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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

JN 30 1994

OFFICE OF
WATER

MEMORANDUM

SUBJECT: THC Continuous Emission Monitoring Guidance for Part
503, Sewagg Sludge Incinerators

FROM: Cynthaa Doughérty, Diret{or”
Permi*s Division (Mail Code 4203)

TO: Recipients of subject guidance

Attached is the Environmental Protection Agency’s guidance
document for monitoring of total hydrocarbons (THCs) at sewage
sludge incinerators. This document was finalized in response to
comments received from Federal, State and local government
agencies.

EPA’'s Standards for the Use of Disposal of Sewage Sludge
were promulgated February 19, 1993, at 40 CFR Part 503.
Subpart E of that regulation requires, in §503.45:

(a) (1) An instrument that measures and records the total hydrocarbons
concentration in the sewage sludge incinerator stack exit gas
continuously shall be installed, calibrated, operated, and
maintained for each sewage sludge incinerator, as specified by
the permitting authority.

(a) (2) The total hydrocarbons instrument shall employ a flame ionization
detector; shall have a heated sampling line maintained at a
temperature of 150 degrees Celsius or higher at all times; and
‘shall be calibrated at least once every 24-hour operating period
using propane.

(b) An instrument that measures and records the oxygen concentration
in the sewage sludge incinerator stack exit gas continuously
shall be installed, calibrated, operated, and maintained for each
sewage sludge incinerator, as specified by the permitting
authority.

(c) An instrument that measures and records information used to
determine the moisture content in the sewage sludge incinerator
stack exit gas continuously shall be installed, calibrated,
operated, and maintained for each sewage sludge incinerator, as
specified by the permitting authority.

The attached document contains recommendations for
compliance with these requirements. It addresses installation,
calibration, operation, and maintenance procedures for sewage



sludge incinerators in the following areas: (1) THC continuous
emissions monitoring (CEM); (2) oxygen CEM; (3) moisture CEM;
(4) quality assurance; and (5) recordkeeping and reporting. The
attached final document will provide guidance for both the
interim and long-term sludge permitting programs.

This document was finalized in response to comments received
from Federal, State and local government agencies. If you have
any questions please contact me at (202) 260-9545 or Cristina
Gaines, the project manager, at (202) 260-6284.

Attachment
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THC CONTINUOUS EMISSION MONITORING GUIDANCE

I. INTRODUCTION

On February 19, 1993, the United States Environmental

Dt an~t {ED R
Protection agency (EPA) pUhIIShcd a regulat;uu, at 40 CFR

Part 503, governing the use or dlsposal of sewage sludge
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(58 FR 5248). Included in the regulation (which is Attachment A

of this document) are requlrements that apply to the incineration
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agencies and by inc1nerator owners and operators subject to
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with the total hydrocarbon (THC) continuous emlss1ons monitoring
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{CEM) requirements. The meunuuu;ug;ea presented in this guidance
document are recommended as minimum requlrements and standards to

be followed by all permitting authorities and sewage sludge
incinerator operators, based on the national requ1rements. As
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always, the permitting authority has the option of establishing
more strlngent CEM requlrements n the incinerator’s permit, on a
t W
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case by case basis, in order to protect man health and the
environment.

:

Subpart E, the incineration portion of Part 503, establishes,

among other tnlngs, an operatlonax standard for total nyurocarnon
C) em1551ons from sewage sludge incinerators. The regulation

e an instrument that continuously measures and records the
THC concentration in the sewage sludge incinerator stack
exit gas shall be installed, calibrated, operated, and
maintained for each sewage sludge incinerator, as specified

by the permitting authority. [40 CFR §503.45(a) (1)]

e the THC instrument shall employ a flame ionization
detector; shall have a heated sampling line maintained at a
temperature of 150 degrees Celsius or higher at all times;
and shall be calibrated at least once every 24-hour

operating period using propane. [40 CFR §503.45(a) (2)]

e an instrument that continuously measures and records the
oxygen concentration in the sewage sludge incinerator stack
exit gas shall be installed, calibrated, operated, and
maintained for each sewage sludge incinerator, as specified
by the permitting authority. [40 CFR §503.45(b)]

e an instrument that continuously measures and records
information used to determine the moisture content in the
sewage sludge incinerator stack exit gas shall be
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installed, calibrated, operated, and maintained for each
sewage sludge incinerator, as specified by the permitting
authority. [40 CFR §503.45(c)].

It is important to note that the regulation defines continuous
monitoring as obtaining at least two THC measurements per hour.

The operation of continuous emission monitors (CEM) as a tool
to determine compliance with a regulatory requirement is not new.
Numerous air quality regulations and permit requirements that
have been established by EPA and State agencies have included
requirements for CEM systems. EPA’s Resource Conservation and
Recovery Act (RCRA) program has also made use of CEM technology
to enforce emission standards for incinerators and other
combustion units that burn hazardous wastes. As a result of the
extensive use of CEM systems, EPA and State air quality agencies
have established a variety of programs to implement their CEM
requirements.

Unlike most regulations that establish requirements for CEM
systems, Part 503 does not include detailed instructions on how
these requirements are to be implemented. Rather, Part 503
provides that many of the implementation details are to be
specified by the Part 503 permitting authorities. Recognizing
the large measure of flexibility granted to permitting
authorities, EPA is seeking to ensure as much consistency as
possible with other EPA programs’ existing THC CEM policies,
procedures, and requirements. In preparing this guidance
document, EPA hopes to ensure more consistent and efficient
application of CEM requirements.

On February 25, 1994, EPA published amendments to Part 503 (59
FR 9095). These amendments, which are included as Attachment B
of this document, contain an alternative to the THC CEM
requirements. Incinerators with a monthly average concentration
of carbon monoxide (CO) that does not exceed 100 parts per
million on a volume basis (ppm,), after correction to zero
percent moisture and to seven percent oxygen, can continuously
monitor CO as an alternative to monitoring THC. This document
does not address CO CEM and all references to CEM in this
document are to THC CEM.

II. GENERAL CEM REQUIREMENTS
A. Compliance Demonstration

The primary purpose of a CEM system under Part 503 is to
document compliance with a THC operational standard. The
sewage sludge regulation in 40 CFR §503.44(c) establishes a
monthly average concentration of THC in the exit gas from a



sewage sludge incinerator of 100 parts per million, by volume
(ppm,), corrected to zero percent moisture and to seven
percent oxygen. Compliance with the THC operational standard
is determined by multiplying the measured THC concentration by
moisture and oxygen correction factors. The moisture and
oxygen correction factors are calculated as follows:

Correction factor (moisture) = 1/(1-X); and
Correction factor (oxygen) = 14/(21-Y)

Where: X = percent moisture content expressed as a
fraction in the sewage sludge incinerator exhaust
gas (in hundredths); and

Y = percent oxygen concentration in the sewage
sludge incinerator exhaust gas (by dry volume).

This corrected THC concentration is never to exceed the THC
operational standard of 100 ppm,, as propane, as a monthly
average.

40 CFR §503.41(h) defines "monthly average" as "“the
arithmetic mean of the hourly averages for the hours a sewage

sludge incinerator operates during the month." Further, 40
CFR §503.41(f) defines "hourly average" as "the arithmetic
mean of all measurements, taken during an hour." Continuous

is defined as at least two measurements per hour. All CEM
hourly averages generated during hours when a sewage sludge
incinerator is not operating or is not fired with sewage
sludge are not to be included in the calculation of a monthly
average. Data recorded during periods of CEM system
breakdowns, repairs, calibration checks, and any adjustments
to the CEM systems are not be included in the computation of
hourly averages but must be documented and explained in a log.
All data points recorded during each one-hour operational
period must be used to calculate an hourly average.

1. Data Capture

The data capture rate identifies the percentage of time
that the hourly corrected THC averages were collected
during the hours that sewage sludge was incinerated. For
example, if the incinerator burned sewage sludge 24 hours
per day for 15 days per month but it only collected
corrected THC data for 8 hours each day of the 15 days,
then its data capture would be 33%.

8hr 15days -
24h1'x 15days x100=33%




If it collected corrected THC data for 24 hours every day
of the 15 days of operation that month except for 3 days
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when the oxygen unit failed, the data capture would be 80%.

24hrx12dbys

100=80%
24 hr 15daysx

Existing air permits often contain data capture rates
for CEMs based on extended time periods (e.g., 90 percent
based on quarterly reporting periods). Part 503, however,
requires determination of average THC on a monthly basis.
EPA also considers the performance specification test )
period (time during which calibration drift, calibration
error, and response time tests are conducted) as part of
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The CEM system required by Part 503 (i.e., a THC monitor
and oxygen and moisture analyzers to standardize the
measured THC to zero moisture content and 7 percent oxygen)
is similar to those required in air or hazardous waste
regulatory programs. Such systems have been able to
demonstrate a data capture rate of 100 percent, based on
four measurements per minute.

For Part 503 THC CEMs, EPA recommends a data capture
rate of 100 percent, based on two measurements per hour.
Operational history for these CEMs does not yet exist. For
this reason, the permit writer may establish a phased-in
approach, requiring, for example, 80 percent in the first
year, 90 percent in the second, 95 percent in the third,
and 100 percent in all subsequent years.

The permit should clarify that this requirement may be
modified based on the operation of the THC CEM system. If
the permit specifies a data capture rate for a monthly
average, and that rate is not attained, the permittee will
not have demonstrated compliance with a permit condition
implementing the Part 503 THC operational standard.!

! During development of the Part 503 regulation, EPA, in collaboration with
Metropolitan Waste Control Commission (MWCC) in St. Paul, Minnesota, installed
a THC CEM system to evaluate its feasibility for sewage sludge incinerators.
As demonstrated during the first phase of the study, the THC analyzer achieved
an 88 percent data capture rate, with 4.8 percent of the time lost due to
relocation of the analyzer and the remaining 7.2 percent due to actual CEM
downtime. If you factor out the 4.8% relocation time lost, the THC CEM
realized a 92.4 percent uptime when installed.

88 . X
100 - 4.8 100

- X =92.4%

This test verified that THC CEM systems are viable. It also provides a
reasonable starting point for evaluating THC CEM system reliability. Until an
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Continuous monitoring means analyzing and recording at
least two THC measurements, corrected for zero percent
moisture and to seven percent oxygen, per hour. Except for
necessary maintenance, it is prohibited to deliberately
shut down any CEM device or method required under the
regulation while the incinerator is in operation or
emitting exit gas. If a CEM device is deliberately shut
down for necessary maintenance or if any monitoring device
or method breaks down or fails during incinerator
operation, all reasonable measures must be taken to ensure
resumption of monitoring as soon as possible or as soon as
the unit begins to incinerate sewage sludge.

If CEM equipment is expected to be broken or shut down
for more than 72 hours, and the incinerator is operated
during that period, EPA recommends that the owner/operator
notify the permitting authority and document similar
information in the log. Notice is recommended as soon as
practical after the two required measurements per hour from
the CEM were not obtained. It should include the known or
presumed reason for the breakdown or shutdown, the steps
being taken to restore monitoring, the expected duration of
the egquipment stoppage, and the length of time that the
incinerator will operate during CEM downtime.

For shutdowns or breakdowns of less than 72 hours, the
incinerator owner/operator should document this information
in the log and keep this documentation on file for later
review by the permitting authority or for submission to the
permitting authority, if so requested. Log documentation
is recommended as soon as practical after the two required
measurements per hour from the CEM were not obtained. This
notification or documentation does not relieve the
owner /operator from responsibility to comply with standards
or with the data capture rate.

Where a sewage sludge incinerator owner/operator has
difficulty achieving consistently high data capture rates,
EPA recommends consideration of measures that will increase
the data capture capabilities of the THC CEM system. One
such measure is to purchase equipment from manufacturers
that design THC CEM systems specifically to minimize
downtime (e.g., spare capillary sampling line to reduce
downtime due to clogged lines, and multiple pre-filter
trains to retain one pre~filter in service at all times
while the second is reconditioned). Another measure is the
limited use of portable systems that can be used during
primary system maintenance, breakdown, etc. Also, the

operational history of THC CEM systems at sewage sludge incinerators has been
developed, EPA will consider not requiring a minimum CEM up-time to
demonstrate compliance.



sewage sludge incinerator owner/operator can install backup
or portions of backup THC CEM systems that can be switched
over quickly from the primary system so that the minimum
two measurements can still be determined during any given
hour. Note that if a backup system is used it must be
certified using the same procedures as for the primary
systemn.

2. Certification

Under Federal air quality control programs, CEM data
used to demonstrate compliance with an emission standard
must be generated by a CEM system that has been certified
by a regulatory agency. In short, the certification
process demonstrates to regulatory agencies and emission
sources that a CEM system has been designed and installed
adequately and that, through extensive testing and
documentation, the data generated by the CEM system can be
used to determine compliance with an air quality emission
standard. After certification, the data generated by the
CEM system can be used to demonstrate compliance with
applicable regulations.

The THC CEM system should also undergo certification
testing before the system is used to demonstrate compliance
with the Part 503 THC operational standard. The
incinerator owner/operator should verify that the THC CEM
system is installed, operated, and maintained pursuant to
the manufacturer’s written instructions and
recommendations, meets CEM performance specification
criteria (as described later in section III.F.), and is
suitable for compliance evaluation purposes. This
certification statement (signed by a responsible official)
should be submitted to the permitting authority within 90
days after the installation of the CEM system. If the
permittee does not submit a complete certification
statement, the CEM data collected will not be considered
valid to demonstrate compliance with the THC operational
standard, even if performance specification test procedures
are followed. Upon submission of a complete certification
statement to the permitting authority, all CEM data
collected after the completion of the CEM performance
specification test will be considered valid to demonstrate
compliance, provided that performance specification test
procedures are followed.

Although the use of non-certified CEM systems may be
acceptable in other programs, when the CEM system is down,
EPA considers the use of a non-certified CEM system
unacceptable for evaluating compliance with Part 503. For
this reason, the permittee should submit a certification
for any backup CEM systems in addition to the certification
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for the primary system. The backup monitors must also
undergo the performance specification testing. If a non-
certified system is used, the data generated by this system
cannot be used to demonstrate compliance. Details of the
certification steps for Part 503 THC CEM systems are
presented later in this document.

B. Indication of Incinerator Operatjons

THC CEM data can also be used as an indicator of adequate
incinerator operations. The Part 503 regulation does not
specify excess emission or excursion reporting requirements
for THC emissions from sewage sludge incinerators, but the
permitting authority may choose to implement such a provision.

Under Federal air quality regulations at 40 CFR 60.7(c),
EPA requires certain air emission sources to submit periodic
excess emissions and monitoring systems performance reports.
However, the definition of excess emissions and the criteria
that trigger excess emissions reporting are specific to the
regulated emission source and its applicable performance
standard. The use of CEM data to generate excess emissions or
excursion reports differs from the use of CEM data to
determine compliance with an emission standard.

III. CEM SYSTEM SPECIFICATIONS

A. Applicability

The requirements and specifications presented in this
document apply to the THC CEM system(s), including the THC,
oxygen, and moisture analyzers, installed on sewage sludge
incinerators that are subject to the requirements of 40 CFR
Part 503 Subpart E. Some of these requirements include
procedures used to evaluate the acceptability of CEM systems
prior to installation. Other requirements ensure the proper
calibration, operation, and maintenance of CEM systems and
evaluate CEM system performance over an extended period of
time.

Attachments C and D are appendices for compliance with CEM
requirements under 40 CFR Part 60, Standards of Performance
for New Stationary Sources. Although the appendices are not
requirements for sewage sludge incinerators under Part 503,
EPA believes they provide appropriate guidance for Part 503
compliance.



B. Definitions
1. Continuous Emission Monitoring (CEM) System

The total equipment used to acquire data. It includes
sample handling hardware; total hydrocarbon, oxygen, and
stack gas moisture analyzer hardware; calibration gas
system hardware; and data acquisition and reporting system
hardware and software. The CEM system consists of the
major components described below.

a. Sample Interface

That portion of the CEM system that touches the
sample. It is used for sample acquisition, sample
transportation, and sample conditioning. At a minimum,
it includes the THC analyzer, the oxygen analyzer and
the moisture content analyzer. No portion of the sample
interface may lower the sample temperature below 150°C.

b. THC Analyzer

That portion of the CEM system that senses total
hydrocarbon concentration using a flame ionization
detector and generates an output proportional to the
total hydrocarbon concentration.

c. Oxygen Analyzer

That portion of the CEM system that senses oxygen
concentration and generates an output proportional to
the oxygen concentration.

d. Moisture Analyzer

That portion of the CEM system that provides, or
senses, information which will be used to determine
stack gas moisture concentration, and generates an
output proportional to the stack gas moisture
concentration. A moisture analyzer need not be a single
instrument or analyzer; it may be a series of one or
several instruments used in combination with other
information or non-instrumental techniques.

e. Data Recorder

That portion of the CEM system that is designed to
interpret and convert individual output signals from the
CEM to produce a permanent record of measured parameters
in the required measurement units.



2. Span or Span Value
The required full scale range of the analyzer.
3. Calibration

The systematic process of checking, adjusting, or
standardizing the graduations of a qguantitative measuring
instrument.

4. Calibration Drift (CD)

The difference in the CEM output readings from the
established reference value after 24 hours of operation
during which no maintenance, repair, or adjustment of the
CEM takes place. A CD test is performed to demonstrate the
stability of the CEM calibration over 24 hours.

5. Calibration Error (Cal Error)

The difference between the concentration indicated by
the CEM and the known concentration of a reference gas. A
Cal Error test procedure is performed to document the
accuracy and linearity of the CEM over the entire
measurement range.

6. Response Time

The time interval between the start of a step change in
input into the CEM (e.g., calibration gas input) and the
time when the data recorder displays 90 percent of the
final value for that input.

7. Accuracy

A measurement of agreement between a measured value and
an accepted or true value, expressed as the percentage
difference between the true value and measured values
relative to the true value. For THC CEM requirements and
specifications, accuracy is checked by conducting a
calibration error (Cal Error) test.

8. Flame Ionization Detector (FID) Fuel

The fuel that is burned in the detector of the flame
ionization detector (e.g., 40 percent hydrogen/60 percent
helium).

9. Performance Specification Test (PST) Period

The period during which CD, Cal Error, and response time
tests are conducted.



C. Instrument Desjgn Specifications

Part 503 requires that the THC CEM employ a flame
ionization detector (FID), have a heated sampling line
maintained at a temperature of 150°C or higher at all times,
and be calibrated at least once every 24-hour operating period
using propane. All system components such as the sample
probe, calibration valve, filter(s), sample lines, pumps, and
the FID must be maintained at no less than 150°C such that no
moisture is condensed out of the THC CEM system. The THC CEM
must be equipped with indicators that measure temperature at
key points in the system and, because of this temperature
requirement, it should be designed and equipped to include a
mechanism that produces and records an alarm when any portion
of the THC CEM falls below this temperature.

The FID fuel specified by the FID manufacturer (e.g.,
40 percent hydrogen/60 percent helium) should be used. Any
carrier gases, combustion gases, or probe blowback gases used
to operate the THC CEM should meet a standard of high purity
air with less than 0.2 ppm, THC (as propane) or less. Gas
used for carrier, combustion, or probe blowback can be
generated on site but cannot be used as a calibration gas.

CEM systems regulated under Subpart E should be designed
such that calibration gases are introduced as close as
possible to the stack gas sampling probe. Calibration gases
should pass through as much of the sample interface as
possible, but at a minimum, these gases must pass through any
out-of-stack filters.

Many different design options are acceptable to EPA for
oxygen and moisture CEM analyzers for a sewage sludge
incinerator’s stack gas. For example, a CEM may be designed
such that a single sample is extracted from stack gases using
2 single sample line and that sample is conveyed to separate
THC, oxygen, and moisture content analyzers. Another
acceptable design might convey an extractive sample via a
heated sampling line to the THC analyzer, having part of that
sample conveyed to a moisture condenser and an oxygen
analyzer, and having another part of that sample conveyed
directly to an in-situ analyzer for oxygen measurement on a
wet basis. In this design, the wet and dry basis oxygen
concentrations could be used to calculate stack gas moisture
content.

