicated by the test facility type, in
strument manufacturer. etc.) to conduct the
interference check. These gases should he
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
ance criteria, it is your responsibility to
identify tlse specific optione you have cho
sen, to document that the performance cli
teria for that Option have been met, and to
identify any deviations from 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. Far performance testing of
continuous emission monitoring systems.
fallow tile sampling site selection anti tra
verse point layout procedures described in
the appropriate performance specification or
gpplicable regulation (e.g., Performance
Specification 2 in appendix B to this past).

8.1.2 Deli rmination of Slratilicalion. Per
form :c stratification test at each test Site tO
determine the appropriate number of sample
traverse points. If testing for multiple pol
lutants as’ diluents at the same site, a strati
fication test using only one pollutant or dlil
nent satisfies this requirement. A stratifica
tion test is not required for small stacks
that are less than ‘1 inches in diameter. Ta
test far stratification. use a probe of appra
ps’iate length to measure the NO5 (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 an a line pass
ing througls the centroidal area. Space the
three points at 16.7. 50.0, and 83.3 percent of
the measurement line. Sample far a min
imum of twice the system response time (see
Section 8.2.6) at each traverse point. Cal
culate the individual point and mean NO5
concentrations. If the concentration at each
traverse paint differs from the mean con
centi’ation for all traverse points by no more
than: (a> ± 5.0 percent of the mean concentra
tion; or (b) ± 0.5 ppm (whichever is less re
strictive), the gas stream is considered
unstratified and yon may collect samples
from a single point that most closely
matches the mean. If the 5.0 percent or 0.5
ppm criterion is nat met, but the concentra
tion at each traverse point differs from the
mean concentration for all traverse paints
by no more than: (a> ± 10.0 percent of the
mean: or (b) ± 1.0 ppm (wlsichever 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
paints at 16.7, 50.0. and 81.3 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 as’ within ± 1.0 ppm), and if the
stack diameter (Os’ equivalent diameter, for a
rectangular stack or duct) is greater than 2.4
metes’s t7.8 ft>, tlsen you may use 3-point
sampling and locate the three points along
the measurement line exhibiting the highest
average concentration during the stratifica
tion teat, at 0.4, 1.0 and 2.0 meters fs’om the
stack or duct wall. If the gas stream is found
to be stratified because the 10.0 percent or 1.0
ppm criterion for a 1-paint test is not met.
locate twelve traverse points for the test in
accos’dvmce wit.ls Table 1—i as’ Table 1 2 of
Method 1.

8.2 Initial Measurement Sistem Performance
Tasts. (Clint initial performance criteria Inns! iii>,

si/S tem meet before I begin collecting sum ples?
Before measuring ensissions. perform the fol
lowing: procedures:

Ia; Calibration gas verification,
hi Measurement syslem preparation.

>c> C:alihratian errol’ test,
cl) NO. to NO conversion efficiency test, it’

aptl icabl e.
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(e) System bias check.
(f) System response time test, and
(g) Interference cheek
8.2.1 Calibration Gas Verification. 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
not expired. This documentation should he
available on-site for inspection. To the ex
tent practicable. select a high-level gas con
centration that will result in the measured
emissions being between 20 and 100 percent of
the calibration span.

8.2.2 Measurement System Preparation. How
do 1 prepare my measurement system? Assem
ble, prepare, and precondition the measure-
meat system according to your standard op
erating procedure. Adjust the system to
achieve the correct sampling rate or dilution
ratio (as applicable).

8.2.3 Calibration. Error Test. How cIa 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 sequentially. For non-dilution-
type measurement systems, introduce the
gases in direct calibration mode. For dilu
tion-type measurement systems, introduce
the gases in system 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 any 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
7E—1. For each calibration gas. calculate the
analyzer calibration error using Equation
7E-1 in Section 12.2 or the system calibration
errol’ using Equation 7E--3 in Section 12.’l (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-point calibration is achieved.

8.2.4 NO to NO Conversion Efficiency Test.
Before or after each field test, you must con
duct an NO2 to NO conversion efficiency test
if your system converts NO, to NO before
analyzing for NO5. You may risk testing’
multiple facilities before performing this

test. provided you pass this test at the con
clusion of the final facility test. A failed
final conversion efficiency test in this case
will invalidate all tests performed subse
quent to the test in which the converter effi
ciency test was passed. Follow the proce
dures in Section 8.2.4.1. or 8.2.4.2. If desired,
the converter efficiency factor derived from
this test may be used to correct the test re
sults for converter efficiency if the NO2 frac

tion in the measured test gas is known. Use

Equation 7R-8 in Section 12.8 for this correc

tion.

