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46250

[FRL 423-7]

PART 60-—~STANDARDS OF PERFORM-
ANCE FOR NEW STATIONARY SOURCES

Emission Monitoring Requirements and
Revisions to Performance Testing
Methods

On September 11, 1974 (39 FR 32852),
the Environmental Protection -Agency
(EPA) proposed revisions to 40 CFR Part
60, Standards of Performance for New
Stationary Sources, to establish $pecific
requirements pertaining to continuous
emission monitoring system performance
specifications, operating procedures, data
These requirements would apply to new
and modified facilities covered under
Part 60, but would not apply to existing
facilities. -

Simultaneously (38 FR 32871), the
Agency proposed revisions to 40 CFR
Part 51, Requirements for the Prepara-

tion, Adoption, and Submittal of Imple-

mentation Plans, which would require
States to revise their State Ymplementa-
tion Plans (SIP’s) to include legal en-
forceable procedures requiring certain
‘specified stationary sources to monitor
emissions on a continuous basis. These
requirements would apply to existing fa-
(éiéittes. which are not covered under Part
Interested parties participated in the
rulemaking by sending comments to EPA.
A total of 105 comment letters were re-
ceived on the proposed revisions to Part
60 from monitoring equipment manufac-
turers, data processing equipment manu-
facturers, industrial users of monitoring
equipment, air pollution control agencies
including Stateslocal, and EPA. regional
offices, other Federal agencies, and con-
sultants. Copies of the commeént letters

received and a summary of the issues and .

EPA's responses are available for inspec-
tion and copying at the U.S. Environ-
mental Protection Agency, Public Infor-
mation Reference Unit, Room 2922 (EPA
Library), 401 M Street, S.W., Washing-
ton, D.C. In addition, copies of the issue
summary and EPA responses may be ob-
tained upon written request from the
EPA Public Information Center (PM-
215), 401 M Street, S.W., Washington,
D.C. 20460 (specify Publicc Comment
Summary | Emission Monitoring Require-
ments). The comments have been care-
fully considered, additional information
has been collected and assessed, and
where determined by the Administrator
to be appropriate, changes. have been
made to the-proposed regulations. These
change§ are incorporated in the regula~-
tions promulgated herein. i

BACKGROUND

At the time the regulations were pro-
posed (September 11, 1974), EPA had
promulgated 12 standards of perform-
ance for new stationary sources under
section (111 of the Clean Air Act, as
.amended, four of which required the af-
fected facilities to install and operate
systems which continuously monitor the
levels of pollutant emissions, where the
technical feasibility exists using cur-
rently available continuous monitoring
technology, and where the cost of the

~
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. systems is reasonable. When the four

standards that require monitoring sys-
- tems were promulgated, EPA had limited
knowledge about the operation of such
systems because. only & few systems had
been installed; thus, the requirements
were specified in general ferms. EPA
initiated a program to develop perform-
ance specifications and obtain informa-
tion on the operation of continuous
monitoring systems. The program was
designed to assess the systems’ accuracy,
reliability, costs, and- problems related
to installation, operation, maintenance,
and data handling. The proposed regu-~
lations (39 FR 32852) were based on the

- results of this program.

The purpose of regulations promul-
gated herein is to establish minimum
Jperformance specifications for continu-
ous monitoring systems, minimum data
reduction requirements, operating pro-
cedures, and reporting requirements for
those affected facilities required to in-~
stall continucus monitoring systems.
The specifications and procedures are
designed to assure thaf the data obtained
from continuous monitoring systems will
be accurate and reliable and provide the
necessary information for determining
whether an owner or operator is follow-
ing proper operation and maintenance
procedures.

SIGNIFICANT COMMENTS AND CHANGES
Mape To PROPOSED REGULATIONS

Many of the'comment letters received
by EPA contained multiple comments.
The most significant comments and the
differences between  the proposed and
final regulations are discussed below.
. (1) Subpart A—General Provisions.
The greatest number of comments re-
ceived pertained to the methodology and
expense of obtaining and reporting con-
tinuous monitoring system emission
data. Both air pollution control agencies
and affected users of monitoring equip-
ment presented the view that the pro-
posed regulations requiring that all
emission data be reported were exces-
sive, and that’ reports of only excess
emissions and retention of all the data for
two years on the affected facility’s
premise$ is sufficient. Twenty-five com-
mentators suggested that the effective-
ness of the operation and maintenance of
an affected facility and its air pollution
control system could be determined by
reporting only excess emissions. Fifteen
others recommended deleting the report-
ing requirements entirely. )

EPA has reviewed these comments and
has contacted vendors of monitoring and
data acquisition equipment for addi-
tional information to more fully assess
the impact of the proposed reporting
requirements. Consideration was also
given to the résources that would be re-
quired of EPA to enforce the proposed
requirement, the costs that would be
incurred by an affected source, and the
effectiveness of the proposed require-
ment in comparison with a requirement
to report only excess emissions. EPA
concluded that reporting only excess
emissions would assure proper operation
and maintenance of the air pollution

L

-

control equipment and would result in
lower costs td the source and sllow more
effective use of EPA resources by elimni~
nating the need for handling and stor~
ing large amounts of data. Therefors,
the regulation promulgated herein ye-
quires owners or operators to report oply
excess emissions and to maintain @
permanent record of all emission data
for a period of two years.

In addition, the proposed specification
of minimum data reduction procedures
has been changed. Rather than requiring
integrated averages as proposed, the reg~
ulations promulgated herein also spec-
ify a method by which a minimum num-
ber of data points may be used to come-
pute average emisslon rates. For exam~ |
ple, average opacity emissions over a six-
minute period may be calculated from &
minimum of 24 data points equally
spaced over each six-minute perlod. Any
number of equally spaced data points in
excess of 24 or continuously integrated
data may 2lso be used to compitte six-
minute averages. This specification of
minimum computation requirements
combined with the requirement to report
only excess emissions provides source
owners and operators with maximum
flexibility to select from & wide cholce of
optional data reduction procedures,
Sources which monitor only opacity and
which infrequently experience excess
emissions may choose to utilize stilp
chart recorders, with or without contin-
uous six-minute integrators; whereas
sources monitoring two-or more pollut-
ants plus other parameters necessary to
convert to units of the emission stand-
ard may choose to utilize existing com-
puters or electronic date, processes in-
corporated with the monitoring system.
All data must be retained for two years,
but only excess emissions need bhe re-
duced to units of the standard, However,
in order to report excess emissions, ade-
quate procedures must be utilized to in-
sure that excess emissions are identified,
Here again, certain sources with minimal
excess emissions can determine excess
emissions by review of strip charts, while

‘sources with varying emission and ex-

cess air rates will most likely need to
reduce all data o units of the standard to
identify any excess emissions. The regu-
lations promulgated herein allow the use
of extractive, gaseous monitoring systems
on a time sharing basis by installing sam«-
pling probes at several locations, provided
the minimum number of data points
(four per hour) are obtained.

, Several commentators stated that the
averaging periods for reduction of moni-
toring data, especially opacity, wete too
short and would result in an excessive
amount of data that must be reduced and
recorded. EPA evaluated these comments
and concluded that to be useful to source
owners and operators as well as enforce-
ment agencies, the averaging time for the
continuous monitoring data should be
reasonably consistent with the averag-
ing time for the reference methods used
during performance tests. The data re-
duction requirements for opacity have
been substantially reduced because the
averaging period was changed from one

+

, .
FEDERAL REGISTER, VOL. 40, NO. 194—MONDAY, OCTOBER 6, 1975 ¢



minute, which was proposed, to six min-
utes to be consistent with revisions made
to Method 9-(39 FR 39872).

Numerous comments were received on
proposed § 60.13 which resulted in several
changes. The proposed section has been

. reorganized and revised in several re-

spects to- accommodate the comments
and -provide -clarity, to more specifically
delineate the equipment subject to Per-
formance Specifications in Appendix B,
and to more specifically define require-
ments for equipment purchased prior to
September 11, 1974. The provisions in
§ 60.13 are not intended to prevent the
use of any equipment that can be demon-~
strated to be reliable and accurate;

" -therefore, the performance of monitor-

ing systems is specified in general terms
‘with minimal references to specific equip-
ment types.- The provisions in § 60.13(1)
are included to allow owners or-operators
and equipment vendors to apply to the
Administrator for approval to use alter-
native equipment or procedures when
equipment; capable 6f producing accurate
results may nof be commercially avail-
able (e.g. condensed water vapor inter-
feres with measurement of opacity),
when unusual circumstances may justify
less costly procedures, or when the owner
or operator or equipment vendor may
simply prefer to use other equipment or
procedures that are consistent with his
-<current practices. :

.Several paragraphs - in §60.13 have
been -changed on the basis of the com-~
-ments received. In response to comments
that the monitor operating frequency re-
quirements did not consider periods when
the monitor is inoperative or undergo-

. ing maintenance, calibration, and adjust-

ment, fhe operating frequency require-
ments have been changed. Also the fre-
quency of cycling requirement for opacity
monitors has been changed to be con-

- sistent with the response time require-

ment in Performance Specification 1,
which reflects the capability of commer-
cially available equipment.

A second area that received comment

" concerns maintenance performed upon

continuous monitoring systems. Six
commentators noted that the proposed
regulation requiring extensive retesting
of continuous monitoring systems for all
minor failures would discourage proper
maintehance of the systems. . Two -other
commentators noted the difficulty of de-
termining a general list of critical com-
ponents, the replacement of which would
automatically require a.retest of the sys-
tem. Nevertheless, it is EPA’s opinion

. that some control must be exercised to

-

insure that a suitable monitoring system

is not rendered unsuitable by substantial .

alteration or a lack of needed mainte-
nance. Accordingly, the regulations pro-
mulgated herein require that owners or
operators submit with the quarterly re-
port information on any repairs or modi-
fications_made to the system during the
reporting period. Based upon this infor-
mation, the Administrator may review
the status of the monitoring system with
the owner or operator and, if determined
to be necessary, require retesting of the

pontinuous monitoring system(s) . R
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Several commentators noted that the
proposed reporting requirements are un-
necessary for affected facilities not re-
quired to install continuous monitoring
systems. Consequently, the regulations
promulgated herein do not contain the
requirements.

Numerous comments were received

.which indicated that some monitoring

systems may not be compatible with the
proposed test procedures and require-
ments. The comments were evaluated
and, where appropriate, the proposed
test procedures and requirements were
changed. The procedures and require-
ments promulgated herein are applicable
to the majority of acceptable systems;
however, EPA recognizes that there may
be some acceptable systems available
now or in the future which could not
meet the requirements. Because of ‘this,
the regulations promulgated herein in-
clude a provision which allows the Ad-
ministrator to approve alternative testing
procedures. Eleven commentators noted
that adjustment of the monitoring in-
struments may not be necessary as a re-
sult of daily zero and span checks. Ac-
cordingly, the regulations promulgated
herein require adjustments only when
applicable 24-hour drift limits are ex-
ceeded. Four commentators stated that

it is not necessary to introduce calibra-

tion gases near the probe tips. EPA has
demonstrated in field evaluations that
this requirement is necessary in order to
assure accurate results; therefore, the
requirement ha$ been retained. The re-
quirement enables detection of any dilu-
tion or absorption of pollutant gas by the
plumbing and conditioning systems prior
to the pollutant gas entering the gas
analyzer.

Provisions have been added to these
regulations to require that the gas mix-
tures used for-the daily calibration check
of extractive continuous monitoring sys-
tems be traceable to National Bureau of
Standards (NBS) reference gases. Cali-
bration gases used to conduct system
evaluations under Appendix B must
either be analyzed prior to use or shown
to be traceable to NBS materials. This
traceability requirement will assure the
accuracy of the calibration gas mixtures
and the comparability of data from sys-
tems at all locations. “These traceability
requirements will not be applied when-
ever the NBS materials are not available.
A list of available NBS Standard Refer-,
ence Materials may be obtained from the
Office of Standard Reference Materials,
Room B31l1l, Chemistry Building, Na-
tional Bureau of Standards, Washington,
D.C. 20234. -

Recertification of the continued ac-
curacy of the calibration gas is
also necessary and should be performed
at intervals recommended by the call-
bration gas mixture manufacturer. The
NBS materials and calibration gas mix-
tures traceable to these materials should
not be used after expiration of their
stated shelf-life. Manufacturers of cali-
bration gas mixtures generally use NBS
materials for fraceability purposes,
therefore, these amendments to the reg-

!

.
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ulations will not impose additional re-
quirements upon most manufacturers.
(2) Subpart D—Fossil-Fuel Fired
Steam Generators. Eighteen commenta-
tors had questions or remarks concern-
ing the proposed revisions dealing with
fuel analysis. The evaluation of these
comments and discussions with coal sup-
pliers and electric utility companies led
the Agency to conclude that the pro-
posed provisions for fuel analysis are not
adequate or consistent with the current
fuel situation. An attempt was made to
‘revise the proposed provisions; however,
it became apparent that an in-depth
study would be necessary before mean-
ingful provisions could be developed. The
Agency has decided to promulgate all of
the regulations except those dealing with.
fuel analysis. The fuel analysis provi-
slons of Subpart D have been reserved
in the regulations promulgated herein.
The Agency has initiated a study fo ob-
tain the necessary information on the
variabllity of sulfur content in fuels, and
the capablility of fossil fuel fired steam
generators to use fuel analysis and
blending to prevent excess sulfur dioxide
emissions. The results of this study will
be used to determine whether fuel anal-
ysis should be allowed as a2 means of
measuring excess emissions, and if al-
lowed, what procedure should be re-
quired. It should be pointed out that
this action dees not affect facilities which.
use flue gas desulfurization as 2 means
of complying with the sulfur dioxide
standard; these facilities are sfill re-
quired to install continuous emission
monitoring - systems for sulfur dioxide.
Facilities which use low sulfur fuel as a
means of complying with the sulfur di-
oxide standard may use a continuous
sulfur dioxide monitor or fuel analysis.
For facilities that elect to use fuel anai-~
ysis procedures, fuels are not required
to be sampled or analyzed for prepara-
tion of reports of excess emissions until
the Agency finalizes-the procedures and
requirements. .
Three commentators recommended
that carbon dioxide continuous monitor-
ing systems be allowed as an alternative
{for oxygen monitoring for measurement
of the amount of diluents in flue gases
from steam generators. The Agency
agrees with this recommendation and has
included a provision which allows the use
of carbhon dioxide monitors. This pro-
vision allows the use of pollutant moni- -
tors that produce data on-a wet basis
without requiring additional equipment
or.procedures for correction of data to a
dry basis. Where CO- or O-: data are not
collected on a consistent basis (wet or
dry) with the pollutant data, or where
oxygen is measured on a2 wet basis, al-
ternative procedures fo provide correc-
tions for stack moisture and excess air
must be approved by the Administrator,
Similarly, use of a carbon dioxide con-~
tinuous monitoring system downstream
of a flue gas desulfurization system isnot
permitted without the Administrator’s
prior approval due fo the potential for
absorption of CO: within the control
device. It should be noted that when any
fuel iIs fired directly in the stack gases
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for reheating, the F and F. factors
promulgated herein must be prorated
based upon the total heat input of the
fuels fired within the facility regardless
of the locations of fuel firing. Therefore,
any facility using a flue gas desulfuriza-
tion system may be limited to dry-basis
monitoring instrumentation due to the
restrictions on use of a CO. diluent moni-
tor unless water vapor is also measured
subject to the Administrator's approval.

Two commentators requested that an
additional factor (F ) be developed for
use with oxygen continuous monitoring
systems that measure flue gas diluents on
a wet basis. A factor of this type was
evaluated by EPA, but is not being pro-
mulgated with the regulations herein.
The error in the accuracy of the factor
may. exceed x5 percent without addi-
tional measurements to correct for va-
riations in flue gas moisture content due
to fluctuations in ambient humidity or
fuel moisture content. However, EPA will
approve installation of wet basis oxygen
systems on a case-by-case basis-if the-
owner or operator will proposed use of
additional measurements and procedures
to control the accuracy of the F,, factor
within acceptable limits. Applications for
approval of such systems should include
the frequency and type of additional

- measurements proposed and the resulting

accuracy of the Fyw factor under the ex- .

tremes of conditions
anticipated.

One commentator stated that the pro-
posed requirements for recording heat
input are superfluous because this infor- .
mation is not needed to convert monitor-_
ing data to units of the applicable stand-
ard. EPA has reevaluated” this require-
ment and has determined that the con-
version of excess emissions into units of
the standards will be based upon the
F factors and that measurement of the
rates of fuel firing will not be needed ex-
cept when combinations of fuels are fired.
Accordingly, the regulations promulgated
herein require such measurements only
when multiple fuels are fired.