Different techniques for measuring and recording stack gas
moisture content are also acceptable. Options for stack gas
moisture monitoring include the use of a proprietary moisture
analyzer, the use of wet and dry basis oxygen concentrations
as indicated above, or the use of stack gas temperature
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measuring devices alone or in combination with psychrometric
charts. The key item to remember is that the moisture
measurement technique must include an instrumental portion in
the method, and must produce an output signal that can be
correlated to the stack gas moisture content. The
instrumental portion of the method must have the ability to be
calibrated and adjusted to reflect actual stack gas moisture
concentrations.

D. Installatjon Specificatijons

To comply with Part 503, a CEM system must be installed
such that representative measurements of THC, oxygen, and
stack gas moisture concentrations in exhaust gases from sevage
sludge incinerators are obtained. EPA strongly recommends
that sample points for THC, oxygen, and stack gas moisture be
located as close together as possible?.

The optimum location of a CEM sample interface is
determined by a number of factors, including ease of access
for calibration and maintenance, the degree to which sample
conditioning will be required, and the degree to which the
sample location represents total emissions. The location
should be as free from in- or out-leakage as possible and free
from severe flow disturbances. The sample location should be
at least two duct diameters from the nearest control device,
point of pollutant generation, or other point at which a
change in measured concentration occurs, and at least 0.5
diameter upstream from the discharge point or a control
device. For rectangular cross sections, the equivalent duct
diameter (D,) is calculated as:

= 2XLxW
CTIeW

where:
length

L
W width

(Ref: 40 CFR Part 60, Appendix A, Method 1, Section 2.1)

If these installation criteria are not achievable or if the
location is otherwise less than optimum, then the sample will
possibly be unrepresentative.

E. ettings

The oxygen CEM span should be 0-25 percent by volume and
the instrumental part of the stack gas moisture CEM analyzer

See Attachment ¢ pg 1109 item 3, Installation and Measurement
Location Specifications for specific representative sampling
points.
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span should be 0-100 percent by volume. The THC span has a
greater potential for variation than either the moisture or
oxygen concentration CEM. At a minimum, the THC CEM span
should be 0-200 ppm,, or greater where THC concentrations
above 200 ppm, occur.

An option on many CEM systems is an auto-rangefinder that
automatically changes the span range depending on the THC
concentration. For example, a CEM system with dual span auto-
rangefinder (i.e., 0-200 ppm, and 0-2000 ppm,) has a controller
that automatically switches from the 0-200 span to
the 0-2000 span as the THC concentration approaches 200 ppm,.
The controller will switch back to the lower span as the THC
concentration falls back below some value less than 200 ppmn,.
In this way, the CEM is precise enough at lower concentrations
but also capable of analyzing and recording higher
concentrations. A span value of 0-100 ppm, is inappropriate
since the auto-rangefinder will switch span values as the THC
concentration approaches the THC limit of 100 ppm,, as
propane, creating greater uncertainty about the time and value
of the reading as it hovers near the limit. It would be
better to switch the ranges at above 110 ppm,. EPA may
reconsider the recommended THC span value after establishing a
history of THC CEM operations if operating experience
indicates the need for such a change.

F. Pe ce ecifi ions

Prior to certifying a THC CEM system, the incinerator
owner/ operator should perform a performance specification
test (PST) to demonstrate that the CEM system, as installed,
will conform to performance specifications. Besides the CEM
design and installation criteria described earlier, the CEM
operator should also demonstrate that the installed CEM will
meet performance criteria for response time, Cal Error, and CD
at the operational conditions and ranges used during the
metals performance testing or as otherwise specified in the
permit. (In other words, the CEM performance criteria must
not be tested outside of acceptable operating conditions for
compliance with metals limits and operational settings.) This
demonstration is to be conducted during an initial PST period
using specific test procedures.

1. Calibration Gases

The use of EPA Protocol 1 calibration gases is not
required for response time, CD, or daily calibration
testing. All PST and Cal Error testing, however, should be
conducted using calibration gases that have been certified
by comparison to National Bureau of Standards (NBS) gaseous
Standard Reference Materials (SRMs) or NBS/EPA-approved gas
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manufacturer’s Certified Reference Materials (CRMs)?
following EPA Traceability Protocol No. 1‘. The
calibration gas cylinder manufacturer should provide a
recommended shelf life over which the concentration of the
gas does not change by more than t2 percent from the
certified value.

2. THC CEM Performance Specifications
a. Calibration Drift (CD).

The CD of THC CEM should be determined at two levels:
zero and high. The CEM calibration response should not
differ by more than 6 ppm, THC, as propane, after each
24-hour period of the 7-day CD test at both zero and
high levels. Test point values for THC CD testing are
as follows:

Zero-level -- zero to 20% of the span.
High-level -- 70 to 90% of the span.
b. calibration Error (Cal Error).

The Cal Error of THC CEM should be determined at
three levels: zero, mid, and high. The mean difference
between the CEM and reference values at the mid-~ and
high-level test points (specified below) should be no
greater than 10 ppm, THC, as propane. The mean
difference between the CEM and reference values at the
zero-level test point should be no greater than 5 ppmn,.
Test point values for THC Cal Error testing are as
follows:

Zero-level -- zero to 20% of span.
Mid-level -- 30 to 50% of span.

High-level -- 70 to 90% of span.

"A Procedure for Establishing Traceability of Gas Mixtures to Certain
National Bureau of Standards Standard Reference Materials." Joint
publication by NBS and EPA-600/7~81-010. Available from the EPA
Quality Assurance Division (MD-77). Research Triangle Park, NC 27711.

"Traceability Protocol for Establishing True Concentrations of Gases
Used for Calibration and Audits of Continuous Source Emission Monitors
{Protocol Number 1)" June 1978. Section 3.0.4 of the Quality Assurance
Handbook for Air Pollution Measurement Systems. Volume IIl. Stationary
Source Specific Methods. EPA-600/4-77-027b. August 1977. EPA Office of
Research and Development Publications, 26 West St. Clair Street,
Cincinnati, OH 45268.
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c. Response Tine.

The response time for the THC CEM should not exceed
200 seconds to achieve 90 percent of the final stable
value.

3. Oxygen CEM Performance Specifications
a. Calibration Drift (CD).

The CD of oxygen CEM should be determined at two
levels: zero and high. The CEM calibration response
should not differ by more than 0.5 percent oxygen after
each 24-hour period of the 7-day CD test at both zero
and high levels. Test point values for THC CD testing
are as follows:

Zero-level -- zero to 4% oxygen.

High-level -- 14% to 21% oxygen.
b. Calibration Error (Cal Error).

The Cal Error of the oxygen CEM should be determined
at three levels: zero, mid, and high. The mean
difference between the CEM and reference values at the
zero-, mid-, and high-level test points (specified
below) should be no greater than 0.5 percent oxygen.
Test point values for oxygen Cal Error testing are as
follows:

Zero-level -- zero to 4% oxygen.

Mid-level -- 6% to 10% oxygen.

High-level -- 14% to 21% oxygen.

All Cal Error testing should be conducted using EPA
Protocol 1 calibration gases‘.

c. Response Time.

The response time for oxygen CEM should not exceed
200 seconds to achieve 90 percent of the final stable
value.

G. Testing Requjrements
Performance specification tests should be conducted to

determine if a CEM meets the performance specifications
outlined above. Performance specification test (PST)
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procedures to be used for compliance with Subpart E are
described below.

The operating ranges set during the metals performance test
must not be exceeded during the PST. In other words, the CEM
performance criteria must be tested within acceptable normal
operating conditions for compliance with metals limits and
operational parameters. Failure to run the PST at ranges at
or below those set during the metals test may cause metals
limits to be exceeded, and may necessitate repetition of the
metals performance test, so that a control efficiency (CE) and
the metals limits can be recalculated and the incinerator and
air pollution control device(s) settings can be redetermined.

1. Calibration Drift Testing

While the sewage sludge incinerator is operating either
in compliance with settings and ranges established during
the metals performance test or its permit conditions, the
magnitude of CD should be determined at 24-hour intervals
for seven consecutive days using calibration gases at zero-
and high-level concentrations. All CD determinations
should be made following a 24-hour period during which no
maintenance, repair, or adjustment takes place. If the
sewage sludge incinerator is taken out of service during
the test period, record the onset and duration of the
downtime and continue the CD test when the unit resumes
operation.

Introduce the zero and span gas into the sampling system
as close to the probe inlet as practical. The system must
be designed so that the introduction of calibration gas
does not pressurize the gas sampling line. (If the lines
are pressurized during the calibration drift check, leaks
will not be detected.) The gas must pass through all CEM
components used during normal sampling. Before adjusting
either the zero or calibration settings, repeat the CD
test. Record the CEM response and subtract the recorded
value from the reference (calibration gas) value. The
differences represent CD values. Summarize the recorded
values, reference values, and calculated differences on a
data sheet like that in Table 1.

2. Calibration Error Testing

Cal Error testing should be conducted during the time
period when CD testing is conducted. Challenge the CEM by
introducing EPA Protocol No. 1 calibration gases using the
criteria described in section III.F above. Operate the CEM
as nearly as possible in its normal sampling mode. The
calibration gas should be injected into the sampling system
as close as possible to the sampling probe outlet and
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should pass through all filters, scrubbers, conditioners,
and other monitoring components used during normal
sampling. Challenge the CEM three non-consecutive times at
each measurement point and record the responses (i.e., do
not test the upper point three times in a row; instead test
one point then test a different point). Each gas injection
should last long enough to ensure that the CEM surfaces are
conditioned and a stable measured value is achieved.

Summarize the results of Cal Error testing on a data
sheet like the one in Table 2. Average the differences
between the CEM response and the certified cylinder gas
value for each gas measurement level. These average
differences represent values for Cal Error.

3. Response Time Testing

Response time testing should be conducted during the
time period when CD and Cal error testing are conducted.
Response time testing should begin after relatively stable
incinerator operations and/or THC concentrations have been
achieved. The entire system, including sample extraction
and transport, sample conditioning, gas analysis, and the
data recording system, should be checked during the
following response time test.

Introduce all calibration gases at the probe as near to
the sample location as possible. First introduce zero gas
into the system. When the system output has stabilized (no
change greater than 1 percent of full scale for 30
seconds), switch to monitor stack effluent and wait for a
stable value. Record the time required to reach 90 percent
of final stable value (the upscale response time). The
response time should be 200 seconds or less. Next,
determine the downscale response time by introducing a
high-level calibration gas and repeating the above
procedure. Repeat both procedures three times and
determine the mean upscale and downscale response times.
The longer of the two mean values is the system response
time.

4. Retesting

If the results of the CEM testing meet the criteria
specified above, the test is successful. If the CEM does
not meet one or more of the specified criteria, necessary
corrections should be made and any unsuccessful performance
tests must be repeated until all are successful. If the
operational settings for the incinerator are changed to
settings which do not meet either the permit requirements
or the settings or ranges established during the metals
performance test, then either the metals performance test
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must be repeated at the new conditions or the CEM settings
must be changed and retested to reflect settings which meet
the permit requirements or the metals performance test
settings or ranges.

H. Certification

As indicated earlier, upon satisfactory PST results (i.e.,
all tests are within the performance specifications identified
previously), the CEM owner/operator should notify the
permitting authority of its findings by letter and certify the
CEM as being acceptable for demonstrating compliance with the
THC operational standard. 1In addition to a statement
regarding the satisfactory PST results, the CEM owner/operator
should certify that the system has been installed and will be
operated and maintained according to the manufacturer’s
instructions and recommendations. CEM compliance data
collection begins from the date the performance specification
test generates satisfactory results. The installation and/or
performance test certification can be a joint certification
with the CEM manufacturer if the CEM manufacturer performs the
installation and/or PST. Only the sewage sludge incinerator
operator, however, can attest to operational certification.

I. Quality Assurance and Quality Control (QA/QC) Maintenance
Requirements

The CEM certification process described above ensures that
CEM systems meet minimum standards when installed. To ensure
that CEM data quality is maintained during the life of the
CEM, EPA recommends that the criteria provided at 40 CFR Part
60, Appendix F, Sections 3 and 4 be used to establish minimum
QC criteria. (This reference is provided as Attachment D to
the guidance.) At a minimum, CEM owners/operators should
follow the daily CD checks and quarterly Cal Error checks
described below.

1. Daily CD Checks

A daily calibration drift check is required for each
monitor in the THC CEM. The CD check procedures and
specifications described for the 7-day CD test should be
used to conduct the daily check of each CEM. As with the
CD PSTs, EPA Protocol 1 calibration gases are not required
for daily CD checks, just as they are not required for
PSTs. However, any zero and upscale calibration gases that
are used for daily CD checks of THC and oxygen CEM cannot
be generated on-site; rather, they should be certified
cylinder gases. For CEM data to be used to document
compliance with the THC operational standard, minimum
acceptable criteria for daily CD checks should be
established. EPA recommends that the criteria provided at
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40 CFR Part 60, Appendix F, Sections 3 and 4 be used to
establish minimum QC criteria. (See Attachment D.)

a. THC

If the daily THC CEM CD check indicates that the CD
exceeds * 12 ppm,, the THC CEM should be adjusted and
recalibrated such that the CD is less than or egqual to
+ 6 ppm, for any daily check. If the daily THC CD
exceeds + 12 ppm, for seven consecutive daily periods or
if the daily THC CD ever exceeds * 24 ppm,, the THC CEM
is considered out-of-control and all subsequent data is
deemed invalid until necessary corrective action is
taken to control the CEM. The out-of-control period is
deemed to begin at the time corresponding to the
completion of the seventh consecutive daily CD check
with a * 12 ppm, exceedance (if daily THC CD exceeds *
12 ppm, for seven consecutive daily CD checks) or after
completion of the daily CD check (if THC CD exceeds t 24
ppn,). Data cannot be used to demonstrate compliance
until recalibration results in a daily CD within % 6

ppm, THC.
b. Oxygen

If the daily oxygen CD indicates a CD in excess of
+ 1.0 percent oxygen, the oxygen CEM should be adjusted
and recalibrated so that the CD is within * 0.5 percent
oxygen. If the daily CD exceeds * 1.0 percent oxygen
for seven consecutive daily CD checks or if the CD
exceeds + 2.0 percent oxygen for any daily check, data
from the oxygen CEM is considered out-of-control and its
data cannot be used to demonstrate compliance until a
recalibration that results in a CD within * 0.5 percent
is achieved. Similar to the THC CEM, the out-of-control
period, at which time data is deemed invalid, occurs
after completion of the seventh daily CD check (if
oxygen CD exceeds + 1.0 percent oxygen for seven
consecutive daily CD checks) or after completion of the
daily CD check (if oxygen CD exceeds + 2.0 percent).

c. Moisture

Because there are numerous options for determining
moisture content in the incinerator emissions, this
document does not identify specific calibration
procedures. Rather, the CEM owner/operator should
follow manufacturer’s written instructions and
recommendations for calibrating the instrumental portion
used to measure the moisture content. An example of
appropriate calibration for one particular moisture
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analysis would be daily calibration and CD checking on
the thermocouple used in conjunction with a
psychrometric chart to determine moisture content of a
saturated stream coming off a wet electrostatic
precipitator.

2. Cal Error Checks

At a minimum, Cal Error checks should be conducted every
90-day operating period for the THC and oxygen CEM. The
Cal Error PST procedures and specifications described
earlier should be used to conduct quarterly Cal Error
checks. All Cal Error checks should be conducted using EPA
Protocol 1 calibration gases.

If a 90-day operating period Cal Error check results in
a value in excess of an allowable Cal Error performance
specification, the CEM is considered out-of-control and its
data cannot be used to demonstrate compliance until a cal
Error check that results in a Cal Error within the
performance specification is achieved. All data collected
prior to the out-of-control Cal Error check, but after the
previous in-compliance Cal Error check, is considered
invalid for demonstrating compliance. Since the
owner /operator cannot prove compliance with the THC
standard, the incinerator is considered to be out of
compliance with the standard. (Incinerator owner /operators
may wish to increase the frequency of the Cal Error checks
to once per month to avoid invalidating 90 days of data.)
If this happens, the owner/operator should notify the
permitting authority of corrective actlon(s) that will be
taken to prevent further out-of-control emissions.

J. Recordkeepind Requirements

At a minimum, Part 503 Subpart E CEM operators must
maintain records for the following items:

i. Hourly averages for THC concentration, oxygen
content, stack gas moisture content, and THC
concentration corrected to zero percent moisture and
to 7 percent oxygen. These records should include
the information identified in Table 3.

ii. PST reports and results. These records should
include the information resulting from any cD, cal
Error, and response time performance specification
testing performed by the incinerator owner/operator.

iii. Daily CD checks. These records should include the
time and date of calibration, the person conducting
the test or overseeing the test results, calibration
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iv.

vi.

gas concentration and cylinder number, the CEM
response to the calibration gas, and the difference
between the calibration gas value and the CEM
response.

Cal Error checks every 90 operating days. Cal Error
check records should include the information
presented in Table 2, the name of the person
conducting the check, the time and data of the check,
and calibration gas cylinder numbers.

CEM maintenance logs. These records should include a
description of the maintenance conducted, why
maintenance was conducted (corrective or
preventative), the person who conducted the
maintenance, the time and date of maintenance, and
the duration of maintenance activities for which CEM
data were not generated. If major components are
replaced, the Cal Error and response time
determinations, as appropriate, should be repeated as
per the initial protocol and the results kept in the
maintenance log. For example, if a sampling pump is
replaced, the response time test should be repeated.
If the sensor is replaced, the CD and Cal Error tests
should be repeated.

CEM downtime. These records should include an
identification of the hours when a CEM was not
gathering data suitable for demonstrating compliance
and the reason for the CEM downtime if the unit was
not able to obtain the required two readings for the
hour.

All records must be maintained and available for
inspection. The recordkeeping requirements specified in this
guidance only pertain to the CEM systems described here. For
a comprehensive list of recordkeeping requirements, refer to
Attachment A (40 CFR §503.47).

K. Reporting

The incinerator owner/operator should submit the signed
certification statement (described in section H above) to the
permitting authority within 90 days after installation of the
CEM system. Specifically, the owner/operator in conjunction
with the CEM manufacturer, if appropriate, should certify that
the THC CEM system is installed, operated, and maintained
pursuant to the manufacturer’s written instructions and
recommendations, meets performance specification criteria, and
is suitable for compliance evaluation purposes.
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In addition, because sewage sludge incinerators are
generally considered "class I sludge management facilities,"
CEM owners/operators must prepare at minimum an annual report
of THC emissions from each sewage sludge incinerator to
demonstrate compliance with the Part 503 THC operational
standard. This annual report should contain the information
presented in Tables 3 and 4 for each month of the year,
whether or not the incinerator fired sewage sludge during that
month. Table 3 information is only required for those days
that sewage sludge was fired to the incinerator. 1In these
emission reports, missing CEM data should also be identified
by the use of codes that designate the reason for missing
data. At a minimum, these codes should include:

Code 1 -- unit down, no sewage sludge or auxiliary fuel
fired during that hour.

Code 2 -- unit did not fire sewage sludge in that hour, but
did fire auxiliary fuel.

Code 3 -- CEM down or unable to gather data sufficient to
generate a hourly average (includes both maintenance and
QA/QC activities). The coding should also indicate, where
appropriate, if the downtime was due to the THC, oxygen, or
moisture analyzer (could be coded 3A for THC, 3B for
oxygen, 3C for moisture, and 3D for other).

In addition to emission data, annual reports should also
present a summation of the total number of hours per month:

i. with valid CEM data.
ii. that sewage sludge was fired to the incinerator.

iii. without valid CEM data in which there was sewage
sludge fired to the incinerator.

An NPDES or other permit issued to the sewage sludge
incinerator may require reporting of any of the above data as
an enforceable permit condition. 1In addition, the permit may
require more frequent reporting and/or non-compliance reports
in cases where the THC standard is violated. A permit
typically will require a signed certification from a
responsible official within the organization submitting the
report that indicates that the information is, to the best of
his/her knowledge, true, accurate, and conforms with
applicable requirements.
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Iv.

