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2%02d=maximum oxygen concentration, per-
cent dry basis, under normal operating
conditions,

%C02d=minimum carbon dioxide concentra-
tion, percent dry basis, under normal op-
erating conditions,

%H:0 = maximum percent flue gas moisture
content under normal operating condi-
tions.

If the volumetric flow rate exceeds the
maximum potential flow calculated from the
maximum potential velocity but does not ex-
ceed the full scale range during more than
one clock hour and the flow monitor can ac-
curately measure and record values, the flow
rate may be reported for use in the Acid
Rain Program. If the volumetric flow rate
exceeds the monitor’s ability to measure and
record values accurately during a clock
hour, and the full-scale exceedance is not
during an out-of-control period, report the
full-scale value as the flow rate for that
clock hour. If full-scale exceedance occurs
during more than one hour since the last ad-
justment of the full-scale range setting. ad-
just the full-scale range setting to prevent
future exceedances. If the fuel supply, proc-
ess parameters or other conditions change
such that the maximum potential velocity
may change significantly, adjust the range
to assure the continued accuracy of the flow
monitor. Calculate an adjusted span using
the procedures in this section. Select the
full-scale range of the instrument to be
greater than or equal to the adjusted span
value. Record and report the new full-scale
range setting, calculations of the span value,
MPV, and MPF. and the adjusted span value
in an updated monitoring plan for the unit.
Record and report the adjusted span and ref-
erence values as parts of the records for the
calibration error test required by appendix B
of this part. Whenever the span value is ad-
Jjusted, use reference values for the calibra-
tion error test based on the most recent ad-
justed span value.

Perform a calibration error test according
to section 2.1.2 of this appendix whenever
making a change to the flow monitor span or
range. Recertification under §75.20(b) is re-
quired whenever making a significant
change in the flow monitor’s range that re-
quires an internal modification to the mon-
itor.

2.2 Design for Quality Control Testing

2.2.1 Pollutant Concentration and CO- or O,
Monitors

Design and equip each pollutant concentra-
tion and CO; or O:; monitor with a calibra-
tion gas injection port that allows a check of
the entire measurement system when cali-
bration gases are introduced. For extractive
and dilution type monitors, all monitoring
components exposed to the sample gas, (e.g..
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sample lines, filters, scrubbers, conditioners,
and as much of the probe as practicable) are
included in the measurement system. For in
situ type monitors, the calibration must
check against the injected gas for the per-
formance of all active electronic and optical
components (e.g. transmitter, receiver, ana-
lyzer).

Design and equip each pollutant concentra-
tion or COz or 0. monitor to allow daily de-
terminations of calibration error (positive or
negative) at the zero- and high-level con-
centrations specified in Section 5.2 of this
Appendix.

2.2.2 Flow Monitors

Design all flow monitors to meet the appli-
cable performance specifications.

2221

Design and equip each flow monitor to
allow for a daily calibration error test con-
sisting of at least two reference values: (1)
Zero to 20 percent of span or an equivalent
reference value (e.g.. pressure pulse or elec-
tronic signal) and (2) 50 to 70 percent of span.
Flow monitor response, both before and after
any adjustment, must be capable of being re-
corded by the data acquisition and handling
system. Design each flow monitor to allow a
daily calibration error test of (1) the entire
flow monitoring system, from and including
the probe tip (or equivalent) through and in-
cluding the data acquisition and handling
system, or (2) the flow monitoring system
from and including the transducer through
and including the data acquisition and han-
dling system.

Calibration Error Test

2.2.2.2 Interference Check

Design and equip each flow monitor with a
means to ensure that the moisture expected
to occur at the monitoring location does not
interfere with the proper functioning of the
flow monitoring system. Design and equip
each flow monitor with a means to detect, on
at least a daily basis, pluggage of each sam-
ple line and sensing port, and malfunction of
each resistance temperature detector (RTD),
transceiver or equivalent.

Design and equip each differential pressure
flow monitor to provide (1) an automatic,
periodic back purging (simultaneously on
both sides of the probe) or equivalent method
of sufficient force and frequency to keep the
probe and lines sufficiently free of obstruc-
tions on at least a daily basis to prevent ve-
locity sensing interference, and (2) a means
for detecting leaks in the system on at least
a quarterly basis (manual check is accept-
able).

Design and equip each thermal flow mon-
itor with a means to ensure on at least a
daily basis that the probe remains suffi-
ciently clean to prevent velocity sensing in-
terference.
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Design and equip each ultrasonic flow
monitor with a means to ensure on at least
a daily basis that the transceivers remain
sufficiently clean (e.g., backpurging system)
to prevent velocity sensing interference.

3. PERFORMANCE SPECIFICATIONS

3.1 Calibration Error

The initial calibration error performance
specification of SO; and NOy pollutant con-
centration monitors shall not deviate from
the reference value of the calibration gas by
more than 2.5 percent based upon the span of
the instrument, as calculated using Eq. A-5
of this appendix. Alternatively, where the
span value is less than 200 ppm, calibration
error test results are also acceptable if the
absolute value of the difference between the
monitor response value and the reference
value, | R-A| in Equation A-5 of this appen-
dix, is less than or equal to § ppm. The cali-
bration error of CO; or O; monitors shall not
deviate from the reference value of the zero-
or high-level calibration gas by more than
0.5 percent O; or CO; as calculated using the
term | R-A | in the numerator of Eq. A-5 of
this appendix. The calibration error of flow
monitors shall not exceed 3.0 percent based
upon the span of the instrument as cal-
culated using Eq. A-6 of this appendix.

3.2 Linearity Check

For SO: and NO, pollutant concentration
monitors, the error in linearity for each cali-
bration gas concentration (low-, mid-, and
high-levels) shall not exceed or deviate from
the reference value by more than 5.0 percent
(as calculated using Equation A-4 of this ap-
pendix). Linearity check results are also ac-
ceptable if the absolute value of the dif-
ference between the average of the monitor
response values and the average of the ref-
erence values, | R-A | in Equation A-4 of this
appendix, is less than or equal to 5 ppm. For
CO; or O; monitors:

(1) The error in linearity for each calibra-
tion gas concentration (low-, mid-, and high-
levels) shall not exceed or deviate from the
reference value by more than 5.0 percent as
calculated using Equation A-4 of this appen-
dix; or

(2) The absolute value of the difference be-
tween the average of the monitor response
values and the average of the reference val-
ues, | R-A| in Equation A-4 of this appendix,
shall be less than or equal to 0.5 percent CO;
or O, whichever is less restrictive.

3.3 Relative Accuracy

3.3.1 Relative Accuracy for SO;

The relative accuracy for SO. pollutant
concentration monitors and for SO-diluent
continuous emission monitoring systems
used by units with a qualifying Phase I tech-
nology for the period during which the units
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are required to monitor SO: emission re-
moval efficiency, from January 1. 1997
through December 31, 1999, shall not exceed
10.0 percent except as provided below in this
section.

For affected units where the average of the
monitor measurements of SO, concentration
during the relative accuracy test audit is
less than or equal to 250.0 ppm (or for SO;-
diluent monitors, less than or equal to 0.5 1b/
mmBTU), the mean value of the monitor
measurements shall not exceed £15.0 ppm of
the reference method mean value (or, for
S0:-diluent monitors, not to exceed +0.03 1b/
mmBTU for the period during which the
units are required to monitor SO: emission
removal efficiency. from January 1, 1997
through December 31, 1999) wherever the rel-
ative accuracy specification of 10.0 percent is
not achieved.

3.3.2 Relative Accuracy for NO

The relative accuracy for NO, continuous
emission monitoring systems shall not ex-
ceed 10.0 percent.

For affected units where the average of the
monitoring system measurements of NO,
emission rate during the relative accuracy
test audit is less than or equal to 0.20 1b/
mmbBtu, the mean value of the NO, continu-
ous emission monitoring system measure-
ments shall not exceed £0.02 Ib/mmBtu of the
reference method mean value wherever the
relative accuracy specification of 10.0 per-
cent is not achieved.

3.3.3 Relative Accuracy for CO; and O,
Pollutant Concentration Monitors

The relative accuracy for CO; and O: mon-
itors shall not exceed 10.0 percent. The rel-
ative accuracy test results are also accept-
able if the mean difference of the CO: or O
monitor measurements and the correspond-
ing reference method measurement, cal-
culated using Equation A-7 of this appendix,
is within 1.0 percent CO; or O,.