Thirteen commentators questioned the
rationale for the proposed increased op-
erating temperature of the Method 5
sampling train for fossil-fuel-fired steam
generator particulate testing and the
basis for raising rather than lowering
the temperature. A brief discussion of the.
rationale behind this revision was pro-.

operating

. vided in the preamble to the proposed

regulations, and a more detailed discus-
sion is provided here. Several factors are
of primary importance in developing the
data base for a standard of performance
and in specifying the reference method
for use in conducting a performance test,
including:

a. The method used for data gathering

" to establish a standard must be the

same as, or must have a known relation-
ship to, the method subsequently estab-
lished as the reference method.

b. The method should measure poliut-
ant emissions indicative of the perform-
ance of the best systems of emission re-
duction, A method meeting this criterion
will not necessarily measure ‘emissions
as they would exist after dilution and

RULES AND REGULATIONS

cooling to ambienf; temperature and pres-
sure, as would occur upon release to the
atmosphere. As such, an emission factor
obtained through use of such a method
would, for example, not necessarily be of
use in an ambient dispersion model. This
seeming inconsistency results from the
fact that standards of performance are
intended to result in installation of sys-
tems of emission reduction which are
consistent with best demonstrated tech-
nology, considering cost. The Adminis-
trator, in establishing such standards, is
required to identify best demonstrated
technology. and to develop standards
which reflect. such technology. In order
for these standards to be meaningful,
and for the required control technology
to be predictable, the compliance meth-~.
ods must measure emissions which are
indicative of the performance of such
systems. -

¢. The method should include sufficient
detail as needed to produce consistent
and reliable test results. .

EPA. relies primarily upon Method 5
for gathering a consistent data base for
particulate matter standards. Method 5
meets the above criteria by providing de-
tailed samplinhg methodology and in-
cludes an out-of-stack filter to facilitate
temperature control. The latter is needed
to define particulate matter on a com-
mon basis since it is a function of tem-
perature and is not an absolute quantity.
If temperature is not controlled, and/or
if the effect of temperature upon particu-
late formation is unknown, the effect on
an emission.control limitation for, partic-
ulate matter may be variable and un-
predictable.

Although selection of temperature can
be varied from industry to industry, EPA
specifies & nominal sampling tempera-
ture of 120° C for most source categories
subject to standards of performance.
Reasons for selection of 120° C include
the following: .

a. Filter temperature must be held
above 100° C at sources where moist gas
streams are present. Below 100° C, con-
densation can occur with resultant plug-
ging of filters and possible gas/liquid re~
actions. A temperature of 120° C allows
for expected temperature variation
within the train, without dropping below
100° C. N -

b. Matter existing in particulate form
at 120° C is indicative of the perform-
ance of the best particulate emission re-
duction systems for most industrial proc-
esses. These include systems of emission
reduction that may involve not only the
final control device, but also the process
and stack gas conditioning systems.

¢. Adherence to one established tem-
perature (even though some variation
may be needed for-soine source categor-
ies) allows comparison of emissions from
source category to source category. This
limited standardization used in the de-
velopment-of standards of performance
is a benefit to equipment vendors and to
source owners by providing a consistent
basis for comparing test results and pre-
dicting control system performance. In
comparison, in-stack filtration takes
place at stack temperature, which usually

-

is not constant from one source to the
next. Since the temperature varies, in-
stack.filtration does not necessarily pro-
vide a consistent definition of particulate
matter and does not allow for compari«
son of various systems of control. On
these bases, Method 5 with a sampling
filter temperature controlled at approxi-
mately 120° C was promulgated as the
applicable test method for new fossil-fuel
fired steam generators.

Subsequent to the promulgation of the
standards of performance for steam
generators, data became available indi-
cating that certain combustion prodticts
which do not exist as particulate matter
at the elevated temperatures existing in
steam generator stacks may be collected
by Method 5 at lower temperatures (be-
low 160° C). Such material, existing in
gaseous form at stack temperature,
would not be controllable by emission re~
duction systems involving .electrostatic
precipitators (ESP). Consequently,
measurement of such condensible matter

.would not be indicative of the control

system performance. Studies conducted
in the past two years have confirmed that
such condensation can occur. At sources
where fuels containing 0.3 to 0.85 percent
sulfur were burned, the incremental in-
crease in particulate matter concentra-
tion resulting from sampling at 120° C
as compared fo about 150° C was found
to be variable, ranging from 0.001 to
0.008 gr/scf. The variability is not neces-
sarily predictable, since total sulfur oxide
concentration, boiler design and opera-
tion, and fuel additives each appear to
have a potential effect. Based upon these
data, it is concluded that the potential
increase in particulate concentration at
sources meeting the standard of per-
formance for sulfur oxides is not a seri-
ous problem in comparison with the par-
ticulate standard which is approximately
0.07 gr/scf. Nevertheless, to insure that
an unusual ¢ase will not occur where a
high concentration of condensible mat«
ter, not controllable with an ESP, would
prevent attainment of the particulate
standard, the sampling temperature al-
lowed at fossil-fuel fired steam boflers is
being raised to 160° C. Since this tem«
perature is attainable at new steam gen-
erator stacks, sampling at temperatures
above 160° C would not yield results nec-
essarily representative of the capabilities
of the best systems of emission reduction.

‘In evaluating particulate sampling
techniques and the effect of sampling
temperature, particular attention has
also been given to the possibility that
S0: may react in the front half of the
Method 5 train to form particulate mat-
ter. Based upon a series of comprehene
sive tests involving both source and con-
trolled environments, EPA has developed
data that show such reactions do not oc-
cur to a significant degree.

Several control agencies commented on
the increase in sampling temperature
and suggested that the need is for sam-
pling aft lower, not higher, temperatures.
This is a relevant comment and is one
which must be considered in terms of the
‘?asisdupon which standards are estabe
ished.
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For existing boilers which are not sub-
ject to this standard, the .existence of
_-higher stack temperatures and/or the
use ‘of higher sulfur fuels may result in
significant condensation and resultant
high indicated particulate concentra-
tions when sampling is conducted at
120° C. At one coal fired steam generator
burning coal containing approximately
three percent sulfur, EPA measurements
at 120° C showed an increase of 0.05 gr/
dscf over an average of seven runs com-~
pared to samples collected at approxi-
mately 150° C. It is believed that this in-
crease resulted, in large parf- if not
totally, from SO: condensation which
would occur also when the stack emis-

- slons are released into the atmosphere.

Therefore, where -standards are based
upon emission reduction to achieve am-
bient air quality standards rather than
on control technology (as is the case
with the standards promulgated herein),
a Jower sampling temperature may be
appropriate.

Seven commentators questioned the
‘need for traversing for .oxygen at 12
points within a duet during performance
tests. This requirement, which is being
revised to apply only wheni particulate
sampling is performed (no more than 12
points are required) is included to in-
sure that potential stratification result-
ing from air in-legkage will not ad-
versely affect the accuracy of the

. particulate test.

" 'Eight commentators stated that the
requirement for continuous monitoring
of nitrogen oxides should be deleted be-
cause only two air quality control re-
gions have ambient levels of nitrogen
dioxide that exceed the national ambient
air quality standard for nitrogen dioxide.
Standards of performance issued under
section 111 of the Act are designed to re-~
quire affected facilities to design and in-
stall the best systems of emission reduc~
tion (taking into account the cost of such
reduction). Continuous emission mon-~
itoring systems are required.to insure
‘that the emission control systems are
operated and maintained properly. Be-
cause of this, the-Agency does not feel
that it is appropriate to delete the con-
‘tinuous emission monitoring system re-

- quirements for nitrogen oxides; however,

,<\

in-evaluating these comments.the Agency
found that some -situations may exist
where the mtrogen oxides monitor is not
necessary to insure proper operation
and maintenance. The quantity of nitro-
- gen oxides emitted from certain types of
furnaces is considerably below the nitro-
gen oxides emission limitation. The low
emission level is achieved through the
design of the furnace and does not re-
quire specific operating procedures or

mainfenance on a continuous basis to.

keep the nitrogen oxides emissions below

- the applicable standard. Therefore, in
- this _situation, a continuous - ermission

monitoring system for nitrogen oxides is
unnecessary. The regulations promul-
gated herein do not require continuous
emission monitoring systems for nitrogen
oxides on facilities whose emissions are
30 percent o more below the applicable
standard ' .
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Three commentators requested that
owners or operators of steam generators
be permitted to use NO, continuous mon-
itoring systems capable of measuring
only nitric oxide (NO) since the amount
of nitrogen dioxide (NO:) in the flue
gases is comparatively small. The reg-
ulations proposed and those promulgated
herein allow use of such systems or any
system meeting all of the requirements
of Performance Specification 2 of Ap-
pendix B. A sysfem that measures only
nitric oxide (NO) may meet these specifi~
cations including the relative accuracy
requirement (relative to the reference
method tests which measure NO 4 NO;)
without modification. However, in the
interests of maximizing the accuracy of
the system and creating conditions favor-
able to acceptance of such systems (the
cost of systems measuring only NO is
less), the owner or operator may deter-
mine the proportion of NO. relative to
NO in the flue gases and use a factor to
adjust the continuous monitoring system
emission data (e.g. 1.03 X NO = NO,)
provided that the factor is applied not
only to the performance evaluation data,
but also applied consistently to all data.
generated by the continuous monitoring
system thereafter, This procedure §s lim-
ited to facilities that have less than 10
percent NO. (greater than 90 percent
NO) in order to not serlously impair the
accuracy of the system due to NO, to NO
proportion fluctuations.

- Section 60.45(g) (1) has been reserved
for the future specification of the excess
emissions for opacity that must be re-
ported. On November 12, 1974 (39 FR
39872), the Administrator promulgated
revisions to Subpart A, General Provi-
sions, pertaining to the opacity provi-
sions and to Reference Methed 9, Visual
Determination of the Opacity of Emis-
sions from Stationary Sources. On

April 22, 1975 (40 FR 17778), the Agency-

issued a notice soliciting comments on

the opacity provisions and Reference

Method 9. The Agency intends to eval-
uate the comments received and make
any appropriate revision to the opacity
provisions and Reference Method 9. In
addition, the Agency is evaluating the
opacity standards for fossil-fue] fired
steam generators under § 60.42(a) (2) to
determine if changes are needed because
of the new Reference Method 9. The pro-
visions on excess emissions for opacity
will be issued after the Agency completes
its evaluation of the opacity standard.
(3) Subpart G—Nitric Acid Plants.
Two commentators questioned the long-
term validity of the proposed conversion
procedures for reducing data to units of
the standard. They suggested that the
conversion could be accomplished by
monitoring the flue gas volumetric rate,
EPA reevaluated the proposed procedures
and found that monitoring the flue gas
volume would be the most direct method
and would also be an accurate method of
converting monitoring data, but twould
require the installation of an additional
continuous monitoring system. Although
this option is available and would be ac-
ceptable subject to the Administrator’s
approval, EPA does not believe that the
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additional expense this method (moni-
toring volumetric rate) would entail is
warranted. Since nitric acid plants, for
economic and technical reasons, typi=
cally operate within a fairly narrow
range of conversion efficiencies (90-96
percent) and tail gas diluents (2-5 per-
cent oxygen), the flue gas volumetric
rates are reasonably proportional to the
acid production rate. The error that
would be introduced info the datz from
the maximum variation of these param-
eters Is approximately 15 percent and
would usually be much less. It is expected
that the tail gas oxygen concentration
(an indication of the degree of tail gas
dilution) will be rigidly controlled at fa-
cllities using catalytic converter control
equipment. Accordingly, the proposed
procedures for data conversion have been
retained due to the small benefit that
would result from requiring additional
‘monitoring equipment. Other procedures
‘may be approved by the Admimstrator
under & 60.13(1).

(4) Subpart H—Sulfuric Acid Pldnts.
Two commentators stated that the pro-
posed procedure for conversion of moni-
toring data to umits of the standard
would result in Iarge data reduction
errors. EPA has evaluated more closely
the operations of sulfuricacid plants and
agrees that the proposed procedure is in-
adequate. The proposed conversion pro-
cedure assumes that the operating con-
ditions of the affected facility will re-
main approximately the same as during
the continuous monitoring system eval-
uation.tests. For sulfuric acid plants this
assumption is invalid. A sulfuric acid
plant is typically designed to operate at
a constant volumefric ifhrouchput
(scfm) . Acid production rates are altered
by by-passing portions of the process air
around the furnace or combustor to vary
the concentration of the gas entering
the converter. This procedure produces
widely varying amounts of tail gas dilu-
tion relative to the production rate. Ac~
cordingly, EPA has developed new con-
version procedures whereby the appro-
priate conversion factor is computed
from an analysis of the SO- concentra-
tlon entering the converter. Air injection
plants must make additional corrections
for the diluent-air added. Measurement
of the inlet SO: Is a normal quality con-
trol procedure used by most sulfuric acid
plants and does not represent an addi-
tional cost burden. The Reich test or
other suitable procedures may be used.

(5) Subpart J—Petroleum Refineries.
One commentator stated that fhe re-
quirements for installation of continuous
monitoring systems for oxygen and fire-
box temperature are umnecessary and
that installation of a flame detection de-
vice would be superior for process con-
trol purposes. Also, EPA has obtained
data which show no identifiable rela-

tionship between furnace temperature, - -

percent oxygen in the flue gas, and car-
bon monoxide emissions when the facil-
ity is operated in compliance with the
applicable standard. Since firebox tem-
perature and oxygen measurements may
not be preferred by source owmers and
operators for process confrol, and no .
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known method is available for transla-
tion of these measurements into quanti-
tative reports of excess carbon monoxide
-emissions, this requirement appears to
be of little use to the affected facilities
or to EPA. Accordingly, requirements for
instaliation of continuous monitoring
systems for measurements of firebox
temperature and oxygen are deleted from
‘the regulations. -

Since EPA has not yet developed per-
formance specifications for carbon mon-
oxide or hydrogen sulfide continuous
monitoring systems, the type of equip-
ment that may be installed by an owner
or operator in compliance with EPA re-
quirements is undefined. Without con-
ducting performance evaluations-of such
equipment, little reliance can be placed
upon the value of any data such systems
would generate. Therefore, the sections
of the regulation requiring these systems
are being reserved until EPA proposes
performance specifications applicable to
H:S and CO monitoring systems. The
provisions of § 60.105(a) (3) do not apply
to an owner or operator electing to moni-
tor H.S, In that case, an H.S monitor
should not be installed until specific H.S
monitoring requirements are promul-
gated. At the time specifications are pro-
posed, all owners or operators who have
not entered into binding contractual ob-
ligations to purchase continuous moni-
toring equipment by [date of publication]
will be required to install a carbon
monoxide continuous monitoring system
and a hydrogen sulfide continuous moni-
toring system (unless a sulfur dioxide
continuous monitoring system has been
installed) as applicable. .

Section 60.105(a) (2), which specifies,
the excess emissions for capacity that
must be reported, has,been reserved for
the same reasons discussed under fossil
fuel-fired steam generators. -

(6) Appendix B—Performance Speci-
fications. A large number of comments
were received in reference to specific
technical and editorial changes needed -
in the specifications. Each of these com-
ments has been reviewed and several
changes in format and procedures have
been made. These include adding align-
ment procedures for opacity monitors

and more specific instructions for select- _

ing a location for installing the monitor-
ing equipment. Span requirements have
been specified so that commercially pro-
duced equipment may be standardized
where possible. The format of the speci-
fications was simplified by redefining the
requirements in terms of percent opacity,
or oxygen, or carbon dioxide, or percent
of span. The proposed requirements were
in terms of percent of the emission
standard which is less convenient or too
vague since reference to the emission
standards would have represented a
range of pollutant concentrations de-
pending upon the amount of diluents (i.e.
excess air and water vapor) that are
present in the effluent. In order to cali-
brate gaseous monitors in terms of a
specific concentration, the requirements
were revised to delete reference to the
emission standards.

. Four commentators noted that the ref-_
erence methods used to evaluate con-
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tinuous monitoring system performance
may be less accurate than the systems
themselves. Five other commentators
questioned the need for 27 nitrogen ox-
ides reference method tests. The ac-
curacy specification for gaseous monitor-
ing systems was specified at 20 percent, a
value in excess of the actual accuracy
of monitoring systems that provides tol-
erance for reference method inaccuracy.
Commercially available monitoring
equipment has been evaluated using these
procedures and the combined errors (i.e.
relative accuracy) in the reference meth-
ods -and the monitoring systems have
been shown not to exceed 20 percent after
the data are averaged by the specified
procedures. .
Twenty commentators noted that the
cost estimates confained in the proposal

did not fully reflect installation costs, -

data reduction and recording costs, and
the costs of evaluating the continuous
monitoring systems. As a result, EPA
reevaluated the cost analysis. For opac-
ity monitoring alone, investment costs
including data reduction equipment and
performance tests are approximately
$20,000, and annual operating costs are
approximately $8,500. The same location
on the stack used for conducting per-

- formance tests-with Reference Method 5
-(particulate) msdy be used by installing

a separate set of ports for the monitoring
systém so that no additional expense for
access is required. For power plants that
are required to install opacity, nitrogen
oxides, sulfur dioxide, and diluent (O:
or CO.) monitoring systems, the invest-
ment cost is approximately $55,000, and
the operating cost is approximately $30,-
000. These are significant costs but are
not unreasonable in comparison to the
approximately. seven million dollar in-
vestment cost for the smallest steam
generation facility affected by these regu~
lations. .