POLLUTION PREVENTION IDEAS FOR CEMS

While pollution prevention techniques are not routlnély
evaluated for analytical equipment and procedures, this is an
area that is being evaluated more and more. Incinerators may
want to consider appropriate pollution prevention techniques
both to reduce the pollution produced by the incinerator as
well as to reduce operational costs. Auxiliary fuels, which

. . .
117 Ffuaale Anarivariuvas vl e o e mharnten ~ae
are fossil fuels or derivati ves, COontriguie TO0 greennduse gas

production and contribute to operating expenses. Optimizing
their use will optimize incinerator efficiency and reduce a
source of THC which will enable an incinerator to more easily
meet the THC limit.

necific nn1 lution prevention area concerns THC

Another specific pollution prevention area concerns THC

samples and callbratlon gas handllng and management practices.
Minimizing sample exhaust (i.e., sample and/or calibration gas
that is extracted from the stack but not analyzed) and burner
exhaust (i.e., sample and/or calibration gas that is extracted
from the stack, analyzed, and then exhausted) will reduce
calibration gas use and thus reduce costs, as well as reduce
pollutant emissions to the environment.
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Table 1

Calibration Drift Determination Results
- o —
Day Date Time Reference | CEM Value | Difference
Value
Zero
High
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Table 2

Calibration Error Determination Results
e

Differences

Run Calibration CEM . .
Number Value Response Zero Mid High

l1-Zero

2-Mid

3-High

4-Mid

5-Zero

6-High

7-Zero

8-Mid

9-High

Mean Difference
(Calibration Error)




Table 3

/

Data Records for THC CEM

Date: /

End
Time

1 am

THC ppm,,
(raw)

% Stack
Moisture

% Oxygen,
Dry

THC ppm,
dry@7% Oy

——

2 am

3 am

4 am

5 am

6 am

|7am

“ 8 am

" 9 am

II 10 am

11 am

12 pm

II 8 pm

|_opm

|

10 pm

11 pm

Il 12 am




Table 4:

Monthly THC CEM Report

Hourly THC Averages (ppm, dry @ 7% oxygen)
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septage) is placed on an active sewage
sludge unit.

{3) One of the vector sttraction
reduction requirements in § 503.33
(®)(9), (6)(10), or (b)(12) shall be met
when domestic septage is applied to
agricultural land, forest, or a
reclamation site and one of the vector
attraction reduction requirements in
§503.33 (b)(9) through (b)(12) shall be
met when domestic septage is placed on
an active sludge unit.

{b)(1) The mass of volatile solids in
the sewage nhfxdgo shall bo(mducad by
a minimum of 38 mt (see
calculstion proooggurz in
“Environmental tions and
Technology—Control of Pathogens and
Vector Attrection in Sewage Sludge"’,
EPA-625/R-82/013, 1882, U.S.
Environmenta] Protection Agency,
Cincinnati, Ohio 45268).

(2) When the 38 percent volatile
solids reduction requirement in
§503.33(b)(3) cannot be met for an
snaercbically digested sewage sludge,
vector attraction reduction can be
demonstrated by digesting a portion of
the previously 'tioned sewage sludge
anasrobically in the laboratory in a
bench-scale unit for 40 additional days
at & temperature between 30 and 37
degrees Celsius. When at the end of the
40 days, the volatile solids in the
sswage sludge at the beginning of that
period is reduced by less than 17
percent, vector attraction reduction is
schieved.

(3) When the 38 percent volatiie
solids reduction requirement in
§503.33(b)(1) cannot be met for an
serobically digested sewage sludge,
vector attraction reduction can be
demonstrated by digesting a portion of
the previously digested sewage sludge
that has a percent solids of two percent
or leas aerobically in the lehoratory in
a bench-scale unit for 30 additional days
at 20 degrees Celsius. When at the end
of the 30 days, the volatile solids in the
sewage sludge at the beginning of that
period is reduced by less than 15
percent, vector attraction reduction is
achieved.

{4) The specific oxygen uptake rate
(SOUR) for sewage sludge treated in an
serobic proceumll be equal to or less
than 1.5 milligrams of oxygen per hour

gram of total solids (dry weight
) at a temperature of 20 degrees
Celsius.

(5) Sewage siudge shall be treated in
an aerobic process for 14 days or longer.
During that time, the temperature of the
sewage sludge shall be higher than 40

degrees Celsius and the average

temperature of the sewage sludge shall

be higher than 45 degrees Celsius.

(6} The pH of sewage sludge shall be
raised t0 12 or higher by alkali addition
and, without the sddition of more alkali,
shall remain at 12 or higher for two
hours and then at 11.5 or higher for an
additional 22 hours.

(7) The percent solids of sswage
sludge that does not contain
unstabilized solids genersted in a
primary wastewater treatment process
shall be equal to or greater than 75
percent based on the maisture content
and total solids prior to mixing with
other materials.

{8) The percent solids of
sludge that contains unstabi solids
generated in a p wastewater
treatment process Mal toor
greater than 80 percent on the
moisture content and total solids prior
to mi)d:‘a:ith other materials.

(8)(i) age sludge shall be injected
below the surface of the land.

(ii) No significant amount of the
sewage sludge shall be present on the
land surface within one hour after the

sludge is injected.

(iii) When the sewage sludge that is
injected betlgw the mrhcedt:f the Iax:l:l is
Class A with respect to pathogens, the
sewage siudge shall be injected below
the land within eight hours after
being discharged from the pathogen
treatment process.

(10)(i) Sewage sludge applied to the
land surface or placed on a surface
disposal site shall be in ted into
the s0il within six hours
application to or placement on the land.

ii) When sewage sludge that is
incorporsted into the soil is Class A
with respect to pathogens, the sewage
sludge shall be applied to or placed on
the land within eight hours after being
discharged from the pathogen treatment

TOCeSS.

(11) Sewage sludge placed on an
active sludge unit shall be
covered with soil or other material at
the end of esch opersting day.

(12) The pH of domestic septage shall
be raised to 12 or higher by slkali
addition and, without the addition of
more alkali, shall remain at 12 or higher
for 30 minutes.

Subpert E—incineration

$503.40 Applicabliity.

(a) This subpart applies to a person
who fires sewage sludge in s sewage
sludge incinerator, to & sewage sludge
incinerator, and to sewage sludge fired
in s sewage sludge incinerator.

(b) This subpart applies to the exit
from a sewage sludge incinerator .

§503.41 Speciel definltions.

{(a) Air pollution control device is one
or more processes used to treat the exit

gas from a sewage sludge incinerator
stack

(b) Auxiliary fuel is fuel used to
augment the fuel value of
sludge. This includes, but is not limited
to, natural gu. fuel oil, coel, gas
generated during anaerobic digestion of

sewage sludge, and municipal solid
waste (not to exceed 30 percent of the

t of se sludge and
suxiliary fuel ). Hazardous
wastes are not suxiliary fuel.

(c) Control efficiency is the mass of s
pollutant in the sewage sludge fied to an
incinerator minus the mass of that
pollutant in the exit gas from the
incinerator stack divided by the mass of
the pollutant in the sewage sludge fod
to the incinerator.

{d) Dispersion factor is the ratio of the
increass in the ground level ambient sir
concentration for s pollutant at or
beyond the line of the site
where the sewage sludge incinerstor is
located to the mass emission rate for the
pollutant from the incinerstor stack.

{e) Fluidized bed incineratorisan
enclosed device in which organic matter
and inorganic matter in sewage sludge
are combusted in a bed of
suspended in the combustion chamber

8‘?0 Hourly average is the arithmetic
mean of all measurements, taken during
an hour. At least two measurements
must be taken during the hour.

(g) Incineration is the combustion of
organic matter and inorganic matter in
sewage sludge by high temperatures in
an enclosed device.

(h) Monthly average is the arithmetic
meen of the hourly averages for the
hours a sewage sludge incinerator
operates d the month.

(i) Risk specific concentration is the
allowable increass in the average daily
ground level ambient air concentration
for s pollutant from the incineration of
sewage sludge at or beyond the property
line of the site where the sewage sludge
incinerator is located.

(j) Sewage sludge feed rate is sither
the averege daily amount of sewage
sludge fired in all sewage sludge
incinerstors within the y line of
the site where the sewage sludge
incinerstors are located for the number
of days in a 365 day period thst sach
sewage sludge incinerator operates, or
the average daily design capacity for all
sewage sludge incinerstors within the
property line of the site where the

sludge incinerators are located.

{k) Sewage sludge incinerator is an
enclosed device in which only sewage
sludge and auxiliary fuel are .

(1) Stack height is the difference
between the elevation of the top of a
sewage sludge incinerator stack and the
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slevation of the ground st the base of the
stack when the difference is equal to or
less than 65 meters. When the difference
is greater than 65 meters, stack height is
the creditable stack height determined
in accordance with 40 CFR 51.100 (ii).
(m) Total hydrocarbons means the
organic compounds in the exit gas from
a sewage sludge incinerstor stack
measured using & flame jonization
detection instrument referenced to

propane. ) .

(n) Wet electrostatic precipitator is an
air pollution control device that uses
both electrical forces and water to
remove pollutants in the exit ges from
a sewage sludge incinerstor stack.

(o) Wet scrubber is an sir pollution
control device that uses water to remove
pollutants in the exit gas from a sewage
sludge incinerator stack.

$8503.42 General requirements.

No person shall fire sewage sludge in
a sewage sludge incinerstor except in
compliance with the requirements in
this subpart.

§$503.43 Poliutant limits.

{a) Firing of sowage sludge in a
sewage sludge incinerator shall not
violate the requirements in the National
Emission Standard for Beryllium in
subpart C of 40 CFR 61.

(b';.l?iring of uwngep.sl?udge ina
sewage sludge incinerator shall not
violate the requirements in the National
Emission Standard for Mercury in
subpart E of 40 CFR part 61.

(c) Pollutant limit—lead.

(1) The daily concentrstion of lead in
sewage sludge fed to a sewage sludge
incinerator shall not exceed the
concentration cslculated using Equation
(4).

0.1>xXNAAQSx86,400
DFx{1 - CE)xSF

Eq. (4)

Where:

C=Daily concentration of lesd in sewage
sludge in milligrams per kilogram of
total solids (dry weight basis).

NAAQS=National Ambient Air Quality
Standard for leed in micrograms per
cubic meter.

DF=Dispersion factor in micrograms per
cubic meter per gram per second.

CE=Sewage sludge incinerstor control
sfficiency for lead in hundredths.

SF=Sewage sludge feed rate in metric tons

per day (dry weight basis).

{2){i) When the sewage sludge stack
height is 65 meters or less, the actual
sewage sludge incinerator stack height
shall be used in an air dispersion model
specified by the permittinauuthority to
determine the dispersion factor (DF) in
equation (4).

(i) When the sewage sludge
incinerator stack height exceeds 85
meters, the creditable stack height shall
be determined in accordance with 40
CFR 51.100(ii) and the creditable stack
height shall be used in an air dispersion
model specified by the permitting
suthority to determine the dispersion
factor (DF) in equation (4).

(3) The contro) sfficiency (CE) in
squation (5) shall be determined from a
performance test of the sewage siudge
incinerstor, as specified by the
permitting suthority.

(d) Pollutant limit—arsenic,
cadmium, chromium, and nickel.

(1) The daily concentration for
arsenic, cadmium, chromium, and
nickel in sewage sludge fed to a
sludge incinerator each shall not exceed
the concentration calculsted using
equation (5).

RSCx#6,400
DFx{1 - CE)xSF

Eq. (5)

Where:

Cx=Duily concentration of arsenic,
cadmium, chromium, or nickel in
sewage sludge in milligrams per
kilogram of total solids (dry weight
basis).

CE=Sewage sludge incinerstar control
efficiancy for arsenic, cadmium,
chromium, or nickel in hundredths.

DF=Dispersion fector in micrograms per
cubic meter per gram per second.

RSC=Risk specific concentration in
micrograms per cubic meter. S

F=Sewage sludge feed rate in met,ric tons
per day {dry weight basis).

(2) The risk specific concentrations
for arsenic, cadmium, and nickel used
in equation (6) shall be obtained from
Table 1 of § 503 .43.

TABLE 1 OF §503.43.—RISK SPECIFIC

CONCENTRATION ARSENIC, CADMIUM,
AND NICKEL

Risk specific
Pollviant conceniralion

ms per

(micrograms pe!

Arsenic 0.023

Cadmium 0.057
Nicke! 20

(3) The risk specific concentration for
chromium used in equation (5) shall be
obtained from Table 2 of § 503.43 or
shall be calculated using equation (6), ss
specified by the permitting authority.

TABLE 2 OF § 503.43.—RiSK SPECKFIC
CONCENTRATION-—CHAOMILM

Risk specific con-
{micrograms
mum”

Type of incinerator

i
1

088

i

023
0.084

S

i

s¥ins
3

wot
types

ypes

wet

o018

'llg

Eq. ()

P

RSCarisk specific concentration for
chromium in per cubic
meter used in equation (5).

r=decimal fraction of the hexavalent
chromium concentrstion in the total
the n‘  gas e the s mm ludge 5

axit s
indmz stack in hundredths.

{4)(i) When the sewage sludge
incinerator stack height is equal to or
less than 65 meters, the actual sewage
sludge incinerator stack height shall be
used in an air dispersion model, as
specified by the permitting suthority, to
determine the dispersion factor (DF) in
equation (5).

(ii) When the sewage siudge
incinerator stack height is greater than
65 meters, the creditable stack height
shall be determined in accordance with
40 CFR 51.100(ii) and the creditsble
stack height shall be used in an air
dispersion model, as specified by the
permitting suthority, to determine the
dispersion factor (DF) in equation (5).

(5) The control efficiency (CE) in
squation (5) shall be determined from a
performance test of the sewage sludge
incinerator, as specified by the
permitting authority.

$503.44 Operstions! standerd—éote!
hydrocerbons.

(2] The total hydrocarbons
concentration in the exit gas from a
sewage sludge incinerator shall be
corrected for zero percent moisture by
multiplying the measured total
hydrocarbons concentration by the
correction factor calculated using
equation (7).

Correction factor (per-
cent moisture)=

(7))
(1—=X) &)

Where:
X=decima! frection of the percent moisture
in the sewage sludge incinerstor exit gas
in hundredths.
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(b) The total hydrocarbons
concentration in the exit gas from &
sewage sludge incinerator shall be
corrected to seven percent oxygen by
multiplying the measured total
hydrocarbons concentration by the
correction factor calculated using
equation (8).

Correction factor (ox-

pskw Eq. (8)

21—-Y)

Where:
Y=Percent oxygen concentration in the
sewage sludge incinerator stack exit gas
(dry volume/dry volume).

(c) The monthly average
concentration for total hydrocarbons in
the exit gas from a sewage sludge
incinerator stack, corrected for zero
percent moisture using the correction
factor from equation (7) and to seven
percent oxygen using the correction
factor from equation (8), shall not
exceed 100 parts per million on a
volumetric basis when measured using
the instrument required by § 503.45(a).

§503.45 Management practicss.

(a)(1) An instrument that measures
and records the total hydrocarbons
concentration in the sewage sludge
incinerator stack exit gas continuously
shall be installed, calibrated, operated,
and maintained for each sewage sludge
incinerator, as specified by the
permitting authority.

(2) The total hydromrbons instrument
shall employ a flame ionization
detector; shall have & heated sampling
line maintained at a temperature of 150
degrees Celsius or higher at all times;
and shall be calibrated at least once
every 24-hour operating period using
propane.
(b) An instrument that measures and
records the oxygen concentration in the
sewage sludge incinerator stack exit gas
continuously shall be installed,
calibrated, operated, and maintained for
each sewage sludge incinerator, es
specified by the permitting authority.

{c} An instrument that measures and
records information used to determine
the moisture content in the sewage
sludge incinerator stack exit gas
continuously shall be installed,
calibrated, operated, and maintained for
each seswage sludge incinerator, as
specified by the permitting authority.

{d) An instrument that measures and
records combustion temperatures
continuously shall be installed,
calibrated, operated, and maintained for
sach sewage sludge incinerator, as
specified by the permitting authority.

(e) The maximum combustion
temperature for a sewage sludge

incineratar shall be specified by the
permitting suthority and shall be based
on information obtained during the
performance test of the sewage sludge
incinerator to determine pollutant
control efficiencies.

(f) The values for the opersting
parameters for the slu
incinerator air pollution control device
shall be specified by the permitting
authority and shall be based on
information obtained during the
performance test of the sewage sludge
incinerator to determine pollutant
control efficiencies.

(g) Sewage sludge shall not be fired in
a sewage sludge incinerator if it is likely
to adversely affect a threatened or
endangered species listed under section
4 of the Endangered Species Act or its
designated critical habitat.

§503.46 Frequency of monitoring.

(a) Sewage sludge.

(1) The uency of monitoring for
boryllmmb mercury shall b&
specified by the permitting suthorit

(2) The ﬁ'yoquancy of mo%itonng fzr
arsenic, cadmium, chromium, lead, and
nickel in sewage sludge fed to a sewage
sludge incinerator shall be the
frequency in Table 1 of § 503.46.

TABLE 1 OF § 503.46.—FREQUENCY OF

MONITORING—INCINERATION
Amount of shudpe ! (metric
tons per 365 day period) Frequency
Gunnr then 2010 but less than | Once per year.
Emalbormmmw Once per quar
less than 1,500. for {lour
imes per
year).
Equal 1o or grester than 1,500 but | Once per 80
ioss than 15,000. days (six
times per
yoar).
Equal 10 or grester then 15,000 ..... { Once per
month (12
mes per
yoar).
*Amount of sewage fired In a sewaQe
mmmor(aym).

(3) After the sewsge sludge has been
monitored for two yeers at the frequency
in Table 1 of § 503.46, the permitting
suthority may reduce the frequency of
monitoring for arsenic, cadmium,
chromium, lead, and nickel, but in no
case shall the frequency of monitoring
be less than once per year when sewage
sludge is fired in a sewage sludge
incinerator.

{b) Total hydrocarbons, oxygen
concentration, information to determine
moisture content, and combustion

ter_?_geu

otal hydroenrbom concentration
and oxygen concentration in the exit gas
from a sewage sludge incinerator stack,

the information used to measure
moisture content in the exit gas, and the
combustion temperatures for the sewage
sludge incinerator shall be monitored
continuously.

{(c) Air pollution control device
operating parameters.

The frequency of monitoring for the
sswage sludge incinerator air pollution

control device operating parametsrs
shall be lpodﬁ:d l:yutll:o8 permitting
authority.
{Approved by the Office of t and

Budgst under control number 2040-0157)

§803.47 Recordkesping.

(a) The person who fires sewage
sludge in s sswage sludge incinerator
shall develop the information in
§503.47(b) §503.47(n) and
shall retain that information for five

years.

(b) The concentrstion of lead, arsenic,
cadmjum, chromium, and nickel in the
sewage sludge fed to the sewage sludge
incinerator.

{c) The total hydrocarbons
concentrations in the exit gas from the
sswage sludge incinerator stack.

(d) Information that indicates the
requirements in the National Emission
Standard for beryllium in subpart C of
40 CFR part 61 are met.

(e) Information that indicates the
requirements in the National Emission
Standard for mercury in subpart E of 40
CFR part 61 are met.

(f) The combustion temperatures,
including the maximum combustion
temperature, for the sewage sludge
incinerstor.

(g) Velues for the air poliution control
device operating parameters.

(h) The oxygen concentration and
information used to measure moisture
content in the exit gas from the sewage
sludge incinerator stack.

(i) The sewage sludge feed rate.

(i) The stack height for the sewage
sludge incinerator.

(k) The dispersion factor for the site
where the sewage sludge incinerator is
located.

(1) The control efficiency for lead,
arsenic, cadmium, chromium, and
nickel for sach sewage sludge
incinerator.

{m) The risk specific concentration for
chromium calculsted using equation (6),
if spplicable.