8.2.4.!. Introduce NO2 converter efficiency
gas to the analyzer in direct calibration
macis and record the NO5 concentration dis
played by the analyzer. Calculate the con
verter efficiency using Equation 7E-7 in Sec
tion 12.7. The specification for converter effi
ciency in Section 13.5 must be met. The user
is cautioned that state-of-the-art NO2 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 best 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
far the measured concentration to increase
to a value that is within 95 percent or 0.5
ppm (whichever is less i’estrictive) of the cer
tified gas concentration. Continue ta observe
the gas concentration reading until it has
reached a final, stable value. Record this
value on a form similar to Table 7E-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 to 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 5.0 percent of the upscale gas con
centi’ation (whichever is less restrictive).

(2) Continue to observe the low-level gas
reading until it has reached a final, stable
value and record the i’esult on a form similar
to Table 7E—2. Operate the measurement sys
tem at the normal sampling’ sate during all
system bias checks. Make only the adjust
ments necessary to achieve proper calibra
tion gas flow rates at the analyzer.

(3) From these data, calculate the meas
urement system response time (see Section
8,2,6) and then calculate the initial system
bias using Equation 7E—2 in Section 12.3. For
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dilution systems. calcuiate the system cali
bration error in lieu of System bias using
equation 7E—3 in Section 12.4. See Section
13.2 for acceptable performance criteria for
system bias and system calibration error. If
the initial system bias (or system calibra
tion error) specification is not met, take cor
rective action. Then, you must repeat the
applicable calibration error test from Sec
tion 8.2.3 and the initial system bias (or 2-
point system calibration error) check until
acceptable results are achieved, after which
you may begin sampling.

(NOTE: For dilution-type systems, data
from the 3-point system 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, antI if response time data
were recorded).

8.2.6 Measurement 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 field. If you
have multiple analyzers of the same make
and model, you need only perform this alter
native interference check on one analyzer.
You may also meet the interference check
requirement if the instrument manufacturer
performs this os’ 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 potentially
encountered during a test, see examples in
Table 7E—3) into the analyzes’ separately or
as mixtures. Test the analyser with the in
terference gas alone at the highest con
centration expected at a test source and
again with the interference gas and NO5 at a
representative NO5 test concentration. For
analyzei’s measuring NO5 greater than 20
ppm. use a calibration gas with an NO5 con
centration of 80 to 100 ppm and Set this con
centration equal to the calibration span. For
analyzei’s measuring less than 20 ppm NO5.
select an NO concentration for the calibra
tion span that reflects the emission levels at
the sources to be tested, and perform the in
terference check at that level. Measure the
total interference s’espunse of the analyzer to
these gases in ppmv. Record the responses
and determine the interference using Table
7E—4. The specification in Section 13.1 must
be met.

(2) A copy of this data. including the date
completed and signed certification, must be
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available for inspection 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 detector) are replaced with dif

ferent model parts. If major components are
replaced with cliffes’eot model parts, the in
terference gas check must be repeated before
returning the analyzer to service. If major
components are replaced, the interference
gas check must be repeated before returning
the analyzer to service. The tester must en
sure that any specific technology, equip
ment, or procedures that are intended to re
move interference effects are operating prop
erly during testing.

8.3 Dilution-Type Systems-—Special Consid
erations. When a dilution-type measurement
system is used. there az’s three important
considerations that must be taken into ac
count to ensure the quality of the emissions
data. First, the c’itical orifice size and dilu
tion ratio must be selected properly so that
the sample dew oit- ‘ill be below the sam-
ole 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 for at least two
times the response time before recording any
data. Then, traverse all required sampling
points, sampling at each point for an equal
length of time and maintaining the apps’o
pz’iate sample flow rate or dilution ratio (as
applicable). You must record at least one
valid data point per minute during the test
run.

(2) Each time the probe is removed from
the stack and replaced. you must recondition
the sampling system l’or at least two times
the system response time prior to your next
recording. If the average of any run exceeds
the calibration span value, that run is in
valid.

(St You may satisfy the rnultipoint tra
verse requirement by sampling sequentially
using a single-hole probe ui a multi-hole
probe designed to sample at- the prescribed
points with a flow within 10 percent of mean
flow rate. Not-withstanding. for applications
under part. 75 of this chapter, the use of
multi—hole probes is subject. to the approval
of the Administrator.

8.3 Post—Run S5sleln Bins Check and Drift
Assessmcn).

How do I confirm that. each sample I col
lect is valid? After each inn, repeat the sys
t.em bias check or 2-point system calibration
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error check (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 anti the
completion 01’ the post-run system bias or
system calibration error check. Note that for
all post-run system bias or 2-point system
calibration error checks, you 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
videcl 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
bias (or system calibration error) check,
then the run is invalid. You must diagnose
and fix 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
7E-.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
bias (or 2-point system calibration error)
checks are fiassed, but the low-or upscale
drift exceeds the specification in Section
13.3. the run data are valid. hut 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-ron bias (Or 2-
point calibration error) check data may be

40 CFR Ch. (7—1—09 Edition)

used as the pre-run data for the next run in
the test sequence at the discretion of the
tester.