Effective date. These regulations are
promulgated under the authority of sec-
tions 111, 114 and 301(a) of the Clean
Air Act as amended [42 U.S.C. 1857¢c-6,
1857¢-9, and 1857z(a) 1 and become ef-
fective October 6, 1975.

Dated: September 23, 1975.

JOBN QUARLES,
Acting Administrator.

40 CFR Part 60 is amended by revising
Subparts A, D, F, G, H,I,J, L, M,and O,
and adding Appendix B as follows:

1. The table of sections is amended by
revising Subpart A and adding Appen-
dix B as follows:

- Subpart A—General Provisions ~

* B 3 - * ]
60.13 Monitoring requirements.
* * - * *

APPéNDlX B—PERFORMANCE SPECIFICATIONS

Performance Specification 1-—Performance
specifications and specification test proce-
dures for transmissometer systems for con-
tinuous measurement of the opacity of stack
eémissions.

Performance Specification 2—Performance
specifications and specification tfest proce-
dures for monitors of SO, and NO, from
stationary sources.

* Performance Specification 3—Performance
specifications and specification test proce-

dures for monitors of €O, and O, from sta«
tionary sources.
- * - » » »

Subpart A—Genera! Provislons

Section 60.2 is amended by revising
paragraph () and by adding paragraphs
(%), (¥, and (z) as follows:

§ 60.2 Definitions.

*® o bl L] L

(r) “One-hour period” means any 60
minute period commencing on the
hour.

® -] 2 % ]

(¥ “Six-minute period” means any
one of the 10 equal parts of & one-hour
period,

(y) “Continuous monitoring system”
means the total equipment, required
under the emission monitoring sections
in applicable subparts, used to sample
and condition (f applicable), to analyze,
and to provide a permanent record of
emissions or process parameters.

(z) “Monitoring device” means the
total equipment, required under the
monitoring of operations sections in ap-
plicable’ subparts, used to measure and
record (if applicable) 'process params-
eters.

3. In § 60.7, paragraph (a)(5) is added
and paragraphs (b), (c), and (d) are
revised. The added and revised provisions
read as follows:

§ 60.7 Notification and record keoping.

(a‘) H ® B

(5) A notification of the date upon
which demonstration of the continuous
monitoring system performance com-
mences in accordance with §60.13(c).
Notification shall be postmarked not; less
than 30 days prior to such date.

(b) Any owner or operato§hsubject to
the provisions of this part shall main-
tain records of the occurrence and dura-
tion of any startup, shutdown, or mal-
function in the operation of an affected
facility; any malfunction of the air pol~
lution control equipment; or any periods
during which a continuous monitoring
system or monitoring device is inopera-
tive. ~ .

(¢) Each owner or operator required
to install a continuous monitoring sys-
tem shall submit a written report of
excess emissions (as defined in applicable
subparts) to the Administrator for avery
calendar quarter. All quarterly reports
shall be postmarked by the 30th day fol«
lowing the end of each calendar quarter
and shall include the following informa-
tion:

(1) The magnitude of excess emissions
computed in accordance with § 60.13¢h),
any conversion factor(s) used, and the
date and time of commencement and
completion of each time perlod of excess
emissions:.

(2) Specific identification of each
period of excess emissions that ocours
during startups, shutdowns, &nd mal«
functions of the affected facility. The
nature and cause of any malfunction (if
known), the corrective action taken or
preventative measures adopted.
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- "£3).7The date and time identifying each

.~ period during which the continuous-

monitoring system was inoperative ex-
cept-for zero and span checks and the
nature of the system repairs or achust-
ments. .

(4) “When no -excess emissions have
occurred or the continuous monitoring
system(s) have not been inoperative, re-
paired, or adjusted, 'such information
shall be stated in the report. -

(d) Any own\er or operator subject to
the provisions of this part shall maintain
4 file of all measurements, including con-
tinuots monitoring system, monitoring
device, and performance testing meas-
urements; all continuous monitoring sys-
tem performance evaluations; all con-
tinuous monitoring system or monitoring
device calibration -checks; adjustments
and maintenance performed on these
systems or devices; and all other infor-

“mation required by this part recorded in

a permanent form suitable for inspec-

tion. The file shall be retained for at least

twe years following the date of such

_measurements, maintenance, reports and

recora's ’
4. Anéw § 60.13 is added as follows:

_ §60.13 Monitoring requirements.

() Unless otherwise approved by the
Administrator or specified in applicable
subparts, -the Tequirements of this sec-
tion shall apply to all continuous moni-
toring systems required under applicable
subparts. .

(b) All continuous monitoring systems
and monitoring devices shall be installed

~and operational prior to conducting per-
formance tests under.§ 60.8. Verification
of operational status shall, as & mini-
mum, consist of the following:

(1) For . continuous monitoring sys-
tems referenced in paragraph (¢) (1) of
‘this section, completion of the condi-
tioning period specified by applicable
requirements in Appendix B.

(2) For continuous monitoring sys-
-tems referenced in paragraph (c) (2) of
this section, completion of seven days. of
operation. - ~

(3) For monitoring devmes referenced
in applicable subparts, completion of the
manufacfurer’s written requirements or
recommendations for checking the op-
eration-or calibration of the device.

(¢) During any performance tests
required -under -§ 60.8 or within 30 days
thereafter and at such other times as
may be required by the Administrator
under section 114 of the Act, the_owner

——~ or operator-of any affected facilify shall

“conduct continuous monitoring system
performance evaluations and furnish the
Administrator within 60 days$ thereof two
or, upon request, more copies of a written

-report of the results of such tests. These
continuous- monitoring system’ perform-
.ance evaluations shall be conducted in
accordance with the following specifica-
tions and procedures:

- (1) Continuous monitoring systems
listed “within this paragraph except as
provided in paragraph (c) (2)- of this sec-
tion shall be evaluated in accordance
with the requirements and procedures
confained in the applicable perform-

~ 7 -
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ance specification of Appendix B as
follows:

(i) Continuous monitoring systems for
measuring opacity of emisslons shall
comply with Performance Spetification 1.

(ii) Continuous monitoring systems for
measuring nitrogen oxides emissions
shall comply with Performance Specifi-
cation 2.

(iii) Continuous monitoring systems for
measuring sulfur dioxide emissions shall
comply with Performance Specification 2.

(iv) Continuous monitoring systems for
measuring the oxygen content or carbon
dioxide content of efiuent gases shall

‘comply with Performance Specification
3

(2) An owner or operator who, prior
to September 11, 1974, entered into a
binding contractual obllgatlon to pur-
chdse specific continuous monitoring
system components except as referenced
by paragraph (c¢) (2) (iif) of this section
shall comply with the following require-

-ments:

(i) Continuous monitoring systems for
measuring opacity of emissions shall be
capable of measuring emission levels
within =20 percent with a confidence
level 6f 95 percent, The Calibration Error
Test and associated calculation proce-
dures set forth in Performance Specifi-
cation 1 of Appendix B shall be used for
demonstrating compliance with this
specification.

(ii) Continuous monitoring systems
for measurement of nitrogen oxides or
sulfur dioxide shall be capable of meas-
uring emission levels within =20 percent
with a confidence level of 95 percent. The
Calibration Error Test, the Field Test
for Accuracy (Relative), and associated
operating and calculation procedures set
forth in Performance Specification 2 of
Appendix B shall be used for demon-
:itrating compliance with this specifica-

on,

(iii) Owners or operators of all con-
tinuous monitoring systems installed on
an affected facility prior to [date of pro-
mulgation] are not required to conduct
tests under paragraphs (¢) (2) (i) and/or
(i) of this section unless requwted by
the Administrator.

- (3) Al continuous monitoring systems
referenced by paragraph (c¢) (2) of this
section shall be upgraded or replaced (if

_necessary) with new.continuous moni-

toring systems, and such improved sys-
tems shall be demonstrated to comply
with applicable performance specifica-
‘tions under paragraph (c)(1) of this
section by September 11, 1979.

(d) Owners or operators of all con-
tinuous monitoring systems installed in
accordance with the provisions of this
part shall check the zero and s drift
at least once daily in accordance with
the method prescribed by the manufac-
turer of such systems unless the manu-
facturer recommends adjustments at
shorter intervals, in which case such
recommendations shall be followed. The”
zero and span shall, as a minimum, be
adjusted whenever the 24-hour zero drift
or 24-hour calibration drift limits of the
applicable performance specifications in
Appendix B are exceeded. For continuous
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monitoring systems measuring opacity of
emissions, the optical surfaces

to the efliuent gases shall be cleaned prior
to performing the zero or span drift q.d-
justments except that for systems using
automatic zero adjustments, the optical
surfaces shall be cleaned when the cum-
ulative automatic zero compensation ex~
ceeds four percent opacity. Unless other--
wise approved by the Administrator, the
following procedures, as applicable, shall
be followed:

(1) For extractive continuous moni-
toring systems measuring gases, mini-
mum procedures shall include introduc-
ing applicable zero and span gas mixtures
into the measurement system as near the
Probe as is practical. Span and zero gases
certified by their manufacturer to be
traceable to Natfonal Bureau of Stand-
ards reference gases shall be used when- -
ever these reference gases are available.
The span and zero gas mixtures shall be
the same composition as specified in Ap-
pendix B of this part. Every six months
from date of manufacture, span and zero
gases shall be reanalyzed by conducfing
triplicate analyses with Reference Meth-
ods 6 for SO:, 7 for NO,, and 3 for O-:
and CO., respectively. The gases may be
analyzed at less frequent infervals if
longer shelf lives are guaranteed by the
manufacturer, -

(2) For non-extractive continuous
monitoring systems measuring gases,
minimum procedures shall include up-
scale check(s) using a certified calibra-
tion gas cell or test cell which is func-
tionally equivalent to a known gas con-
centration. The zero check may be per-
formed by computing the zero value from
upscale measurements or by mechani-
cally producing a zero condition.

(3) For continuous monitoring systems-
measuring opacity of emissions, mini-
mum procedures shall include a method
for producing a simulated zero opacity
condition and an upscale (span) epacity
condition using a certified neufral den-
sity filter or other related technique to
produce a known obscuration of the light
beam. Such procedures shall provide a
system check of the analyzer internal
optical surfaces and all electronic cir-
cuitry including the lamp and photode-
tector assembly.

(e) Except for system breakdowns, re-
pairs, calibration checks, and zero and
span adjustments required under para-
graph (d) of this section, all continuous
monitoring systems shall be in contin-
uous operation and shall meet minimum
frequency of operation requirements as
follows:

(1) All continuous monitoring systems
referenced by paragraphs (¢) (1) and
(2) of this section for measuring opacity
of emissions shall complete a minimum of
one cycle of operation (sampling, ana-
lyzing, and data recording) for each suc-
cessive 10-second period.

(2) All continuous monitoring-systems
referenced by paragraph (c) (1) of this
section for measuring oxides of nitrogen,
sulfur dioxide, carbon dioxide, or oxygen
shall complete 2 minimum of one cycle
of operation (sampling, analyzing, and
data recording) for each succemve 15-
minute peried
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(3) All continuous monitoring systems accurate measurements due to liquid wa~
referenced by paragraph (c)(2) of this ter or other interferences caused by sub-
section, except opacity, shall complete a stances with the efluent gases.
minimum of one cycle of operation (sam- (i) Alternative monitoring require-~
pling, analyzing, and data recording) ments when the affected facility is infre-
for each successive one-hour period. quently operated.

(f) All continuous monitoring systems (iii) Alternstive monitoring require-
or monitoring devices shall be installed ments to accommodate continuous moni-
such that repiresentative measurements toring systems that require additional
of emissions or process parameters from measurements to correct for stack mois~
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the affected facility are obtained. Addi-
.tional procedures for location of contin-
uous monitoring systems contained in
the applicable Performance Specifica-
tiox:is of Appendix B of this part shall he
use
(g) When the effluents from a single
affected facility or two or more affected
facilities subject to the same emission
standards are combined before being re- -
leased to the atmosphere, the owner or
operator may install applicable contin-
uous monitoring systems on each efiuent
"or on the combined effluent. When the af-
fected facilities are not subject to the
same emission standards, separate con-
tinuous monitoring systems shall be in-
stalled on each efiluent. When the efflu--

ture conditions.

(iv) Alternative locatlons for installing
continuous monitoring systems or moni~
toring devices when the owner or opera-
tor can demonstrate that installation at
alternate locations will enable accuratd
and representative measurements.

(v) Alternative methods of converting
pollutant concentration measurements to
units of the standards.

(vi) Alternative procedures for per-
forming daily checks of zero and span
drift that do not involve use of span gases
or test cells.

(vil) Alternatives to the A.S.T.M. test
methods or sampling procedures specified
by any subpart.

(viil) Alternative continuous monitor-

ent from one affected facility is released ing systems that do not meet the design
to the atmosphere through more -than or performance requirementsin Perform-
one point, the owner or operator shall ance Specification 1, Appendix B, but
install applicable continuous monitoring ~adequately demonstrate a definite and
, systéms on each separate effiuent unless consistent relationship between its meas-

the installation of fewer systems is ap-
proved by the Administrator.

(h) Ownmers or operators of all con-
tinuous monitoring systems for measure-
ment of opacity shall reduce all data to
six-minute averages and for systems
other than opacity to one-hour averages
for time périods under § 60.2 (x) and (r)
respectively. Six-minute opacity averages
shall be calculated from 24 or more data
points equally spaced over each six~-
minute period. For systems other than
opacity, one-hour averages shall be com-
puted from four or more data points
equally spaced over each one-hour pe-
riod. Data recorded during periods of sys-
tem breakdowns, repairs, calibration
checks, and zero and span adjustments
shall not be included in the data averages
computed under this paragraph. An
arithmetic or integrated average of all
‘data may be used. The data output of all
continuous monitoring systems may be
recorded: in reduced or nonreduced form
(e.g. ppm pollutant' and percent O. or
1b/million Btu of pollutant). All excess

' emissions shall be converted into units
of the standard using the applicable con-
version procedures specified in subparts.
After conversion into units of the stand-
ard, the data may be rounded to the same
number of significant digits used in sub-
parts to specify the applicable standard
(e.g., rounded to the nearest one percent
opacity)

(1) Upon written application by an

uretnents and the measurements of
opacity by a system complying with the
requirements in Performance Specifica-
tion 1. The Administrator may require
that such demonstration be performed
for each affected facility.

(ix) Alternative monitoring require-~
ments when the efluent from a single
affectedfacility or the combined effluent
from two or more affected facilities are
released to the atmosphere through more
than one point.

Subpart D—Standards of Performance for
Fossil Fuel-Fired Steam Generators

§60.42 [Amended]

5. Paragraph -(a)(2) of §6042 is
amended by deleting the second sen-
tence. -

6. Section 60.45 is amended by revis-
ing paragraphs (2), (b, (c), (@), (e),
(f),and (g) asfollows: :

§ 60.45" Emission and fuel monitoring.

(a) A continuous monitoring system
for measuring the opacity of emissions,
except where gaseous fuel is the only
fuel burned, shall be‘installed, calibrated,
maintained, and operated by the owner
or operator. The continuous monitoring
system shall be spanned at 80 or 90 or
100 percent opacity. -

(b A continuous monitoring system
for measuring sulfur dioxide emissions,
shall'be installed, calibrated, maintained
and operated by the owner or operator

owner or operator, the Administrator may except where gaseous fuel is the only
approve alternatives to any monitoring fuel burned or where low sulfur fuels are
procedures or requirements .of this part . used to achieve compliance with the
including, but not limxted to the follow- i ndard under § 60.43 and fuel analyses
ng: N

o) Alternatlve monitormg require- under paragraph (b)(2) of this section
ments when installation of a continuous &are conducted The fOllOWlng pr ocedures
monitoring system or monitoring device shall be used for monitoring sulfur di-

specified by this part would not provxde oxide emxssxons.

A -~

(1) For affected facilities which use
continuous monitoring systems, Refer-
ence Méthod 6 shall be used for conduct-
ing monitoring system performance
evaluations under § 60.13(c). The pollut-
ant gas used o prepare calibration gay
mixtures under paragraph 2.1, Perform«
ance Specification: 2 and for calibmtion
checks under §60.13(d) to this paxt,
shall be sulfur dioxide (SO2). The span
value for the continuous monitoring sys-
tem shall be determined as follows:

(1) For affected facilities firing Hquid
fossil fuel the span value shall be 1000
ppm sulfur dioxide.

(i) For affected facilities firing solld
fossil,fuel the span value shall be 1500
ppm Sulfur dioxide.

(iii) For affected facilities firing fossu
fuels in any combination, the span value
shall be determined by computation in
accordence with the following formula
and rounding to the nearest 500 ppm
sulfur dioxide: )

1000y-}-1600z
where:
y=the fraction of total heat input doxived
Srom ligquid fossit fuel, and
z=:the fractlon of total heat input derived
from solid fossil fuel.