{n) A calibration and maintenance log
for the instruments used to measure the
total hydrocarbons concentration and
oxygen concentration in the exit gas
from the sewage sludge incinerator
stack, the information needed to
determine moisture content in the exit
gas, and the combustion temperstures.
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(Approved by the Office of Mansgsment and
Budget under control number 2040~0157)

§503.48 Reporting.

Class 1 sludge management facilities,
POTWs (as defined in 40 CFR 501.2)
with a design flow rate equal to or
greater than one million gallons per day.
and POTWs that serve a population of
10,000 peaple or greater shall submit
the information in § 503.47(b) through
§ 503.47(h) 10 the permitting suthority
on February 19 of sach year.

{Approved by the Office of Management and
Budget under control number 2040-0157)

A to Part 503—Procedure to
Determine the Annua!l Whole Siudge
Application Rate for a Sewage Sludge

Section 503.13(a){(4)(il) requires that the
product of the concentration for each
pollutant listed in Table 4 of § 503.13 in
sewage sludge sold or given away in a bag
or other container for application to the land
and the snnual whole studge application rate
{AWSAR) for the sewage sludge not cause the
annual pollutant loading rate for the
pollutant in Table 4 of § 503.13 to be
exceeded. This appendix contains the
procedure used to determine the AWSAR for
a sewage sludge that does not cause the
annual pollutant loading rates in Table 4 of
§503.13 to be exceeded.

The relationship between the annual
pollutant loading rate (APLR) for a poliutant
and the annual whole sludge application rate
(AWSAR) for 1a sewage sludge is shown in
equation (1).
APLR=CXAWSARD.001

Where:
APLR=Annual pollutant loading rate in
kilograms per hectare per 3865 day
od

C-Pollut;nt concentration in milligrams,
per kilogram of total solids (dry weight
basis).

AWSAR=Annual whole sludge application
rate in metric tons per hectare per 365
day period (dry weight basis).

0.001=A conversion factor.

To determine the AWSAR, equation (1} is

rearranged into equation (2):

(1)

AWSAR=

(2)
O.001

The procedure used to determine the
AWSAR for a sswage sludge is presented
below.

Procedure:

1. Analyzs s sample of the sswage sludge
to determine the concentration for each of the
poliutants listed in Table 4 of §503.13 in the

sl .

2. Using the pollutant concentrations from
Step 1 and the APLRs from Table 4 of
§503.13, calculate an AWSAR for each
pollutant using equation (2) sbove.

3. The AWSAR for the ssewage sludge is the
lowest AWSAR calculated in Step 2.

Appendix B to Part 303—Pathogen
‘Trestment Precessss

A. Processes to Significantly Reduce
Pathogens (PSRP)

1. Asrobic sludge is
agitated with air or oxygen to maintain
serobic conditions for s mean cell
residence time at & tamperature

Values for the mean cell residence time and
temperature shall be between 40 days at 20
degrees Celsius and 60 days at 15 degrees
Celsius.

2. Air drying—Sewage sludge is dried on
sand beds or on paved or unpaved besins.
The sewage sludge dries for s minimum o
three months. During two of the three
months, the ambient average daily
temperature is above zero degrees Calsius.

3. Anaerobic digestion—Sewage sludge is
treated in the absence of air for a specific
mean cell residence time at a specific
tempersture. Values for the meen cell
residence time and temperature shall be
between 15 days st 35 to 55 degrees Calsius
and 60 days at 20 degrees Celsius.

4. Com Using either the within-
vessel, static aerated pils, or windrow
composting methods, the temperature of the
sowage sludge is raised to 40 degrees Calsius
or h and remains at 40 degrees Celsius
or higher for five days. For four hours during
the five days, the temperature in the compost
pile exceeds 55 degrees Celsius.

5. Lime stabilization—Sufficient lime is
added to the sewage sludge to raise the pH
of the sewage sludge to 12 after two hours of
contact.

B. Processes to Further Reduce Pathogens
(PFRP)

1. Composting—Using either the within-
vessel composting method or the static
serated pile composting method, the
tempersture of the sewage sludge is
maintained at 55 degrees Celsius or higher
for three days.

Using the windrow composting method,
the temperature of the sewage sludge is
maintsined st 55 degrees or higher for 15
days or longer. During the period when the
compost is maintained at 55 degrees or
higher, there shall be a minimum of five
turnings of the windrow.

2. Heat drying—Sewage sludge is dried by
direct or indirect contact with hot gases to
reduce the moisture content of the sewage
sludge to 10 percent or lower. Either the
temperature of the sewage sludge particles
exceeds 80 degrees Celsius or the wet bulb
temperature of the gas in contact with the
sewage sludge as the sewage sludge leaves
the dryer exceeds 80 degrees Celsius.

3. Heat treatmnent—Liquid sewage sludge is
heated to s temperature of 180 degrees
Celsius or higher for 30 minutes.

4. Thermophilic serobic digestion—Liquid
sewage sludge is agitated with air or oxygen
to maintsin serobic conditions and the mean
cell residence time of the sewage sludge is 10
days at 55 to 60 degrees Celsius.

S. Beta ray irradiation—Sewage sludge is
irradiated with beta reys from an accslerstor
at dosages of at least 1.0 megarad st room
tempersture (ca. 20 degrees Calsius).

6. Gamma ray irrediation—Sewage sludge
is irradiated with rays from certain
isotopes, such as it 60 and Cesium 137,
at room tempersture (ca. 20 degrees Celsius).

7. Pastourization—The tem of the
sewage sludge is maintained at 70 degrees
Celsius or higher for 30 minutes or longer.
{FR Doc. 83-2 Filed 2-18-93; 8:45 am]

BILLING CODE 6060-01-M

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 122, 123, snd 501
[FRL-4816-7)

Nationa! Poliutant Discharge

Elimination System Sewage Sludge
Permit Regulations; State Sludge

AGENCY: Environmental Protection
Agency.

ACTION: Final rule; technical
amendment.

SUMMARY: Under existing regulations
that establish sewage sludge permitting
and State sewage sludge program
nluiremcnu. spproximately 20,000
publicly owned treatment works and
other treatment works treating domestic
sewage are required to submit permit
applications within 120 days after the
promulgstion of standards applicable to
their sewage sludge use or dis l
practice(s). The final sewage sludge use
and disposal standards will be
published in the Federal Register on or
near the same date as this finsl rule. To
facilitate the mansgement of these
applications, on May 27, 1892, EPA
proposed to revise these rules to stagger
the submission of permit applications.
Additionally, EPA proposed to extend
the time period during which the initial
set of applications must be submitted
from 120 days to 180 days after
promuigation of the technical standards.
In response to comments received on
the May 27, 1992, proposal, EPA is
issuing a final rule which requires
permit applications in phases and
extends the time period in which the
initial applications are due following
the publication of the final use or
disposal standards.

July 28, 1986, EPA promulgsted
final regulations for application
requirements for facilities that discharge
only non-process wastewater, which
resulted in internal recodification of
§ 122.21. Conforming changes were not
made to § 123.25(a}{4) which refers to
the relevant portions of section 122.
These technical corrections are being
made as part of this rule.

EFFECTWVE DATE: The effective date of
this final rule is March 22, 1993.
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submitted and determined to be
adequate and upon request by
DowElanco, the Agency will take
appropriate steps to make the tolerances
permanent.

The available data do not support a
change in the U.S. use pattern for the
crops listed above. If such a change is
desired, additional residue data
generated in the U.S. must be submitted.

There was one comment received in
response to the proposed rule. The
comment supported the proposed rule.

Therefore, based on the information
considered by EPA and discussed in
detail in the December 28, 1993
proposal and in this final rule, the
Agency is hereby establishing the
tolerance revisions in 40 CFR 180.342
for residues of chlorpyrifos in or on the
following raw agricultural commodities:
nectarines, peaches, pears, and plums.

Any person adversely affected by this
regulation may, within 30 days after
publication of this document in the
Federal Register, file written objections
and/or a request for a hearing with the
Hearing Clerk, at the address given
above (40 CFR 178.20). The objections
submitted must specify the provisions
of the regulation deemed objectionable
and the grounds for the objections (40
CFR 178.25). Each objection must be
accompanied by the fee prescribed by
40 CFR 180.33(i). If a hearing is
requested, the objections must include a
statement of the factual issue(s) on
which the hearing is requested, the
requestor’s contentions must include a
statement of factual contentions on each
issue and a summary of any evidence
relied upon by the objector (40 CFR
178.27). A request for a hearing will be
granted if the Administrator determines
that the material submitted shows the
following: There is a genuine and
substantial issue of fact; there is a
reasonable possibility that available
evidence identified by the requestor
would, if established, resolve one or
more of such issues in favor of the
requestor, taking into account
uncontested claims or facts to the
contrary; and the resolution of the
factual issue(s) in the manner sought by
the requestor would be adequate to
justify the action requested (40 CFR
178.32).

Under Executive Order 12866 (58 FR
51735, Oct. 4, 1993), the Agency must
determine whether the regulatory action
is “significant” and therefore subject to
review by the Office of Management and
Budget (OMB) and the requirements of
the Executive Order. Under section 3(f),
the order defines a *significant
regulatory action” as an action that is
likely to result in a rule (1) having an
annual effect on the economy of $100

million or more, or adversely and
materially affecting a sector of the
economy, productivity, competition,
jobs, the environment, public health or
safety, or State, local, or tribal
governments or communities (also
referred to as “‘economically
significant”); (2) creating serious
inconsistency or otherwise interfering
with an action taken or planned by
another agency; (3) materially altering
the budgetary impacts of entitlement,
grants, use fees, or loan programs or the
rights and obligations of recipients
thereof; or (4) raising novel legal or

policy issues arising out of legal
mandates, the President’s priorities, or
the principles set forth in this Executive
Order.

Pursuant to the terms of the Executive
Order, EPA has determined that this
rule is not “significant” and is therefore
not subject to OMB review.

Pursuant to the requirements of the
Regulatory Flexibility Act (Pub. L. 96-
354, 94 Stat. 1164, 5 U.S.C. 601-612),
the Administrator has determined that
regulations establishing new tolerances
or raising tolerance levels or
establishing exemptions from tolerance
requirements do not have a significant
economic impact on a substantial
number of small entities. A certification
statement to this effect was published in
the Federal Register of May 4, 1981 (46
FR 24950).

List of Subjects in 40 CFR Part 180

Environmental protection,
Administrative practice and procedure,
Agricultural commodities, Pesticides
and pests, Reporting and recordkeeping
requirements.

Dated: February 10, 1994.

Douglas D. Campt,

Director, Office of Pesticide Programs.
Therefore, 40 CFR part 180 is

amended as follows:

PART 180—{AMENDED]

1. The authority citation for part 180
continues to read as follows:

Authority: 21 U.S.C. 346a and 371.

2.In § 180.342, by amending
paragraph (c) by removing the entries in
the table therein for nectarines, peaches,
pears, and plums and by adding new
paragraph (e), to read as follows:

§180.342 Chiorpyrifos; tolerances for
residues.

- - - [ ] ]

{e) Tolerances are established as
follows for residues of the insecticide
chlorpyrifos [0,0-diethyl O-(3,5,6-
trichloro-2-pyridyl) phosphorothioate]

in or on the following raw agricultural
commodities:

Parts per million
Commodity Unti Jen.  After Jan.
28, 1996 28, 1996
Nectarines ......... 0.05 0.01
Peaches ......... 0.05 0.01
Pears ............... 0.05 0.01
lums .............. - 0.05 0.01

[FR Doc. 944379 Filed 2-24-94; 8:45 am|]
SHLLING CODE 6800-50-F

40 CFR Part 503
(FRL-4842-8]

Standards for the Use or Disposal of
Sewage Sludge
AGENCY: U.S. Environmental Protection

Agency (EPA).
ACTION: Final rule.

SUMMARY: On November 25, 1992,
pursuant to section 405 of the Clean
Water Act (CWA), EPA promulgated a
regulation to protect public health and
the environment from reasonably
anticipated adverse effects of certain
pollutants in sewage sludge (February
19, 1993). This regulation established
requirements for the final use or
disposal of sewage sludge when: (1) The
sludge is applied to the land either to
condition the soil or to fertilize crops
grown in the soil; (2) the siudge is
disposed on land by placing it in surface
disposal sites; and (3) the sludge is
incinerated. Today's action amends this
regulation with respect to two aspects of
the rule pending EPA's reconsideration
of certain issues. The issues under
reevaluation concemn the appropriate
pollutant limits for molybdenum in
sewage sludge when land applied and
the requirement for certain sewage
sludge incinerators to monitor
incinerator emissions continuously for
total hydrocarbons (THC).

EFFECTIVE DATE: February 19, 1994.

FOR FURTHER INFORMATION CONTACT:
Alan Hais, Chief, Sludge Risk
Assessment Branch, Health and
Ecological Criteria Division (4304).
Office of Science and Technology. U.S.
Environmental Protection Agency, 401
M Street, SW., Washington, DC 20460,
telephone (202) 260-5389.

SUPPLEMENTARY INFORMATION:
A. Authority

Today’s rule is being promulgated
under the authority of section 405 of the
Clean Water Act (CWA). Section 405(d)
requires EPA to establish managenieat
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practices and numerical limits adequate
to protect public health and the
environment against reasonably
anticipased adverse effects of toxic
pollutants in sewage sludge. Section
405(e) prohibits any person from
disposing of sludge from a publicly-
owned treatmnent works or other
treatment wotks treating domestic
sewage except in compliance with the
section 405 regulations.

B. Amendment of Pellutant Limits for
Molybdenum When Land Applied

On November 25, 1992, the U.S.
Environmental Protection Agency
promulgated, pursuant to section 405 of
the Clean Water Act, Standards for the
Use or Disposal of Sewage Studge (40
CFR part 503) published in the Federal
Register on February 19, 1993 {58 FR
9248). This regulation establishes
requirements for the final use or
disposal of sewage sludge that are
codified at 40 CFR part 503. By letter
dated May 25, 1993, Climax Metals
Company filed a petition with the
Agency ssking that EPA reconsider the
molybdenum pollutant limits for sewage
sludge when it is applied to the land
and to stay the February 19, 1994,
compliance date for these pollutant
limits pending reconsideration.
Subsequently. on June 25, 1993, Climax
Metals Company. American Mining
Congress, The Chem-Met Company,
Eastern Technologies, Inc., Guif Coast
Chemicsl. Jamestown Chemical
Company. Inc., Midland Research Labs,
Inc., and North Metals and Chemical
Company, genserators or users of
molvbdenum, filed a petition with the
United States Court of Appeals for the
10th Circuit seeking review of the land
application pollutant limits for
molybdenum in the part 503 Rule. This
petition for review was subsequently
transferred to the D.C. Circuit.

The molybdenum cumulative
poliutant loading rate (CPLR)
promulgated at Table 2 of §503.13 in
the final part 503 rule is 18 kg of
molybdenum per heclare of land. The
CPLR was determined from Pathway 6
of the land application risk assessment.
Pathway 6 evaluates the amount of a
pollutant in sewage sludge that is
protective of livestock and wild animals
that consume plants grown on sludge-
amended soil. In the case of
molybdenum, the CPLR is designed to
protect cattle from molybdenosis. The
major concern that Climax and athers
have brought to the Agency's attention
is related to the studies used to assess
exposure conditions and the exposure
assumptions for the establishment of the
molybdenum CPLR for land application
of sewage sludge. In particular, Climax

and others questioned the use of the
data from the Pierzynski and jacobs
(1986) study to determine the crop
uptake siope used in the Pathway 6 risk
assessment. These interested parties
state that this approach resuits in an
overprotective mol um limit
because the sludges used in the study
were highly contaminsted with
molybdenum (1500 mg molybdenum
per kg of sewage sludge. while sewage
sludge usually contains 40 and
because the Pierzynski and Jacobs data
were inappropriately weighted with
data fram only one other study (Soen
and Bates, 1983).

EPA has reviewed Climax's request
and has evaluated additional data and
additional 'mformatio‘;: submitted by
Climax suppaorting a different crop
uptake slope for molybdenum. Based on
this preliminary evaluation, EPA is
amending part 503 to delete the
molybdenum pollutant limits in Tables
2,3, and 4 of §503.13 pending its
reconsideration of appropriate
molybdenum pollutant limits. EPA's
preliminary review of the data indicates
the appropriateness of reevaluation of
the cumulative pallutant laading rate for
molybdenum established in Table 2 of
§ 503.13 of the February 19, 1993 rule.
Because the molybdenum cumulative
pollutant loading rate is used to develop
the molybdenum pollutant
concentration limit and ennual
pollutant loading rate in Tables 3 and 4
of § 503.13, respectively, EPA is also
amending these tables to remove the
malybdenum pollutant limits.

As noted. the molybdenum limits in
Tables 2, 3 and 4 were determined from
a risk assessment of Pathway 6 and are
designed to protect animals consuming
feed crops grown on sludge-amended
soi! from molybdenosis. Specifically,
EPA, using a mathematical algorithm,
calculated what quantity of
molybdenum in sewage sludge per
hectare of land could be added to the
soil without resulting in exceeding the
threshold in crops fed to domesticated
animals that is associated with
molybdenosis. That calculation is
dependent on three variables. These are
the threshold level of molybdenum in
feed crops associated with
molybdenosis, the background level of
molybdenum in feed crops and the
relationship between molybdenum
added to the soil from sewage sludge
and the resulting level in feed crops.

EPA has reviewed the data it used to
establish the molybdenum limits,
information submitted by Climax and
others and additional information the
Agency has obtained. EPA has
concluded that the molybdenum limits
are highly sensitive 10 how the

molybdensm data bese used in the part
503 regulation was trested. An exampie
illustrates why the data ase sensitive to
the method wsed in the caicuiation.
Assume that two field studies are used
to calcuiate the uptake of molybdenum
by feed crops grown on sludge-amended
soil. One study shows iow moiybdenum
uptake levels while the second shows
high uptake. If the study with low
molybdenumn uptake levels includes
only three data points while the study
showing high uptake contains 20 data
points, calculation of a single uptake
value from the studies will differ
depending on how the data points in the
individual studies are treated. If all data
points are weighted equally. then the
results will be most heavily influenced
by the high uptake data points.
Contrarily, if the results are averaged for
each study separately and then the
studies, rather than data points,
:eighted .mally. the inﬂu:i:ce of the

i ata is miti .

gv‘;npt the limited num of studies
relied upon for the part 503
molybdenum limits and the resulting
sensitivity of the results to the method
adopted for wetghting data points in
those studies, EPA determined that it
should reconsider these limits. A
preliminary review of additional field
studtes suggests that use of data from
sewage shudge thet is highly
contaminated by mol num may
yield results that could overpredict crop
uptake end background molybdenum
levels in feed crops at the lower levels
of molybdenum required by part 503.
This leads the Agency to conclude that
the limits adopted in Tables 2, 3, and 4
may be more restrictive than required to
protect public health and the
environment because of both an
inappropriately high background
molybdenum level in feed crops and
molybdenum uptake rate. This
information has led the Agency to
conclude that it should reevaluate its
determination of the molybdenum
pollutant limits for land application ef
sewage sludge.

EPA has concluded that amending its
regulation to delete the current land
application molybdenum pollutant
limits pending reconsideration will not
adversely affect public health and the
environment for the following reesons.
First, EPA is not modifying the ceiling
concentration limit for molybdenum (75
milligrams per kilogram of sewage
sludge on a dry weight basis) in Table
1 of §503.13. Sewage sludge that is land
applied must have a molybdenum
concentration equal to or less than this
limit. Sewage sludge that exceeds this
level cannot be land applied. Under a
worst case scenario of 75 milligrams of
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molybdenum per kilogram of dry
sewage sludge, if sswage sludge is
applied at a rate of 10 metric tons of
sewage sludge {dry weight basis) per
hectare of land annually, it would take
24 years to reach the cumuiative
pollutant load of 18 kilograms per
hectare for molybdenum—the CPLR
adopted in Table 2 of § 503.13 in the
final rule. Because EPA plans to propose
and promulgate a new molybdenum
cumulative pollutant loading rate in the
near future, a new molybdenum
pollutant concentration limit and a new
annual pollutant loading rate ({APLR),
even if EPA concludes the same or
lower limits are necessary to protect
public health and the environment, the
likelihood that the molybdenum in
sewage sludge applied to the land
during the time EPA reevaluates the
molybdenum CPLR would harm public
}lealth and the environment is extremely
ow.