3.34 Relative Accuracy for Flow

Except as provided below in this section,
the relative accuracy for flow monitors,
where volumetric gas flow is measured in
scfh, shall not exceed 15.0 percent through
December 31, 1999. Beginning on January 1.
2000 (except as provided below in this sec-
tion), the relative accuracy of flow monitors
shall not exceed 10.0 percent.

For affected units where the average of the
flow monitor measurements of gas velocity
during one or more operating levels of the
relative accuracy test audit is less than or
equal to 10.0 fps. the mean value of the flow
monitor velocity measurements shall not ex-
ceed #2.0 fps of the reference method mean
value in fps wherever the relative accuracy
specification above is not achieved.
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3.3.5 Combined SO,/Flow Monitoring
System [Reserved]

3.4 Bias

3.4.1 SO: Pollutant Concentration Monitors
and NO, Continuous Emission Monitoring
Systems.

S0; pollutant concentration monitors and
NO, continuous emission monitoring sys-
tems shall not be biased low as determined
by the test procedure in section 7.6 of this
appendix. The bias specification applies to
all SO: pollutant concentration monitors, in-
cluding those measuring an average SO, con-
centration of 250.0 ppm or less, and to all NO«
continuous emission monitoring systems. in-
cluding those measuring an average NO.
emission rate of 0.20 Ib/mmBtu or less

3.4.2 Flow Monitors

Flow monitors shall not be biased low as
determined by the test procedure in section
7.6 of this appendix. The bias specification
applies to all flow monitors including those
measuring an average gas velocity of 10.0 fps
or less.

3.5 Cycle Time

The cycle time for pollutant concentration
monitors, and continuous emission monitor-
ing systems shall not exceed 15 min.

4. DATA ACQUISITION AND HANDLING SYSTEMS

Automated data acquisition and handling
systems shall: (1) Read and record the full
range of pollutant concentrations and volu-
metric flow from zero through span: and (2)
provide a continuous, permanent record of
all measurements and required information
as an ASCII flat file capable of transmission
via an IBM-compatible personal computer
diskette or other electronic media. These
systems also shall have the capability of in-
terpreting and converting the individual out-
put signals from an SO. pollutant concentra-
tion monitor, a flow monitor, and a NO, con-
tinuous emission monitoring system to
produce a continuous readout of pollutant
mass emission rates in the units of the
standard, Where CO; emissions are measured
with a continuous emission monitoring sys-
tem, the data acquisition and handling sys-
tem shall also produce a readout of CO; mass
emissions in tons.

Data acquisition and handling systems
shall also compute and record monitor cali-
bration error: any bias adjustments to pol-
lutant concentration, flow rate, or NO, emis-
sion rate data; and all missing data proce-
dure statistics specified in subpart D of this
part.

For an excepted monitoring system under
appendix D or E of this part, data acquisition
and handling systems shall:
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(1) Read and record the full range of fuel
flowrate through the upper range value:

(2) Calculate and record intermediate val-
ues necessary to obtain emissions, such as
mass fuel flowrate and heat input rate;

(3) Calculate and record emissions in units
of the standard (Ib/hr of SO, lb/mmBtu of
NOx):

(4) Predict and record NOx emission rate
using the heat input rate and the NOx/heat
input correlation developed under appendix
E of this part:

(5) Calculate and record all missing data
substitution values specified in appendix D
or E of this part; and

(6) Provide a continuous, permanent record
of all measurements and required informa-
tion as an ASCII flat file capable of trans-
mission via an IBM-compatible personal
computer diskette or other electronic media.

5. CALIBRATION GAS

5.1 Reference Gases

For the purposes of part 75, calibration
gases include the following.

5.1.1

These calibration gases may be obtained
from the National Institute of Standards and
Technology (NIST) at the following address:
Quince Orchard and Cloppers Road,
Gaithersburg, Maryland 20899.

Standard Reference Materials

5.1.2 NIST Traceable Reference Materials

Contact the Quality Assurance Division
(MD 77), Environmental Monitoring System
Laboratory, U.S. Environmental Protection
Agency. Research Triangle Park, North
Carolina 27711 or the Organic Analytical Re-
search Division of NIST at the above address
for Standard Reference Materials for a list of
vendors and cylinder gases.

5.1.3 EPA Traceability Protocol 1 Gases

Protocol 1 gases must be vendor-certified
to be within 2.0 percent of the concentration
specified on the cylinder label (tag value).

5.1.4 Research Gas Mixtures

Contact the Quality Assurance Division
(MD 77), Environmental Monitoring System
Laboratory, U.S. Environmental Protection
Agency, Research Triangle Park, North
Carolina 27711 or the Organic Analytical Re-
search Division of NIST at the above address
for Standard Reference Materials for a list of
vendors and cylinder gases.

5.1.5 Zero Air Material

Use zero air material for calibrating at
zero-level concentrations only. Zero air ma-
terial shall be certified by the gas vendor or
instrument manufacturer or vendor not to
contain concentrations of SO, or NOx above
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0.1 ppm or CO: above 400 ppm, and not to con-
tain concentrations of other gases that will
interfere with instrument readings or cause
the instrument to read concentrations of
S0:. NOx. or CO..

5.1.6 NIST/EPA-approved Certified
Reference Materials

Existing certified reference materials as
previously certified under EPA’'s former cer-
tified reference material program may be
used for the remainder of the cylinder’s shelf
life.

5.2 Concentrations

Four concentration levels are required as
follows.

5.21

0 to 20 percent of span, including span for
high scale or both low- and high-scale for
S0; and NO, pollutant concentration mon-
itors, as appropriate,

Zero-level Concentration

5.2.2 Low-level Concentration

20 to 30 percent of span, including span for
high scale or both low- and high-scale for
SO, and NO, pollutant concentration mon-
itors, as appropriate.

5.2.3 Mid-level Concentration

50 to 60 percent of span. including span for
high scale or both low- and high-scale for
S0: and NO. pollutant concentration mon-
itors, as appropriate.

5.2.4 High-level Concentration

80 to 100 percent of span, including span for
high scale or both low- and high-scale for
S0O; and NO, pollutant concentration mon-
itors. as appropriate.

6. CERTIFICATION TESTS AND PROCEDURES

6.1 Pretest Preparation

Install the components of the continuous
emission monitoring system (i.e., pollutant
concentration monitors, CO. or O, monitor,
and flow monitor) as specified in sections 1,
2, and 3 of this appendix, and prepare each
system component and the combined system
for operation in accordance with the manu-
facturer's written instructions. Operate the
unit(s) during each period when measure-
ments are made. Units may be tested on non-
consecutive days. To the extent practicable,
test the DAHS software prior to testing the
monitoring hardware.

6.2 Linearity Check

Measure the linearity of each pollutant
concentration monitor and CO; or O mon-
itor according to the following procedures.

Challenge each pollutant concentration or
CO: or O: monitor with NIST/EPA-approved
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certified reference material, NIST traceable
reference material, standard reference mate-
rial, or Protocol 1 calibration gases certified
to be within 2 percent of the concentration
specified on the label at the low-, mid-, or
high-level concentrations specified in section
5.2 of this appendix. For units using emission
controls and other units using a maximum
expected concentration value to determine
calibration gases. perform a linearity check
on both the low- and high-scales.

Introduce the calibration gas at the gas in-
jection port, as specified in section 2.2.1 of
this appendix. Operate each monitor at its
normal operating temperature and condi-
tions. For extractive and dilution type mon-
itors, pass the calibration gas through all fil-
ters, scrubbers, conditioners, and other mon-
itor components used during normal sam-
pling and through as much of the sampling
probe as is practical. For in situ type mon-
itors, perform calibration checking all active
electronic and optical components, including
the transmitter, receiver, and analyzer.

Repeat the procedure for SO, and NOy pol-
lutant concentration monitors using the
low-scale for units equipped with emission
controls with dual span monitors. Challenge
the monitor three times with each reference
gas. Do not use the same gas twice in succes-
sion. Record the monitor response from the
data acquisition and handling system (see
example data sheet in Figure 1). For each
concentration, use the average of the re-
sponses to determine the error in linearity
using Equation A-4 in this appendix.

Linearity checks are acceptable for mon-
itor or monitoring system certification if
none of the test results exceed the applicable
performance specifications in section 3.2 of
this appendix.

6.3 7-Day Calibration Error Test

6.3.1 T7-day Calibration Error Test for Pol-
lutant Concentration Monitors and CO»
and O, Monitors

Measure the calibration error of each pol-
lutant concentration monitor and CO, or O
monitor once each day for 7 consecutive op-
erating days according to the following pro-
cedures. (In the event that extended unit
outages occur after the commencement of
the test, the 7 consecutive operating days
need not be 7 consecutive calendar days.)
Units using dual span monitors must per-
form the calibration error test on both high-
and low-scales of the pollutant concentra-
tion monitor.