(iv) For affected facilities which fire
both fossil .fuels and nonfossil fuels, the
span value shall be subject to the Admin-
istrator’s approval.

(2) [Reservedl

(3) For affected facilities using flue gay
desulfurization systems to achieve com~
pliance with sulfur dioxide standards
under § 60.43, the continuous monitoring
system for measuring sulfur dioxide
emissions shall be located downstream
of the desulfurization system and In ac-
cordance with requiremerits in Perform-
ance Specification 2 of Appendix B and
the following:

(i) Owners or operators shall install

- CO, continuous monitoring systems, if

selected under paragtaph (d) of this gec~
tion, at & location upstream of the desul«
furization system. This option may be

.used only if the owner or operstor can

demonstrate that air is not added to the
flue gas between the CO; continuous
monitoring system and the SO, continu-

“ous monitoring system and each system

measures the CO, and SO on & dry basis,

(i) Owners or operators who install O,
continuous monitoring systems under
paragraph (d) of this section shall select
a location downstream of the desulfuri-
zation system and all measurements shall
be made on g dry basis.

(iil) 1f fuel of a different type than is
used in the boiler is fired directly into the
flue gas for any purpose (e.g., reheating)
the F or Fe¢ factors used shall be pro-
rated under paragraph (£)(6) of this
section with consideration given to the
fraction of total heat input supplied by
the additional fuel. The poliutant, opac-
ity, CO,, or O: continuous monitoring
system(s) shall be installed downstréeam

of any location at which fuel is fired di-

rectly into the flue gas.

(c) - A continuous monitoring system
for the measurement of nitrogen oxides
emissions shall be installed, calibrated,

maintained, and operated by the owner
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or operator except for any affected facil-
ity demonstrated during performance
tests under § 60.8 to-emit nitrogen oxides
poliutants at levels 30 percent or more
below applicable standards under § 60.44
of this part. The following procedures
shall be used for determining the span
and-for calibrating nitrogen oxides con-
tinuous monitoring systems:

* (1) The span value shall be determined
as follows: : 4

(i) For affected facilities firing gaseous
. fossil fuel the span value shall be 500
ppm nitrogen oxides. .

(i) For affected facilities firing liquid
fossil fuel the span value shall be 500
ppm nitrogen oxides.

(iii) For affected facilities firing solid

" fossil fuel the span value shall be 1000

ppm nitrogen oxides.
- (iv) For affected facilities firing fos-
sil fuels in any combination, the span
value shall be determined by computa-
tion in accordance with the following
formula and rounding to the nearest 500
ppm nitrogen oxides: ’

500 (x+y) $-1000z
where: R

- x=the fraction of total heat input derived
from gaseous fossil fuel,
y=the fraction of total heat input derived
from ligquld fossil fuel, and
z=the fraction of total heat input derived
4from solid fossil fuel. .

(v) For affected facilities which fire
both fossil fuels and nonfossil fuels, the
span value shall be subject to the Ad-
ministrator’s approval. N

(2) The. pollutant gas used to prepare
calibration gas mixtures under para-
graph 2.1, Performance Specification 2
and for calibration checks under § 60.13
(d) to this parb, shall be nitric oxide

. (NO). Reference Method 7 shall be used
for conducting monitoring system per-
formance evaluations under § 60.13(c).

(d) A continuous -monitoring system
for measuring either oxygen or carbon
dioxide in the flue gases shall be in-
stalled, calibrated, maintained, and op-
erated by thie owner or operator,

(e) An owner or operator required to
install confinuous manitoring systems
under paragraphs (b) and (c) of this
section shall for each pollutant moni-
tored use the applicable conversion pro-
cedure for the purpose of converting con-
tinuous monitoring data into units of the

- applicable standards (g/million cal, 1b/
million Btu) as follows:

(1) When the owner or operator elects
under paragraph (d) of this section to
measure oxygen in the flue gases, the

measurement of the pollutant concentra-,

. tion and oxygen concentration shall each
be on a dry basis and the following con-
version procedure shall be used:

EE g 20.9 -
. ~ BE=CF (_20.9—%0:)
where:

E, G, F and %O, are determined under
paragraph (f) of this séction.

(2) When the owner or operator elects
under paragraph (d) of this section to
measure carbon dioxide in the flue gases,
* the measurement of the pollutant con-

centration and the carbon dioxide con-
cex}tration shall be-on a consistent basis
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(wet or dry) and the following conver-
sion procedure shall be used:

100
E=CF. | 5 3
where: .

E, C, F,, and $:CO: are determined under
paragraph (f) of this section.

© (f) The values used in the equations
under paragraphs (e) (1) and (2) of this
section are derived as follows:

(1) E = pollutant emission, g/million

cal (Ib/million Btu).
(2) C = pollutant concentration, g/
dsem (Ib/dscf), determined by multiply-
ing the average concentration (ppm) for
each one-hour priod by 4.15x10° M g/
dscm per ppm (2.59X10° M 1b/dscf per
ppm) where M = pollutant molecular
weight, g/g-mole (Ib/lb-mole). M =
64.07 for sulfur dioxide and 46.01 for
nitrogen oxides.

(3) %0:; %CO:= oxygen or carbon
dioxide volume (expressed as percent),
determined with equipment specified un-
der paragraph (d) of this section.

(4) F, F== a factor representing a
ratio of the volume of dry flue gases
generated to the calorific value of the
fuel combusted (¥), and a factor repre-
senting a ratio of the volume of carbon
dioxide geneérated to the calorific value
of of the fuel combusted (F.), respective-
iy. Values of F and F. are given as {ol-
ows:

46257

(1) For anthracite coal as classified ac-
cording to A.S.TM. D388-66, F=1.139
dscm/million cal (10140 dscf/million
Btu) and F.=0.222 scm CO./million cal
(1980 scf CO./miilion Btu). ,

(1) For sub-bituminous and bifumi-
nous coal as classified according to ASTM
D388-66, P=1.103 dscm/million cal (9320
dscf/million Btu) and F.=0.203 scm CO-/
million cal (1810 scf COz/million Bfu).

(iil) For liquid fossil fuels including
crude, residual, and distillate oils, F=.-
1.036 dscm/millfon cal (9220 dscf/million
Btu) and F.=0.161 scm CO./million cal
(1430 scf CO:/million Btu).

(iv) For gaseous fossil fuels, F=0.982
dscm/million cal (8740 dscf/million
Btu). For natural gas, propane, and bu-
tane fuels, F=0.117 scm CO=/million cal
(1040 scf CO:/million Btu) for nafural
gas, 0.135 scm CO:/million cal (1200 scf
CO:/million Btu) for propane, and 0.142
scm CO:/million cal (1260 scf CO./mil-
lion Btu) for butane.

(5) The owner or operator may use
the following equation to determine an
F factor (dscm/million cal, or dscf/
million Btu) on a dry basis (f it is de-
sired to calculate F on a wet basis, con-
sult with the Administrator) or F. factor
(scm CO:/ million cal, or scf CO:/million
Btu) on either basis in lieu of the For P.
factors specified in paragraph () (4) of
this section: . i

F=[227.0%H+95.7%C+%561“,7334-8.6%1‘?—28.5%0] (metric units)

10° [6.3455H+-1.63%C+0.67%:8+0.14%N~0.46%0]

F SOV (English units) -
_ 200%C
?c_ Gov (metric units)
_ 331X10°6:C
Fe=2on 2 0¥ (Engush'unlts)
() H, C, 5, N, and O are content by oo,
weight of hydrogen, carbon, sulfur, ni- (if) Fe=2 Xi(Fe)s
trogen, and oxygen (expressed as per- 1=1
cent), respectively, as determined on the where: °

same basis as GCV by ultimate analysis
of the fuel fired, using A.8.T.M. method
D3178-74 or D3176 (solid fuels), or com-
puted from results using A.S.T.M. meth-
ods DI1137-53(70), D1945-64(73), or
D1946-67(72) (gaseous fuels) as applica-

e. .
(1) GOV is the gross calorific value,

(cal/g, Btu/lb) .of the fuel combusted,
determined by the A.5.T.M. test methods
D2015-66(72) for solid {fuels and D1826-
64(70) for gaseous fuels as applicable.

.. (6) For affected facllities firing com-
binations of fossil fuels, the F or F. fac-
tors determined by paragraphs (f) (4)
_or (5) of this section shall be prorated
in accordance with the applicable for-
mula as follows:

) F=x+{yF.+-2F; -
where: ’
X¥z= the fraction of total heat

input derived from gas-
eous, liquid, and solid {fuel,
* respectively. .,

, F.; Fs =the value of F for gaseous,
liquid, and solid fossil
fuels respectively under
paragraphs (I) (4) or (5)
of this section.

-

=—=the fraction of total heat in-

put derived from each type fuel

(e.g., natural gas, bufane, crude,
bituminous coal, ete.) .

(Fo)i=the applicable Fe. factor for

each fuel type determined in

accordance with paragraphs

) (4 and (5) of this section.

(1ii) For affected facilities which fire
both fossil fuels and nonfossil fuels, the
F or Fe value shall be subject to the Ad-
ministrator’s approval.

(g), For the purpose of reports required
under § 60.7(c), periods of excess emis-
slons that shall be reported are defined
as follows:

(1) [Reserved]

(2) Sulfur dioxide. Excess emissions
for affected facilities are defined as:

(1) Any three-hour period" .during
which the average emissions (arithmetic
average of three contiguous onehour pé-
riods) of sulfur dloxide as measured by a ~
continuous monitoring system exceed the
applicable standard under § 60.43. -

(i) [Reserved]

(3) Nitrogen oxldes. Excess emissions .
for affected facilities using a continuous

monitoring system for measuring nitro-

P
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gen oxides are defined as any three-hour
period during which the average emis-
sions (arithmetic average of three con-
tiguous one-hour periods) exceed the ap-
plicable standards under § 60.44.

7. Section 60.46 is revised to read as
follows:

. § 60.46 ~ Test methods and procedures.

* (a) 'The reference methods in Appen- -

dix A of this part, except as provided in
§ 60.8(b), shall be used to détermine com-~
pliance with the standards as prescribed
in §§ 60.42, 60,43, and 60.44 as follows:
(1) Method 1 for selection of sampling
site and sample traverses.
(2) Method 3 for gas analysis to be
used when applying Reference Methods
5,6and17. - .
(3) *‘Method 5 for concentration of par-
ticulate matter and the associated mois-~
ture content. .
(4) "Method 6 for concentration of SO,
and
. (8) Method 7 for concentration of
NOx. -
(b) For Method 5, Method 1 shall be
used to select the sampling site and the
number of traverse sampling points. The

sampling time for edch run shall be at’

least 60 minutes and the minimum sam-
pling volume shall be 0.85 dscm (30 dsef)
except that smaller sampling times or
volumes, when necessitated by process
variables or other factors, may be ap-
proved by the Administrator. The probe
and filter holder heating systems in the
sampling train shall be set to provide a
gas temperature no greater than 160° C
(320° ). . . - '

. (¢) For Methods 6 and 7, the sampling
site shall be the same as that selected
for Method 5. The sampling point in the

- duct shall be at the centroid of the cross
section or at a point no closer to the
walls than 1 m (3.28 ft). For Method 6,
the sample shall be extracted at a rate
proportional to the gas velocity .at the
sampling point.

(d) For Method 6, the minimum sam-
pling time shall be 20 minutes and the
minimum sampling volume 0.02 dsem
0,71 dscf) for each sample, The arith-
metic mean of two samples shall con-
stitute one run. Samples shall be taken
at approximately 30-minute intervals.

(e) For Method 7, each run shall con-
sist of at least four grab samples taken
at approximately 15-minute intervals.
The arithmetic mean of the samples
shall constitute the run value.

(f) For each run using the methods
specified by paragraphs (a) (3), (4), and
(5) of this section, the emissions ex-
pressed in g/million cal (Ib/million Btu)
shall be determined by the following
procedure:

20.9 \
E=CF (20.9—%0,)

where: :
(1) E = pollutant emission g/million cal
(1b/million Btu).
- (2) C = pollutant concentration, g/dscm
(1b/dscf), determined by Methods 5, 6, or 7.
(3) -%0, = oxygen content by volume
(expressed as percent), dry basis. Percent

RULES AND REGULATIONS

_oxygen shall be determined by using the in-
tegrated or grab sampling and analysis pro-
cedures of Method 3 as applicable. The sam-
ple shall be obtained as follows:

(i) For determination of sulfur diox-
ide and nitrogen oxides emissions, the
oxygen sample shall be obtained simul-
taneously at the same point in the duct
as used to obtair: the samples for Meth-
ods 6 and 7 determinatious, respectively
[§ 60.46(c) 1. For Method 7, the oxygen
sample shall be obtained using the grab
sampling and analysis procedures of
Method 3.

(ii) For determination of particulate
emissions, the oxygen sample shall be
obtained simultaneously by traversing
the duct at the same sampling location

. _used. for each run of Method 5 under

paragraph (b) of this section. Method 1
shall be used for selection of the number
of traverse points except that no more
than 12 sample points are required.

(4) F = a factor as determined in
paragraphs (f) (4), (5)-or (6) of § 60.45.

(g) When combinations of fossil fuels
are fired, the heat input, expressed in
cal/hr (Btu/hr), shall be determined
during each testing period by multiply-
ing the gross calorific value of each fuel
fired by the rate of each fuel burned.
Gross calorific value shall be determined

in accordance with A.S.T.M. methods

D2015-66(72) (solid fuels), D240-64(73)
(iquid fuels), or D1826-64(70) (gaseous
fuels) as applicable. The rate of fuels
burned during‘each testing period shall
be determined by suitable methods and
shall be confirmed by a material balance
over the steam generation system.

Subpart F—Standards of Performance for
Portland Cement Plants .

§60.62 [Amended]

'8. Section 60.62 is amended by deleting
paragraph (d).

Subpart G—Standards of Perform;mce for
Nitric Acid Plants

" §60.72 [Amended]

8. Paragraph’ (a)(2) of §60.72, is
amended by deleting the second sentence.

10. Section 60.73 is amended by revis-
ing paragraphs (a), (b)), (¢), and (e)
toreadas follows: .

§ 60.73 " Emission monitoring.

(a) A continuous monitoring system
for the measurement of nitrogen oxides
shall be installed, calibrated, maintained,
and operated by the owner or operator.
The pollutant gas used to prepare cali~
bration gas mixztures under paragraph
2.1, Performance Specification 2 and for
calibration checks under §60.13(d) to
this part, shall be nitrogen dioxide (NO.).
The span shall be set at 500 ppm of niftro-
gen dioxide. Reference Method 7 shall
be used for conducting monitoring sys-
tem performance evaluations under § 60.-
13(e). .

(b) The owner or operator shall estab-
lish a conversion factor for the purpose
of converting monitoring data into units
of the applicable standard (kg/métric
ton, Ib/short ton) . The conversion factor
shall be established by measuring emis-~

p—

-
- ~

sions with the continuous monitoring
system concurrent with measuring emis-
sions with the applicable reference meth«
od_tests. Using only that portion of the
continuous monitoring emission data
that reoresents emission measurements
concurrent with the reference method
test periods, the conversion factor shall
be determined by dividing the reference
method test data averages by the moni-
toring data averages to obtain a ratlo ex-
pressed in units of the applicable stand-
ard to units of the monitoring data, i.e.,
kg/metric ton per ppm (Ib/short ton per
ppm). The conversion factor shall be re-
established during any performance test
under § 60.8 or any continuous monitor-
ing-system performance evaluation under
§ 60.13(c).

(c) The owner or operator shall recoxd
the daily production rate and hours of
operation.

L] ® * -] ]

(e) For the purpose of reports required
under § 60.7(c), perlods of excess emis-
sions that shall be reported are defined
as any three-hour period durlng which
the average niftrogen oxides emisstions
(arithmetic average_of three contiguous
one-hour periods) as measured by a con~
tinuous monitoring system exceed the
standard under § 60.72¢(a).

Subpart H—Standards of Performance for
Sulfuric Acid Plants

§60.83 [Amended]

11. Paragraph (a)(2) of §60.83 Is
amended by deleting the second sentence.

12, Section 60.84 is amended by revis-
ing paragraphs (a), (b}, (¢), and (e) to
read as follows: ‘

§ 60.84 Emission ionitoring,

(a) A continuous monitoring systen
for the measurement of sulfur dloxide

" shall be installed, calibrated, maintained,

and operated by the owner or operator.
The pollutant gas used to prepare cali~
bration gas mixtures under paragraph
2.1, Performance Specification 2 and for
calibration checks under §60.13(d) to
this part, shall be sulfur dioxide (SO,).
Reference Method 8 shall be used for
conducting monitoring system perform-
ance evaluations under §60.13(¢) ex-
cept that only the sulfur dlogide portion
of the Method 8 results shall be used. The
span shall be set at 1000 ppm of sulfur
dioxide. ‘

(b) The owner or operator shall estab-
lish & conversion factor for the purpose
of converting monitoring data into units
of the avplicable standard (kg/metric
ton, 1b/short ton). The conversion fac-
tor shall be determined, as & minimtim,
three times daily by measuring the con-
centration of sulfur dioxide entering the
converter using suitable methods (e.g,
the Reich test, National Air Pollution
Control Administration Publication No.
999-AP-13 and calculating the appro-
priate conversion factor for each eight-

hour period as follows:

CF=k 1.000—0.0151-]
r—g
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where: E
- CF =conversion factor (kg/metric ton per
ppm, 1b/short ton per ppm).

k =constant derived from material bal-

ance. For determining CF in metric
. units, k=0.0653. For determining CF
in English units, k=0.1306. .
=percentage of sulfur dioxide by vol-
ume entering the gas converter. Ap-
propriate corrections must be made
for air injection plants subject to the-
~ . Administrator’s approval.

s =percentage of sulfur dioxide by vol-
ume in the emissions to the atmos-
phere determined by the continuous

- monitoring system - required under
- ° paragraph (a) of this section.