Similarly, under this worst case
scenario, sewage sludge sold or given
away in a bag or other container for
application to the land (e.g.. for use on
lawns or home gardens) is limited to an
annual application rate of 12 dry metric
tons per hectare. This application rate is
calculated based on the ceiling.
concentration of 75 mg molybdenum
per kg of dry sewage sludge and the
annual pollutant loading rate of 0.9 kg
per hectare per 365 day period listed in
Table 4 of §503.13. Application rates
above this amount would cause an
exceedence of the molybdenum annual
pollutant loading rate. However, the
molybdenum pollutant limit on which
the APLR is based is designed to protect
animals consuming forage grown on
sludge amended soils from
molybdenum toxicity. The likelihood of
cattle consuming feed crops grown on a
lawn or home garden is small. In the
multi-pathway risk assessment, the next
most limiting pathway for molybdenum
is Pathway 3, the ingestion of pure
sewage sludge by a toddler. Pathway 3
is a more realistic concern for sewage
sludge sold or given away in a bag or
other container. The pollutant limit for
this pathway is 400 milligrams of
molybdenum per kilogram of dry
sewage sludge, well above the ceiling
concentration limit of 75 mg
molybdenum per kg of dry sewage
sludge. Because sewage sludge cannot
be applied to the land if the
molybdenum concentration is greater
than 75 mg molybdenum per kg of dry.
sewage sludge, the toddler who may
inadvertently ingest sewage sludge is
protected during the time the Agency
reconsiders the molybdenum pollutant
limits. Therefore, today’s amendments

to the pollutant limits in Tables 2, 3,
and 4 of § 503.13 will not threaten

ublic health or the environment for

and application of either bulk

sludge sold or sewage sludge sold or
given away in a bag or other container.
C. Modification of the Applicability of
the Continuous Emission Monitoring
Requirements for Total Hydrocarbons
for Certain Incinerators

On July 17, 1993, Gloucester County
Utilities, Stony Brook Regional
Sewerage Authority, Township of
Wayne, Pequannock, Lincoln Park and
Fairfield Sewerage Authority, Somerset
Raritan Valley Sewerage Authority,
Bayshore Regional Sewerage Authority,
and the State of New Jersey filed a
petition with the D.C. Circuit seeking
review of the part 503 regulation. These
petitioners challenged, among other
things the failure of the part 503
regulation to allow site-specific sewage
sludge incinerator emissions limits and
the failure to allow State-imposed
emissions limitations, including
monitoring and reporting requirements,
to replace the part 503 requirements.
The petitioners argue that the
requirements to demonstrate
compliance with s 100 ppm total
hydrocarbon (THC) operational standard
through continuous monitoring of THC

emissions should be
Currently, the State of Jersey
requires that the exit gas from the

petitioners’ sewage sludge incinerators
meet a 100 ppm carbon monaxide (CO)
limit corrected for zero percent moisture
and to seven percent oxygen. The State
also requires the petitioners to monitor
the exit gas continuously for CO. Por
these reasons, the petitioners asked for
relief from the requirement to monitor
THC continuocusly. To demonstrate
compliance with the 100 ppm THC
operational standard, the incinerator
management practices in § 503.45(s)
require installation of a continuous
equipment THC monitor. In the
petitioners’ view, installation of this
instrument is not needed because any
sewage sludge incinerator complying
with State of New Jersey 100 ppm
emissions limitation and continuous CO
monitoring requirements will comply
with the 100 ppm THC opemﬁanar
standazd. .

EPA concluded that it is appropriate
to reconsider its requirement for the
continuous monitoring of THC in the
case of certain incineratars. Based on a
reassessment of information on THC
emissions and CO emissions from
certain types of sewage sludge
incinerators, EPA hes preliminary
determined that incineratars that meet a
100 ppm CO emission limitation will

easily achieve a 100 ppm THC
operational standard. In these
circumstances, EPA determined that
requiring such incinerstors to install
and maeintain contifiuous THC monitors
was unduly burdensome and wasteful
and would not result in increesed
environmental benefits. Accordingly,
EPA finds there is good cause to amend
its regulation, effective immediately, to
authorize the demonstration of
compliance with the 100 ppm THC
operational standard by meeting 8 100
ppm CO limit and by monitoring the
exit gas continuously for CO during the
interim period of reconsideration.
Therefore, EPA is today issuing a final
rule amending the applicabilitys
provision of the part 503—subpart E—
Incineration to modify the applicability
of certain management practices,
frequency of monitoring requirements
and ping requirements for
sewage sludge incinerators meeting
certain conditions.

As a result of the amendment, the
following requirements will not apply to
sewage sludge incinerators meeting
defined conditions: the management
practice in § 503.45(a); the frequency of
monitoring requirements for THC
concentration in § 503.46(b); and the
recordkeeping requirements for THC
concentration in § 503.47 (c) and (n).
The management practice in 503.45(a)
requires the i tion of a continuous
emissions maonitor for total
hydrocarbons. The monitoring
requirements of § 503.46(b) concern
THC concentration in the exit gas. The
recordkeeping requirements in § 503.47
(c) and (n) deal with the total
hydrocarbons concentration in the exit
gas from the sewage sludge incinerator
stack and with a calibration and
maintenance log for THC concentration
in the exit gas.

The requirements outlined above do
nat apply to sewage.sludge incinerators
in the following circumstances. The
sewage sludge incinerator must achieve
a CO concentration in the exit gas of 100
ppm (monthly average) or lower,
corrected far zero percent moisture and
to seven percent oxygen. The
incinerator owner/operator also must
monitor the exit gas continuously for
CO, keep records on the CO emissions,
and, in certain cases, report the monthly
average CO concentration annually to
thgm authority.

A concluded there is good cause for
taking today’s action because current
data support the petitioners’ assertion
that the THC concentration in the exit
gas from the sewage sludge incinerators
described above will comply with the
100 ppm (monthly average) THC
operational standard in part 503 when
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the monthly average CO concentration
in the exit gas is equal to or less than
100 ppm.

D. Procedural Requirements

EPA has reviewed the two requests
discussed above and concluded that: (1)
The molybdenum CPLR, pollutant
concentration limit, and APLR for land
application should be reconsidered
based on the new information, and (2)
the THC operational standard in
§ 503.44(c) will be achieved if a CO
limit of 100 ppm is met. Accordingly,
EPA is today taking final action
amending its part 503 regulation. EPA’s
action amends the molybdenum
pollutant limits for land applicaion in
Tables 2:%3, and 4 of § 503.13 and the
applicability of various part 503
requirements related to THC in § 503.45,
§503.46, and § 503.47 for certain
incinerators until such time as the
Agency has an opportunity to study
these issues further. At the completion
of the studies, EPA will decide whether
to propose new molybdenum pollutant
limits and whether further amendments
to part 503 are needed concerning the
monitoring of CO to demonstrate
compliance with the THC operational
standard in lieu of monitoring THC
continuously.

Section 553 of the Administrative
Procedures Act provides that when an
agency for good cause finds that notice
and public procedure are impracticable,
unnecessary or contrary to the public
interest, it may first issue a rule without
providing notice and comment. In
addition, the agency may make the rule
effective immediately. EPA has
concluded here that it should both
amend its part 503 regulation as
described without providing for notice
and comment and make these changes
effective immediately.

1. Notice and Comment

By today's action, the Agency avoids
the possibility that some treatment
works treating domestic sewage would
be required to comply with certain
numerical limits for molybdenum in
sewage sludge that is land applied. The
Agency has concluded at this juncture
that these limits may be too stringent
and consequently should be
reconsidered. Given the pendency of the
compliance deadline for the land
application requirements, it would be
impracticable to provide notice and
comment. Further, the public interest
would suffer to the extent that treatment
works treating domestic sewage
incurred increased costs associated with
compliance with requirements that the
Agency determines are not needed to
protect public health and the

environment. Given the retention of the
ceiling limit on molybdenum in sewage
sludge which may be applied to the
land, EPA has concluded that public
health and the environment will be
adequately protected while the Agency
is reconsidering what are the
appropriate molybdenum limits for
Tables 2, 3 and 4 of §503.13.

Further, in the case of the
amendments to the requirements for
sewage sludge incinerators, the Agency
has similarly concluded that notice and
comment is impracticable and contrary
to the public interest. EPA has
concluded that the public interest will
suffer if sewage sludge incinerators that
achieve a 100 gpm CO leve), as
demonstrated by continuous CO
monitoring, are also required to install
THC monitors. Based on its evaluation,
EPA has concluded that, if incinerators
are meeting a 100 ppm CO level, the
likelihood is substantial that such
incinerators are well below the 100 ppm
THC operational standard. Given this
information and the fact that the
obligation for many of these incinerators
to achieve a 100 ppm or lower CO
standard and monitor continuously
antedated the promulgation of the 100
ppm THC operational standard, EPA has
concluded that the public interest does
not support installation of THC
monitors for such incinerators pending
Agency reconsideration.

2. Effective Date

Under section 405 of the CWA, EPA’s
sewage sludge regulation must require
compliance with the regulation as
expeditiously as practicable but in no
case later than 12 months after its
publication, unless such regulation
requires construction of new pollution
control facilities, in which case the
regulation must require compliance
expeditiously, but not later than two
years from publication. The part 503
regulation was effective on March 22,
1993. In the case of the molybdenum
pollutant limits and the continuous |
monitoring requirements for THC, the
regulation required compliance by
February 19, 1994. Because of the
potential adverse effect on public
interest noted above, the Agency has
determined there is good cause for
making this regulation effective
immediatefy.

E. Regulatory Requirements
1. Executive Order 12866

Executive Order 12866 requires EPA
to prepare an assessment of the costs
and benefits of any ‘‘significant

regulatory action.” Because the effect of
today's rule is to modify current

requirements and provide additional
flexibility to the regulated community,
costs to the regulated community
should be reduced or at least remain
unchanged. Consequently, no
assessment of costs and benefits is
required.

2. Regulatory Flexibility Act

Pursuant to the Regulatory Flexibility
Act, 5 U.S.C. 601612, whenever an
agency is required to publish a General
Notice of Rulemaking fcr any proposed
or final rule, it must prepare and make
available for public comment a
regulatory flexibility analysis that -
describes the impact of the rule on small
entities (i.e., small businesses, small
organizations, and small governmental
jurisdictions). No regulatory fiexibility
analysis is required, however, if the
head of the Agency certifies that the rule
will not have a significant impact on a
substantial number of small entities.

This action to modify the part 503
regulation promulgated today is
deregulatory in nature and thus will
only provide beneficial opportunities
for entities that may be affected by the
rule. Accordingly, I certify that this
regulation will not have a significant
economic impact on a substantial
number of small entities. This
regulation, therefore, does not require a
regulatory flexibility analysis.

3. Paperwork Reduction Act

There are no reporting, notification, or
recordkeeping (information) provisions
in this rule. Such provisions, were they
included, would be submitted for
approval to the Office of Management ,
and Budget {(OMB) under the Paperwork
Reduction Act, 44 U.S.C. 3501 et seq.

List of Subjects in 40 CFR Part 503

Environmental protection, Frequency
of monitoring, Incineration, Land
application, Management practices,
Pathogens, Pollutants, Reporting and
recordkeeping requirements, Sewage
sludge, Surface disposal and Vector
attraction reduction.

Dated: February 18, 1994.
Carol M. Browner,
Administrator.

For the reasons set out in the
preamble, part 503 of titie 40 of the
Code of Federal Regulations is amended
as set forth below:

1. The authority citation for part 503
continues to read as follows:

Authority: Sections 405 (d) and (e) of the
Clean Water Act, as amended by Pub. L. 95~
217, Sec. 54(d), 91 Stat. 1591 {33 U.S.C. 1345
{d) and (e)); and Pub. L. 1004. Title IV, Sec.
406 (a). (b). 101 Stat., 71, 72 (33 U.S.C. 1251
et seq.).
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2. Section 503.13 is amended by
revising paragraphs (b)(2), (b}(3). and
{b){4) to read as follows:

aman oo e e e m__aa_

9210 Poirant imits.
). ’ &

(2) Cumulative pollutant loading
rates.

TaBLE 2 OF § 503.13.—CUMULATIVE
POLLUTANT LOADING RATES

Cumutative
potiutan
Pollutant loading rate
{kilograms
per hectare)
Arsenic 41
Cadmium 39
Chromium ..........cccceeeeecceaneeee 3000
Copper 1500
Lead 300
Mercury 17
Nickel 420
Selenium 100
Zinc 2800
(3) Pollutant concentrations.
TABLE 3 OF §503.13.—POLLUTANT
CONCENTRATIONS
Monthly av-
erages con-
centrations
Pollutant (misigrams
per kilo-
gram)
Arsenic L)
Cadmium 39
Chromium ... oeeooeeeeeeene. - 1200
1500
Lead 300
Mercury 17
Nickel 420
Selenivm 35
Zinc 2800
] Dyy W‘ basis.

(4) Annusl pollutant loading rates.

TABLE 4 OF §503.13.—ANNUAL

POLLUTANT LOADING RATES
Annual poltut-
ant loadmng
rate (kio-
Pollutant grams per
hectare per
365 day pe-
Arsenic 20
Caomium ... renioeene 1.9
Chromium ... e 150
Copper 75
Lead 15
Mercury 0.85
Nickel 1
Selonium ........cceeeeeecesccasonn 5.0
Zinc 140
» L ] L] L] -

5. Section 503.40 is amended by
adding paragraph (c) to read as follows:

$503.40 Applicabliity.

(c) The management practice in
§ 503.45(a), the frequency of monitoring
requirement for total h
concentration in § 503.46(b) and the
recordkeeping requirements for total
hydrocarbon concentration in
§503.47(c) and (n) do not apply if the
following conditions are met:

(1) The exit gas from & sewage sludge
incinerator stack is monitored
continuously for carbon monoxide.

(2) The monthly average
concentration of carbon monoxide in
the exit gas from a sewage sludge
incinerator stack, corrected for zero
percent moisture and to seven percent
oxygen, does not exceed 100 parts per
million on a volumetric basis.

{3) The person who fires sewage
sludge in a sewage sludge incinerater
retains the following information for
five years:

(i) The carbon monoxide
concentrations in the exit gas; and

(ii) A calibration and maintenance log
for the instrument used to measure the
carbon monoxide cancentration.

(4) Class 1 sludge ent
facilities, POTWs (as defined in 40 CFR
501.2) with a design flow rate equal to
or greater than one million gallons per
day, and POTWs that serve a population
of 10,000 people or submit the
monthly average n mono:ude
concentrations in the exit gas to the
permitting authority on February 19 of
each year.

{FR Doc. 944372 Filed 2-24-94; 8:45 am]
BILLING CODE 8540-50-P

DEPARTMENT OF TRANSPORTATION
Coast Guard

46 CFR Part 171

[CGD 93-041}

RIN 2115-AD33

Domestic Pw Vessel Damage
Stability Standards

AGENCY: Coast Guard, DOT.

_ACTION: Notice of partial suspension of

application.

SUMMARY: The Coast Guard announces
an indefinite suspension of the
application of 46 CFR 171.080{e).
Damage Stability Standards for
Inspected Passenger Vessels, for all
vessels not requiring a SOLAS
Passenger Ship Safety Certificate. The

suspension will allow time for
development of revised regulatory
requirements. This action is being taken
in response to a determination that there
are technical problems in meeting these
requirements for certain vessels,
especially those designed for service on
protected or partially-protected waters.
Suspending the effective date will
provide an opportunity to define the
extent of the problem and to consider
alternative regulations.

EFFECTIVE DATE: Effective February 25,
1994, the application of 46 CFR
170.210(e) is suspended indefinitely for

-all vessels not requiring a SOLAS

Passenger Vessel Safety Certificate.
FOR FURTHER INFORMATION CONTACT: Ms.

P.1,. Carrican Marina Tachnical and

Hazardous Materials Division (G-MTH-
3), room 1308, Coast Guard
Headquarters, 2100 Second Street SW.,
Washington, DC 20593-0001, telephone:
(202) 267~2988, telefax: (202) 267—4816.

SUPPLEMENTARY INFORMATION:
Drafting Information
The principal persons involved in the
of this notice are Ms. Patricia L.
Carrigan, Project Manager, Office of
Marine Safety, Security and
Environmental Protection and LT Ralph

L. Hetzel, Project Counsel, Office of
Chief Counsel.

Regulatory History

On February 13, 1990, the Coast
Guard published a notice of ;g';gosed
rulemaking (NPRM) entitled ility
Design and Operational Regulations in
the Federal m {55 FR 5120).

During the 60-day comment
period. the Coast Guard received 28
letters commenting on the proposed
rulemaking. Ounly two of the 28 letters
received included comments on the new
damage stability standards for passenger
vessels.

On September 11, 1992, the Coast
Guard published a final rule entitled
Stability Design and Operational
Regulations in the Federal Register (57
FR 41812) which adopted damage
stability requirements for new passenger
vessels from the Yroposed rule.

Fallowing implementation of the final
rule, the Coast Guard received inquiries
on the appropriateness of the damage
stability standards in 46 CFR 171.080(e)
for certain types of new passenger
vessels.

On July 7, 1993, the Coast Guard
published a notice in the Federal
Register to announce a public meeting
on August 5, 1993 to discuss what
problems were being encountered in
complying with the standard and what
actions might be appropriate.
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Environmental Protection Agency

Yuc=Assumed mole fraction of HC (dry as
CH.,) ,
=0.0088 for catalytic wood heaters;
=0.0132 for noncatalytic wood heaters.
=0.0080 for pelliet-fired wood heaters.

0.280 =Molecular weight of N; or CO, divid-
ed by 100.

0.320=Molecular weight of O, divided by
100.

0.440=Molecular weight of CO, divided by
100.

42.5=CGram-moles of carbon in 1 kg of dry
wood assuming 51 percent carbon by
weight dry basis (.0425 1b/1b).

510=CGrams of carbon in exhaust gas per kg
of wood burned.

1,000=CGrams in 1 kg.

6.2 Dry Molecular Weight. Use Equation
28a-1 to calculate the dry molecular weight
of the stack gas.

M =0.440(%CO01)+0.320(%0)) +0.280( %N +
%CO) Eq. 28a-1

Norx: The above equation does not consid-
er argon in air (about 0.9 percent, molecular
weight of 37.7). A negative error of about 0.4
percent is introduced. The tester may opt to
include argon in the analyxis using proce-
dures subject to approval of the Administra-
tor.

6.3 Dry Moles of Exhaust Gas. Use Equa-
tion 28a-2 to calculate the total moles of
dry exhaust gas produced per kilogram of
dry wood burned.

ee

425
(Yoo3+ Yoo+ Yue)

Eq. 28a-2

.4 Air to Fuel Ratio. Use Equation 282-3
to calculate the air to fuel ratio on a dry

(N;xM,)—(510)
A/F = = )

(1000)

Eq. 28a-3

6.5 Burn Rate. Calculate the fuel burn
rate as in Method 28, Section 8.3.
7. Bibliography
Same as Method 3, Section 7, and Method
SH, Section 1.
[368 FR 248717, Dec. 23, 19711

Eprrorial Norx: For FEDERAL REGISTER ci-
tations affecting part 60, appendix A see the

Pt. 60, App. B, Spec. |

List of CFR Sections in the Finding Aids
section of this volume.