Do not make manual adjustments to the
monitor settings during the 7-day test. If
automatic adjustments are made, conduct
the calibration error test in a way that the
magnitude of the adjustments can be deter-
mined and recorded.

The calibration error tests should. to the
extent practicable, be approximately 24
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hours apart (unless the 7-day test is per-
formed over non-consecutive days). Perform
calibration error tests at two concentra-
tions: (1) Zero-level and (2) high-level, as
specified in section 5.2 of this appendix. In
addition, repeat the procedure for SO. and
NOy pollutant concentration monitors using
the low-scale for units equipped with emis-
sion controls or other units with dual span
monitors. Use only NIST Traceable Ref-
erence Material (NTRM), standard reference
material, Protocol 1 calibration gases cer-
tified by the vendor to be within 2 percent of
the label value, or where applicable, zero am-
bient air material as defined in §72.2 of this
art.

P Introduce the calibration gas at the gas in-
jection port, as specified in section 2.2.1 of
this appendix. Operate each monitor in its
normal sampling mode. For extractive and
dilution type monitors, pass the audit gas
through all filters, scrubbers, conditioners,
and other monitor components used during
normal sampling and through as much of the
sampling probe as is practical. For in situ
type monitors, perform calibration checking
all active electronic and optical components,
including the transmitter, receiver, and ana-
lyzer. Challenge the pollutant concentration
monitors and CO: or O monitors once with
each gas. Record the monitor response from
the data acquisition and handling system.
Using Equation A-5 of this appendix. deter-
mine the calibration error at each con-
centration once each day (at 24-hour inter-
vals) for 7 consecutive days according to the
procedures given in this section.

Calibration error tests are acceptable for
monitor or monitoring system certification
if none of these daily calibration error test
results exceed the applicable performance
specifications in section 3.1 of this appendix.
The provisions in this section are suspended
from July 17, 1995 through December 31, 1996.

6.3.2 T7-Day Calibration Error Test for Flow
Monitors

Measure the calibration error of each flow
monitor according to the following proce-
dures.

Introduce the reference signal correspond-
ing to the values specified in section 2.2.2.1 of
this appendix to the probe tip (or equiva-
lent), or to the transducer. During the 7-day
certification test period, conduct the cali-
bration error test once each day while the
unit is operating (as close to 24-hour inter-
vals as practicable). In the event that ex-
tended unit outages occur after the com-
mencement of the test, the 7 consecutive op-
erating days need not be 7 consecutive cal-
endar days. Record the flow monitor re-
sponses by means of the data acquisition and
handling system. Calculate the calibration
error using Equation A-6 of this appendix.

Do not perform any corrective mainte-
nance, repair, replacement or manual adjust-
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ment upon the flow monitor during the 7-day
certification test period other than that re-
quired in the monitor operation and mainte-
nance manual. If the flow monitor operates
within the calibration error performance
specification, (i.e., less than or equal to 3
percent error each day and requiring no cor-
rective maintenance, repair, replacement or
manual adjustment during the 7-day test pe-
riod) the flow monitor passes the calibration
error test portion of the certification test.
Wherever automatic adjustments are made,
record the magnitude of the adjustments.
Record all maintenance and required adjust-
ments. Record output readings from the data
acquisition and handling system before and
after all adjustments. The provisions in this
section are suspended from July 17, 1995
through December 31. 1996.

6.3.3 Pollutant Concentration Monitor and
CO; or 0; Moniter 7-day Calibration Error
Test

Measure the calibration error of each pol-
lutant concentration monitor and CO; or O
monitor while the unit is operating once
each day for 7 consecutive operating days ac-
cording to the following procedures. (In the
event that extended unit outages occur after
the commencement of the test, the 7 con-
secutive unit operating days need not be 7
consecutive calendar days.) Units using dual
span monitors must perform the calibration
error test on both high- and low-scales of the
pollutant concentration monitor.

Do not make manual adjustments to the
monitor settings until after taking measure-
ments at both zero and high concentration
levels for that day during the 7-day test. If
automatic adjustments are made, conduct
the calibration error test in a way that the
magnitude of the adjustments can be deter-
mined and recorded. Record and report test
results for each day using the unadjusted
concentration or flow rate measured in the
calibration error test prior to making any
manual adjustment or resetting the calibra-
tion.

The calibration error tests should be ap-
proximately 24 hours apart (unless the 7-day
test is performed over non-consecutive days).
Perform calibration error tests at two con-
centrations: (1) Zero-level and (2) high-level,
as specified in section 5.2 of this appendix. In
addition, repeat the procedure for SO, and
NOx pollutant concentration monitors using
the low-scale for units equipped with emis-
sion controls or other units with dual span
monitors. Use only NIST traceable reference
material, standard reference material, NIST/
EPA-approved certified reference material,
research gas material, Protocol 1 calibration
gases certified by the vendor to be within 2
percent of the label value or zero air mate-
rial for the zero level only.

Introduce the calibration gas at the gas in-
jection port, as specified in section 2.2.1 of
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this appendix. Operate each monitor in its
normal sampling mode. For extractive and
dilution type monitors, pass the audit gas
through all filters, scrubbers, conditioners,
and other monitor components used during
normal sampling and through as much of the
sampling probe as is practical. For in situ
type monitors, perform calibration checking
all active electronic and optical components,
including the transmitter, receiver, and ana-
lyzer. Challenge the pollutant concentration
monitors and CO: or O. monitors once with
each gas. Record the monitor response from
the data acquisition and handling system.
Using Equation A-5§ of this appendix, deter-
mine the calibration error at each con-
centration once each day (at 24-hour inter-
vals) for 7 consecutive days according to the
procedures given in this section.

Calibration error tests are acceptable for
monitor or monitoring system certification
if none of these daily calibration error test
results exceed the applicable performance
specifications in section 3.1 of this appendix.

6.3.4 Flow Monitor 7-day Calibration Error
Test

Measure the calibration error of each flow
monitor according to the following proce-
dures.

Introduce the reference signal correspond-
ing to the values specified in section 2.2.2.1 of
this appendix to the probe tip (or equiva-
lent), or to the transducer. During the 7-day
certification test period, conduct the cali-
bration error test while the unit is operating
once each unit operating day (as close to 24-
hour intervals as practicable). In the event
that extended unit outages occur after the
commencement of the test, the 7 consecutive
operating days need not be 7 consecutive cal-
endar days. Record the flow monitor re-
sponses by means of the data acquisition and
handling system. Calculate the calibration
error using Equation A-6 of this appendix.

Do not perform any corrective mainte-
nance, repair, or replacement upon the flow
monitor during the 7-day certification test
period other than that required in the qual-
ity assurance/quality control (QA/QC) plan
required by appendix B of this part. Do not
make adjustments between the zero and high
reference level measurements on any day
during the 7-day test. If the flow monitor op-
erates within the calibration error perform-
ance specification (i.e.. less than or equal to
3 percent error each day and requiring no
corrective maintenance, repair, or replace-
ment during the 7-day test period) the flow
monitor passes the calibration error test
portion of the certification test. Record all
maintenance activities and the magnitude of
any adjustments, Record output readings
from the data acquisition and handling sys-
tem before and after all adjustments. Record
and report all calibration error test results
using the unadjusted flow rate measured in

s
&
«3
2D
@0

Pt. 75, App. A

the calibration error test prior to resetting
the calibration. Record all adjustments
made during the seven day period at the
time the adjustment is made and report
them in the certification application.

6.4 Cycle Time/Response Time Test

Perform cycle time/response time tests for
each pollutant concentration monitor, and
continuous emission monitoring system ac-
cording to the following procedures. Use a
low-level and a high-level calibration gas (as
defined in section 5.2 of this appendix) alter-
nately. While the monitor or monitoring sys-
tem is measuring and recording the con-
centration or emission rate, inject either a
low-level concentration or a high-level con-
centration calibration gas into the injection
port. Continue injecting the gas until a sta-
ble response is reached. Record the amount
of time required for the monitor or monitor-
ing system to complete 95.0 percent of the
concentration or emission rate stepchange
using data acquisition and handling system
output. Then repeat the procedure with the
other gas. For monitors or monitoring sys-
tems that perform a series of operations
(such as purge, sample, and analyze), time
the injections of the calibration gases so
they will produce the longest possible re-
sponse time. (Note: for the NO, continuous
emission monitoring system test and SO:-
diluent continuous emission monitoring sys-
temn test, it will be necessary to simulta-
neously inject calibration gases into the pol-
lutant and diluent monitors, in order to
measure the step change in the Ib/mmBtu
emission rate.)