8.6 _4llernntive Itt(erl’erence and Stjstern Bias
Checks (Dynamic Spike Procedure). If] want to
use tire dynamic spike procedure to vniidat’c trIp
dctn. what procedure should I follow? Except
for applications under part 75 of this chapter.
you may use the dynamic spiking’ procedure
and requirements provided in Section 16.1
during each test as an alternative to the in
terference check and the pre- and Post-run
system bias checks. The calibration error
teat is still required under this option. Use of
the dynamic spiking procedure for Part 75
applications is subject to the approval of the
Administrator.

8.7 Moisture correction. You most deter
mine the moisture content of the flue gas
and correct the measured gas concentrations
to 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 GEMS being evaluated for
relative accuracy. Moisture correction is
also required if the applicable limit is in lb/
mmBtu and the moisture basis of the Method
7E NOx analyser is different from the mois
ture basis of the Method 3A diloent gas (CO2
or O) analyzer.

9.0 Quality Control

What quality control measures must I take?

The following table is a summary of the
mandatory, suggested, and alternative q ual
I ty assurance and quality control measures
and the associated frequency and acceptance
criteria. All of the QC data, along with the
sample run data, must he documented and
included in the test report.

SUMMARY TABLE OF AQ/QC

Status Process or element QAJQC specification Acceptance criteria Checking frequency

M
M
M
S

S
M................

Analyzer resolution
or sensitivity.

Interference gus
check.

Traceability protocol
(Gi. G2).

l’ligh.level gas
fetid-level gas
Low-level gas
Data resolution

Probe material
Probe. filler and

sample line tem
perature.

Sum of responses C 2.5% of calibration
span Alternatively, sum of reoponses:

0 0.5 ppmv for calibration opans of 5 to
to ppme.

0 0.2 ppmv for calibration spans e 5 ppmv.
See Table 7E-3.
Valid certificate required Uncertainty

2.0% of tag value.
Eqsal to the calibration span
40 to 60% of calibration span
< 20% of calibration span
C 0.5% of full-scale range

SS or quartz if stacky 500%
For dry-busms analyzers, keep sample

above the dew point by heating, prior to
sample conditioning.

Each test.
Each test.
Each test.
Manufacturer design.

East test
Each run,

S Identify Data User

S Analyzer Design

M

M Calibration Gases

Regulatory Agency or other primary end Before designing
user of data, test.

c 2.0% of full-scab range Manufacturer design.

Data Recorder De
sign.

Sample Estraction
Sample Entraction
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Slatus Process or element QA/OC specification Acceptance criteria Checking frequency

M
S

M

Multiple sample
points simulta
neously.

Data Recording
Date Parameters

Date Perameters

Celibretion valve ma
teriel.

Sample pump mate
rial.

Manifolding material
Equipment efficiency

Analyzer calibration
error (of 3-point
system calibration
error for diluboe
systems).

System bias )or pry-
and post-run 2-
point system cali
bration error for di
lution (Systems).

For wet-basis analyzers, keep sample
abovo dew point at all times, by heating
or dilution.

SS

Inert to sample constituents

Inert to sample constituents
< 5% target compound removal

Pass system bias check
Wdhmn 2.0 percent ot the calibration

span of the analyzer for Ike low-, mid-,
and high-level calibration gases.

Alternative specification: 0.5 ppmv abso
lute difference.

Within ± 5.0% of the analyzer calibration
span for low-sacle and upscale calibra
tion gases.

Alternative specification: a 0.5 ppmv abso
lute difference.

Determines minimum sampling time per
point.

o 3.0% of calibration span for low-level
end mid- or high-level gases.

Alternative specification: 0 0.5 ppmv abso
lute difference.
90% of certified test gas concentration

22 times system response time

Two times the system response time

Within 10% of flow rate established dering
system response time check.

All points within:

± 5% of mean for 1-point sampling.
10% of mean for 3-point.

Alternatively, all points within:
± 0.5 ppm of mean for 1-point sampling.
± 1.0 ppm of mean for 3-point sampling.
Multi-hole probe with verifiable constant

flow through all holes within 10% of
mean flow rate (requires Administrelive
approval for Part 75).

0 1 minute average
All t-minute averages within calibration

span.
Run average 0 calibraton span

Each tesl.

Each test.

Each test.
Veritied throegh sys

tem bias check.
Each bias chock.
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
fimt run and when
probe is removed
from and re-in
serted into the
stack.

Each sample point.

Each ran.

S

S

S
S

Sample Ectraction

Sample Extraction

Sample Entraction
Moisture Removal

Filter inertnessS Particulate Removal
Analyzer & Calibra

tion Gas Perform
ance.