APPENDIX B—PERFORMANCE
SPECIFICATIONS

Performance Specification 1—-Specifications
and test procedures for opacity continu-
ous emission monitoring systems in sta-
tionary sources

Performance Specification 2—Specifications
and test procedures for 8O, and NO,
continuous emission monitoring systems
in stationary sources

Performance Specification 3—Specifications
and test procedures for O, and CO, con-
tinuous emission monitoring systems in
stationary sources

Performance Specification 4—Specifications
and test procedures for carbon monox-
ide continuous emission monitoring sys-
tems in stationary sources

Performance Specification 4A—Specifica-
tions and test procedures for carbon
monoxide continuous emission monitor-
ing systems in stationary sources

Performance Specification 5—Specifications
and test procedures for TRS continuous
emission monitoring systems in station-
ary sources

Performance Specification 6-—Specifications
and test procedures for continuous emis-
sion rate monitoring systems in station-
ary sources

Performance Specification 7—Specifications
and test procedures for hydrogen sulfide
continuous emission monitoring systems
in stationary sources

PERPORMANCE SPECIFICATION 1—8rrcIFica-
TIONS AND TEST PROCEDURES POR OPACITY
ConTINUOUS EMISSION MONITORING SYS-
TEMS IN STATIONARY SOURCES

1. Applicabdility and Principle

1.1 Applicability. This specification con-
tains requirements for the design, perform-
ance, and installation of instruments for
opacity continuous emission monitoring sys-
tems (CEMS’s) and data computation proce-
dures for evaluating the acceptability of a
CEMS. Certain design requirements and
test procedures established in this specifica-
tion may not apply to all instrument de-
signs. In such instances, equivalent design
requirements and test procedures may be
used with prior approval of the Administrs-
tor.

Performance Specification 1 (P8 1) ap-
plies to opacity monitors instalied after
March 30, 1983. Opacity monitors installed
before March 30, 1983, are required to
comply with the provisions and require-
ments of PS 1 except for the following:

“(l) Section 4. “Installation Specifica-
om.l'
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d. Response below 400 nm, percent of
peak.

e. Total angle of view, degrees.

f. Total angle of projection, degrees.

g. Results of optical alignment sight test.

h. Serial number, month/year of manu-
facturer for unit actually tested to show
design conformance.
ms;.a Performance Specification Test Re-

ts.

a. Calibration error, high-range, percent
opacity.

b. Calibration error, mid-range, percent
opacity.

¢. Calibration error, low-range,
opacity.

d. Response time, seconds.

e. 24-hour zero drift, percent opacity.

1. 24-hour calibration drift, percent opaci-

ty.

g. Lens cleanings, clock time.

h. Optical alignment adjustments, clock
time.

9.4 Statements. Provide a statement that
the conditioning and operational test peri-
ods were completed according to the re-
quirements of Sections 7.3 and 7.4. In this
statement, include the time periods during
which the conditioning and operational test
periods were conducted.

9.5 Appendix. Provide the data tabuls-
tions and calculations for the above tabulat-
ed results.

percent

10. Retest
If the CEMS operates within the specified
performance parameters of Table 1-1, the

PS tests will be successfully concluded. 1f
the CEMS fails one of the preliminary tests,
make the necessary corrections and repeat
the performance testing for the falled speci-
fication prior to conducting the operational
test period. If the CEMS fails to meet the
specifications for the operational test
period, make the necessary corrections and
repeat the operational test period: depend-
ing on the correction made, it may be neces-
sary to repeat the design and preliminary
performance tests.

11. Bibliography

1. Experimental Statistics. Department
of Commerce. National Bureau of Standards
Handbook 91. Paragraph 3-3.1.4 1963. pp. 3-
31.

12. Performance Specifications for Sta-
tionary-Source Monitoring Systems for
Gases and Visible Emissions. U.S. Environ-
mental Protection Agency. Research Trian-
gle Park, NC. EPA-650/2-74-013. January
1974.

PERFORMANCE SPECIPICATION 2—SPECIVICA-
TIONS AND TEST PROCEDURES FOR SO; AND
NO, CoxtiNuous EMIssIOoN MONITORING
SYSTEMS IN STATIONARY SOURCES

1. Applicadility and Principle

40 CFR Ch. | (7-1-92 Edition)

1.1 Applicability. This specification is to
be used for evaluating the acceptability of
S0, and NO, continuous emisxion monitor.

the regulations. The CEMS may include, for
certain stationary sources, a diluent (O, or
COy ) monitor.

This apecification is not designed to evalu-
ate the installed CEMS performance over
an extended period of time nor does it iden.
tify specific calibration techniques and
other auxiliary procedures to assess the
CEMS performance. The source owner or
operator, however, is responsible to properly
calibrate, maintain, and operate the CEMS.
To evaluate the CEMS performance, the
Administrator may require, under Section
114 of the Act, the operator to conduct
CEMS performance evaluations at other
times besides the initial test. See § 60.13(c).

1.2 Principle. Instaliation and measure-
ment location specifications, performance
and equipment specifications, test proce-
dures, and data reduction procedures are in-
cluded in this specification. Reference
method tests and calibration drift tests are
conducted to determined conformance of
the CEMS with the specification.

2. Definitions

2.1 Continuous Emission Monitoring
System. The total equipment required for
the determination of a gas concentration or
emission rate. The system consists of the
following major subsystems:

2.1.1 Sample Interface. That portion of
the CEMS used for one or more of the fol-
lowing: sample acquisition, sample transpor-
tation, and sample conditioning, or protec-
tion of the monitor from the effects of the
stack effluent.

2.1.2 Pollutant Analyzer. That portion of
the CEMS that senses the pollutant gas and
generates an output proportional to the gas
concentration.

2.1.3 Diluent Analyzer (if applicable).
That portion of the CEMS that senses the
diluent gas (e.g., CO; or O;) and generates
an output proportional to the gas concen-
tration.

2.1.4 Data Recorder. That portion of the
CEMS that provides a permanent record of
the analyzer output. The data recorder may
include automatic data reduction capabill-
ties.

2.2 Point CEMS. A CEMS that measures
the gas concentration either at a single
point or along a path equal to or less than
10 percent of the equivalent diameter of the
stack or duct cross section.

2.3 Path CEMS. A CEMS that mesasures
the gas concentration along » path greater
than 10 percent of the equivalent diameter
of the stack or duct cross section.
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2.4 Span Value. The upper limit of a gas
-concentration measurement range specified
for affected source categories in the applica-
‘ble subpart of the regulations.

2.5 Relative Accuracy (RA). The absolute
-mean difference between the gas concentra-
‘tion or emission rate determined by the
CEMS and the value determined by the
RM'’s plus the 2.5 percent error confidence
coefficient o’ a series of tests divided by the
mean of the RM tests or the applicable
emission limit.

2.6 Calibration Drift (CD). The differ-
ence in the CEMS output readings from the
established reference value after a stated
period of operation during which no un-
scheduled maintenance, repair, or adjust-
:ment took place.

2.7 Centroidal Area. A concentric area
that is geometrically similar to the stack or
duct cross section and is no greater than 1
‘percent of the stack or duct cross-sectional
area.

2.8 Representative Results. As defined by
the RM test procedure outlined in this spec-
ification.

3. Installation and Measurement Location
Specifications

3.1 The CEMS Installation and Measure-
ment Location. Install the CEMS at an ac-
cessible location where the pollutant con-
cenfration or emission rate measurements
are directly representative or can be correct-
ed 30 as to be representative of the total
emissions from the affected facility or at
the measurement location cross section.
Then select representative mesasurement
points or paths for monitoring in locations
that the CEMS will pass the RA test (see
Section 7). If the cause of failure to meet
the RA test is determined to be the meas-
urement location and a satisfactory correc-
tion technique cannot be established, the
Administrator may require the CEMS to be
relocated.

Suggested measurement locations and
points or paths that are most likely to pro-
vide data that will meet the RA require-
ments are listed below,

3.1.1 Measurement Location. It is sug-
gested that the messurement location be (1)
at least two equivalent diameters down-
stream from the nearest control device, the
point of pollutant generation, or other point
at which a change in the pollutant concen-
tration or emission rate may occur and (2)
at least a half equivalent diameter upstream
from the effluent exhaust or control device.

3.1.2. Point CEMS. It is suggested that
the measurement point be (1) no less than
1.0 meter from the stack or duct wall or (2)
within or centrally located over the centroi-
dal area of the stack or duct cross section.

3.1.3 Path CEMS. It is suggested that the
effective measurement path (1) be totally
within the inner area bounded by a line 1.0
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meter from the stack or duct wall, or (2)
have at least 70 percent of the path within
the inner 50 percent of the stack or duct
cross-sectional area, or (3) be centrally lo-
cated over any part of the centroidal area.

3.2 Reference Method (RM) Measure-
ment Location and Traverse Points. Select,
as appropriate, an accessible RM measure-
ment point at least two equivalent diame-
ters downstream from the nearest control
device, the point of pollutant generation, or
other point at which a change in the pollut-
ant concentration or emission rate may
occur, and at least a half equivalent diame-
ter upstream from the effluent exhaust or
control device. When pollutant concentra-
tion changes are due solely to diluent leak-
age (e.g., air heater leakages) and pollutants
and diluents are simultaneously messured
at the same location, a half diameter may
be used in lieu of two equivalent diameters.
The CEMS and RM locations need not be
the same.

Then select traverse points that assure ac-
quisition of representative samples over the
stack or duct cross section. The minimum
requirements are as follows: Establish a
‘measurement line” that passes through
the centroidal area and in the direction of
any expected s'ratification. If this line
interferes with the CEMS measurements,
displace the line vp to 30 em (or £ percent of
the equivalent dinmeter of the cross s=ction,
whichever is less) from the centroidal area.
Locate three traverse points at 16.7, 50.0,
and 83.3 percent of the measurement line. If
the measurement line is longer than 24
meters and pollutant stratification is not ex-
pected, the tester may choose to locate the
three traverse points on the line at 0.4, 1.2,
and 2.0 meters from the stack or duct wall.
This option must not be used after wet
scrubbers or at points where two streams
with different pollutant concentrations are
combined. The tester may select other tra-
verse points, provided that they can be
shown to the satisfaction of the Administra-
tor to provide a representative sample over
the stack or duct cross section. Conduct all
necessary RM tests within 3 cm (but no less
than 3 cm from the stack or duct wall) of
the traverse points.

4. Performance and Egquipment Specifica-
tions

4.1 Data Recorder Scale. The CEMS data
recorder response range must include zero
and a high-level value. The high-level value
is chosen by the source owner or operator
and is defined as follows:

For a CEMS intended to measure an un-
controlled emission (e.g., SO. measurements
at the inlet of a flue gas desulfurization
unit), the high-level value must be between
1.25 and 2 times the average potential emis-
sion level, unless otherwise specified in an
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tppllable subpart of the regulations. For a
CEMS installed to measure controlled emis-

siona or emissions that are in aommnliance
SEURES Wi CALLIPWASEMS R W BAE  WASLLA RS asmsaw

with an applicable regull.t.lon. the high-level
value must be between 1.5 times the pollut-
ant concentration corresponding to the
emission standard level and the span value.

¢ a lamwasr hioh lanal wsalisa is ||-.J tha
ad o AVWwWES SALPSAATAG Y G VERI WM - WA,

source must have the capability of measur-
ing emissior. which exceed the full-scale
limit of the CEMS in accordance with the
requirements of applicable regulations.

o A-Q- mancwdaw A‘Im‘. -n-n-f h -f-h.
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lished so t.lut the mgh-level value is resd
between 90 and 100 percent of the data re-
corder full scale. (This scale requirement
may not oe applicable to digital data record-

awme A\ e cacallhoatieoc aee acéleal Midan ~w
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cell values used to establish the data record-
er scale should produce the zero and high-
level values. Alternatively, a calibration gas,
optical filter, or cell value between 50 and

TR o mmmeend o Ah o B fl. Racen) eccmlica cccames b

44UV pPEITTIIL U1 l-lle IMEII~ITVEl VBIUC nay U
used in place of the high-level value provid-
ed the data recorder full-scale requirements
as described above are met.
'l‘hecnlsdedcnmustnhomowthede-

and high-level values. If this is not possible
or practical, the design must allow these de-
terminations to be conducted at a low-level
value (zero to 20 peteent. of the hitb-level

vuue) Inﬂ at a vaiue ne;wéen W I‘.I'lﬂ AWV
percent of the high-level value. In special

tion must not drift or deviate from the ref-
erence value of the gaz cylinder. gas cell. or

optical filte bymorethn.nz.spenentof
the span uenthecmsmcludespol-
‘ut:.n t and diiuent moniiors, the caiibration
drift must be determined separately for
g..chm-_rm_s { concentrations (see PS 3
for the diluent specifications).

Btu), use 20 percent of emission standard.
5. Performance Specification Test Procedure

5.1 Pretest Install the
CEMS, prepare the RM test site according
to the specifications in Section 3, and pre-
pare the CEMS for operation according to

OhA maamntsfastinanta awvwittan inatmintione
S JAMEBLLLGALVLA Gl O Wi Wil AADW W WVARD.

5.2 Calibration Drift Test Period. While
the affected facility is operating at more
than 50 percent of normal load, or as speci-
fied in an applicable subpart, determine the

40 CFR Ch. | (7-1-92 Edition)

magnitude of the calibration drift (CD)
once each day (at 24-hour intervals) for 7

Mn-.c‘_gﬂm davs -mnr“na tn the nencsdeuea
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given in Sectlon 6. To meet the requirement
of Section 4.2, none of the CD’s must exceed
the specification.

5.3 RA Test Period. Conduct the RA test

asnnmdine ta the nuasadiima aderace fee Soct
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7 while the atfected facility is operating at
more than 50 percent or normal load, or as
specified in an applicable subpart. To meet
the specifications, the RA must be equal to

an lase thaw M manaavmt af tha eamTona ~#
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the RM test data in terms of the units of
the emission standard or 10 percent of the
applicable standard, whichever is greater.
For instruments that use common eompo-

- ameade Ao e o mcstma e meas fleasm meea AR .
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gas constituent, all channels must simuita-
neously pass the RA requirement, unless it
can be demonstrated that any adjustments
made to one channel did not affect the

OuIltIs.

The RA test may be conducted during the
CD test period.

6. The CEMS Calibration Drisft Test Proce-
dure

The CD measurement is to verity the abil-
ity of the CEMS to conform to the estab-
lished CEMB calibration used for determin-
ing the emission concentration or emission

rats Tharefare if neriadic automatis or

—awra we PFws awenan S

manual adjustments are made to the CEMS
sero and calibration settings, conduct the
CD test immediately before these adjust-
ments, or conduct it in such a way that the

CD can he determinad

WEELL ATV W WS ALLLS AW REe

Conduct the CD test at the two points
specified in Section 4.1. Introduce to the
CEMS the reference gases, gas cells, or opti-
cal fllters (thele need not be eertmed)

Danomd 4laa FHIEASD meulnbma at
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this value from the reference value (see ex-
ampie data sheet in Figure 2-1).

1. Relative Accuracy Test Procedure

7.1 Sampling Strategy for RM Tests.
Conduct the RM tests in such a way that
they will yield results representative of the
emissions irom ihe source and can be corre-
lated to the CEMS data. Although it is pref-
erahle to conduet the diluent (if applicable),
moisture (if needed), and pollutant meas-
urements simultaneously, the diluent and
moisture measurements that are iaken
within & 30- to 60-minute period, which in-
cludes the pollutant measurements, may be
used to calculate dry pollutant concentra-
tion and emission rate. .

In order to correlate the CEMS and KM
data properly, mark the beginning and end

of sash RM tast nerind of sach run tinclud-

P swe wa » Emar——

lnxt.heenetumeofthedly)onthecms
chart recordings or other permanent record
of output. Use the following strategies for
the RM tests:
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.1.1 For integrated samples, e.g.,
lethod 6 and Method 4, make a sample tra-
se of at least 21 minutes, sampling for 7
inutes at each traverse point.
1.2 For grab samples, e.g., Method 7,
e one sample at each traverse point,
fheduling the grab samples so that they
e taken simultaneously (within a 3-minute
od) or are an equal interval of time
over a 2l-minute (or less) period. A
gt run for grab samples must be made up
at least three separate measurements.

Norr. At times, CEMS RA tests are con-
cte during new source performance
ards performance tests. In these cases,
M results obtained during CEMS RA tests
pay be used to determine compliance as
ng as the source and test conditions are
ponsistent with the applicable regulations.

1.2 Correlation of RM and CEMS Data.

s to the time and duration by first deter-
¥ g {from the CEMS final output (the
used for reporting) the integrated aver-
ge pollutant concentration or emission rate
for each pollutant RM test period. Consider
stem response time, if important, and con-
i that the pair of results are on a con-
isistent moisture, temperature, and diluent
concentrat.ion basis. Then, compare each in-
‘tegrated CEMS value against the corre-
sponding average RM value. Use the follow-
ing guidelines to make these comparisons.

7.2.1 If the RM has an integrated sam-
pling technique, make a direct comparison
of the RM results and CEMS integrated av-
erage value,

7.2.2 If the RM has a grab sampling tech-
nique, first average the results from all grab
samples taken during the test run and then
compare this average value against the inte-
grated value obtained from the CEMS chart
recording or output during the run. If the
pollutant concentration is varying with time
over the run, the tester may choose to use
the arithmetic average of the CEMS value
recorded at the time of each grab sample.

7.3 Number of RM Tests. Conduct a min-
imum of nine sets of all necessary RM tests.
Conduct each set within a period of 30 to 60
minutes.

NotE: The tester may choose to perform
more than nine sets of RM tests. If this
option is chosen, the tester may, at his dis-
cretion, reject a maximum of three sets of
the test results so long as the total number
of test results used to determine the RA is
greater than or equal to nine, but he must
report all data including the rejected data.

7.4 Reference Methods. Unless otherwise
specified in an applicable subpart of the reg-
ulations, Methods 3B, 4, 6, and 7, or their
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7.5 Calculations. Summarize the results
on a data sheet. An example is shown in
Figure 2-2. Calculate the mean of the RM
values. Calculate the arithmetic differences
between the RM and the CEMS output sets.
Then calculate the mean of the difference,
standard deviation, confidence coefficient,
and CEMS RA, using Equations 2-1, 2-2, 2-
3,and 2-4.

8. Equations

8.1 Arithmetic Mean. Calculate the
arithmetic mean of the difference, d, of a
data set as follows:

»
T-114 (Eq. 3-1)
=1
Where:
n=Number of data points.
n
Id= Algebreic sum of the ‘?ﬂvidul
=i

When the mean of the differences of pairs
of data is calculated, be sure to correct the
data for moisture, if applicable.

8.2 Standard Deviation. Calculate the
standar 1 deviation, S, as follows:

. ...4)'

34-'

8.3 Confidence Coefficient. Calculate the
2.5 percent error confidence coefficient
(one-tailed), CC, as follows:

Sd
CC = ty o5 —
Where: /h-

t eom=t-value (see Table 2-1)

BIT

Eq. 2-3

TABLE 2-1—t-VALUES

[ loon " o n o
2 12.706 7 2447 12 2.201
3 4.303 8 23685 13 2179
4 3.182 9 2.306 14 2.160
5 2.776 10 2.262 15 2145
6 2571 " 2228 16 2131

*The vaiuss in this table are aiready corected for n-1
degress of freadom. Use n equal 10 the number of individual

8.4 Relative Accuracy. Calculate the RA

approved alternatives, are the reference of a set of data as follows:
methods for diluent (O; and CO,), moisture,
80,, and NO,, respectively.
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[dl+cc)
1]

(Eq. 24)

Where: i

jd} =Absolute value of the mean of differ-
ences (from Equation 2-1).

jCC| = Absolute value of the confidence co-
efficient (from Equation 2-3).

RM = Average RM value or applicable stand-
ard

9. Reporting

At a minimum (check with the appropri-
ate regional office, or State, or local agency
for additional requirements, if any) summa-
rize in tabular form the results of the CD
tests and the relative accuracy tests or alter-
native RA procedure as appropriate. Include
all data sheets, calculations, charts (records
of CEMS responses), cylinder gas concentra-
tion certifications, and calibration cell re-
sponse certifications (if applicable), neces-
sary to substantiate that the performance
of the CEMS met the performance specifi-
cations.