Cycle time/response time test results are
acceptable for monitoring or monitoring sys-
tem certification if none of the response
times exceed 15 min. The provisions in this
section 6.4 are suspended from July 17, 1995
through December 31, 1996.

6.4.1 Cycle Time Test

Perform cycle time tests for each pollutant
concentration monitor, and continuous emis-
sion monitoring system while the unit is op-
erating according to the following proce-
dures.

Use a zero-level and a high-level calibra-
tion gas (as defined in section 5.2 of this ap-
pendix) alternately. To determine the
upscale elapsed time, inject a zero-level con-
centration calibration gas into the probe tip
{or injection port leading to the calibration
cell, for in situ systems with no probe).
Record the stable starting monitor value and
start time. Next, allow the monitor to meas-
ure the concentration of flue gas emissions
until the response stabilizes. Determine the
upscale elapsed time as the time at which
95.0 percent of the step change is achieved
between the stable starting gas value and
the stable ending monitor value. Record the
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stable ending monitor value, the end time,
and the upscale elapsed time for the monitor
using data acquisition and handling system
output. Then repeat the procedure, starting
by injecting the high-level gas concentration
to determine the downscale elapsed time,
which is the time at which 95.0 percent of the
step change is achieved between the stable
starting gas value and the stable ending
monitor value. End the downscale test by
measuring the concentration of flue gas
emissions. Record the stable starting and
ending monitor values, the start and end
times, and the downscale elapsed time for
the monitor using data acquisition and han-
dling system output. A stable value is equiv-
alent to a reading with a change of less than
1 percent of the span value for 30 seconds, or
a reading with a change of less than 5 per-
cent from the measured average concentra-
tion over 5 minutes.

For monitors or monitoring systems that
perform a series of operations (such as purge,
sample, and analyze), time the injections of
the calibration gases so they will produce
the longest possible cycle time. Record the
span, the zero and high gas concentrations,
the start and end times, the stable starting
and ending monitor values, and the upscale
and downscale elapsed times. Report the
slower of the two elapsed times as the cycle
time for the analyzer. (See Figure 5 at the
end of this appendix.) For the NOx continu-
ous emission monitoring system test and
S0,-diluent continuous emission monitoring
system test, record and report the longer
cycle time of the two component analyzers
as the system cycle time.

For time-shared systems, this procedure
must be done for all probe locations that will
be polled within the same 15-minute period
during monitoring system operations. For
cycle time results for a time-shared system,
add together the longest cycle time obtained
from each location. Report the sum of the
cycle time at each location plus the time re-
quired for all purge cycles (as determined by
the CEMS manufacturer) for each location as
the cycle time for each and all of those sys-
tems. For monitors with dual ranges. per-
form the test on the range giving the longest
cycle time.

Cycle time test results are acccptable for
monitor or monitoring system certification
if none of the cycle times exceed 15 minutes.

6.5 Relative Accuracy and Bias Tests

Perform relative accuracy test audits for
each CO; and SO pollutant concentration
monitor, each O: monitor used to calculate
heat input or CO; concentration, each SO:-
diluent continuous emission monitoring sys-
tem (lb/mmBtu) used by units with a qualify-
ing Phase I technology for the period during
which the units are required to monitor SOz
emission removal efficiency, from January 1.
1997 through December 31, 1999, flow monitor,

-
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and NOx continuous emission monitoring
system. For monitors or monitoring systems
with dual ranges. perform the relative accu-
racy test on one range measuring emissions
in the stack at the time of testing. Record
monitor or monitoring system output from
the data acquisition and handling system.
Perform concurrent relative accuracy test
audits for each SO: pollutant concentration
monitor and flow monitor, at least once a
year (see section 2.3.1 of appendix B of this
part). during the flow monitor test at the
normal operating level specified in section
6.5.2 of this appendix. Concurrent relative ac-
curacy test audits may be performed by con-
ducting simultaneous SO: and flow relative
accuracy test audit runs, or by alternating
an SO; relative accuracy test audit run with
a flow relative accuracy test audit run until
all relative accuracy test audit runs are
completed. Where two or more probes are in
the same proximity, care should be taken to
prevent probes from interfering with each
other’s sampling. For each SO pollutant
concentration monitor, each flow monitor.
and each NOx continuous emission monitor-
ing system, calculate bias, as well as relative
accuracy, with data from the relative accu-
racy test audits.

Complete each relative accuracy test audit
within a 7-day period while the unit (or
units, if more than one unit exhausts into
the flue) is combusting the fuel that is nor-
mal for that unit. When relative accuracy
test audits are performed on continuous
emission monitoring systems or compo-
nent(s) on bypass stacks/ducts, use the fuel
normally combusted by the unit (or units, if
more than one unit exhausts into the flue)
when emissions exhaust through the bypass
stack/ducts. Do not perform corrective main-
tenance, repairs, replacements or adjust-
ments during the relative accuracy test
audit other than as required in the operation
and maintenance manual.

6.5.1 SO:, 0; and CO; Pollutant Concentra-
tion Monitors and S0:-Diluent and NOx
Continuous Emission Monitoring Systems

Perform relative accuracy test audits for
each SO;, 0: or CO; pollutant concentration
monitor or NOx continuous emission mon-
itoring system or SOs:-diluent continuous
emission monitoring system (lb/mmBtu)
used by units with a qualifying Phase I tech-
nology for the period during which the units
are required to monitor SO, emission re-
moval efficiency, from January 1, 1987
through December 31, 1999, at a normal oper-
ating level for the unit (or combined units, if
common stack).

6.5.2 Flow Monitors

Except for flow monitors on bypass stacks/
ducts and peaking units, perform relative ac-
curacy test audits for each flow monitor at
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three different exhaust gas velocities, ex-
pressed in terms of percent of flow monitor
span, or different operating or load levels.
For a common stack/duct, the three different
exhaust gas velocities may be obtained from
frequently used unit/load combinations for
units exhausting to the common stack. Se-
lect the operating levels as follows: (1) A fre-
quently used low operating level selected
within the range between the minimum safe
and stable operating level and 50 percent
load, (2) a frequently used high operating
level selected within the range between 80
percent of the maximum operating level and
the maximum operating level, and (3) the
normal operating level. If the normal operat-
ing level is within 10.0 percent of the maxi-
mum operating level of either (1) or (2)
above, use a level that is evenly spaced be-
tween the low and high operating levels
used. The maximum operating level shall be
equal to the nameplate capacity less any
physical or regulatory limitations or other
deratings. Calculate flow monitor relative
accuracy at each of the three operating lev-
els. If a flow monitor fails the relative accu-
racy test on any of the three levels of a
three-level relative accuracy test audit, the
three-level relative accuracy test audit must
be repeated. For flow monitors on bypass
stacks/ducts and peaking units, the flow
monitor relative accuracy test audit is re-
quired only at the normal operating level.

6.5.3 CO; Pollutant Concentration Monitors

Perform relative accuracy test audits for
each CO; monitor (measuring in percent COz)
at a normal operating level for the unit (or
combined units, if common stack).

6.5.4 Calculations

Using the data from the relative accuracy
test audits, calculate relative accuracy and
bias in accordance with the procedures and
equations specified in section 7 of this appen-
dix.

6.5.5 Reference Method Measurement
Location

Select a location for reference method
measurements that is (1) accessible; (2) in
the same proximity as the monitor or mon-
itoring system location; and (3) meets the re-
quirements of Performance Specification 2 in
appendix B of part 60 of this chapter for SO,
and NOx continuous emission monitoring
systems, Performance Specification 3 in ap-
pendix B of part 60 of this chapter for CO. or
0O: monitors, or Method 1 (or 1A) in appendix
A of part 60 of this chapter for volumetric
flow, except as otherwise indicated in this
section or as approved by the Administrator.

Pt. 75, App. A

6.5.6 Reference Method Traverse Point
Selection

Select traverse points that (1) ensure ac-
quisition of representative samples of pollut-
ant and diluent concentrations, moisture
content, temperature, and flue gas flow rate
over the flue cross section; and (2) meet the
requirements of Performance Specification 2
in appendix B of part 60 of this chapter (for
S0; and NOx), Performance Specification 3
in appendix B of part 60 of this chapter (for
0: and CO;), Method 1 (or 1A) (for volumetric
flow), Method 3 (for molecular weight), and
Method 4 (for moisture determination) in ap-
pendix A of part 60 of this chapter.