M System Performance

M Syalem Performance

M System Performance

System response
time.

Drift

fat System Performance ND5-NO conversion
effidiency.

M System Performance Fargo time

M System Performance

M System Performance

M Sample Foist Selec
hon.

A

Minimem sample
time at each point.

Stable sample flow
rate (surrogate for
maintaining sys
tem response
time).

Stratification test

No. of openings in
probe.

Frequency
Sample concentra

tion range.
Average concentra

tion for the run.

Prior to first ran.

Each run.

During run.
Each run.

Each run.

S = Suggest.
U = Mandatory.
A = Alternative.
Agency.
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JO.)) C’alila-otion 050 Sinclardfation

What measurement system calibrations are
required?

(H The initial 3-point calibration error test
as described in Section 8.2.3 and the system
bias (or system calibration error) checks de
scribed in Section 8.2.5 are required and must
meet the specifications in Section 13 before
you 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 ui
NO that it detects. Analyzers that measure
NO and NO, separately without using a con
vaster must he calibrated with both NO and
NO2.

(2) You must include a copy of the manu
facturers 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 must also include
the date of the most recent dilution system
calibration against flow standards and the
name of the person or msnufacturer who car
ried out the calibration in the test report.

11.0 Analytical Procedures

Because sample collection and analysis si’s
performed together (see Section 8). addi
tional discussion of the analytical procedure
is not necessary.

12.0 Calculations and Data Analysis

You must l’ollow the procedures for cal
culations and data analysis listed in this sec
tion.

12.1 Nonienclnture. The terms used in the
equations are defined as follows:
ACE Analyzer calibration error. percent of

calibration span.
Bw5 = Moisture content of sample gas as

measured by Method 4 or other approved
method, percentAoo.

= Average unadjusted gas concentration
indicated by data recorder for the test run.
PpiflV.

C1, = Pollutant concentration adjusted to dry
conditions. oomv.

C,,, = Measured concentration of a calibra
tion gas (low, mid, or high) when intro
duced in direct, calibration mode. ppmv.

Average effluent gas concentration ad
justed far bias. ppmv.

= Average 01’ initial and final system cali
bration bias or 2-point system calibration

error) check responses for the upscale cali
bration )Oas. ppmnv.

Cs,, = Actual concentration of the upscale
calibration gas. ppmv.

= NO0 concentration in the stack gas
as calculated in Section 12.6. ppmv.

Average of the initial and fiaal system
calibration bias (or 2-point system calibra
tion error) check responses from the low-
level (or zero) calibration gas, ppmv.

C0,, = Actual concentration of the low-level
calibration gas, ppmv.

C, = Measured concentrat.ion of a calihratioa
gas flow, mid, or high) when introduced in
system calibration mode, ppmv.

= Concentration of NO5 measured in the
spiked sample, ppmv.

= Concentration of NO5 in the undi
luted spike gas. ppmv.

C,,5 = Calcalated concentration of NO in
the spike gas diluted in the sample, ppmv.

= Manufacturer certified concentration of
a calibration gas (low, mid, or high). ppmv.

= Pollutant 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.
5ff1,0, = NO to NO converter efficiency. per

cent..
NO,,’,,. = The NO0 concentration corrected

for the converter efficiency. ppmv.
N0X100,., = The final NO5 concentration oh

served during the converter efficiency test-
in Section 16.2.2. ppmv.

= The highest NO5 concentration ob
served during the converter efficiency test
in Section 16.2.2, ppmv.

Qspa, = Flow rate of spike gas introduced in
system calibration mode. L’min.

QT,,, = Total sample flow rate during the
spike test. L/min.

S = Spike recovery. percent.
SB = System bias, percent of calibration

span.
SB1 = Pre-run system bias. percent. of cali

bration span.
SB12,1 = Post-run system bias. percent of

calibration span.
SOS = System calibration error. percent of

calibration span.
SOS, Pie-run system calibration error. 12cr-

cent. of calibration span.
SOS,-,,.1 = Post-ron system calibration error.

percent 01’ calibration span.
12.2 Analyser Calibration Error. For non—di

lution systems, use Equation 75—1 to cal
culate the analyzer calibration error for the
low-, mid-. and high-level calibration gases.

ACE = 0,r —

“ x 100 Eq. 7E-1
Cs

298



Environmental Protection Agency Pt. 60, App. A-4, Meth. 7E

12.4 S stem Calibration Error. Use Equation
7E—3 to calculate the system calibration
error for dilution systems. Equation 7E—3 ap
plies to both the initial 3-point system cali
bration error test and the subsequent 2-point
calibration error checks between test runs.

Eq. 7E—2 In this ecluation, the term “Cs” refers to the
diluted calibration gas concentration meas
ured by the analyzer.