10. Alternative Procedures

10.1 Alternative to Relative Accuracy Pro-
cedure in section 7. Paragraphs 69.13(J) (1)
and (2) contain criteria for which the refer-
ence method relative accuracy may be
waived and the following procedure substi-
tuted.

10.1.1 Conduct a compilete CEMS status
check following the manufacturer's written
inatructions. The check should include oper-
ation of the light source, signal receiver,
timing mechanism functions, data acquisi-
tion and data reduction functions, data re-
corders, mechanically operated functions
(mirror movements, zero pipe operation,
calibration gas valve operations, etc.),
sample filters, sample line hesaters, moisture
traps, and other related functions of the
CEMS, as applicable. All parts of the CEMS
shall be functioning properly before pro-
ceeding to the alternative RA procedure.

10.1.2 Challenge each monitor (both pol-
Jutant and diluent, if applicable) with cylin-
der gases of known concentrations or cali-
bration cells that produce known responses
at two measurement points within the fol-
lowing ranges:

MEASUREMENT RANGE
Measurement Poliutant Dikuert moritor for
1. | 20-30 5-8 peroant | 4-8 peroent

percent of by volume. by volume

apan vahse.

40 CFR Ch. | (7-1-92 Editien)

MEASUREMENT RANGE—Continued

Measurement Pollutant Diluent monsor for
point monitor CO, o,
SOOI, 50-60 10-14 8-12 percent
percent of percent by by volume

span value. volume.

Use a separate cylinder gas or calibration
cell for measurement points 1 and 2. Chaj).
lenge the CEMS and record the responses
three times at each measurement point. Do -
not dilute gas from a cylinder when chal.
lenging the CEMS. Use the average of the
three responses in determining relative ac.
Curacy.

Operate each monitor in its normal sam-
pling mode as nearly as possible. When
using cylinder gases, pass the cylinder gas
through all filters, scrubbers, conditioners,
and other monitor components used during
normal sampling and as much of the sam-
pling probe as practical. When using calibra-
tion cells, the CEMS components used in
the normal sampling mode should not be
by-passed during the RA determination.
These include light sources, lenses, detec-
tors, and reference cells. The CEMS should
be challenged at each measurement point
for » sufficient period of time to assure ad-
sorpticn-desorptiui i1cactions on the CEMS
surfaces have stabilized.

Use cylinder gases that have been certi-
fied by comparison to National Bureau of
Standards (NBS) gaseous standard refer-
ence material (SRM) or NBS/EPA-approved
gas manufacturer’s certified reference mate-
rial (CRM) (See Citation 2 in the Bibliogra-
phy) following EPA traceability protocol
Number 1 (See Citation 3 in the Bibliogra-
phy). As an alternative to protocol Number
1 gases, CRM's may be used directly as al-
ternative RA cylinder gases. A list of gas
manufacturers that have prepared approved
CRM's is available from EPA at the address
shown in Citation 2. Procedures for prepara-
tion of CRM are described in Citation 2.

Use calibration cells certified by the man-
ufacturer to produce a known response in
the CEMS. The cell certification procedure
shall include determination of CEMS re-
sponse produced by the calibration cell in
direct comparison with measurement of
gases of known concentration. This can be
accomplished using SRM or CRM gases in a
laboratory source simulator or through ex-
tended tests using reference methods at the
CEMS location in the exhaust stack. These
procedures are discussed in Citation 4 in the
Bibliography. The calibration cell certifics-
tion procedure is subject to approval of the
Administrator.

10.1.3 The differences between the
known concentrations of the cylinder gases
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and the concentrations indicated by the
CEMS are used to assess the accuracy of the
CEMS.

The calculations and limits of acceptable
relative accuracy (RA) are as follows:

(a) Por pollutant CEMS:

d
RA= | — x100 < 15 percent
AC

Where:
d=Difference between response and the
known concentration/response.

Pt. 60, App. B, Spec. 2

AC=The known concentration/response of
the cylinder gas or calibration cell.
(b) For diluent CEMS:
RA;lld| < 0.7 percent O, or CO,, as applica-
e.

Notr: Waiver of the relative accuracy test
in favor of the alternative RA procedure
does not preclude the requirements to com-
plete the calibration drift (CD) tests nor
any other requirements specified in the ap-
plicable regulation(s) for reporting CEMS
data and performing CEMS drift checks or
audits.

Pate and | catidration | momtzor Percent
Oay time value value Difference | of span valwe
=
Figure 2-1. Calibration drift determimation.
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PERFORMAKLZ SPECIFICATION 3—SPECIFICA-
TIONS AND TEST PROCEDURES FOR O: AND
CO: ConTINUOUS EMISSION MONITORING
SYSTEMS IN STATIONARY SOURCES

1. Applicabdility and Principle

1.1 Applicability. This specification is to
be used for evaluating acceptability of O,
and CO: continuous emission monitoring
systems (CEM's) at the time of or soon after
installation and whenever specified in an
applicable subpart of the regulations. The
specification applies to O: or CO. monitors
that are not included under Performance
Specification 2 (PS 2).

This specification is not designed to evalu-
ate the installed CEMS performance over
an extended period of time, nor does it iden-
tify specific calibration techniques and
other auxiliary procedures to assess the
CEMS performance. The source owner or
operator, however, is responsible to cali-
brate, maintain, and operate the CEMS
properly. To evaluate the CEMS perform-
ance, the Administrator may require, under
Section 114 of the Act, the operator to con-
duct CEMS performance evaluations in ad-
dition to the initial test. See Section
60.13(c).

The definitions, installation and measure-
ment location specifications, test proce-
dures, data reduction procedures, reporting
requirements, and bibliography are the
same as in P8 2, Sections 2, 3, 5, 6, 8, 9, and
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10, and also apply to O, and CO, CEMR's
under this specification. The performance
and equipment specifications and the rels-
tive accuracy (RA) test procedures for O,
and CO, CEMS do not differ from those for
SO, and NO, CEMS, except as noted below.

1.2 Principle. Reference method (RM)
tests and calibration drift tests are conduct-
ed to determine conformance of the CEMS
with the specification.

2. Performance and Eguipment Specifica-
tions

2.1 Instrument Zero and Span. This spec-
ification is the same as Section 4.1 of PS 2.

2.2 Calibration Drift. The CEMS calibra-
tion must not drift by more than 0.5 percent
0O, or CO, from the reference value of the
gas, gas cell, or optical filter.

2.3 The CEMS RA. The RA of the CEMS
must be no greater than 20 percent of the
mean value of the RM test data or 1.0 per-
cent O, or CO, , whichever is greater.

3. Relative Accuracy Test Procedure

3.1 Sampling Strategy for RM Tests,
Correlation of RM and CEMS Data,
Number of RM Tests, and Calculations.
This is the same as PS 2, Sections 7.1, 7.2,
7.3, and 7.5, respectively. :

3.2 Reference Method. Unless otherwise
specified in an applicable subpart of the reg-
ulations, Method 3B of appendix A or any
approved alternative is the RM for O, or
CO,.

PIRFORMANCE SPECIFICATION 4—SPECIFICA-
TIONS AND TEST PROCEDURES FOR CARBON
Moxoxipe CoNtTINUOUS EMISSION MONI-
TORING SYSTEMS IN STATIONARY SOURCES

1. Applicability and Principle

1.1 Applicability. This specification is to
be used for evaluating the acceptability of
carbon monoxide (CO) continuous emission
monitoring systems (CEMS) at the time of
or soon after installation and whenever
specified in an applicable subpart of the reg-
ulations.

This specification is not designed o evalu-
ate the installed CEMS performance over
an extended period of time nor does it iden-
tify specific calibration techniques and
other auxiliary procedures to assess CEMS
performance. The source owner or operator,
however, is responsible to calibrate, main-
tain, and operate the CEMS. To evaluate
CEMS performance, the Administrator may
require, under section 114 of the Act, the
source owner or operator to conduct CEMS
performance evaluations st other times be-
sides the initial test. See § 60.13(c).

The definitions, installation specifications,
test procedures, data reduction procedures
for determining calibration drifts (CD) and
relative accuracy (RA), and reporting of
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may be conducted at a low level (up to 20
percent of span value) point. The compo-
nents of an acceptable permeation tube
system are listed on pages 87-94 of Citation
4.2 of the Bibliography.

2.2 Calibration Driit. The CEMS deiec-
tor calibration must not drift or deviate
from the reference value of the calibration
gas by more than § percent (1.5 ppm) of the
established span value of 30 ppm for 6 out
of 7 test days. If the CEMS includes pollut-
ant and diluent monitors, the CD must be
determined separately for each in terms of
concentrations (see PS 3 for the diluent
specifications).

23 The CEMS Relative Accuracy. The
RA of the CEMS shall be no greater than 20
percent of the mean value of the reference
method (RM) test data in terms of the units
of the emission standard or 10 percent of
the applicable standard, whichever is great-
er.

3. Relative Accuracy Test Procedure

3.1 Sampling Strategy for RM Tests,
Correlation of RM and CEMS Data,
Number of RM Tests, and Calculations.
This is the same as PS 2, Sections 7.1, 7.2,
7.3. and 1.5, respectively. Note: For Method
16, a sample is made up of at least three sep-
arate injects equally spaced over time. For
Method 16A, a sample is collected for at
least 1 hour.

3.2 Reference Methods. Unless otherwise
specified in an applicable subpart of the reg-
ulations, Method 16, Method 16A, or other
approved alternative, shall be the RM for
TRS.
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Handbook 91. 1963. Paragraphs 3-3.1.4, p. 3-
31.

2. A Guide to the Design, Maintenance
and Operation of TRS Monitoring Systems.
National Council for Air and Stream Im-
provement Technical Bulletin No. 89. Sep-
tember 1977.

3. Observation of Field Performance of
TRS Monitors on a Kraft Recovery Fur-
nace. National Council for Air and Stream
Improvement Technical Bulletin No. 91.
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PERFORMANCE SPECIFICATION 6—SPECIPICA-
TIONS AND TEST PROCEDURES FOR CONTIN-
UoUs EMISSION RATE MONITORING SYSs-
TEMS IN STATIONARY SOURCKS

1. Applicability and Principle

1.1 Applicability. The applicability for
this specification is the same as Section 1.1
of Performance Specification 2 (PS 2),
except this specification is to be used for
evaluating the acceptability of continuous
emission rate monitoring systems
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(CERMS's). The installation and measure.
ment location specifications, performance
specification test procedure, data reduction
procedures, and reporting requirements of
PS8 2, 8ection 3, 5, 8, and 8, apply to this
specification.

1.2 Principle. Reference method (RM),
calibration drift (CD), and relative accuracy
(RA) tests are conducted to determine that
the CERMS conforms to the specification

2. Definitions

The definitions are the same as in Section
2 of PS8 2, except that this specitication
refers to the continuous emission rate moni-
toring system rather than the continuous
emission monitoring system. The following
definitions are added:

2.1 Continuous Emission Rate Monitor-
ing System (CERMS). The total equipment
required for the determination and record-
ing of the pollutant mass emission rate (in
terms of mass per unit of time).

2.2 Flow Rate Sensor. That portion of
the CERMS that senses the volumetric flow
rate and generates an output proportional
to flow rate. The flow rate sensor shall have
provisions to check the CD for each flow
rate parameter that it measures individually
(e.g.. velocity pressure). '

3. Performance and Equipment
Sa2cifications

3.1 Data Recorder Scale. Same as Section
41 0f PS 2.

3.2 CD. Since the CERMS includes ana-
lyzers for several measurements, the CD
shall be determined separately for each ana-
lyzer in terms of its specific measurement.
The calibration for each analyzer used for
the measurement of flow rate except a tem-
perature analyzer shall not drift or deviate
from either of its reference values by more
than 3 percent of 1.25 times the average po-
tential absolute wvalue for that measure-
ment. For a temperature analyzer, the spec-
ification is 1.5 percent of 1.25 times the av-
erage potential absolute temperature. The
CD specification for each analyzer for
which other PS's have been established
(e.g.. PS 2 for 8O, and NO,), shall be the
same as in the applicable PS.

3.3 CERMS RA. The RA of the CERMS
shall be no greater than 20 percent of the
mean value of the RM's test data in terms
of the units of the emission standard, or 10
percent of the applicable standard, whichev-
er is greater.

4. CD Test Procedure

The CD measurements are to verify the
ability of the CERMS to conform to the es-
tablished CERMS calibrations used for de-
termining the emission rate. Therefore, if
periodic automatic or manual adjustments

1118



Environmental Protection Agency

are made to the CERMS zero and calibra-
tion settings, conduct the CD tests immedi-
ately before these adjustments, or conduct
them in such a way what CD can be deter-
mined.

Conduct the CD tests for pollutant con-
centration at the two values specified in
Section 4.1 of PS 2. For each of the other
parameters that are selectively measured by
the CERMS (e.g., velocity pressure), use two
analogous values: one that represents zero
to 20 percent of the high-level value (a
value that is between 1.25 and 2 times the
average potential value) for that parameter,
and one that represents 50 to 100 percent of
the high-level value. Introduce, or activate
internally, the reference signals to the
CERMS (these need not be certified).
Record the CERMS response to each, and
subtract this value from the respective ref-
erence value (see example data sheet in
Figure 6-1).

5. RA Test Procedure

5.1 Sampling Strategy for RM'’s Tests,
Correlation of RM and CERMS Data,
Number of RM's Tests, and Calculations.
These are the same as PS 2, Sections 7.1,
7.2, 7.3, and 7.5, respectively. Summarize the
results on a data sheet. An example is
shown in Figure 6-2. The RA test may be
conducted during the CD test perind.

5.2 Referenc: Methods (RM’'s). Unless
otherwise specified in the applicable sub-
part of the regulations, the RM for the pol-
lutant gas is the appendix A method that is
cited for compliance test purposes, or its ap-
proved alternatives. Methods 2, 2A, 2B, 2C,
or 2D, as applicable are the RM's for the de-
termination of volumetric flow rate.

6. Bibliography

1. Brooks, E.F., E.C. Beder, C.A. Flegal,
D.J. Luciani, and R. Williams. Continuous
Measurement of Total Gas Flow Rate from
Stationary Sources. U.S. Envionmental Pro-
tection Agency. Research Triangle Park,
NC. Publication No. EPA-650/2-75-020. Feb-
ruary 1975. 248 p.

PERFORMANCE SPECIFICATION T—SPECIFICA-
TIONS AND TEST PROCEDURES FOR HYDRO-
GEN SuLrine ConTINUOUS EMISSION MON-
ITORING SYSTEMS IN STATIONARY SOURCES

1. Applicability and Principle

1.1 Applicability. 1.1.1 This specifica-
tion is to be used for evaluating the accept-
ability of hydrogen sulfide (H,S) continuous
emission monitoring systems (CEMS's) at
the time of or soon after installation and
whenever specified in an applicable subpart
of the regulations.

1.1.2 This specification is not designed to
evaluate the installed CEMS performance
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over an extended period of time nor does it
identify specific calibration techniques and
other auxiliary procedures to assess CEMS
performance. The source owner or operator,
however, is responsible to calibrate, main-
tain. and operate the CEMS. To evaluate
CEMS performance, the Administrator may
require, under Section 114 of the Act, the
source owner or operator to conduct CEMS
performance evaluations at other times be-
sides the initial test. See § 60.13(c).

1.1.3 The definitions, installation specifi-
cations, test procedures, data reduction pro-
cedures for determining calibration drifts
(CD) and relative accuracy (RA), and re-
porting of Performance Specification 2 (PS
2), Sections 2, 3, 5, 6, 8, and 9 apply to this
specification.

1.2 Principle. Reference method (RM).
CD, and RA tests are conducted to deter-
mine that the CEMS conforms to the speci-
fication.

2. Performance and Equipment
Specifications

2.1 Instrument zero and span. This speci-
fication is the same as Section 4.1 of PS 2.

2.2 Calidbration drift. The CEMS calibra-
tion must not drift or deviate from the ref-
erence value of the calibration gas or refer-
ence source by more than 5 percent of the
established span value for 6 out of 7 test
days (e.g., the established span value is 300
ppm for subpart J fuel gas combustion de-
vices).

2.3 Relative accuracy. The RA of the
CEMS shall be no greater than 20 percent
of the mean value of the RM test data in
terms of the units of the emission standard
or 10 percent of the applicable standard,
whichever is greater.

3. Relative Accuracy Test Procedure

3.1 Sampling Strategy for RM Tests,
Correlation of RM and CEMS Data Number
of RM Tests, and Calculations. These are
the same as that in PS 2, § 7.1, 7.2, 7.3. and
1.5, respectively.

3.2 Reference Methods. Unless otherwise
specified in an applicable subpart of the reg-
ulation, Method 11 is the RM for this PS.

4. Bibliography

1. U.S. Environmental Protection Agency.
Standards of Performance for New Station-
ary Sources; Appendix B; Performance
Specifications 2 and 3 for 8O,, NO,, COa,
and O, Continuous Emission Monitoring
Systems; Final Rule. 48 CFR 23608. Wash-
ington, DC, U.S. Government Printing
Office. May 25, 1983.

2. U.S. Government Printing Office. Gase-
ous Continuous Emission Monitoring Sys-
tems—Performance Specification Guidelines
for SOy, NO,, COy, O,;, and TRS. U.S. Envi-
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Test a Test b

Run 3. 110 125

5.2 Using Equation 1—

Ee=100+85+110/3=102
Ey=115+120+126/3=120

5.3 Using Equation 2—

S 1=(100-102) *+(85-102) 2+(110-102) ¥/
3-1=58.5

So2=(115-120)24(120~-120)2+(125-120)*/
3-1=25

5.4 Using Equation 3—
S=[(3-1X58.5)+(3+1X25)/3+3-~2]%=6.46
5.5 Using Equation 4—

(- 120-102
l ' (L ]
6.48 §+§

=3.412

5.6 Since (n'+n?-2)=4, '=2.132 (from
Table 1). Thus since ¢>¢ the difference in
the values of E, and E, is significant, and
there has been an increase in emission rate
to the atmosphere.

8. Continuous Monitoring Data.

£ 1 ‘Jourly averages from continuous mon-
itoring devices, where available, should be
used as data points and the above procedure
followed.

[40 FR 58420, Dec. 16, 19751

APPENDIX D—REQUIRED EMISSION
INVENTORY INFORMATION

(a) Completed NEDS point source form(s)
for the entire plant containing the designat-
ed facility, including information on the ap-
plicable criteria pollutants. If data concern-
ing the plant are already in NEDS, only
that information must be submitted which
is necessary to update the existing NEDS
record for that plant. Plant and point iden-
tification codes for NEDS records shall cor-
respond to those previously assigned in
NEDS; for plants not in NEDS, these codes
shall be obtained from the appropriate Re-
gional Office.

(b) Accompanying the basic NEDS infor-
mation shall be the following information
on each designated facility:

(1) The state and county identification
codes, as well as the complete plant and
point identification codes of the designated
facility in NEDS. (The codes are needed to
match these data with the NEDS data.)

(2) A description of the designated facility
including, where appropriate:

(i) Process name.

Pt. 60, App. F

(ii) Description and quantity of each prod-
uct (maximum per hour and average per
year).

(iil) Description and quantity of raw mate-
rials handled for each product (maximum
per hour and average per year).

(iv) Types of fuels burned, quantities and
characteristics (maximum and average
quantities per hour, average per year).

(v) Description and quantity of solid
wastes generated (per year) and method of
disposal.

(3) A description of the air pollution con-
trol equipment in use or proposed to control
the designated pollutant, including:

(1) Verbal description of equipment.

(ii) Optimum control efficiency, in per-
cent. This shall be a combined efficiency
when more than one device operates in
series. The method of control efficiency de-
termination shall be indicated (e.g., design
efficiency, measured efficiency, estimated
efficiency).

({ii) Annual average control efficiency, in
percent, taking into account control equip-
ment down time. This shall be a combined
efficiency when more than one device oper-
ates in series.

(4) An estimate of the designated pollut-
ant emissions from the designated facility
(maximum per hour and average per year).
The method of emission determination shall
also be specified (-.g., stack test, msterial
balance, emissjon factor).