6.5.7 Sampling Strategy

Conduct the reference method tests so they
will yield results representative of the pol-
lutant concentration, emission rate, mois-
ture, temperature, and flue gas flow rate
from the unit and can be correlated with the
pollutant concentration monitor, CO. or O:
monitor, flow monitor, and SO: or NOx con-
tinuous emission monitoring system meas-
urements. Conduct the diluent (O or CO3)
measurements and any moisture measure-
ments that may be needed simultaneously
with the pollutant concentration and flue
gas flow rate measurements. If an O, mon-
itor is used as a CO; continuous emission
monitoring system, but not as a diluent
monitor, measure CO; with the reference
method. To properly correlate individual SO
and CO: pollutant concentration monitor
data, O; monitor data, SO; or NOx continu-
ous emission monitoring system data (in lb/
mmBtu), and volumetric flow rate data with
the reference method data, mark the begin-
ning and end of each reference method test
run (including the exact time of day) on the
individual chart recorder(s) or other perma-
nent recording device(s).

6.5.8 Correlation of Reference Method and
Continuous Emission Monitoring System

Confirm that the monitor or monitoring
system and reference method test results are
on consistent moisture, pressure, tempera-
ture, and diluent concentration basis (e.g..
since the flow monitor measures flow rate on
a wet basis, Method 2 test results must also
be on a wet basis). Compare flow-monitor
and reference method results on a scfh basis.
Also, consider the response times of the pol-
lutant concentration monitor, the continu-
ous emission monitoring system, and the
flow monitoring system to ensure compari-
son of simultaneous measurements.

For each relative accuracy test audit run,
compare the measurements obtained from
the monitor or continuous emission monitor-
ing system (in ppm, percent CQ.. lb/mmBtu,
or other units) against the corresponding ref-
erence method values. Tabulate the paired
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data in a table such as the one shown in Fig-
ure 2.

6.5.9 Number of Reference Method Tests

Perform a minimum of nine sets of paired
monitor (or monitoring system) and ref-
erence method test data for every required
(i.e., certification, semiannual, or annual)
relative accuracy or bias test audit. For the
certification and annual quality assurance
relative accuracy test audits for flow mon-
itors, perform a minimum of nine sets at
each of the three operating levels specified
in section 6.5.2 of this appendix. Conduct
each set within a period of 30 to 60 minutes.

NOTE: The tester may choose to perform
more than nine sets of reference method
tests. If this option is chosen, the tester may
reject a maximum of three sets of the test
results as long as the total number of test
results used to determine the relative accu-
racy or bias is greater than or equal to nine.
Report all data, including the rejected data,
and reference method test results.

6.5.10 Reference Methods

The following methods from appendix A to
part 60 of this chapter or their approved al-
ternatives are the reference methods for per-
forming relative accuracy test audits: Meth-
od 1 or 1A for siting: Method 2 (or 2A, 2C, or
2D) for velocity; Methods 3, 3A, or 3B for Oz
or CO;: Method 4 for moisture; Methods 6, 6A,
or 6C for SO.; Methods 7, 7A, 7C, 7D, 7E for
NOx, excluding the exception in section 5.1.2
of Method 7E. When using Method 7E for
measuring NOx concentration, total NOx,
both NO and NO;, must be measured.

7. CALCULATIONS

7.1 Linearity Check

Analyze the linearity data for pollutant
concentration and CO: or O, monitors as fol-
lows. Calculate the percentage error in lin-
earity based upon the reference value at the
low-level, mid-level, and high-level con-
centrations specified in section 6.2 of this ap-

CE=M><100
S

where:

CE=Calibration error:

R=Low or high level reference value speci-
fied in section 2.2.2.1 of this appendix:
A=Actual flow monitor response to the ref-

erence value; and

o2
=2
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pendix. Perform this calculation once during
the certification test. Use the following
equation to calculate the error in linearity
for each reference value.

LE = l—l"";‘ x 100

(Eq. A-4)
where,
LE=Percentage Linearity error.
upon the reference value.
R=Reference value of Low-, mid-, or high-
level calibration gas introduced into the
monitoring system.
A=Average of the monitoring system re-
sponses.

based

7.2 Calibration Error

7.2.1 Pollutant Concentration and Diluent
Monitors

For each reference value, calculate the
percentage calibration error based upon in-
strument span for daily calibration error
tests using the following equation:

CEuJ%lx:Loo

(Eq. A-5)
where,
CE=Percentage Calibration error based
upeon span of the instrument.
R=Reference value of zero- or high-level
calibration gas introduced into the mon-
itoring system.
A=Actual monitoring system response to
the calibration gas.
S=Span of the instrument, as specified in
Section 2 of this appendix.

7.2.2 Flow Monitor Calibration Error

For each reference value, calculate the
percentage calibration error based upon span
using the following equation:

(Eq. A-6)

S=Flow monitor span or equivalent reference
value (e.g., pressure pulse or electronic
signal).
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7.3 Relative Accuracy for SO and CO. Pollut-
ant Concentration Monitors, SO:-Diluent
Continuous Emission Monitoring Systems, and
Flow Monitors

Analyze the relative accuracy test audit
data from the reference method tests for SO;
and CO: pollutant concentration monitors,
S0:-diluent continuous emission monitoring
systems (Ib/mmBtu) used by units with a
qualifying Phase I technology for the period
during which the units are required to mon-
itor SO: emission removal efficiency, from
January 1, 1997 through December 31, 1989,
and flow monitors using the following proce-
dures. Summarize the results on a data
sheet. An example is shown in Figure 2. Cal-
culate the mean of the monitor or monitor-
ing system measurement values. Calculate
the mean of the reference method values.
Using data from the automated data acquisi-
tion and handling system, calculate the
arithmetic differences between the reference
method and monitor measurement data sets.
Then calculate the arithmetic mean of the
difference, the standard deviation, the con-
fidence coefficient, and the monitor or mon-
itoring system relative accuracy using the
following procedures and equations.

7.3.1 Arithmetic Mean

Calculate the arithmetic mean of the dif-
ferences, d, of a data set as follows.

d‘=%£‘i d,

(Eq. A-T)
where,
n=Number of data points.
n
z di=Algebraic sum of the
i=1 individual differences d;.

d;=The difference between a reference
method value and the corresponding con-
tinuous emission monitoring system
value (RM;-CEM;) at a given point in
time i.

When calculating the arithmetic mean of
the difference of a flow monitor data set, be
sure to correct the monitor measurements
for moisture if applicable.

7.3.2 Standard Deviation

Calculate the standard deviation, S4 of a
data set as follows:

n
E diz_

ix=1

S =
o n-1
(Eq. A-8)
7.3.3 Confidence Coefficient

Calculate the confidence coefficient (one-
tailed), cc, of a data set as follows.

Sy

t0.0ZS ﬁ

cC =

(eq. A-9)
where,
to.o2s=t value (see Table 7-1).

TABLE 7-1 T-VALUES

n-1 Loas | N1 tooas | N-1 | looas
L 12706 | 12| 2179| 23| 2.069
7. - 4303 | 13| 2.160 24 | 2.064
3 3.182 | 14| 2.145 25| 2.060
4 2776 | 15| 2131 26 | 2.056
5 257 | 16| 2120 27 | 2.052
6 2447 | 17| 2110 28 | 2.048
7 2365| 18| 2.101 29 | 2.045
8 2306 | 19| 2.003 30| 2.042
9 2262 | 20| 2086 | 40| 2021
10 2228 | 21| 2.080 60 | 2.000
1 2201 | 22| 2074 | >60| 1.960

7.3.4 Relative Accuracy

Calculate the relative accuracy of a data
set using the following equation.

m=J§%f_°lxloo

(Eq. A-10)
where,
RM=Arithmetic mean of the reference
_method values.
|d|=The absolute value of the mean dif-
ference between the reference method
values and the corresponding continuous
emission monitoring system values.
lcc|=The absolute value of the confidence
coefficient.
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7.4 Relative Accuracy for NOx Continuous
Emission Monitoring Systems

Analyze the relative accuracy test audit
data from the reference method tests for NO,
continuous emissions monitoring system as
follows.

7.4.1 Data Preparation

If Cwnox, the NO, concentration, is in ppm,
multiply it by 1.194 x 10-7 (Ib/dscf)/ppm to
convert it to units of Ib/dscf. If Cnox is in mg/
dsecm, multiply it by 6.24 x 10~ (1b/dscf)/(mg/
dscm) to convert it to lb/dscf. Then, use the
diluent (O: or CO;) reference method results
for the run and the appropriate F or F. fac-
tor from Table 1 in Appendix F of this part
to convert Cnox from lb/dscf to Ib/mmBtu
units. Use the equations and procedure in
section 3 of Appendix F to this part, as ap-
propriate.