- (C0 DF) —cr
SCE= x100

Cs
Eq. 7E-3

12.5 Drift Assessment. Use Equation 7E—4 to
separately calculate the low-level and
upscale drift over each test run. For dilution
systems. replace “SB,m” and ‘551’ with
“SCE1” and “SUE1”, respectively, tn cal
culate and evaluate drift.

D = ISB5na — SBJ Eq. 7E-4

12.6 Effluent Gas Concentration. For each
test run, calculate C, the arithmetic aver
age of all valid NO concentration values
(e.g.. 1-minute averages). Then adjust the
value of C for bias using Eqnation 7E--5a if
you use a non-zero gas as your low-level cali
bration gas, or Equation 7E—5b if you use a
zero gas as your low-level calibration gas.

= (C4w
—

C51) +

r CM.4

6 — 4w
—

4)

12.7 1V02--—NO Conversion Efficiencli. If the
NO converter efficiency test described in
Section 8.2.4.1 is performed, calculate the ef
ficiency using Equation 7E—7.

FIT — Coir x 100N02 c.
12.8 N02—NO Conversion Efficiency Correc

tion. If desired, calculate the total NO5 con
centration with a correction for converter el
ficiency using Equations 7E—8.

Eq. 7E-5a

Eq. 7E-5b

12.3 System Iliac. For nun-dilution eye-
turns, use Equation 7E-2 to calculate the sys
tem bias separately for the low-level and
upscale calibration gases.

sB=C0 xlOO
Cs

NO0. NO. O0NO
x 100 Eq. 7E-S

ElY0,

12.9 Alternative NO2 Converter Efficiency. If
the alternative procedure of Section 16.2.2 is

Eq. 7E-7 used, determine the NO5 concentration de
crease from NOx,,4 after the minimum 30-
minute test interval using Equation 7E.-9.
This decrease from NOXk must meet the re
quirement in Section 13,5 for the converter
to be acceptable.

% Decrease
= ‘VO1,

—

x 100 Eq. 7E’-9
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12.10 Moisture Correction. Use Equation Dpnatnw Spinng Procedure in Section 16.1.3.
7E-i0 if your measurements need to be cor- Use Equation 7E’li to determine the cal
rected to a dry basis. enlaced spike gas concentration. Use Equa

tion 7E.-12 to calculate the spike recovery.

Eq. 7E10
1

12.11 Calcula ted Spike Gas Concentration
ansi Spike Recovery for the Example Alternative

I?
= DF (cv. — +

100 Eq. 7E-12

13.0 Method Performance

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
calibration gas level (low, mid, and high) the
calibration error must either be within ± 2.0
percent of the calibration span Alter
natively. the results are acceptable if IC5 —

C,) or C—C,] tas applicable) is 0.5 ppmv.
13.2 System Bias. This specification is ap

plicable to both the system bias and 2-point
system calibration errol tests described in
Section 8.2.5 and 8.5. The p1w- and post-run
system bias (Or system calibration error)
must he within ± 5.0 percent of the calibra
Lion span for the low-level and upscale cali
bration gases. Alternatively, the results are
acceptable if C Cir j5 0.5 ppmV 01’ if I
C,— C., is 0.5 ppm’ (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 drift is
also acceptable if the pre- and post-run bias
(or the pie- and post-run system calibration
error) responses do not differ by more than
0.5 ppmv at each gas concentration (i.e. I C,
,,‘- C, 0.Sppmv).

13.4 Interference Check. The total inter
ference response (i.e., the sum of the inter
ference responses of all tested gaseous com
ponents) must nat 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 far the
interlereat tested with and without the pol
lutant present. The results al’e also accept
able if the sum of the responses does not ex
ceed 0.5 ppinv for a calibration span of 5 to 10
ppmv. or 0.2 ppmv far s calibration span a 5
PPmV.

13.5 50, to .VO Conversion Efticiencg Test
(as applicable). The NO to NO conversion ef
ficiency. calculated according l.a Equation
7E—7. must he greater than or eqnal to 90 per
cent. The alternative conversion efficiency
check, described in Section tC.2.2 and cal-

culated according to Equation 7E—9. must
not result in a decrease from NO5,,1by mare
than 2.0 percent.

13.6 Alternative Dynamic Spike Procedure.
Recoveries of both pre-test spikes and past-
test spikes must be within 100 ± 10 percent. If
the absolute difference between the cal
culated spike calue and measured spike
value is equal to or less than 0.20 ppmv, then
the requirements of the ADSC are met.

1.1.0 Pollution Prevention [Reserved]

1.5.0 Waste Management [Reserved]

16.0 .4tterna tire Procedures

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 soul’ce 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 after the test..

.76.1.2 Spiking Procedure Requirements. The
spikes must he prepared from EPA
Traceability Protocol gases. Your procedure
must be designed to spike field samples at
two tai’get levels bath before and after the
test. Your target spike levels should bracket
the average sample NO concentrations. The
higher taUget concentration must be less
than the calibration snail. 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.