- (c) The owner or operator shall re-
cord all conversion factors and values un-
der paragraph (b) of this section.from
which they were computed (ie., CF, r,
and s)-. .

® t’

(e) For the purpose of reports under

§ 60."7(c), periods of excess emissions

shall be all three-hour periods (or the

arithmetic average of three consecutive

one-hour periods) during which the in-.

tegrated average sulfur dioxide emissions -

exceed the apphcable standards under
§ 60.82.-

"Subpart I—Standards of Performance for
Asphalt Concrete Plants

§60.92 [Amended]
13. Paragraph (a)(2) .of §60.92 is
amended by deleting the second sentence.

Subpart J—standards of Performance for
. - Petroleum Refineries

. §60.102 [Amended] B
14, Paragraph (a)(2) of '§ 60.102" is
amended by deleting the second sentence.
15. Section 60.105 is amended by re-

vising paragraphs (a), (b), and (e) to
read as follows: .

L BN

M * *

§60.105 Emission monitoring.

(a) Continuous monitoring systems
shall be installed, calibrate®t; maintained,
and operated by the owner or operator as
follows:

{1) A continuous monitoring system
for the measurement of the opacity of
. emissions discharged into the atmosphere
“from the fluid catalytic cracking unit cat-

alyst regenerator. The continuous moni-
toring system shall be spanned at 60, 70,
or 80 percent opacity.

(2) [Reserved] i

(3) A continuous monitonng system ..

for the measurement of sulfur dioxide in
the gases discharged into the atmosphere
from the combustion of fuel gases (ex-
cept where a2 continuous monitoring sys-
tem for the measurement of hydrogen
sulfide is installed under paragraph (a)
(4) of this section). The pollutant gas
used to prepare calibration gas mixtures
under paragraph 2.1, Performance Speci-
fication 2 and for calibration checks un-
der § 60: 13(d) to this part, shall be sul-
fur diokide (SO.). The span shall be set
- at 100 ppm. For conducting monitoring
system performance- evaluations under
“§ 60.13(c), Reference Method 6 shall be
©used.
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(4) [Reserved) - -
(b) [Reserved} . .

« = . . .

(e) For the purpose of reports under
§ 60.7(c), periods of excess emissions that
shell be reported are defined as follows:

. (1) [Reserved]

(2) [Reserved]

(3) [Reserved]

(4) Any six-hour period during which
the average emissions (arithmetic aver.
age of six contiguous one-hour periods)
of sulfur dioxide as measured by a con-
tinuous monitoring system exceed the
standard under § 60.104.

Subpart L—Standards of Performance for
Secondary Lead Smelters

§ 60.122 . [Amended]
16. Section 60.122 is amended by de-
leting paragraph (c).

L] L] L] L J L

- Subpart-M—-Standards of Performance for
_ Secondary Brass and Bronze lngot Pro-
" duction Plants

- §60.132 [Amended] .

17. Section 60.132 is amended by de-
leting paragraph (c).

[ L - [ .
Subpart O0—Standards of Performance for
Sewage Treatment Plants

§60.152 [Amended]

18. Paragraph (a)(2) of §60.152 is
amended by deleting the second sentence.

[ & & ] : [ ]
19. Part 60 is amended by adding Ap-
pendix B as follows:

APPENDIX B—PERFORMANCE SPECIFICATIONS

Performance Specification 1-~Performance
speclfications and specification test proce-
dures for transmissometer systems for con-
tinuous monitoring system exceed the emis-
sions.

1. Principle and Applicability.

1.1 Principle. The opacity of particulate
matter In stack emissions {5 measured by a
continuously operating emission measure-
ment system. These systems are baced upon
the principle of transmissometry which i5 a
direct measurement of the attenuation of
visible radiation (opacity) by particulate
matter-in a stack effluent. Light having spe-
cfic spectral characteristics is projected from
a lamp across the stack of a pollutant source
to a light sensor. The light is attenuated due
to absorption and scatter by the particulate
matter in the effluent. The percentage of
visible light attenuated Is defined as the
cpacity of the emission. Transparent stack
emissions that do not attenuate light will
have a transmittance of 100 or an opacity of
0. Oprque stack emissions that attenuate all
of the visible light will have o transmittance
of 0 or an opacity of 100 percent. The trans-
missometer 15 evaluated by use of neutral
density filters to determine the precision of
the continuous monitoring system. Tests of
the system are performed to determine zero
drift, calibration drift, and responce time
‘characteristics of the system.

1.2 Applicabllity. This performance spe-

cification is applicable to the continucus

monitoring systems speclfied {n the subparts
for measuring opacity cf emissions. Specifi-
cations for continuous measurement of vis-
ible emissions are given in terms of design,
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performance, and installation parameters.

Theso specifications contain test procedures,
installation requirements, and data compu-
tation procedures for evaluating the accept-
ability of the continuous monitoring systems
subject to approval by the Admmlstmtor.

2, Apparatus.

2.1 Callbrated Pilters. Optical filters with
neutral spectral characteristics and krown
optical densities to visible lght or screens
known to produce specified optical densities.
Callbrated filters with-accuracies certified by
the manufacturer to within =3 percent
opacity shall be used. Filters required are
low, mid,.and bigh-range filters with nom-
innl optical densities as follows when the
transmicsometer is spanned at opacity levels
specified by applicable subparts:

Calibrated filter optical densities
with equivalent opacity in
s;::mt vz;ggty) parenthesis
(percent of
Low- Mid- High-
rangn range range ..
1(0) 0.2 (37 0.3 (50}
.1 (20$) -2 (37} .3 (50}
.1 (20) 3 (30} .4 400}
-1 (20) -3 (30) .6 (73}
1 (20) - .4 (60) .T (BO)
-1 (20) -4 (60} .9 (5729

It is recommended that filter calibrations
bo checked with a well-collimated photopic
transmissometer of known linearity prior to
uce. The fllters shall be of sufficlent size
to attenuate the entire light beam of the
transmissameter.

22, Data Recorder. Analog chart recorder
or other sultable device with input voliage
range compatible with the analyzer system
output. The resolution of the reccrder’s
data output shall be sufficlent to allow com-
pletion of the test procedures within this
speclfication.

23 Opacity meagurement System. An in-
stack transmissometer (folded or single
path) with the optical design specifications
designated below, assoclated control units
and apparatus to keep optical surfaces clean.

3. Definitions.

31 Continuous Monitoring System. The
total equipment required for the determina-
tion of pollutant opacity in a source effuent.
Continuous monitoring systems consist of
major subsystems as follows:

3.1.1 Sampling Interface. The portion of a

“continuous monitoring system for opacity
that protects the analyzer from the effuent.

3.12 Analyzer. That portion of the con-
tinuous monltoring system whichk senses the
pollutant; and generates a signal output that
is a function of the pollutant opacity.

3.1.3 Data Recorder. That portlon of the
continuous monitoring system that processes
the analyzer output and provides a perma-
nent record of the output signal in terms of
pouutanc opaclty.

2 Transmiscometer. The portions of a
cont.muous monitoring system for opacity
that include the sampling interface and the
analyzer,

33 Span. The value of opacity at which
the continuocus monitoring system is set fo
produce the maximum data display output.
The span <hall be set at an opacity specified
in each applicable subpart.

3.4 Calibration Error. The difference be-
tween the opacity reading indicated by the
continuous monttoring system and the
known values of a serles of test standards.
For this method the test standards are a
ceries of calibrated optical filters or screens.

3.5 Zero Drift. The change in continuous
monitoring system output over a stated pe-
riod of time of normal continuous operation

-
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when the pollutant concentration at the
time of the measurements is zero.

3.6 Callbration Driit. The change in the
continuous moniforing system output aver
a stated period of time of normal continuous
operation when the pollutant concentration
at the time of the measurements 15 the same
known upscale value.

3.7 System Response. The time interval
from a step change in opacity in the stack
at the dnput to the contihuous monitoring
system 1o ‘the time at which 95 percent of
the corresponding final yalue Is reached as
displayed on the continuous monitoring sys-
tem data recorder.- '

3.8 Operational Test Period. A minimum
period of time over which a continuous
monitoring system is expected to operate
within certain performance specifications
withbout unscheduled masaintenance, repalir,
or adjustment. .

3.9 Transmittance. The fraction of incident
light that ds transmitted through an optical
medium of interest. .

3.10 Opaclty. The fraction of incident light
that Is attenuated by an optical medium of
interest. Opacity (O) and transmiftance (T)
are related as follows: : .

- O0=1-~T

3.1t Optical Density. A logarithmic. meas-
ure of the amount of 1ight that it attenuated
by .an optical medium of interest. Optical
density (D) is related to the transmittance
and opacity as follows:

D= —log, T
—~log,; (1-0)

3.12 Peak Optical Response. The wave-
length of maximum sensitivity of the instru-
ment. .

3.13 Mean Spectral Response. The wave-
length which bisects the total area under’
the curve ‘obtained pursuant to paragraph
9.2.1, .

3.14 Angle of View. The maximum (total)
angle of radiation detection by the photo-
detector assembly of the analyzer.

3.156 Angle of Projection. The maximum
(total) angle that contailns 95 percent of
the radiation projected from the lamp assem-
bly of the analyzer. .

3.18 Pathlength. The depth of effluent in
the light beam between the recelver and the
transmitter of the single-pass transmissom-
eter, or the depth of efiluent between the .
tronscelver and ’refiector of a double-pass
transmissometer. Two pathlengths are refer-
enced by this specification: o

3.16.1 Monitor Patnlength. The depth of
effluent at the installied location of the con>
tinuous monitoring system.

3.16.2 Emission Outlet Pathlength. The
depth of efiluent at the location emissions are
refeased ‘o the atmosphere.

4. Installation Specification.

4,1 Location. The transmissometer must
be located across a section of duct or stack
that will provide a particulate matter flow
through the optical volume of the trans--
missometer that is representative of the par-
ticulate matter flow through tbe duct or
stack. It is recommended that the monitor
pathlength or depth of efluent for the trans-
missometer include the entire diameter of
the duct or stack. In installations using a
shorter pathlength, extra caution must be
used In determining the measurement loca-
tion representative of the particulate matier -
flow through the duct or stack. .

4.1.1 The transmissometer location shall
be downstream from all particulate control
equipment,

4.1.2 The transmissometer shall be located
:.s far from bends and obstructions as prac-

fcal.

4.1.3 A transmissometer that is located
in the duct or stack following a bend shsll
be {nstalled in the plane defined by the,
bend where possible,
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4.1.4 _The transmissometer should be in-
stalled in an accessible location. R

4.1.5 When required by the Administrator,
the owner or operator of & source must
demonstrate that the transmissometer is lo-
cated in a section of duct or stack where
a representative particulate matter distribu-
tion exists. The determination shall.be ac-
complished by examining the opacity profile
of the effluent at g series of positions across
the duct or stack while the plant is in oper-
ation at maximum or reduced operating rates
or by other tests acceptable to the Adminis-
trator. - '

42 Slotted Tube, Installations that require
the use of a slotted tube shall use a slotfed
tube- of sufficlent size and blackness so as
not to interfere with the free flow of effluent
through the entire optical volume of the
transmissometer or reflect light into the
‘transmissometer photodetector. Light re-
flections may be prevented by using black-
ened baffles within the slotted tube to pre-
vent the Iamp radiation from impinging upon
tbe tube walls, by resfricting the angle of -
projection of the light and the angle of view
of the photcdetector assembly to less than
the cross-sectional area of the slotted tube,

“or by other methods. The owner or operator
must show that the manufacturer of the
monitoring system has used appropriate
methods to milnimize light refiections for
systems using slotted tubes. .

4.3 Data Recorder Output. The continuous
monjtoring system output shall permit ex-~
panded display of the span opacity on a
standard 0 to 100 percent scale. Stnce all
opacity standards are based on the opacity
of the efluent exhausted to the atmosphere,
the system output shall be based upon the
emission outlet pathlength and permanently
recorded. For affected facilities whose moni~-
tor pathlength is different from the facility’s
emission outlet pathlength, a graph shall be
provided with the installation to show the
relationships between the continuous moni-
toring system recorded opacity based upon
the emission outlet pathlength and the opac~
ity of the efluent at the analyzer location
(monitor- pathlength). Tests for measure- .
ment of opacity that are required by this
performance specification are based upon the
monitor pathlength. The graph necessary to
convert the data recorder output to the
monitor pathlength hasis shall be established
as follows: .

log (1-0,) =(1,/1,10g (1-0,)
where: - .
0,==the opacity of the effluent based upon
1

02=theropacity of the efluent based upon
1

1,=the2.em1sslon outlet pathléngth.
~ " 1,=tbe monitor pathlength.

5. Optical Design Specifications.

The optical design specifications set forth
in Section 6.1 shall be met in order for a
measurement -system to comply with the
requirements of this method,

6. Determination of Conformance with De-
sign Specifications.

6.1 The continuous monitoring system for
measurement of opacity shall be demon-
strated to conform to the design specifica-
tions set forth as follows:

6.1.1 Peak Spectral Respohse. The peak
spectral response of the continuous moni-
toring systems shall occur between 500 nm
and 600 nm. Response at any wavelength be-
low 400 nm or above 700 nm shall be less
than 10 percent of the peak response of the
continuous monitoring system.

6.1.2 Mean Spectral Response. The mean
spectral response of the continuous monitor-
ing system shall occur between 500 nm and
600 nm.

6.1.3 Angle of View. The total angle of view

_shall pe no greater than 5 degrees.

6.14 Angleof Projection. The total anglo
of projection shall be no greater than & do-
gress. .

8.2 Conformance with requirements undor
Section 6.1 of this specification may be dome«
onstrated by the owner or operator of the
affectgd facility or by the manufacturer of
the opaclty measurement system. Where con«
formance is demonstrated by the manufao-
turer, certification that the tests were por-
formed, a description of the test procedures,
and the test results shall be provided by tho
manufacturer. If the source owner or opora~
tor demonstrates conformsznce, tho proco=
dures used and results obtalned shall be ro-
ported.

63 The general test procedures to be fol-
lowed to demonstrate conformance with Secg-
tion 6 requirements are given as follows!
(These procedures will not be applicable to
all designs and will require modification in
some cases. Where analyzer and optical do~
sign is certified by the manufacturer to con-
form with the angle of view or angle of pro-
jection specifications, the respective pro-
cedures may be omitted.)

-6.3.1 Spectral Response, Obtain spootral
data for detector, lamp, and filtor compononts
used in the measurement systom from tholr
respective manufacturors.

6.3.2 Angle of View. Set the rocelved up
as specified by the manufacturer, Draw on
arc with radius of 3 meters, Moasure tho ro«
celver response to s small (less than 3
centimeters) non-directfonal light sourco ab
5-centimeter intervals on tho aro for 26 conti~
meters on either side of the detector contor«
line. Repeat the test in the vertical diroctiont.

6.3.3 Angle of Projection, Set the projeotor
up as specified by the mapufacturer. Draw
an arc with radius of 3 meters. Using o small
photoelectric 1ight detector (less than 3
centimeters), measure the light intengity at
5-centimeter intervals on the arc for 26
centimeters on efther side of the lght sourco
centerline of projection. Repeat the test in
the vertical direction,

7. Continuous Monitorlng Systom Por«
formance Speclfications,

The continuous monitoring systom shall
meet the performance specifications in Tablo
1-1 to be considered acceptable under this
method.

TABLE 1-1.—Performance specifications

Parameler Specifications
. .Calbration errofaacacessacesenas S8 ot opacityd
b Zero drift (24 h)...c.caan <2 pet opacityd
c.Calibration dritt (24 h).. <2 pet opaeltyd
d. Response timo,.eeases 10 8 (moximum).
e. Opérational test pedod...omasaas 163 h, .

1 Expressed as sum of absolute mean value and tha
05 pet confldence intexval of a sexles of toste,

8. Performance Specification Teost Proce~
dures. The following test proceduros shall be
used to determine conformance with the re«
quirements of paragraph 7: .