{40 FR 53349, Nov. 17, 1975]
APPENDIX E—[RESERVED]

APPENDIX F—QUALITY ASSURANCE
PROCEDURES

PROCEDURE 1. QUALITY ASSURANCE REQUIRE-
MENTS POR Gas CoNTINUOUS EMIssiON
MonNITORING SYsSTEMS USED rorR CoMPLI-
ANCE DETERMINATION

1. Applicability and Principle

1.1 Applicability. Procedure 1 is used to
evaluate the effectiveness of quality control
(QC) and quality assurance (QA) procedures
and the quality of data produced by any
continuous emission monitoring system -
(CEMS) that is used for determining com-
pliance with the emission standards on a
continuous basis as specified in the applica-
ble regulation. The CEMS may include pol-
lutant (e.g., S0, and NO,) and diluent (e.g., 0,
or C0,) monitors.

This procedure specifies the minimum QA
requirements necessary for the control and
assessment of the quality of CEMS data
submitted to the Environmental Protection
Agency (EPA). Source owners and operators
responsible for one or more CEMS's used
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to develop and implement a more extensive
QA program or to continue such programs
where they already exist.

Data collected as a t of QA and
measures required in procedure are
be submitted to the . These data
to be used by both Agency and
CEMS operator in amessing the eff
ness of the CEME QC and QA procedures
the maintenance of acceptable CEMS oper-
ation and valid emission dats.

Appendix F, Procedure 1 is applicable De-
cember 4, 1887. The first CEMS accuracy as-
sessment shall be a relative accuracy test
audit (RATA) (see section 5) and shall be

fei
558

§
i

E

applicable regulation, whichever is later.

1.2 Principle. The QA procedures consist
of two distinct and equally important func-
tions. One function is the assessment of the
quality of the CEMS data by estimating ac-
curacy. The other function is the control
and improvement of the quality of the
CEMS data by implementing QC policies
and corrective actions. These two functions
form a control loop: When the assessment
function indicates that the data quality is
inadequate, the control effort must be in-
creased until the data quality is acceptable.
In order to provide uniformity in the assess-
ment and reporting of data quality, this pro-
cedure explicitly specifies the assessment
methods for response drift and accuracy.
The methods are based on procedures in-
cluded in the applicable performance speci-
fications (PS's) in sppendix B of 40 CFR
part 60. Procedure 1 also requires the analy-
sis of the EPA audit samples concurrent
with certain reference method (RM) analy-
ses as specified in the applicable RM's.

Because the control and corrective action
function encompasses a variety of policies,
specifications, standards, and corrective
measures, this procedure treats QC require-
ments in general terms to allow each source
owner or operator to develop a QC system
that is most effective and efficient for the
circumstances.

2. Definitions

2.1 Continuous Emission Monitoring
System. The total equipment required for
the determination of a gas concentration or
emission rate.

2.2 Diluent Gas. A major gaseous constit-
uent in a gaseous pollutant mixture. For
combustion sources, CO, and O, are the
maJjor gaseous constituents of interest.

2.3 Span Value. The upper limit of a gas
concentration measurement range that is
specified for affected source categories in
the applicable subpart of the regulation.

24 Zero, Low-Level, and High-Level
Values. The CEMS response values related
to the source specific span value. Determi-
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nation of zero, low-level, and high-level
values is defined in the appropriate PS in
appendix B of this part.

2.5 Calibration Drift (CD). The difference
in the CEMS output reading from a refer-
ence value after a period of operation
during which no unscheduled maintenance,
repair or adjustment took place. The refer-
ence value may be supplied by a cylinder
gus, gas cell, or optical filter and need not
be certified.

2.8 Relative Accuracy (RA). The absolute
mean difference between the gas concentra-
tion or emission rate determined by the
CEMS and the value determined by the
RM’s plus the 2.5 percent error confidence
coefficient of a series of tests divided by the
mean of the RM tests or the applicable
emission limit.

3. QC Requirements

Each source owner or operator must de-
velop and implement a QC program. As a
minimum, each QC program must include
written procedures which should describe in
detail, compiete, step-by-step procedures
and operations for each of the following ac-
tivities:

1. Calibration of CEMS.

2. CD determination and adjustment of
CEMS.

3. Preventive maintenance of CEMS (in-
cluding spare pans inventory).

4. Data recording, calculations, and re-
porting.

8. Accuracy audit procedures including
sampling and analysis methods.

6. Program of corrective action for mal-
functioning CEMS.

As described in Section 5.2, whenever ex-
cessive inaccuracies occur for two consecu-
tive quarters, the source owner or operstor
must revise the current written procedures
or modify or replace the CEMS to correct
the deficiency causing the excessive inaccu-
racies.

These written procedures must be kept on
record and available for inspection by the
enforcement agency.

4. CD Assessment

4.1 CD Requirement. As described in 40
CFR 60.13(d), source owners and operators
of CEMS must check, record, and quantify
the CD at two concentration values at least
once dally (approximately 24 hours) in ac-
cordance with the method prescribed by the
manufacturer. The CEMS calibration must,
as minimum, be adjusted whenever the
daily sero (or low-level) CD or the daily
high-level CD exceeds two times the limits
of the applicable PS's in appendix B of this
regulation.

4.2 Recording Requirement for Automat-
ic CD Adjusting Monitors. Monitors that
automatically adjust the data to the correct-
ed calibration values (e.g., microprocessor
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control) must be programmed to record the
unadjusted concentration measured in the
CD prior to resetting the calibration, if per-
formed, or record the amount of adjust-
ment.

4.3 Criteria for Excessive CD. If either
the zero (or low-level) or high-level CD
result exceeds twice the applicable drift
specification in appendix B for five, consec-
utive, daily periods, the CEMS is out-of-con-
trol. If either the zero (or low-level) or high-
level CD resuilt exceeds four times the appli-
cable drift specification in appendix B
during any CD check, the CEMS is out-of-
control. If the CEMS is out-of-control, take
necessary corrective action. Following cor-
rective action, repeat the CD checks.

4.3.1 Out-Of-Control Period Definition.
The beginning of the out-of-control period
is the time corresponding to the completion
of the fifth, consecutive, daily CD check
with a CD in excess of two times the allow-
able limit, or the time corresponding to the
completion of the daily CD check preceding
the daily CD check that results in a CD in
excess of four times the allowable limit. The
end of the out-of-control period is the time
corresponding to the compietion of the CD
check following corrective action that re-
sults in the CD’s at both the zero (or low-
level) and high-level measurement points
being within the corresponding allowable
CD limit (i.e., either two times or four times
the allowable limit in appendix B).

4.3.2 CEMS Data Status During Out-of-
Control Period. During the period the
CEMS is out-of-control, the CEMS data
may not be used in calculating emission
compliance nor be counted towards meeting
minimum data availability as required and
described in the applicable subpart [eg..
§ 60.47a(1)].

4.4 Data Recording and Reporting. As re-
quired in §60.7(d) of this regulation (40
CFR part 60), all measurements from the
CEMS must be retained on file by the
source owner for at least 2 years. However,
emission date obtained on each successive
day while the CEMS is out-of-control may
not be included as part of the minimum
daily data requirement of the applicable
subpart [e.g., § 60.47a(f)] nor be used in the
calculation of reported emissions for that
period.

5. Data Accuracy Assessment

5.1 Auditing Requirements. Each CEMS
must be audited at least once each calendar
quarter. Successive quarterly audits shall
occur no closer than 2 months. The audits
shall be conducted as follows:

5.1.1 Relative Accuracy Test Audit
(RATA). The RATA must be conducted at
least once every four calendar quarters.
Conduct the RATA as described for the RA
test procedure in the applicable PS in ap-
pendix B (e.g., PS 2 for SO: and NOy). In ad-
dition, analyze the appropriate performance
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audit samples received from EPA as de-
scribed in the applicable sampling methods
(e.g., Methods 6 and 7).

5.1.2 Cylinder Gas Audit (CGA). 1f appli-
cable, a CGA may be conducted in three of
four calendar quarters, but in no more than
three quarters in succession.

To conduct & CGA: (1) Challenge the
CEMS (both pollutant and diluent portions
of the CEMS, if applicable) with an audit
gas of known concentration at two points

within the following ranges:

Audit .

point Poliutant Diluent monitors for—
| [ 20 to 30% of 510 8% by 4 to 6% by
SO 50 to 60% of 100 14% by | 81to 12% by

Challenge the CEMS three times at each
audit point, and use the average of the
three responses in determining accuracy.

Use of separate audit gas cylinder for
audit points 1 and 2. Do not dilute gas from
audit cylinder when challenging the CEMS.

The monitor should be challenged at each
audit point for a sufficient period of time to
assure aJsooption-desorption of the CEMS
sample transport surfaces has stabilized.

(2) Operate each monitor in its normal
sampling mode, i.e., pass the audit gas
through all filters, scrubbers, conditioners,
and other monitor components used during
normal sampling, and as much of the sam-
pling probe as is practical. At a minimum,
the audit gas should be introduced at the
connection between the probe and the
sample line.

(3) Use audit gases that have been certi-
fied by comparision to National Bureau of
Standards (NBS) gaseous Standard Refer-
ence Materials (SRM’s) or NBS/EPA ap-
proved gas manufacturer’'s Certified Refer-
ence Materials (CRM’s) (See Citation 1) fol-
lowing EPA Traceability Protocol No. 1 (See
Citation 2). As an alternative to Protocol
No. 1 audit gases, CRM's may be used di-
rectly as audit gases. A list of gas manufac-
turers that have prepared approved CRM'’s
is available from EPA at the address shown
in Citation 1. Procedures for preparation of
CRM's sre described in Citation 1. Proce-
dures for preparation of EPA Traceability
Protocol 1 materials are described in Cita-
tion 2.

The difference between the actual concen-
tration of the audit gas and the concentra-
tion indicated by the monitor is used to
assess the accuracy of the CEMS.

5.1.3 Relative Accuracy Audit (RAA). The
RAA may be conducted three of four calen-
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dar quarters, but in no more than three
quarters in succession. To conduct a RAA,
follow the procedure described in the appli-
cable PB in appendix B for the relative ac-

approved by the Administrator for three of
four calendar quarters. One RATA is re-
quired at least once every four calendar
quarters.

5.2 Excessive Audit Inaccuracy. If the
RA, using the RATA, CGA, or RAA exceeds
the criteria in section 5.2.3, the CEMS is
out-of-control. If the CEMS is out-of-con-
trol, take necessary corrective action to
eliminate the problem. Following corrective
action, the source owner or operaior must
audit the CEMS with a RATA, CGA. or
RAA to determine if the CEMS is operating
within the specifications. A RATA must
always be used following an out-of-control
period resulting from a RATA. The audit
following corrective action does not require
analysis of EPA performance audit samples.
If audit resuits show the CEMS to be out-of-
control, the CEMS operator shall report
both the audit showing the CEMS to be out-
of-control and the resuits of the audit fol-
lowing corrective action showing the CEMS
to be operating within specifications.

5.2.1 Out-Of-Control Period Definition.
The beginning of the out-of-control period
is the time corresponding to the completion
of the sampling for the RATA, RAA, or
CQGA. The end of the out-of-control period
is the time corresponding to the completion
of the sampling of the subsequent success-
ful audit.

5.2.2. CEMB Data Status During Out-Of-
Control Period. During the period the moni-
tor is out-of-control, the CEMS data may
not be used in calculating emission compli-
ance nor be counted towards meeting mini-
mum data availabilty as required and de-
scribed in: the applicable subpart [esg..
§ 60.47a(1)].

5.2.3 Criteria for Excessive Audit Inaccu-
racy. Unless specified otherwise in the appli-
cable subpart, the criteria for excessive inac-
CUrACY Are:

(1) Por the RATA, the allowable RA in
the applicable PS in appendix B.

(3) Por the CGA, =15 percent of the aver-
age audit valuve or =5 ppm. whichever is
greater.

(3) Por the RAA, +15 percent of the three
run average or +7.5 percent of the applioa-
ble standard, whichever is greater.
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5.3 Criteria for Acceptable QC Procedure
Repeated excessive inaccuracies (Le., out.qq.
control conditions resulting from the qug;.
terly audits) indicates the QC procedure,
are inadequate or that the CEMS is incapg
ble of providing quality data. Therefore,
whenever excessive inaccuracies occur fop
two consective quarters, the source owner oy
operator must revise the QC procedures (sey
Section 3) or modify or replace the CEME:
8.Calculations for CEMS Data Accuracy

8.1 RATA RA Calculstion. Follow the
equations described in Section 8 of
B, PS 2 to calculate the RA for the RATA
The RATA must be calculated in units of
31)1e applicable emission standard (eg., ng/

6.2 RAA Accuracy Calculation. Use Equa.
tion 1-1 to calculate the accuracy for the
RAA. The RAA must be calculated in uniyy
of r.’he applicable emission standard (eg.
ng/J).

6.3 CGA Accuracy Calculation. Use Equa.
tion 1-1 to calculate the accuracy for the
CGA, which is calculated in units of the ap-
propriate concentration (eg.. ppm SO, or
percent O,). Each component of the CEMS8
must meet the acceptable accuracy require-
ment.

where:

A = Accuracy of the CEMS, percent.

Cu = Average CEMS response during
audit in units of applicable standard or ap-
propriate concentration.

C, = Average audit value (CGA certified
value or three-run average for RAA) in
units of applicable standard or appropriate
concentration.

6.4 Example- Accuracy Calculstions. Ex-.
ample calculations for the RATA, RAA, and
CGA are available in Citation 3.

1. Reporting Requirements

At the reporting interval specified in the
applicable regulation, report for each CEMB
the accuracy results from Section 8 and the
CD assessment resuits from Section 4.
Report the drift and accuracy information
as 3 Data Assessment Report (DAR), and in-
clude one copy of .this DAR for each quar-
terly audit with the report of emissions re-
quired under the applicable subperts of this
part.

As a minimum. the DAR must contain the
following information:

1. Source owner er operator name and ad-
dress.

2. 1dentiffcation and location of monitors
in the CEMB.
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3. Manufacturer and model number of
each monitor in the CEMS.

4. Assessment of CEMS data accuracy and
date of assessment as determined by a
RATA. RAA, or CGA described in 8ection 5
including the RA for the RATA, the A for
the RAA or CGA, the RM results, the cylin-
der gases certified values, the CEMS re-
sponses, and the calculations results as de-
fined in Section 6. If the accuracy audit re-
sults show the CEMS to be out-of-control,
the CEMS operator shall report both the
audit results showing the CEMS to be out-
of-control and the results of the audit fol-
lowing corrective action showing the CEMS
to be operating within specifications.

5. Results from EPA performance audit
samples described in Section 5 and the ap-
plicable RM's.

6. Summary of all corrective actions taken
when CEMS was determined out-of-control,
as described in Sections 4 and 5.

An example of a DAR format is shown in
Figure 1.

8. Biblography
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Bureau of Standards Standard Reference
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2. “Traceability Protocel for Establishing
True Concentrations of Gases Used for Cali-
bration and Audits of Continuous Source
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CEMS type (e.lr;‘ in situ)
samp loca

device outlet) ton

Span values as per the applicable reg-

ulation:
Ppm, NO, ooy ¥ 80—

(e.g., contro}

Accuracy asseasmen
A.B.orChelowtoruchClNSurtoreuh

pollutant and diluent analyser applica-
ble.) If the quarterly audit re-ult:. show the
CEMS to be out-of-contro), report the re-

sults of both the quarterly
audit following corrective uc‘t.‘::: m:
the CEMS to be operating properly.
A. Relative accuracy test audit (RATA)
for (e.g., 80; in ng/J).
1. Date of audit
2. Reference methods (RM's) used
(e.g.. Methods 3 and 68).
3. Average RM. value
mg/dam?, or percent volume).
4. Average CEMS value
5. Absolute value of mean difference (d)

(e.g.. ng/J,

6. Confidence coefficient [CC]

7. Percent relative accuracy (RA) _
percent.

8. EPA performance audit results:

a. Audit lot number (1) 2

b. Audit sample number (1) — (D

¢. Resulits (mg/dsm?) (1)
d. Actual value (mg/dsm?)* (1)

e. Relative error® (1) @

B. Cylinder gas audit (CGA) for
(e.g., SO, in ppm).

2)

(2)

Source Specific Methods. KPA-600/4-77-
027b. August 1977. U.S. Environmental Pro- :gg: %{
tection Agency. Office of Research and De- 1 2
velopment Publications, 26 Weat St. Clair
Street, Cincinnatl, OH 45268. 1. Date of sudit
3. Calculation and Interpretation of Accu- 3 Cylinder ID number
racy for Continuous Emission Monitoring 3. Date of certification |
Systems (CEMBS). Section 3.0.7 of the Qual- 4. Type of certifice- (e.g.. EZPA
ity Assurance Handbook for Air Pellution tien.
Measurement Systems, Volume II1, Station- 1or
ary Source Specific Methods. EPA-800/4- . (o iinea (ec““"-
-027b. August 1977. U.S. Environmental " value audis ”f'm'
Protectian Agency. Office of Research and ¢  CEMS respemee | e
Development Publications, 36 West St. Clair value. poas)
Street, Cincinnati, OH 45268. 7. AccCuracy peroent.
Feooms I~Exsserex Fomraz rox Dara -
AsSESSMENT REPORT C. Relative accuracy audit (RAA) for
‘Peried ending date .8, IO i ng/ ),
Year . 1. Date of audit
Comftipany name 2. Reference methods (RM's) used
Plant name - (e.g., Methods 3 and 8).
Source unit no. 3. Average RM value (e.g.. ng/J).
CEMS manufacturer 4. Average CEMS value
Modsl no. 5. Accuracy —— .
CEMS serial no. 6. EPA performance audit results:
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a. Audit lot number (1)
b. Audit sample number (1)

¢. Results (mg/dam?) (1)

v}

@)

(¢4

d. Actual value (mg/dsm?) *(1)
¢. Relative error® (1) Q)

D. Corrective action for exceasive inaccu-

racy.

1. Out-of-control perioda.

a. Date(s)
b. Numberofdays _ ___
2. Corrective action taken

@

3. Resultz of audit following corrective
action. (Use format of A, B, or C above, as
applicable.)

I1. Calibration drift assessment.

A. Out-of-control periods.

1. Date(s)

2. Numberofdays .

B. Corrective action taken

(52 FR 21008, June 4, 1987, 82 FR 27612,
July 22, 1987, as amended at 586 FR 53527,
Feb. 11, 1991)

APPENDIX G—PROVISIONS POR AN AL-
TERNATIVE METHOD OF DEMONSTRAT-
me ComrriAncE WitTH 40 CFR
60.43 ror THE NxwIOoN.-POWER STA-
TION oF CENTRAL ILLINOIS PUBLIC
Szrvice CoMrany :

1. Dezignation of AfYected Facilities

1.1 The affected facilities to which this
alternative compliance method applies are
the Unit 1 and 2 coal-fired steam generating
units located at the Central Nllinois Public
Service Company’s (CIPS) Newton Power
Station in Jasper County, llinois. Each of
these units is subject to the Standards of
Performance for Fosil-Fuel-Fired Steam
Generators for ‘Which Construction Com-
menced After August 17, 1971 (subpart D).
2. Definitions

2.1 All definftions in subparts D and Da
:&mwmwm:mm
24-hour period means the period of time
between 12:00 midnight and the following
midnight:

CEMS means continuous emission moni-
toring system.

DAFGDS means the dual alkali flue gas
desulfurizaiton system for the Newton Unit

period during which any fossil fuel is com-
busted in either the Unit 1 or Unit 2 steam

* To be compietad by the Agency.

40 CFR Ch. | (7-1-92 Edity,,

tenenﬂnzumtanddurlncwhlchthepm
sions of § 60.43(e) are applicable.
Coal dunker means a single or

|

In advance of the date such election is to

take effect.
3.2 Compliance with the sulfur dioxide
43(e) is determined

i
|
i
i

culations of emimions under § 60.43e).
3.2.2 When the affected facility is opsret-
ed under the provisions of § 00.43(e), the
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