—
(C’,,) (Q5515c)

(‘RI
—

Eq. 7E—l I
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16.1.3 E.rornpie .S’piti,uj Procedure. Deter
mine the NO concentration needed to gen
erate concentrations that are 50 and 150 per
cent of the anticipated NO concentration in
the stack at the total sampling flow i’ate
while keeping the spike flow 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 SE—il in
Section 12.11 to determine the calculated
spike concentration in the collected sample.

(1) Prepare the measurement system and
conduct the analyzer calibration error test
as described in Sections 8.2.2 and 8.2.3. Fol
lowing the sampling procedures in Section
8.1. determine the stack NO 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 system calibration mode
and begin sample collection. Wait for at
least two times the system response time be
fore measuring the spiked sample concentra
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 for
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 Alternative NO to NO Conversion Efji
cienclj Procedures. You ma.y 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 Tedlur Bctq Procedore. Perform the
analyzer calibration error test. to document
the calibration (both NO and NO modes, as
applicablel. Fill a Tedlat’ bag approximately

half full with either ambient. air. pure oxy
gen. or an oxygen standard gas with at least
19.5 percent by volume oxygen content. Fill
the remainder of the bag sri Ut mid- to high-
level NO in E- (or other appropriate con
centration) calibration gas. (Note that the
concentration of the NO standard should be
sufficiently high enough for the diluted con
centration to be easily and accui’ately meas
ured on the scale used. The size of the bag
should he large enough to accommodate the
procedure and time required.)

(1) Immediately attach the bag to the inlet
of the NO5 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 NO5 concentra
tion for a period of 30 minutes. If the NO5
concentration drops more than 2 percent. ab
solute from the peak value observed, then
the NO converter has failed to meet the cci
teria of this test. Take corrective action.
The highest NO value observed is considered
to be NOawa. The final EO value observed is
considered to be NO55.1.

(2) [Reserved]
16.3 Manufacturer’s Stabilitt! Test. A manu

facturer’s stability test is required for all
analyzers that routinely measure emissions
below 20 ppmv and is optional but tee
ommended for other analyzers. This test
evaluates each analyzer model by subjecting
it to the rests listed in Table 7E-5 following
procedures similar to those in ‘10 CFR 53.23
for 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 be 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.

13.0 Tables, Diaqroms. Flowchart . and
Validation Dnlrs
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Figure 7E—1. Measurement System
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Figure 7E—2. Testing Flow Chart

Calibration Gas Verification

Analyzer Calibration Error Fail
(or 3-point System
Calibration Error)’

Pass

Initial System Bias Check Fail [scl
(or 2-point System Calibration Run

Pass

Collect Run Data

Post-run System Bias Check Fthl
(or 2-point System
Calibration Error)’

4, Pass

Drift Evaluation Fail

Pass

Proceed to next run2 , .For dilution-type systems
2 Continue until test is completed
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Table 7E-l - Analyzer (or System) Calibration Error Data

Source Identification: Analyzer’ or System’ calibration error
data for

Test personnel: sampling
Date: runs:
Time: Analyzer Model

No.

Serial
No.
Calibration Span
(CS)

Manufacturer Analyzer Absolute Calibrition
Certified calibrati difference Error
Cylinder on (indicate (percent of

Value respor,se units) calibration
(indicate (indicate span)
units) units)

S A—B A—BxlOO
A CS

Low—level (or zero)
calibration gas

Mid—level calibration
gas

Nigh-level calibration
gas I

Refers to data from the analyzer calibration error test of a non—dilution system.
Refers to data from a 3—point system calibration error test of a dilution system.

Table 7E-2 - System Bias (or System Calibration Error) and Drift
Data

Source Identification, Run Number:

Test personnel:

___________________________

Calibration Span:

_________

Date:

___________________________________

Response Time:

_______

Analyzer Model No.

__________________________Serial

No.

_________________

Initial values Final values

Certified System System Bias’ System System ft)5 Drift
Calibration Calibra:ioe Response or Calibrat)os response or Calibration (% of
Gas Level gas value (indicate Error (% of (indirate Error (% of calibration

(indicate un)ts) ueits) calibration units) calibration spas)
span) span)

Low-level

Upscale
(high- or
mid-) level
gas

Refers tothepre—and post—run system bias checks of a non—dilution system.
Refers to the pre— and post—run system caiihration error checks of a dilution

systers.
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TABLE 7E—3—ExAN1pLE INTERFERENCE CHECK
GAS CONCENTRADON5

Potential Concentrations0sarnpte conditioning type
interferent gas1 Hot wet Dried

CO, Sandl5% ..,...,,...., 5andlS%
H10 25% 1%
NO 15 ppmv 15 ppmv
NO5 15 ppmv 15 ppmv
N,O 10 pprnv 10 ppmv
CO 50 ppmv 50 ppmv
NH1 10 ppmv 10 ppmv
CR1 50 ppmv 50 ppmv
SO 20 ppmv 20 ppmv
H- 50 ppmv 50 ppmv
HCI 10 ppmv 10 ppmv

OiAny appticabie gas may be eliminated or tested at a re
duced level if the manufacturer has provided retiable means
for limiting or scrubbing that gas to a specitied tevel.