8.1 Calibration Error and Response Timeo
Test, These tests are to be performed prior to
installation of the system on the stack and
msy be performed at the affected facility or
at other locations provided that proper notifl
cation is given. Set up and calibrato the
measurement system as specified by tho
manufacturer’s written instructions for tho
monitor pathlength to be used in tho in-
stallation. Span the analyzer as specified in
applicable subparts.

8.1.1 Calibration Error Test. Insert & sories
of calibration filters in the transmissomoeter
path at the midpoint. A minimum of threo
caltbration fllters (low, mid, ;ahd high
range) selected in accordance with the table
under paragraph 2.1 and calibrated within
3 percent must be used. Make & total of fivo
nonconsecutive readings for each fllter.

-
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Record the measurement system output
readings in percent opacity. (See Figure 1-1.)

812 System Response Test. Insert the
high-range filter in the transmissometer
path five times and record the time required
for the system to respond to 95 percent of
finalzero and high-range filter values. (See-
Figure 1-2.)

8.2 Field Test for Zero Drift and Calibra-

.. tion Drift. Install the.continuous monitoring

system on the affected facility and,.perform
the following alignments:

82.1 Preliminary “Alignments. As soon as
possible after installation .and once & year .
thereafter when the facility is not in opera-
tion, perform the following optical and 2ero

_alignments:

82.1.1 Optical Alignment. Align the light
‘beam from the transmissometer upon the op-
tical surfaces located across the efiuent (l.e.,
the retroflector or photodetector as applica-
ble) in- accordance with the manufacturer’s
instructions.

.82.1.2 Zero Alignment. After the transmis-
someter has been optically aligned and the
transmissometer mounting is mechanically-
stable (ie., no movement of the- mounting
due to thermal contraction of the stack,
duct, etc.) and a clean stack condition has
been determined by a steady zero opacity
condition, perform the zero-alignment. This
alignment is performed by balancing the con- —
tinuous monitor system response so that any
simulated zero check coincides with an ac-
tual zero check performed across the moni-~
tor pathlength of the clean stack. -

8.2.1.3 Span. Span the continuous monitor-

ing system at the opacity specified in sub- "~

parts and offset the zero setting at least 10

- percent of-span so that negative drift can be

quantified.
8.2.2. Final Alignments. After the prelimi-

‘nary alignments have been completed and the

affected facility has been started up and

" reaches normal operating temperature, re-

check-the optical alignment in accordance
with 82.1.1 of this specification. If the align-
ment has shifted, realign the optics, record
any detectable shift in the opacity measured
by the system that'can be attributed to the
optical reglignment, and notify the Admin-

istrator. This condition may not be objec- °

tionable if the affected facility operates with-
in a fairly constant and adequately narrow
range of operating temperatures that does
not produce significant shifts in optical
alignment during normal operation of the
facility: Under circumstances where the factl-
ity operations produce fluctuations in the
efiuent gas temperature that result in sig-
nificant misalignments, the Administrator

may require improved mounting structures or -

another location for installation of the.trans-
missometer.

82.3 Conditioning Period. After complet-
ing the posb-startup alignments, operate the
system for an initial 168-hour conditioning

. period in a normal operational manner.

8.2.4 Operational “Test Period. After com-

" pleting the conditioning period, operate the

system.for an additional 168-hour period re-
taining the zero offset. The system shall mon-
itor the_source effluent at all times except
when being zerced or calibrated. At 24-hour
intervals the zero and span shall be checked
according to the manufacturer’s instructions.
Minimum procedures used shall provide &
system check of the analyzer internal mirrors
and all electronic circuitry including the
lamp and photodetector assembly and shall -
include a procedure for producing a slmu-
lated zero opacity condition and a simulated -
upscale (span) opacity condition' as viewed
by the receiver. The manufacturer's written
instructions may be used providing that they
equal or exceed these minimum procedures.
Zero and span the transmissometer, clean all

pptieal surfaces exposed to the effluent, rea-
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lign optics, and make any necessary adjust-
ments to the calibration of the system dally.
These zero and callibration adjustments and
optical realignments are allowed oaly at 24-
hour intervals or at such shorter intervals as
the manufacturer's written instructions spec-
ify. Automatic corrections made by the
measurement system without operator inter-
vention are sllowable at any time, The mag-
nitude of any zero or span drift adjustments
shall be recorded. During this 168-hour op-
erational test period, record the following at
24-hour intervals: (a) the zero.reading and
span readings after the system is callbrated
(these readings should be set at the same -
value at the beginning of eéach 24-hour pe-
riod); (b) the zero reading after each 2%
hours of operation, but before cleaning and
adfustment; and (¢) tbe span reading after
cleaning and zero adjustment, but before
span adjustment. (See Figure 1-3.)

9. Calculation, Data Annlysls and Report-
ing.
. 9.1 Procedure for Determination of Mean
Values and Confidence Intervals.

9.1.1 The mean value of the data cot is cale
culated according to equatlon 1-1.

- 1 n-

X= x
n{ Equatioh 1-1 .
where ¥,= absolute value of the individual
measurements\ R

=sum of the individunal values.
X=mean value, and
n=numberof data points,

9.1.2 The 95 percent confidence interval
(two-sided) Is calculated according to equa-
tion 1-2: -

_bes

=S
C. L= m’_n n(ZSi’) (Z‘l)
- : Equation 1-2
where
Xxi=sum of all data points,

trs-—-tl—alz and

Los=95 percent confidence interval
estimate of the average mean
_value._

- -

Valucs for t.975

975~ n

1919121319
gasad

"The values in this table are already cor-
rected for n-1 degrees of freedom, Uee n equal
to the number of samples as data points.

9.2 Data Analysis and Reporting.

9.2.1 Spectral Response. Combine the

‘spectral data.obtained In accordance with

paragraph 6.3.1 to develop the effective spec=
tral response curve of the transmissometer.
Report the wavelength at which the peak
response occurs, the wavelength at which the
mean response occurs, and the maximum
response at any wavelength below 400 nm
and above 700 nm expressed as a percentage
of the peak response as required under para-
graph 6.2.

9.2.2 Angle of View. Using the data obtained
in accordance with paragraph 6.3.2, calculate
the response of the receiver as s function of
viewing angle in the horizontal and vertical
directions (26 centimeters of arc with a
radius of 3 meters equal & degrees). Report
relative angle of view curves as required un-
der paragraph 6.2.

-

9.23 Angle of Projectton. Usfng the data
obtained in accordance with paragraph 6.3.3,
calculate the response of the photoelectric
detector as a function of profection angle in
the horizontal and vertical directions. Report
relative angle of projection curves as required
under paragraph 6.2.

9.2.4 Callbration Error. Using the data from
paragraph 8.1 (Figure 1-1), subtract the
known filter opacity value from the value
chown by the measurement system for each
of the 15 readings. Calculate the mean and
95 percent confidence interval of the five dif-
ferent values at each test filter value accord-
ing to equations 1-1 and 1-2. Report the sum
of the absolute mean difference and the 95
percent confidence interval for each of ‘the
three test filters.

925 Zero Drift. Using the zero opacity
values measured every 24 hours during the
fleld test (paragraph 8.2), calculate the dif-
ferences hetween the zero point after clean-
ing, aligning, and adjustment, and the zero
value 24 hours later just prior to cleaning,
aligning. and adjustment. Calculate the
mean value of these points and the confi-
dence interval using equations 1-1 and-1-2.
Report the sum of the absolute mean value
and the 95 percent confidence interval.

02,6 Calibration Drift. Using the span
“value measured every 22 hours during the
ficld test, calculate the differences between
the span value after cleaning, aligning, and
adjustment of zero and span, and the span
value 24 hours later just after cleaning,
allgning, and adjustment of zero and before
adjustment of span. Calculate the mean
value of these points and the confidence
interval using equations 1-1 and 1-2. Report
the sum of the abzolute mean value and the
confidence interval.

8.2.7 Response Time. Using the data from
paragraph 8.1, calculate the time interval
from filter Insertion to 95 percent of the final
stable value for all upscale and downscale
traverses, Report the mean of the 10 upscale
and downscale test times.

9.2.8 Operational Test Pericd. During the .
168-hour operational test period, the con-
tinuous monitoring system shall not require
any corrective maintenance, repalr, replace-
ment, or adjustment other than that clearly
specified as required in the-manufacturer’s
operation and maintenance manuals as rou-
tine and expected during a one-week period.
If the continuous monitoring system Is oper-

3. ated within the specified performance pa-

ramoters and does not require corrective
matntenance, repalr, replacement, or adjust-
ment other than as specified above during
the 168-hour test period, the operational
test perlod shall have been successfully con-
cluded. Failure of the continuous monitor-
ing system to meet these requirements shall
call for a repetition of*the 168-hour fest
period. Portions of the tests which were sat-
{sfactorily completed need not be repeated.
Fajlure to meet any performance.specifica~
tlon(s) shall call for a repetition of the
one-weelke operational test perlod and that
speclfic portion of the tests required by
paragraph 8 related to demonstrating com- -
pliance with the failed specification. All
maintenance and adjustments required shall
be recorded. Output readings shall be re-
corded before and after all adjustments.
10. References.

10.1 “Experimental Statisties,”” Department
of Commerce, National Bureau of Standards

-Handbook 91, 1863, pp. 3-31, paragraphs

3-3.1.4.

102 “Performance Specifications for Sta-
tionary-Source Monltoring Systems for Gases
and Visible Emissions,” Environmental Pro-
tection Agency, Recearch Triangle Park,
N.C., EPA-650/2-74-013, January 1974.
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Calibrated Neutral Density Filter Data bate of Test, Lozatien of Tast
(See paragraph 8.1.1) : Span Fittar, € tpactty
LOW Mid . H'fgh :::_:::r S28n Scm?z s i‘::::::l
Range % opacity Range __ % opacity . 7 Range __ % opacity]" Ca v eents
~ Span Value _ % opacity T et
T L] $a200d8
Date of Test ~Location of Test 5 saconds
‘ Penscale 1 seconds
7 p . ' . 2 2 secoMs
1 Analyzer Reading Differences 3 saconds
Calibrated Filter % Opacity % Opacity . seconds
. N s scconds
1» Average respense seconds
2 - Figure 142, Rasponse Tioe Test
3 ] -
4 .
5
. N
7 ! ‘
8 \
9 .
10
1 : _
12 - :
13
14
15 ‘ : . L ‘ -
L N Low Mid High
Mean differénce ] ,
Confidence interval . o : ‘
Calibration error = Mean Difference3 + C.I1.°
‘ ]Low. mid or high range
2Ca'l'ibration fiVter opacity - analyzer reading R
3Abso'lute value . .

Figure 1-1. Calibration Error Test
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| Zero Setting __* - (See paragraph 8.2.1) Date of Test
§-Span Setting ___ -
’ ” 1{braticn
- Readi R Span Reading Ca
g:;e (BZ?‘::e tc:?ea:?ng . Zero Drift  (After cleaning and zero adjusteent (g;lf t)
1 Time  and adJustmznt) (sZero) but before span adjustzent) pan
- ’ ’
| Zero Drift = Mean Zero Drift* + €1 (Zero) = .
Calibration Brift = Kean Span Drift* ) + CL {Span) - .
- .
Absolute value

Figure 1-3. Zero and Calfbration Orift Test

~ PERFORMANCE SPECIFICATION 2—PERFORMANCE

SPECIFICATIONS AND SPECIFICATION TEST FPRO-
CEDURES FOR MONITORS OF SO: anp NOx
FROM STATIONARY SOURCES -

%5 -
1. Principle and Applicability. .
~ 1.1 Principle. The concentration of sulfur
dioxide or oxides of nitrogen pollutents in
stack emissions is measured by a continu-
ously operating emission measurement sys-
tem. Concwurrent with operation of the con-
finuous monitoring system, the pollutant
concentrations are also measured with refer-
ence methods (Appendix A). An average of
the continuous monitoring system data is
computed for each reference method testing
period and compared to determine the rela-
tive accuracy-of thé continuous monitoring

_ system. Other tests of the continuous mon-

itoring system are also performed to deter-
mine calibration: error, drift, and response
characteristics of the system.
1.2 Applicability. This performance spec-
ification is applicable to evaluation of con-
- tinuous monitoring systems for measurement
of nitrogen oxides or sulfur dioxide pollu-
tants. These specifications contain test pro-
cedures, installation requirements, and data
computation procedures for evaluating the
“acceptability of the continuous monitoring
systems. . -
2. Apparatus. -
2.1 Calibration Gas Mixtures. Mixtures of
known concentrations of pollutant gas in a
diluent gas shall be prepared. The pollutant
- gas shall be sulfur dioxide or the appropriate
oxide(s) of nitrogen specified by paragraph
6 and within subparts. For sulfur dioxide gas
mixtures, the diluent gas may be air or nitro-
gen. For nitric ozxide (NO) gas mixtures, the
diluent gas shall be oxygen-free (<10 ppm)
nitrogen, and for nitrégen dioxide (NO,) gas

mixtures the diluent gas shall be atr. Concen-~ -

trations of approximately 50 percent and 90
percent of span are required. The 90 percent
. gas mixture is used to set and to check the
span.and is referred to as the span gas.
- 22 Zero Gas. A gas certified by the manu-
- facturer to contain less than 1 ppm of the
polluta.nt gas or ambient air may be used.

2.3 Equipment for measurement of the pol-
lutant gas concentration using the reference
method specified fn the applicable standard,

2.4 Data Recorder. Analog chart recorder
or other suitable device with input voltage
range compatible with analyzer system out-
put. The resolution of the recorder's data
output shall be sufficlent to allow completion
of the test procedures within this specifi-
cation,

2.5 Continuous monitoring system for SO,
or NOx pollutants as applicable.

3. Definitions.

3.1 Continuous Mfonitoring System. The
“total equipment required for the determina-
tion of a pollutant.gas concentration in a
source effluent. Continuous monitoring sys-
tems consist of major subsystems as follows:

3.1.1 Sampling Interface—That portion of
an extractive continuous monitoring system
that performs one or more of the following
operations: acquisition, transportation, and

- conditioning of a sample of the source efiu-
ent or that portion of an in-situ continuous
monitoring system that protects the analyzer
from the efuent.

3.1.2 Anaglyzer—That portion of the con-
tinuous monitoring system which censes the
pollutant gas and generates a signal output
that is a function of the pollutant concen-
tration.

3.1.3 Data Recorder-~That portion of the
continuous monitoring system that provides
a permanent record of the output signal in
terms of concentration units, -

32 Span. The value of pollutant concen-
tration &t which the continuous monitor-
ing system is set to produce the maximum
data display output. The span shall be set
at the'concentration specified In each appli-
cable subpart.

3.3 Accuracy (Relative). The degree of
correctness with which the contlnuous
-monitoring system ylelds the value of gas
concentration of o sample relative to the
value given by a defined-reference method.
- This acecuracy is expressed in terms of error,
which is the difference between the pafred
concentration measurements expressed as a
percentage of the mean reference value,
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3.4 Callbration Error. The difference be-
tween the pollutant concenfration indi-
cated by the continuous monitoring system.
and the known concentration of the test
gas mixture.

3.5 Zero Drift. The change in the continu-
ous monlitoring system output over a stated
period of time of normal continuous opera-
tion when the pollutant concentration at
the time for the measurements Is zero.

3.6 Callbration Drift. The change in the
continuous monitoring system output over

“a stated time pericd of normal continuous

operations when the pollutant concentra-
tion at the time of the measurements Is the
same known upscale value.

377 Response Time. The time interval
{from a step change in pollutant concentra-
tion at the input to the continuous moni-
toring system to the time at which 95 per-
cent of the corresponding final value Is
reached as displayed on the continuous
monlitorirg system data recorder.

3.8 Operational Perled. A minimum period
of time over which a measurement system
i3 expected to operate within certaln per-
formance specifications without unsched-
uled maintenance, repalr, or adjustment.

3.9 Stratification. A condition identified
by a difference in excess of 10 percent be-
tween the average concentration in the duct
or stack and the concentration at any point
more than 1.0 meter from the duct or stack
wall

4. Installation Specifications. Pollutant
continuous monitoring systems (SO, and
NO,) shall be installed at a sampling Icca-
t!on where measurements can be made which
are directly representative (4.1), or which
can be corrected so as to be representative
(4.2) of the total emissions from the affected
facility. Conformance with this requirement
shall be accomplished as follows:

4.1 Effiuent gases may be assumed to be
nonstratified if a sampling location eight or
more stack diameters (equivalent diameters)
downstream of any alr in-leakage Is se-
lected. This assumption and data correction
procedures under paragraph 4.2.1 may not
be applied to sampling locations upstream
of an alr preheater in a stream generating
facllity under Subpart D .of this part. For
sampling locations where effluent gases are
clither demonstrated (4.3) or may be as-
sumed to be nonstratified (elght dlameters),
a point (extractive systems) or path (in-situ
systems) of average concentratlon may be
monitored.