7.4.2 NO, Emission Rate (Monitoring
System)

For each test run in a data set, calculate
the average NO, emission rate (in Ib/
mmbBtu), by means of the data acquisition
and handling system, during the time period
of the test run. Tabulate the results as
shown in example Figure 4.

7.43 Relative Accuracy

Use the equations and procedures in sec-
tion 7.3 above to calculate the relative accu-
racy for the NO, continuous emission mon-
itoring system. In using Equation A-7, "'d"”
is, for each run, the difference between the
NO, emission rate values (in lb/mmBtu) ob-
tained from the reference method data and
the NO, continuous emission monitoring sys-
tem.

7.5 Relative Accuracy for Combined SO./Flow
[Reserved]

7.6 Bias Test and Adjustment Factor

Test the relative accuracy test audit data
sets for SO, pollutant concentration mon-
itors, flow monitors, and NOx continuous

CEMiAdjustcd = CEMiMonimr % BAF

Where:

CEMMentor=Data (measurement) provided by
the monitor at time i.

002733
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emission monitoring systems for bias using
the procedures outlined below.

7.6.1 Arithmetic Mean

Calculate the arithmetic mean of the dif-
ference. d. of the data set using Equation A-
7 of this appendix. To calculate bias for an
SO: pollutant concentration monitor, 'd" is,
for each paired data point, the difference be-
tween the SO: concentration value (in ppm)
obtained from the reference method and the
monitor. To calculate bias for a flow mon-
itor, “'d" is, for each paired data point, the
difference between the flow rate values (in
scfh) obtained from the reference method
and the monitor. To calculate bias for a NOx
continuous emission monitoring system, 'd"
is, for each paired data point, the difference
between the NOx emission rate values (in 1b/
mmBtu) obtained from the reference method
and the monitoring system.

7.6.2 Standard Deviation

Calculate the standard deviation, S, of the
data set using Equation A-8.

7.6.3 Confidence Coefficient

Calculate the confidence coefficient, cc, of
the data set using Equation A-9.

7.6.4 Bias Test

If the mean difference, d, is greater than
the absolute value of the confidence coeffi-
cient, |cc|. the monitor or monitoring system
has failed to meet the bias test requirement.
For flow monitor bias tests, if the mean dif-
ference. d. is greater than |cc| at the operat-
ing level closest to normal operating level
during the 3-level RATA, the monitor has
failed to meet the bias test requirement. For
flow monitors, apply the bias test at the op-
erating level closest to normal operating
level during the 3-level RATA.

7.6.5 Bias Adjustment

If the monitor or monitoring system fails
to meet the bias test requirement, adjust the
value obtained from the monitor using the
following equation:

(Eq. A-11)

CEMjpadivsed=Data value, adjusted for bias, at
time i.
BAF=Bias adjustment factor. defined by
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BAF=1+—£
CEM

Where:

BAF=Bias adjustment factor. calculated to
the nearest thousandth.

d=Arithmetic mean of the difference ob-
tained during the failed bias test using
Equation A-T.

CEM=Mean of the data values provided by
the monitor during the failed bias test.

If the bias test is failed by a flow monitor
at the operating level closest to normal on a
3-level relative accuracy test audit, cal-
culate the bias adjustment factor for each of
the three operating levels. Apply the largest
of the three bias adjustment factors to sub-

002734
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(Eq. A-12)

sequent flow monitor data using Equation A-
11.

Apply this adjustment prospectively to all
monitor or monitoring system data from the
date and time of the failed bias test until the
date and time of a relative accuracy test
audit that does not show bias. Use the ad-
justed values in computing substitution val-
ues in the missing data procedure, as speci-
fied in subpart D of this part. and in report-
ing the concentration of SO, the flow rate,
and the average NOx emission rate and cal-
culated mass emissions of SO. and CO; dur-
ing the quarter and calendar year, as speci-
fied in subpart G of this part.

Figures for Appendix A of Part 75
FIGURE 1.—LINEARITY ERROR DETERMINATION

Day Date and time | Reference value Monitor value Difference pe’mtvgflu':fem"w
Low-level:
Mid-level:
High-level:
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FIGURE 2.—RELATIVE ACCURACY DETERMINATION (POLLUTANT CONCENTRATION MONITORS)

Run No. time

Date and

SOz (ppm<)

RMs

Mb

Diff

Date and
time

CO; (Pollutant) (ppm<)

RMs Me Diff

11 v

1 oo

Arithmetic Mean Difference (Eq. A-7). Confidence Coefficient (Eqg.
A-9). Relative Accuracy (Egq. A-10).

2RM means “reference method data.”

»M means “monitor data.”
<Make sure the RM and M data are on a consistent basis, either wet or dry.

FIGURE 3.—RELATIVE ACCURACY DETERMINATION (FLOW MONITORS)

Date
Run No. and
time

Flow rate (Low) (scf/hr)*

Date
and

Flow rate (Normal) (scf/hr)* | Date Flow rate (High) (scf/hr)*

RM M

Diff

time

and

RM

M

Diff

time RM M Diff

Arithmetic Mean Difference (Eq. A-7). Confidence
Ceoefficient (Eq. A-9). Relative Accuracy (Eq. A-10).

*Make sure the RM and M data are on a consistent basis, either wet or dry.
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FIGURE 4. —RELATIVE ACCURACY DETERMINATION (NOx/Diluent Combined System)

Reference method data

Run No. Date and time

NOx system (Ib/mmBtu)

NOx{ )

0/C0:%

RM M Difference

Arithmetic Mean Difference (Eq. A-7). Confidence Coefficient (Eq. A—

9). Relative Accuracy (Eq. A-10).

a Specify units: ppm, Ib/dscf, mg/dscm.

FIGURE 5—CYCLE TIME

Date of test
Component/system ID#:
Analyzer type
Serial Number

High level gas concentration: pPPMV%
(circle one)
Zero level gas concentration: ppm/%
(circle one)
Analyzer span setting: ppm/% (circle
one)
Upscale:
Stable starting monitor value: ppm/
% (circle one)
Stable ending monitor reading: ______ ppm/
% (circle one)
Elapsed time: seconds
Downscale:
Stable starting monitor value: ppmv/
% (circle one)
Stable ending monitor value: ppm/%
(circle one)
Elapsed time: _____ seconds
Component cycle time= seconds

System cycle time= seconds

[58 FR 3701, Jan. 11, 1993, as amended at 60
FR 26541-26546, 26569-26570, May 17, 1995; 61
FR 25582, May 22, 1996]

EFFECTIVE DATE NOTE: At 60 FR 26569,
26570, May 17, 1995, appendix A to part 75 was
amended by temporarily adding sections
6.3.3, 6.3.4, 6.4.1 and Figure 5, and by tempo-
rarily suspending sections 6.3.1, 6.3.2, and 6.4,
effective July 17, 1995 through December 31,
1996.

APPENDIX B TO PART 75—QUALITY AS-
SURANCE AND QUALITY CONTROL PRO-
CEDURES

1. QUALITY CONTROL PROGRAM

Develop and implement a quality control
program for the continuous emission mon-
itoring systems and their components. As a
minimum, include in each quality control
program a written plan that describes in de-
tail complete, step-by-step procedures and
operations for each of the following activi-
ties.

1.1 Calibration Error Test and Linearity Check
Procedures

Identify calibration error test and linear-
ity check procedures specific to the continu-
ous emission monitoring system that may
require variance from the procedures in Ap-
pendix A to this part (e.g.. how gases are to
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be injected, adjustments of flow rates and
pressures, introduction of reference values,
length of time for injection of calibration
gases, steps for obtaining calibration error
or error in linearity, determination of inter-
ferences, and when calibration adjustments
should be made).

1.2 Calibration and Linearity Adjustments

Explain how each component of the contin-
uous emission monitoring system will be ad-
justed to provide correct responses to cali-
bration gases, reference values, and/or indi-
cations of interference both initially and
after repairs or corrective action. Identify
equations, conversion factors, assumed mois-
ture content. and other factors affecting
calibration of each continuous emission
monitoring system.

1.3 Preventive Maintenance

Keep a written record of procedures, in-
cluding those specified by the manufactur-
ers, needed to maintain the continuous emis-
sion monitoring system in proper operating
condition and a schedule for those proce-
dures. Include provisions for maintaining an
inventory of spare parts.