CI As practicabte, gas concentrations should he the highest
expected attest sites.

TABLE 716-4----INTERFERENCE RESPONSE

Date of Teat:

_________ ___________

Pt. 60, App. A—4, Meth. 8

Analyzes’ Type:

_________________

Model No.:
Serial No:

____________________

Calibration Span: _.

Test gas type Concentration Analyzer
(ppm) response

Sum of Responses

% of Calibration Span

TABLE 7E—5.—MANuFACTuRER STAsfLrrt’ TEST

Test descuption Accetarce1riteda

Thermat Stability Temperature range when drift does not exceed 3.0% of analyzer range over a 12-hour run when
measured with NO5 present @ 80% of calibration span.

Fault Conditions tdentify conditions which, when they occur, result in performance which ix not in compliance with the
Manutacturefs Stability Text criteria. These are to be indicated visually or electrically to alert the
operator of the problem.

Insensitivity to Supply e. 10.0% (Or manufacturers alternative) variation from nominal vottage must produce a drib of C 2.0%
Voltage Variations, of calibration span for either zero or concentration 5 80% NO present.

Analyzer Calibration For a low-, medium-, and high-calibration gas, the difference between the manufacturer certified
Error, value and the analyzer response in direct calibration mode, no more than 2.0% of calibration span.

Note 1: If the instrument is to be used usa Low Range analyzer, all tests must be performed ate 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 specil’ications e.g., equipment and sup
plies) and procedures (e.g.. sampling and ana
lyticalt 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, Method 2. Method 3, Method 5.
and Method 6.

1.0 Scope and Application

1.1 Analytes.

1.2 Applicability. This method is applica- isubject to the approval of the Adminis
ble for the determination of H,SO.1 (including tratOr’i by inserting a heated glass fiber filter
H2S00 mist and SOi and gaseous SO emis- between tile probe and isopropanol impinger
amos from stationary sources, ieee Section 6.1.1 of Method 6). If this option

NOTI:: Filterable particulate matter may
is chosetr. particulate analysis is gravimetric

be dclv ts itsed tunO., rsi I-i ‘vO atxd nO
on vu u “ scid jv not del eon trIed op

- rate)y.

Analyte CAS No. Sensitivity

Suluric acid, including: Sot- 7664—93—5, 7445—11—9 0.05 mg/ma (0.030 10’ lb/ft5.
(uric acid (H.SO0)mist.
Sulfur trioxide (SO,).

Sulfur dionide )SO) 7449—09—5 1.2 mg/ru5 (3< 10’” lb/frS).
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formed. If no bubbles are observed, the
source is presumed to have no detectable
emissions or leaks as applicable. If any bob
bles are observed, the instrument techniques

Pt. 60, App. A—7, Meth. 22

of Section 8.3.1 or 8.3.2 shall he used to deter
mine if a leak exists, or if the source has dc
tectable emissions, as applicable.

9.0 Quality Control

10.0 Calibration ond Standardization

10.1 Calibrate the VOC monitoring instru
ment as follows. After the appropriate
warmup period and zero internal calibration
procedure. introauce 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 Data Analyses and Calculations
[Reserved]

13.0 Method Performance [Reserved]

14.0 Pollution Prevention [Reserved]

15.0 lVaste Management [Reserved]

16.0 References

1. Dubose. D.A., and G.E. Harris. Response
Factors of VOC Analyzes’s 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 60012—81051. September 1981,

2. Brown. G.E.. at at. 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. at at. Response of Portable
VOC Analyzers to Chemical Mixtures. U.S.
Envis’onmental Protection Agency, Research
Triangle Park, NC. Publication No. EPA 600/
2—81—110. September 1981.

‘1, Handbook of Hazardous Materials: Fire.
Safety. Health. Alliance of American Insur
es’s. Schaumberg. IL. 1983.

17.0 Tables. Diagrana. Flowcharts, and
Validation 1.10 l.a [Reserved]

METHOn 22---Vtsu1I,DETERMINATION OF FUGI
TIVE EMiSSIoNS FaoM MATERIAL SouRcEs
AND SMOKE EMISSIONS FROM FLARES

NOTE: This method is not inclusive with re
spect to observer certification. Some mate-

rial is incorporated by reference from Meth
od 9.

1.0 Scope and .4pplication

This method is applicable for the deter
mination of the frequency of fugitive emis
sions l’s’am 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 flares.