42 For sampling locations where efluent
gases cannot be assumed to be nonstrati-
fied (less than elght dlameters) or have been
-shown under paragraph 4.3 to be stratified,
results obtalned must be consistently repre-
centative (e.g. o point of average concentra-
tion may shift with load changes) or the
data generated by sampling at a poilnt (ex-
tractive systems) or acress & path (in-situ
systems) must be corrected (4.2.1 and £.2.2)
50 as to be representative of the total emis-
sions from the affected facflity. Conform-
ance with this requirement may be accom-
plished In either of the following ways:

42,1 Installation of a dlluent continuous
monitoring system (O, or CO, as applcable)

in accordance with the procedures under -

paragraph 4.2 of Performance Specification
3 of this appendix. If the pollutant and
dituent meonitoring systems are not of the
same type (both extractive or both in-situ),
thebextmcuve system must use a muitipoint
probe.

4.2.2 Installation of extractive polluta.nt
monitoring systems using multipoint sam-
pling probes or in-situ pollutant monitoring
systems that sample or view emissions which
are conslstently representative of the total
emisstons for the entire cross section. The
Administrator may require data to be sub-

. . FEDERAL REGISTER, VOL 40, NO. 194—MONDAY, OCTOBER &, 1975

-



»

46264

mitted to demonstrate that the emissions
sampled or viewed =are sconsistently repre-
sentative for several typical facility proce:
operating conditions. .

4.3 The owner or operator may perform a
traverse to characterize any stratification of
effluent gases that might exist in a stack or-
duct. If no stratification is present, sampling
procedures under paragraph 4.1 may be ap-
plied even though the eight diameter criteria
is not met.

4.4 When single point sampling probes for
extractive systems are installed within the

.
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stack or duct-under paragraphs 4.1 and 4.2.1,
the sample may not be extracted at any point
less than 1.0 meter from the stack or duct
wall. Multipoint sampling probes installed
under paragraph 4.2.2 may be located at any
points necessary to obtain consistently rep-
resentative samples.

5. Continuous Monitoring System Perform-
ance Specifications.

< The continuous monitoring system shall
meet the performence specifications in Table
2-1 to be considered acceptable under this
method.

.

TABLE 2-1.—Performance specifications

! ’ Parameter

Specification

1. Accuracy ! -z
2, Calibration errort

<20 pet of the mean value of the reference method test

3, Zerodrift 2h)

ata. c o
<5 fct of each (50 pet, 90 pet) calibration gas mixture
value.

4. Zero drift (24 h)?

u
2 pet of span
Do.

5, Calibration drift (2h) 1

0. Calfbration drift (24 h) 1

b5 pao '
.9 pet.of span N -
15mi

7. Response timo....

8. Operational period

1 Expressed as sum of absolute mean value plus 95 pet confidence Interval of a series of tests.

8. Performance Specification Test Proce-
dures. ‘The following test procedures shall be
used to. determine conformance with the
requirements of paragraph 6. For NO, an-
requirements of paragraph 5. For NOx an-
alyzers that oxidize nitric oxide (NO)-to
nitrogen diloxide (NO,), the response time
test under paragraph 6.3 of this method shall
bé performed using nltric oxide (NO) span
gas. Other tests for NO« continuous monltor-
ing systems under paragraphs 6.1 #nd 6.2 and
all tests for sulfur dioxide systems shall be
performed using the pollutant span gas spe-
cified by each subpart.

6.1 Calibration Error Test Procedure. Set
up and calibrate the complete continuous
monitoring system according to the manu--
facturer’s writen instructions. This may be
accomplished either in the laboratory or in
the fleld.

6.1.1 Calibration Gas Analyses. Triplicate
analyses of the gas mixtures shall be per-
formed within two weeks prior to use using
Reference Methods 8 for SO, and 7 for NOx.
Analyze each calibration gas mixture (50%,
90%) and record the results on the example
sheet shown in Figure 2-1. Each sample test
result must be within 20 percent of the aver-
aged result or the tests shall be repeated.
This step may be omitted for non-extractive
monitors where'dynamic calibration gas mix-
tures are not used (6.1.2).

6.1.2 Calibration Error Test Procedure.
Make a total of 15 nonconsecutive measure-
ments by alternately using zero gas and each
caliberation gas mixture concentration (e.g.,
0%, 80%, 0%, 90%, 50%, 90%, 50%, 09,
ete.). For nonextractive continuous monitor-
ing systems, this test procedure may be per-
formed by using two or more calibration gas
cells whose concentrations are certified by
the manufacturer to be functionally equiva-
Ient to these gas concentrations. Convert the
continuouns monitoring system output read-
ings to ppm and record the results on the
example sheet shown in Figure 2-2. -

6.2 Fleld Test for Accuracy (Relative),
Zcero Drift, and Calibration Drift. Install and
operate the continuous monitoring system in
accordance with the manufacturer's written
instructions and drawings as follows:

6.2.1 Cohditioning Period. Offset the zero
setting at least 10 percent of the span so0
that negative zero drift can be quantified.-
Operate the system for an Initial 168-hour
conditioning period In normsal operating
manner, -

6.2.2 Operational Test Perlod. Operate the
continuous monitoring system for an addi--

-

tional 168-hour period retaining, the zero
offset. The system shall monitor the source
‘efluent at all times except when being
zeroed, calibrated, or backpurged. -,
6.2.2.1 Fidld Test for Accuracy (Relative).
For continuous monitoring systems employ-
ing extractive sampling, the probe tip for the
continuous monitoring system and the probe
tip for the Reference Method sampling train
should be placed at adjacent locations in the
duct. For NOj- continuous monitoring sys-
tems, make 27 NOy concentration measure-
ments, divided Into nins sets, using the ap-
plicable reference method. No more than one
set of tests, consisting of three individual
measurements, shall ‘be performed in any
one hour. All individual measurements of
each set shall be performed concurrently,
or within a three-minute interval and the
results averaged. For SO, continuous moni-
toring systems, make nine SO, concentration
measurements using the applicable reference
method.- No more than one measurement
shall be performed in any one hour. Record
the reference method test data and the con-
tinuous monitoring system concentrations
on the example data sheet shown in Figure
2-3. .
6.2.2.2 Field Test for Zero Drift and Cali-
bration Drift. For extractive systems, deter-
mine the values given by zero and span gas
pollutant concentrations at two-hour inter-
vals until 15 sets of dats are obtained. For
nonextractive measurement systems, the zero
value may be determined by mechanically
producing a zero condition that provides &
system check of the analyzer internal mirrors
and " all electronic circuitry including the
radiation source and detector assembly.or
by inserting three or more calibration gas
cells and computing the zero point from the
upscale measurements, If this latter tech-
nique is used, & graph(s) must be retained
by the owner or operator for each measure-
ment system that shows the relationship be-

“tween the upscale measurements and the

zero point. The span of the system shall be
checked by using a calibration gas cell cer-
tified by the manufacturer to be function-
ally equivalent to 50 percent of span concen-~
tration. Record the zero and span measure-
ments (or the computed zero drift) on the
example data sheet shown In Figure 2-4.
The two-hour perlods over which measure-
ments are conducted need not be consecutive
but may not overlap. All measurements re-
quired under this paragraph may be con-
ducted concurrent with tests under para-
graph 6.2.2.1.

6.2.2.3 Adjustments, Zero and calibration
corrections and adjustments are allowed only
at 24-hour intervals or at such shorter in-
tervals as the manufacturer's writton {n«
structions specify. Automatic correotiong
made by the measurement system without
operator intervention or initiatlon aro nllow=
able at any time. During the entire 168-hour
operational test perlod, record on the oxw«
ample sheet shown in ¥Figure 2-6 tho valuey
given by zero and span gas pollutant con-
centrations before and after adjustment at
24-hour intervals.

" 6.3 Fleld Test for Response Timo,

6.3.1 Scope .of Test. Use tho entire contint«
ous monitoring system as instailed, including
sample transport lines i{f used. Flow rateés,
line diameters, pumping rates, pressures (do
not allow the pressurized callbration gas to
change the normal operating pressure in tho
sample line), etc., shall bo at the nominal
values for normal operation as specified in
the manufacturer’s written instruotions, I1f
the analyzer is used to sample more than one
pollutant source (stack), repeat this test for
each sampling point.

6.3.2 Response Time Test Procoduro. Ine

" troduce zero gas into the continuotis moni«

toring system sampling interface or as closo
to the sampling interface as possible. When
the system output reading has stabillzed,
switch quickly to a known concontration of
pollutant gas. Record the time from concens
tration switching to 95 percent of final stable
response., For non-extractive monitors, the
highest avallable calibration gas concontras«
tion shall be switched into and out of tho
sample path and response times recorded.
Perform this test sequence threo (3) times,
Record the results of each teyt on tho
example sheet shown In Figure 2-6,

7. Calculations, Data Analysis anil Reports

7.1 Procedure for determination of menn
values and confidence intervals. )

7.1.1 The mean valus of a datn sot i3
calculated according to equation 2-1,

Equation 2~1
where:
Xy==absolute value of tho measuremonts,
Z=sum of the individual values,
X=mean value, and
n=number of data points,

7.1.2 The 95 percent confidence interval
(two-sided) is calculated nccording to ofua-

tion 2-2:
Yors | s —m—e .
ClI.gs:;{/}:’T—l‘ n(Zxx’.)—(Exn)’
Equation 2-2
where:

Zxi=sum of all data points,

b=t ~a/2, and

.1.0s=95 percent confidenco intorval
estllmate of the. average moean
value.

Values for t.975

The values in this table are already cor
rected for n-1 degrees of freecdom. Use n
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- equal to the number of samples as data
points. -

72 . Data Analysis and Reporting.

72.1 Accuracy (Relative). For each of the
nine reference method test points, determine
the average pollutant concentration reported

» by the continuous monttoring system. These
average concentrations shall be determined

- from the continuous monftoring system data -

recorded under 7.2.2 by Integrating or aver-
aging the pollutant concentrations over each
of the time intervals concurrent with each
reference method testing period. Before pro-
" ceeding to the next step, determine the basis
. {wet or dry) of the continuous monitoring
system data and reference method test data
concentrations. If the bases are .ot con-
sistent, apply a moisture correction to elther
reference method concentrations or-the con-~
tinuous monitoring system concentrations
as appropriate.. Determine the correction

Iactor by molsture tests concurrent with the.

reference method testing periods. Report the

molsture test method and the correction pro--

cedure employed. For each of the nine test
runs determine the difference for each test
run by subtracting the respective reference
method test concentrations (use average of
each set” of three measurements for NOx)
{rom the continuous monitoring system inte-
grated or averaged- concentrations. Using
these dsta, compute the mean difference and’
the 95 percent confidence interval of the dif-
Ierences {equations 2-1 and 2-2). Accuracy
7 s reported as the sum of the absolute value
of the mean difference and the 95 percent
-confidence interval of the. differences -ex-
pressed as a percentage of the mean refer-
- ence method value. Use the example sheet
shown in Figure 2-3.

7.22 Calibration Error. Using the data
from paragraph 6.1, subtract the measured
pollutant concentration determined under
‘paragraph 6.1.1 (Figure 2-1) from the value
shown by the continuous monitoring system

. for each of the five readings at each con-
centration neasured under 6.1:2 (Figure 2-2).
Calculate the mean of these difference values
and the-95 percent confidence intervals ac-
cording to equations 2-1 and 2-2. Report the
calibration error (the sum of the absolute

value of the mean difference and the 95 per-

cent confidence interval) as a percentage of

each respective "calibration gas concentra-

» tlon. Use example sheet shown in Figure 2-2.

723 Zero-Drift (2-hour). Using the zZero

concentration -values measured each two

“hours during the field test, caleulate the dif-
ferences between consecutiye two-hour réad-

ings expressed in ppm. Calculate the mean-

difference and the conﬁden_ce Interval using

RULES AND REGULATIONS

equations 2-1 and 2-2, Report the zero drift
as the sum of the absolute mean value and
the confidence interval as n percentage of
span. Use example sheet shown in Figure
2-4

7.2 4 Zero Drift (24-hnux') Uslng the zero
concentration values measured covery 2%
hours during the field test, calculate the dif-
ferences between the zero point after zero
adjustment and the zero value 24 hours later
Just prior to zero adjustment. Calculate the
mean value of thess points and the confl-
dence interval using equations 2-1 and 2-2.
Report the zero drift (the sum of the abso-
lute mean and confidence interval) as a per-
centage of span. Use example sheet shown in

Figure 2-5,_

725 Calibration Dritt (2-hour). Using
the calibration values obtalned at two-hour
intervals during the field test, calculate the
differences between "consccutive two-hour
readings expressed as ppm. Thess values

~should be corrected for the corresponding

zero drift during that two-hour period. Cal-
culate the mean and .confidence interval of
these corrected difference values using cqua-
tions 2-1 and 2-2. Do not use the differences
between non-consecutive readings, Report

_ the calibration drift ns the sum of the abso-

lute mean and confidenco interval as a per-
centage of span, Use the example shest shown
in Figure 2-4.

7.2.6 Culibration Drift (24-hour). Using
the calibratlon values measured every 2%
hours during the field test, calculate the dif-
ferences hetween the callbration concentra-
tlon reading after zero and callbration ad-
Justment, and the calibration concentration
reading 24 hours later after 2ero adjustment
but before callbration adjustment. Calculats
the mean value of thess differences and the
confldence Interval using equations 3-1 and
2-2. Report the calibration drift (the sum of
the absolute mean and confidence interval)

.as a percentage, 6f span. Use the exampls

sheet shown in Figure 2-5,

7277 Responss Time. Uslng the charts
from paragraph 6.3, calculate the time inter-
val from concentration switching to 95 per-
cent to tho final stable value for all upscale
and downsceale tests, Report the mean of tho
three upscale test times and the mean of the
thres downscale test times. The two aver-
age times should not differ by more than 15
percent of the slower time, Report the slower

* time as the system responss time. Use the ex-

ample sheet shown in Figure 2-8.

7.2.8 Operational Test Perlod. During the
168-hour performance and operational test
period, the continuous monitoring system
shall not require any corrective maintenancs,
repalr, replacement. or sdjustment other than

46265

that clearly specified as required in the op-
ecration and maintenance manuals as routine
and expected during a one-week pericd. If
the continuous monitoring system operates
within the specified performance parameters
and does not require corrective maintenance,
repalr, replacement or adjustment other than
as specified above during the 168-hour test
perlod, the operational period will be success-
fully concluded. Paflure of the continuous
monitoring system to meet this requirement
shall call for a repetition of the 168-hour test
period. Portions of tha test which were satis-
factorlly completed need not be repeated.
Fallure to meet any performance specifica-
tlons shall call for a repetition of the one-
week performance test period and that por-
tion of the testing which Is related to the
falled specification. All maintenance and ad-
Justments required shall be recorded. Out-
put rea )ngs shall be recorded béfore and
after all adjustments.

8. References.

8.1 “Monitoring Instrumentation for the
Measuremsnt of Sulfur Dioxide in Stationary
Source Emissions,” Environmental Praotection
Agency, Research Triangle Park, N.C., Feb-
ruary 1973.

82 “Instrumentation for the Determina-
tion of Nitrogen Oxides Content of Station-
ary Source Emissions,” Environmental Pro-
tection Agency, Research Triangle Park, N.C.;-
Volume 1, APTD-0847, October 1971; Vol-
ume 2, APTD-0%42, January 1972.

83 “Experimental Statistics,” Department -
of Commerce, Handbookx 91, 1963, pp. 3-31,
paragraphs 3-3.1.4.

8.4 "Performance Speclnations for Sta-
tlonary-Source Monitoring Systems for Gases
and Visible Emissions,” Environmental Pro-
tection Agency, Research Triangle Park, N.C.,
EPA~§50/2-74-013, January 1974.
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%5: Confiderdce intervals = = % e (5050, = £
hccuracies = Hean difference .e(igsglu;se:zluge)t*OQSfaczgfidance interval . 459 u. X (50,
* Explafn and report method used tovdetemlne fntegrated averages.

e* Mean differences = the average of the differences minus the mean reference method test value.

. X (W0

. Calibration Gas Mixture Data (From Figure 2~1)
Mid (50%) = ppm ~ High (90%) ppm
. Calibration Gas Measurement System . 1
Run # Concentration,ppm Reading, ppm Differences, ppm
2 j -
3 \ - - -
4 : '
15 | ,
6 ) .
7 . - - .
. 8 . . NEK ] N K
9 — :
10 - ‘ i . -
11 .
12 . )
13 : .
14 ‘
15 -
- R - o . Mid  High
|Mean difference -+ - L - .
Confidence interval - B . ) + +
Calibration error = Average gg??b?ggszegggzc‘:ngérlﬁration Ix wo__% __ %
]Cahbratwn gas coqcentratwn ~ measurement svstem reading
2Abso‘lute value : K -
- . Figure 2-2. Calibration Error Determination
?(cférence fiethod Sacpies
T pate 50, K, 10 - K K0 Sample | Analyzer 1-Hour | Offference)
ltest]  and Sampfe 1 sarple 1 sampfe 2 | sampfe 3 Aferage Average (ppo)* {ppn)
Ho.j  Tire (pp1) (ppa) _ (pp7) (vp2) v S0, KO, 50, KO,
1 N * —
2 - —-
. = - -
4
. -
6 .
7 . . 4 - -1
s
0 -
ol et et | Yo veferes fetiod e ces
Mean differences* = pra (502). = PP (NOX).
ppa (Hﬂx).