1.4 Audit Procedures

Keep a written record of procedures and de-
tails peculiar to the installed continuous
emission monitoring system that are to be
used for relative accuracy test audits, such
as sampling and analysis methods.

1.5 Recordkeeping and Reporting

Keep a written record describing proce-
dures that will be used to implement the rec-
ordkeeping and reporting requirements in
subparts F and G of this part.

2. FREQUENCY OF TESTING

A summary chart showing each quality as-
surance test and the frequency at which each
test is required is located at the end of this
appendix in Figure 1.

2.1 Daily Assessments

For each monitor or continuous emission
monitoring system, perform the following
assessments during each day in which the
unit combusts any fuel (hereafter referred to
as a "'unit operating day"’), or for a monitor
or continuous emission monitoring system
on a bypass stack/duct, during each day that
emissions pass through the by-pass stack or
duct. These requirements are effective as of
the date when the monitor or continuous
emission monitoring system completes cer-
tification testing. The provisions in this sec-
tion 2.1 are suspended from July 17, 1995
through December 31, 1996.

40 CFR Ch. | (7-1-96 Edition)

2.1.1 Calibration Error Test for Pollutant
Concentration and CO; or O; Monitors

Test, record, and compute the calibration
error of each SO:; or NO, pollutant con-
centration and CO; or O; monitor at least
once on each unit operating day, or for mon-
itors or monitoring systems on bypass ducts/
stacks, on each day that emissions pass
through the by-pass stack or duct. Conduct
calibration error checks, to the extent prac-
ticable, approximately 24 hours apart. Per-
form the daily calibration error test accord-
ing to the procedure in Appendix A, section
6.3.1 of this part.

For units with add-on emission controls
and dual span or auto-ranging monitors, and
other units that use maximum expected con-
centration value to determine calibration
gas values, perform the daily calibration
error test on each scale that has been used
since the previous calibration error test. For
example, if the emissions concentration has
not exceeded the low-scale span value (based
on the maximum expected concentration)
since the calibration test during the previous
calendar day, the calibration error test may
be performed on the low-scale only. If, how-
ever, the emissions concentration has ex-
ceeded the low-scale span value for one hour
or longer since the previous calibration error
test, perform the calibration error on both
the low- and high-scales.

2.1.2 Calibration Error Test for Flow
Monitors

Test, compute, and record the calibration
error of each flow monitor at least once on
each unit operating day, or for monitors or
monitoring systems on bypass ducts/stacks,
on each day that emissions pass through the
by-pass stack or duct. Introduce the ref-
erence values (specified in section 2.2.2.1 of
Appendix A to this part) to the probe tip (or
equivalent) or to the transducer. Record flow
monitor output from the data acquisition
and handling system before and after any ad-
Jjustments to the flow monitor. Keep a record
of all maintenance and adjustments. Cal-
culate the calibration error using Equation
A-6 in Appendix A of this part.

2.1.3 Interference Check

Perform the daily flow monitor inter-
ference checks specified in section 2.2.2.2 of
Appendix A to this part at least once per op-
erating day (when the unit(s) operate for any
part of the day).

2.1.4 Recalibration

The EPA recommends adjusting the cali-
bration, at a minimum, whenever the daily
calibration error exceeds the limits of the
applicable performance specification for the
pollutant concentration menitor, CO:, or O.
monitor, or flow monitor in appendix A of
this part.
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2.1.5 Out-of-Control Period

An out-of-control period occurs when the
calibration error of an SO. or NO, pollutant
concentration monitor exceeds 5.0 percent
based upon the span value (or exceeds 10
ppm, for span values <200 ppm), when the
calibration error of a diluent gas monitor ex-
ceeds 1.0 percent O; or CO., or when the cali-
bration error of a flow monitor exceeds 6.0
percent based upon the span value, which is
twice the applicable specification of Appen-
dix A of this part. The out-of-control period
begins with the hour of completion of the
failed calibration error test and ends with
the hour of completion following an effective
recalibration. Whenever the failed calibra-
tion., corrective action, and effective re-
calibration occur within the same hour, the
hour is not out of control if 2 or more valid
readings are obtained during that hour as re-
quired by §75.10 of this part. A NO, continu-
ous emission monitoring system is consid-
ered out-of-control if either component mon-
itor exceeds twice the applicable specifica-
tion in Appendix A of this part.

An out-of-control period also occurs when-
ever interference of a flow monitor is identi-
fied. The out-of-control period begins with
the hour of completion of the failed inter-
ference check and ends with the hour of com-
pletion of an interference check that is
passed.

2.1.6 Data Recording

Record and tabulate all calibration error
test data according to month, day, clock-
hour, and magnitude in either ppm, percent
volume, or scfh. Program monitors that
automatically adjust data to the corrected
calibration values (e.g., microprocessor con-
trol) to record either: (1) The unadjusted
concentration or flow rate measured in the
calibration error test prior to resetting the
calibration, or (2) the magnitude of any ad-
justment. Record the following applicable
flow monitor interference check data: (1)
Sample line/sensing port pluggage, and (2)
malfunction of each RTD, transceiver, or
equivalent.

2.1.7 Daily Assessments

For each monitor or continuous cmission
monitoring system, perform the following
assessments during each day in which the
unit combusts any fuel (hereafter referred to
as a "'unit operating day'’), or for a monitor
on a bypass stack/duct, during each day that
emissions pass through the by-pass stack or
duct. If the unit discontinues operation or if
use of the by-pass stack or duct is discon-
tinued prior to performance of the calibra-
tion error test, data from the monitor or
continuous emission monitoring system may
be considered quality assured prospectively
for 24 consecutive clock hours from the time
of successful completion of the previous
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daily test performed while the unit is operat-
ing. These requirements are effective as of
the date when the monitor or continuous
emission monitoring system completes cer-
tification testing.

2.2 Quarterly Assessments

For each monitor or continuous emission
monitoring system, perform the following
assessments during each unit operating
quarter, or for monitors or monitoring sys-
tems on bypass ducts or bypass stacks, dur-
ing each bypass operating quarter to be per-
formed not less than once every 2 calendar
years. This requirement is effective as of the
calendar quarter following the calendar
quarter in which the monitor or continuous
emission monitoring system is provisionally
certified.

2.2.1

Perform a linearity check for each SO; and
NOx pollutant concentration monitor and
each CO; or O; monitor at least once during
each unit operating quarter or each bypass
operating quarter, in accordance with the
procedures in appendix A, section 6.2 of this
part. For units using emission controls and
other units using a low-scale span value to
determine calibration gases, perform a lin-
earity check on both the low- and high-
scales. Conduct the linearity checks no less
than 2 months apart, to the extent prac-
ticable.

Linearity Check

2.2.2 Leak Check

For differential pressure flow monitors,
perform a leak check of all sample lines (a
manual check is acceptable) at least once
during each unit operating quarter or each
bypass operating quarter. Conduct the leak
checks no less than 2 months apart, to the
extent practicable.

2.2.3 Out-of-Control Period

An out-of-control period occurs when the
error in linearity at any of the three con-
centrations (six for dual range monitors) in
the quarterly linearity check exceeds the ap-
plicable specification in Appendix A, section
3.2 of this part. The out-of-control period be-
gins with the hour of the failed linearity
check and ends with the hour of a satisfac-
tory linearity check following corrective ac-
tion and/or monitor repair. For the NO, con-
tinuous emission monitoring system, the
system is considered out-of-control if either
of the component monitors exceed the appli-
cable specification in Appendix A, section 3.2
of this part. An out-of-control period occurs
when a flow monitor sample line leak is de-
tected. The out-of-control period begins with
the hour of the failed leak check and ends
with the hour of a satisfactory leak check
following corrective action.
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2.3 Semiannual and Annual Assessments

For each monitor or continuous emission
monitoring system, perform the following
assessments once semiannually (within two
calendar quarters) or once annually (within
four calendar quarters) after the calendar
quarter in which the monitor or monitoring
system was last tested, as specified below for
the type of test and the performance
achieved, except as provided below in section
2.3.1 of this appendix for monitors or contin-
uous emission monitoring systems on bypass
ducts or stacks or on peaking units. This re-
quirement is effective as of the calendar
quarter, unit operating quarter (for peaking
units), or bypass operating quarter (for by-
pass stacks or ducts) following the calendar
quarter in which the monitor or continuous
emission monitoring system is provisionally
certified. A summary chart showing the fre-
quency with which a relative accuracy test
audit must be performed, depending on the
accuracy achieved. is located at the end of
this appendix in Figure 2.