2.0 Suoonary of Method

2.1 Fugitive emissions produced during
material processing, handling, and transfer
Operations or smoke emissions from flares
ale 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 ssot require
that the opacity of emissions be determined.
Since this procedure requires 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 ps’es
ence of visible emissions. At a minimum, the
observes’ 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 Refeu’ences 1 and 2 Or from the lec
ture portion of the Method 9 certification
course.

3.0 Definitions

3.1 Emission frequency means the percent
age of time that emissions are visible during
the observation pes’iod.

3.2 Emission tune means the accumulated
amount of time tlsat emissions are visible
clueing tlse observation period.

4 ttL
ED

MAy 5 2011
pi1

Section Quality control measure Elect

8.1.2 Instrument calibration precision check .... Ensure precision and accuracy, respectively, 01 instru’
ment tespunse to standard.

10.0 Instrument calibration.
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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 Occasionally. 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
scored to such a degs’ee that the observer
questions the validity of continuing observa
tions, then the observations shall be termi
nated. and the observer shall clearly note
this fact on the data form.

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.

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 lux
range. required for indoor observations only.

7.0 Peagcnts and Supplies [Reserved)

8.0 Sample Collection. Preservation, Storage.
and Transfer [Reserved]

.9.0 Quality Control [Reserved]

10.0 Calibration and Standardization
[Reserved]

11.0 Analytical Procedure

11.1 Selection of Observation Location.
Survey the affected facility, as- the building
or structure housing the process to be ob
served, and determine the locations of poteu

40 CFR Ch. I (7—1—09 Edition>

tial emissions. If the affected facility is lo
eaten inside a building. determine an obser
vation location that is consistent with the
s’equis’ements 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 building or structui’e housing
the affected facility, as appropriate for the
applicable subpart. A position at least 4.6 m
(15 feet), hut 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.-i): 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. pi’oc
eec 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.

31.3 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 illumination of greater than 100 lox (10
foot candles) is considered necessary for
proper application of this method.

11.4 Observations,
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 obsei’
vat,ion period. The accumulated time indi
cated by this stopwatch is the duration of
observation period. When the observation pe
rind 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 tie., the emission
time.)

11.4.2 Observation Period. Choose an ob
servation period of sufficient length to meet
the requirements for determining compl i
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 necessaiw to observe the source for
this entire period if the emission time re
quired to indicate noncompliance (based on
the specified observation 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 observa
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 regulatiun
prohibits emissions for greater than 10 per
cent of the time in any hour. then observa
tions may (optional) 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 he 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

time periods, two observers can alternate be
tween making observatIons and taking
breaks.

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 observed 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 .4naltjsis und Culculalions

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 Pollution Prevention [Reserved]

15.0 lVoste Management [Reserved]

16.0 References

1. Missan, R., and A. Stein. Guidelines for
Evaluation of Visible Emissions Certifi
cation. Field Procedures, Legal Aspects, and
Background Material. EPA Publication No.
EPA—340/1--75--007. April 1975.

2. Wohlschlegel, P.: and D.E. \Vagoner.
Guideline for Development of a Quality As
surance Program: Volume TX—Visual Deter
mination of Opacity Emissions from Sta
tionary Sources. EPA Publication No. EPA—
650/4—74--005i. November 1975.

17.0 Tables, Diagrams, Flowcharts, and
Validation Data
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FUGITIVE OR SMOKE EMISSION INSPECTION
OUTDOOR LOCATION

Company Observer
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 potencial emission points and/or
actual emission points.

OBsERVATIONs Observation Accumulated
clock period emission
Time duration, time,

min:sec flifl:SCC

Begin
Observation

End
Observation

Figure 22-1
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FUGITIVE OR SMOKE EMISSION INSPECTION
INDOOR LOCATION

Company Observer
Location Affiliation
Company Rep. Date

Industry Process Unit

Light type (fluorescent, incandascant, natural)
Light location (ovarhaad, behind observer, etc.)
Illuminance (lux or footcandles)
Sketch process unit: indicate observer position relative to
source; indicate potential emission points and/or actual
emission points.

METHOD 23—DETF:EanNATI0N OF POLY
CHLORINATED DII3ENZO-i’-DIOXINS AND POLY
CHLORINATED DIBENZ0FURANs FROM STA
TIONARY SOURcES

1. Applicability and Principle

1.1 Applicability. This method is applica
ble to the determination of polychlorinated
cli benzo-p-dioxins POND’s) and poly

chlorinated dibenzofurans (PCDF’s) from sta
tionary sources.

1.2 Principle. A sample is withdrawn from
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 into a
particle vapor fraction. The PONDs and

OBSERVATIOSS Observation Accumulated
Clock period emission
Ties duration, time,

mtn:sec min,sec

Basin

End Observation

Ciqure 22-2
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