2.3.1

Perform relative accuracy test audits
semiannually and, to the extent practicable,
no less than 4 months apart for each SO: or
CO: pollutant concentration monitor, flow
monitor, NOx continuous emission monitor-
ing system, or SO:-diluent continuous emis-
sion monitoring systems used by units with
a Phase 1 qualifying technology for the pe-
riod during which the units are required to
monitor SO, emission removal efficiency,
from January 1, 1997 through December 31,
1999, except as provided for monitors or con-
tinuous emission monitoring systems on
peaking units or bypass stacks or ducts. For
monitors on bypass stacks/ducts, perform
relative accuracy test audits no less than
once every two successive bypass operating
quarters, or once every two calendar years,
whichever occurs first, in accordance with
the procedures in section 6.5 of Appendix A
of this part. For monitors on peaking units,
perform relative accuracy test audits no less
than once every two successive unit operat-
ing quarters, or once every two calendar
years, whichever occurs first. Audits re-
quired under this section shall be performed
no less than 4 months apart, to the extent
practicable. The audit frequency may be re-
duced, as specified below for monitors or
monitoring systems which qualify for less
frequent testing.

For flow monitors, one-level and three-
level relative accuracy test audits shall be
performed alternately (when a flow RATA is
conducted semiannually)., such that the
three-level relative accuracy test audit is
performed at least once annually. The three-
level audit shall be performed at the three
different operating or load levels specified in
appendix A, section 6.5.2 of this part, and the

Relative Accuracy Test Audit
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one-level audit shall be performed at the
normal operating or load level. Notwith-
standing that requirement, relative accuracy
test audits need only be performed at the
normal operating or load level for monitors
and continuous emission monitoring systems
on peaking units and bypass stacks/ducts.

Relative accuracy test audits may be per-
formed on an annual basis rather than on a
semiannual basis (or for monitors on peaking
units and bypass ducts or bypass stacks, no
less than (1) once every four successive unit
or bypass operating quarters, or (2) every
two calendar years, whichever occurs first)
under any of the following conditions: (1)
The relative accuracy during the previous
audit for an SO, or CO; pollutant concentra-
tion monitor (including an O; pollutant mon-
itor used to measure CO; using the proce-
dures in appendix F of this part), or for a
NOx or SO:-diluent continuous emissions
monitoring system is 7.5 percent or less; (2)
prior to January 1, 2000, the relative accu-
racy during the previous audit for a flow
monitor is 10.0 percent or less at each oper-
ating level tested; (3) on and after January 1,
2000, the relative accuracy during the pre-
vious audit for a flow monitor is 7.5 percent
or less at each operating level tested: (4) on
low flow (<10.0 fps) stacks/ducts, when the
monitor mean, calculated using Equation A-
7 in appendix A of this part is within 1.5 fps
of the reference method mean or achieves a
relative accuracy of 7.5 percent (10 percent if
prior to January 1, 2000) or less during the
previous audit; (5) on low SO: emitting units
(S0: concentrations <250.0 ppm, or equiva-
lent Ib/mmBtu value for SO;-diluent continu-
ous emission monitoring systems), when the
monitor mean is within +8.0 ppm (or equiva-
lent in 1Ib/mmBtu for SO;-diluent continuous
emission monitoring systems) of the ref-
erence method mean or achieves a relative
accuracy of 7.5 percent or less during the
previous audit; or (6) on low NOx emitting
units (NOx emission rate <0.20 lb/mmBtu),
when the NOx continuous emission monitor-
ing system achieves a relative accuracy of
7.5 percent or less or when the monitoring
system mean, calculated using Equation A-7
in appendix A of this part is within +0.01 1b/
mmBtu of the reference method mean,

A maximum of two relative accuracy test
audit trials may be performed for the pur-
pose of achieving the results required to
qualify for less frequent relative accuracy
test audits. Whenever two trials are per-
formed, the results of the second (later) trial
must be used in calculating both the relative
accuracy and bias.

2.3.2 Out-of-Control Period

An out-of-control period occurs under any
of the following conditions: (1) The relative
accuracy of an S0O,, CO;, or O: pollutant con-
centration monitor or a NOx or SO:-diluent
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continuous emission monitoring system ex-
ceeds 10.0 percent; (2) prior to January I,
2000, the relative accuracy of a flow monitor
exceeds 15.0 percent; (3) on and after January
1, 2000, the relative accuracy of a flow mon-
itor exceeds 10.0 percent; (4) for low flow sit-
uations (<10.0 fps), the flow monitor mean
value (if applicable) exceeds #2.0 fps of the
reference method mean whenever the rel-
ative accuracy is greater than 15.0 percent
for Phase I or 10 percent for Phase II. (5) for
low SO. emitter situations, the monitor
mean values exceeds £15.0 ppm (or £ 0.03 1b/
mmBtu for SO;-diluent continuous emission
monitoring systems from January 1, 1997
through December 31, 1999) of the reference
method mean whenever the relative accu-
racy is greater than 10.0 percent; or (6) for
low NOx emitting units (NOx emission rate
£0.2 Ib/mmBtu), the NOx continuous emission
monitoring system mean values exceed +0.02
Ib/mmBtu of the reference method mean
whenever the relative accuracy is greater
than 10.0 percent. For SO, CO,, 0., NOx
emission rate, and flow relative accuracy
test audits performed at only one level, the
out-of-control period begins with the hour of
completion of the failed relative accuracy
test audit and ends with the hour of comple-
tion of a satisfactory relative accuracy test
audit. For a flow relative accuracy test audit
at 3 operating levels, the out-of-control pe-
riod begins with the hour of completion of
the first failed relative accuracy test audit
at any of the three operating levels, and ends
with the hour of completion of a satisfactory
three-level relative accuracy test audit.
Failure of the bias test does not result in
the system or monitor being out-of-control.

2.3.3 Bias Adjustment Factor

2.3.3 Bias Adjustment Factor. If an SO:
pollutant concentration monitor, flow mon-
itor, or NO. continuous emission monitoring
system fails the bias test specified in Section
7.6 of Appendix A of this part, use the bias
adjustment factor given in Equations A-11
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and A-12 of Appendix A of this part to adjust
the monitored data.

2.4 Other Audits

Affected units may be subject to relative
accuracy test audits at any time. If a mon-
itor or continuous emission monitoring sys-
tem fails the relative accuracy test during
the audit, the monitor or continuous emis-
sion monitoring system shall be considered
to be out-of-control beginning with the date
and time of completion of the audit. and con-
tinuing until a successful audit test is com-
pleted following corrective action. If a mon-
itor or monitoring system fails the bias test
during an audit, use the bias adjustment fac-
tor given by Equations A-11 and A-12 in Ap-
pendix A to this part to adjust the monitored
data. Apply this adjustment factor from the
date and time of completion of the audit
until the date and time of completion of a
relative accuracy test audit that does not
show bias.

FIGURE 1.—QUALITY ASSURANCE TEST
REQUIREMENTS

QA test frequency requirements
Test

Daily* Quarterly” | Semiannual*

2.

Calibration Error
(2 pt.).

Interference
(flow).

Leak (flow)

Linearity (3 pt.)

RATA (SO2, NOx, R
CO.)".

RATA (flow, al- 'l
ternating 1-
load and 3-
load)?.

-
< L

*For monitors on bypass stack/duct, bypass operating days
or quarters, only.

1 Conduct annually, if monitor meets accuracy requirements
to qualify for less frequent testing.

2Conduct 3-load RATAs annually, if reguirements to qualify
for less frequent testing are met.

FIGURE 2 —RELATIVE ACCURACY TEST FREQUENCY INCENTIVE SYSTEM

RATA Semlangra“ll)y‘ (per- Annual?
SO; .. RA <10 RA £7.5% or 8.0 ppm.2
NOx . RA <10 RA £7.5% or £0.01 Io/mmBtu.2
Flow (Phase )2 .. RA <15 RA £10% or = 1.5 fps.2
Flow (Phase 11)3 . RA <10 RA < 7.5% or & 1.5 fps.2
COyOs ...oevee RA <10 RA £ 7.5%.

1 For monitors on bypass stack/duct, bypass operating quarters, not to exceed two calendar years. For monitors on peaking

units, unit operating quarters, not to exceed two calendar years.

2The difference between monitor and reference method mean values; low emitters or low flow, only.
3Conduct 3-load RATAs annually, if requirements to qualify for less frequent testing are met.

[58 FR 3701, Jan. 11, 1993, as amended at 60
FR 26546, 26571, May 17, 1995]

EFFECTIVE DATE NOTE: At 60 FR 26571, May
17, 1995, appendix B to part 75 was amended
by temporarily suspending section 2.1 and
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