Figure 2-3. Accuracy Determination (SO, and h‘Ox)
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pata Zero S;3a Calitraticn
- pet Tine N Zero Ceift Span Crift 2214
ro, Begin End Date IReadlng (sZero) Resdiny (5z29) { Span- Zero)
; -
] r
2 -
3
4 A
5
s =

[

11
8
9

*Absolute Valve.

-

Zero Drift = {hean Zero Drift* + LI (Zero) + {Span) x Iy =
Calibratfon Drift = [Mean Spen Drift™ + C1 (S73n) i ?j['s;u] X T=

Figurc-2-4, lero ard Calibratica Lrift (2 Haur)
Date Zero Span Calibration
_ and Zero Drift Reading Drift
Time Reading (aZero) (After zero adjustment) {aSpan)

14

2 [Instrument Span] x 100 =
. Calibration Dmift = [Mean Span Drift*
_ i 2 [Instrument Span] x 100 =

* Qbso‘lute' vaJue

Zero Drift = [Mean Zero Dmift* + C.1. (Zero) ]

+ C.1. (Span) ]

P
-

Figure 2-5. Zero and Calibration Drift (24-hour)

\
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FEDERAL REGISTER, VOL 40, NO. 194-—MONDAY, OCTOBER 6, 1975

%



46268 ‘

-

RULES AND REGULATIONS

Date of Test

——— e

- 1
Upscale : 2

>

D’ownsca‘le 2

3 ~_seco

System dverage response time (s\109{er time)

%deviation from slower

_ Span Gas Concgn'tration . = _ ppm_.
Analyzer Span Setting - ppm- -

seconds
seconds T . B
3 -séconds

Averade upscale response

1 seconds

seconds

Average downscale response

T

~

seconds

—

nds -
seconds

= seconds.

_ Everace upscale

system average response

.
—

minys average downscale 0%-= -
slower time . - - x 1007

' Figure 2-6. Respo

Performance Specification 3—Performance
specifications and specification- test proce-~ -
dures for monitors of CO, and O, from sta-
tlonary sources. < .

L. Principle and Applicability. ‘

1.1 Principle. Effluent gases are continu-
ously sampled and are analyzed for carbon
dioxide or oxygen-by a continuous monitor-
ing system. Tests of the system are performed
during 2 minimum operating period to deter-
mine zero drift, calibration drift, and re-
sponse time characteristics. LT

1.2 Applicability. This performance speci-
fication is applicable to evaluation of con-
tinuous monftoring systems for measurement
of carbon dioxide or oxygen. These specifica-
tions contain test procedures, installation re-
quirements, and data computation proce-.
dures for evaluating the acceptability of the
continuous monitoring systems subject Yo
approval by the Administrator. Sampling-
may include either extractive or non-extrac-

. tive (In-situ) procedures. o

2. Apparatus. -

2.1 Continuous Monitoring
Carbon Dioxide or Oxygen.

2.2 Calibration Gas Mixtures. Mixture of
known concentrations of carbon dioxide or

System for-

oxygen in nitrogen or ajr. Midrange and 90 .

percent of span carbon dioxide or oxygen
concentrations are required. The 90 percent
" of span gas mixture is to be used to set and
check the analyzer span and is referred to
as span gas., For oxygen. analyzers, if the
span is higher than 21 percent 0,, ambient
alr may be used in place of the 90 percent of
span calibration gas mixture. Triplicate
analyses of the gas mixture (except ambient
air) shall be performed within two weeks
prior to use using Reference Method 3 of
this part. - : ' -
2.3 Zero Gas. A gas contalning less than 100
ppm of carbon dioxide or oxygen. o
2.4 Data Recorder. Analog-chart recorder
or other suitable device with input voltage'
range compatible with analyzer system out-

put. The. resolution of the recorder’s data .

output shall be sufficlent to allow completion
:lf the test procedures within this specificd-

on.

3. Definftions.

3.1 Continuous Monitoring System. The
total equipment required for the determina-
tlon of carbon dioxide or oxygen In a given

nse Time

source effluent. ‘The systém consists of three
-major-subsystems: . .

3.1.1 Sampling Interface, That portion of
the continuous monitoring system that per-
forms one or more of the following opera-
tions: delineation, acquisition, transporta-
tlon,- and conditioning of .a sample of the
source effiuent or protection of the analyzer
from ‘the hostile aspects of the sample or
source environment.

'3.1.2 Analyzer. That portion of the con-
tinuous monitoring system which senses the
pollutant gas and generates & signal output
that is a function of the pcllutant concen-
tration.

3.1.3 Data Recorder. That portlon of the
continuous monitoring system that provides
a permanent record of the output signal in
terms of concentration units.

3.2 Span. The value of oxygen or carbon di-
oxide concentration at which the continuous
moniforing system is set that produces the
maximum data display output. For the pur~
poses of this method, the span shall be set
-no less than 1.5 to 2.5 times the normal car-
bon dioxide or normal oxygen concentration
in the stack gas of the affected facility.

3.3 Midrange. The value of oxygen or car-
_bon dioxide concentration that is representa-
tive of the normal conditfons in the stack
gas of the affected facility at typical operat-
ing rates. -

3.4 Zero Drift. The change in the contin-
tous monitoring system output over a stated
period of time of normal continuous opera-
tion when the carbon dioxide or oxygen con-
centration at the time for the measurements
is zero. .

3.5 Calibration Drift. The change in the
continuous monitoring system output over a
stated time period of normal continuous op-
eratlon when the carbon dioxide or oxygen
continuous monitoring system is measuring
the concentration of span gas.

3.6 Operational Test Period.- A minimum
period of time over which the continuous
monitoring system is expected to operate
within certain performance specifications
without unscheduled maintenance, repafir, or
adjustment. R

3.7 Response time. The time interval from
a step change in concentration at the input
to the continuous monitoring system to the
time at which 95 percent of the correspond-

5 “ A -

N -

ing final value is displayed on the continuous
monitoring system data recorder.

4. Installation Specification.

Oxygen or carbon dioxide continuous mon«
itoring systems shall be installed at & loga«
tion where measurements are directly ropro«
sentative of the total offluont from the
affected facility or representative of the same
effluent sampled by a SO, or NO, continuous
monitoring system. This requirement shall
be complied with by use of applicable ro-
dquirements in Performance Specification 2 of
this appendix as follows:

4.1 Installation of Oxygen or Carbon Dl
oxide Continuous Monitoring Systoms Not
Used to Convert Poliutant Data. A sampling
location shall be selected In accordance with
the procedures under paragraphs 4.2.1 or
4.2.2, or Performance Specification 2 of thiy
appendlx,

4.2 Installation of Oxygen or Carbon Di«
oxide Continuous Monitoring Systoms Used
to Convert Pollutant Continuous Monitoring
System Data to Units of Applicable Stand-
ards. The diluent continuous monitoring sys«
tem (oxygen or carbon dioxide) shall be in«
stalled at & sampling location whore meaguro«
ments that can be made are representative of
the effluent gases sampled by the pollutant
continuous monitoring system(s). Conformes
ance with this requirement may ho accoms
plished in any of the following ways:

4.2.1 The sampling location for the diluent
system shall be near the sampling tocation for
the pollutant continuous monitoring systom
such that the same approximate polnt(s)
(extractlve systems) or path (In-situ sys«
tems) In the cross section s sampled or
viewed, .

4.2.2 The diluent and pollutant continuous
monitoring systems may he installed at dif-
farent locations if the effluent gases at both
sampling locations are nonstratified a3 dotor«
mined under paragraphs 4.1 or 4.3, Porforms=
ance Specification 2 of this appendix and
there Is no in-leakage occurring between the
two sampling locations. If the efiluent gases
are stratified at elther location, tho proco-
dures under paragraph 4.2.2, Performanco
Specification 2 of this appendix shall bo used
for Installing continuous monitoring systoms
at that location.

6. Continuous Monitoring Systom Porforms«
ance Specifications.

The continuous monitoring systom shall
meet the performance specifications in Table
3-1 to be considered acceptable under this
method,

6. Performance Specification Test Procoe
dures. .

The following test procedures shall be uged
to determine conformance with the require«
monts of paragraph 4. Due to the wide varine
tion existing in analyzer des{gns and prinof-
ples of operation, theso procedures sre nob
applicable to all analyzers, Whoro this ocours,
alternative procedures, subject to the ape
proval of the Administrator, may be om-
ployed. Any such alternative procedures nust
fulfill the same purposes (verify response,
drift, and accuracy) as the following proce-
dures, and must clearly demonstrate cone
formance with specifications in Table 3-1,

6.1 Calibration Check, Establish a call«
bration curve for the continuous mont-
toring system using zero, midrange, and
span concentration gas mixtures. Verify
that the resultant curve of analyzer read-
ing compared with the callbration gas
value is consistent with the expected re-

sponse curve as described by the analyzer
manufacturer. If the expected response
curve is not produced, additional call~
bration gas measurements shall be mado,
or additional steps undertaken to verify
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the accuracy of the response curve of the
analyzer.

~ 6.2 Field Test for Zero Drift and Cali-
.- bration Drift. Install and operate the

continuous monitoring system in accord-
ance with the manufacturer’s written in-

" - structions and drawings as follows:

TaBLe 3-1.—Performance specifications

/

Parameter . Specification
1. Zero drift (2h) 1. - <04 pctOs0r CO:s.
2, Zero drift (24 h)1___ - <0.5pet Oz 0r COs.
3. Calibration drift (3h)i.. <0.4 pet Oz or COs.
4, Calibration drift (24 h)1. <05 pet Oz or CO2.
5. Operational perdod......- 163 h minimum. o
6. Response time._ . c.caene- 10 min. - 4

1 Expressed as sum of absolute mean value plus 85,pet
confidence interval of a series of tes
6.2.1 Conditioning Period. Oﬁ'set the zero
setting at least 10 percent of span so that
negative zero drift may be quantified. Oper-
‘ate the contihuous monitoring system for
an initial 168-hour conditioning perlod in a
normal operational manner. .
6.2.2. Operational Test Perlod. Operate the
continuous monitoring system for an addi-
tional 168-hour period maintaining the zero

offset. The system shall monitor the source -

effuent at all times except when béing
zeroed, calibrated, or backpurged.

. 6.2.3.Fileld Test for Zero Drift and Calibra-
tion Drift. Determine the values given by

zero and midrange gas concentrations at two- - -

hour intervals until 15 sets of data are ob-
-talned. For non-extractive continuous moni-
toring systems, determine the zero .value
given by a mechanically produced zero con-
dition or by computing the zero value from
upscale measurements using calibrated gas
cells certified by the manufacturer: The mid-
range checks shall be performed by using
certified calibration gas cells- functionally
equivalent to less than 50 percent of span.
Record these readings on the example sheet _
shown in Figure 3-1. These two-hour perlods
need not be consecutive but may not overlap.
In-situ CO, or O, analyzers which tannot be *
fitted with acalibration gas cell may be cali-
brated by alternative procedures acceptable
to the Administrator. Zero.-and callbration -
corrections and adjustments.are allowed
only at 24-hour intervals or at such shorter
-intervals as the-manufacturer’s written in-
structions specify. Automatic ™ correctlons
made by the continuous monitoring system

without operator intervention or initiation -

are allowable at any time. During the en-
tire 168-hour test period, record. the values
given by zerc and span gas concentrations
before and after adjustment at 24-hour in- .
tervals in the example sheet shown in Figure
3-2.

6.3 Field Test for Response Time.

. 6.3.1 Scope of Test.

This test shall be accompushed using the
continuous .monitoring system as installed,
-including sample transport lines if used.
Flow rates, line diameters, pumping rates,
pressures (do not allow the pressurized cali-
bration gas to change the normal operating
pressure in the sample line), etc., shall be
at the nominal values for normal opera.tlon
as- specified in the manufacturer’s written
‘instructions. If the analyzer is used to sample -
more than one source (stack),.this test shall
be repeated for each sampling point.

6.3.2 Response Time Test Procedure. - -

Introduce zero gas into. the' continuous
monitoring system sampling interface or as

*-close to the sampling interface as possible.

When the system output reading has stabi-

+
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lized, switch quickly to & known concentra-
tion of gas at 80 percent of span, Record the
time from concentration switching to 85
percent of final stable response. After the
system response has stabllized at the upper
level, switch qulickly to a zero gas. Retord
the time from concentration switching to 95
percent of final stable response. Alterna-
tively, for nonextractive continuous monitor-
ing systems, the highest available calibration
gas concentration-shall be switched Into and

" out of the sample path and response times

recorded. Perform thic test tequence three
(3) times. For each test, record the results
on the data sheet shown in Figure 3-3.
7. Calculations, Data Analysls, and Report-
ing.
7.1 Procedure for determination of mean
values and confldence intervals,
" 7.1.1 The mean value of o data cet is cal-
culated according to equation 3-1.

Vit

=n x A
=1  Equation 3-1
where:

~ Xp=absolute value of the measurements,

Z=s5um of the individual values,
x=mean value, and "
* n=number of data polnts,

72.1 The 95 percent confidence interval
(two-sided) Is calculated according to equa-
tion 3-2:

tors vr'—————‘
Clp=—"= Yn(Zxe)—(Zx1)?
- Equation 3-2

¢ EX=sum of all data points,
t975=t,—~«/2, and .

- where:

CIy 95 percent oonndencc lnten'nl €3~
PO timated of the average mean value.
value,
- Values for 975
n 2975
2 12.708
3 - 4.303
4 - =< - 3.182
5 2.718
6 2,671
7 Lot h ti. 2.447
8 2,365
] - 2.306
10 2.202
11 . 2,228 |
12 2.201
13 2.1179
14 C 5. b 2,160
15 2,145~
16 = 2.131

The values In this table are already corrected
for n-<1 degrees of freedom. Use n equal to
the number of samples as data points.
-~ 7.2 Data ‘Analysls and Reporting. ‘

7.2.1 Zero Drift (2-hour). Using the zero
concentration values measured each two
hours during the field test, calculate the dif-
ferences between the consecutive two-hour
readings expressed in ppm. Calculate the*
mean difference and the confidence interval
using equations 3-1 and 3-2, Record the sum
of the absolute mean value and the confi-
dence interval on tho data sheet shown in
Figure 3-1, -~

7.22>Zero Drift (24-hour). Using the mro
concentratidn - values measured every 24
hours during the fleld test, calculate the dif-
ferences between the zero point after zero
adjustment and the zero value 24 hours
later just prior to zero adjustment. Calculate
the mean value of these polnts and the con-
fidence inferval using equations 3-1 and 3-2.

-meet any

-oped under p.
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Record the zero drift (the sum’of the ab-
golute mean and confidence interval) on the
data sheet shown in Figure 3-2.

7.23 Callbration Drift (2-hour). Using the
callbration values obtailned at two-hour in-
tervals during the fleld test, calculafe the
differences between consecutive two-hour
readings expressed a3 ppm. These yalues
should be corrected for the corresponding
zero drift durlng that two-hour perfod. Cal-
culate the mean and confidence interval of
theco corrected difference values using equa-
tlons 3-1 and 3-2. Do not use the differences
between non-concecutive readings. Record
the sum of the absolute mean and confi-
dence Interval upon the data sheet shown
in Figure 3-1.

724 Calibration Drift (24-hour). Using the
calibration values measured every 22 hours
during the fleld test, calculate the differ-
ences between the callbration concentration

reading after zero and calibration adjust-~

ment and the callbration concentration read-
Ing 24 hours later after zero adjustment but
before calibration adjustment. Calculate the
mean value of theze differences and the con-
fidence Interval using equations 3-1 and 3-2.
Record the of the absolute mean and
confldence interval on the data sheet shown
In Pigure 3-2.

725 Operational Test Period. During the
168-hour performance and operational test
period, the continuous monitoring system
shall not receive any corrective maintenance,
repafr, replacement, or adjustment other
than that clearly specified as required in the
manufacturer’s written operation and main-
tenance manuals as routine and expected
during a one-week period. If the continucus
monitoring system operates within the speci-
fled performance parameters and dges not re-
quire corrective maintenance, repair, replace-

ment or adjustment other than as specified ~

above during the 168-bhour test period, the
operational period will be successfully con-
cluded. Fallure of the continuous monitoring
system to meet this requirement shall call
for a repetition of the 168 hour test periocd.
Portlons of the test which were satisfactorily
completed need not be repeated. Fafture to
performance specifications shall
call for a repetition of the one-week perform-
ance test period and that portion of the test-
ing which is related to the falled specifica-
tion. All malintepance and adjustments re-

.quired shall be recorded. Output readings

shall be Yecorded be!ore and after all ad-
- Justments. - -~

72.8 Response Time. Using the data devel-
h 5.3, calculate the time

terval from concentration switching to 95
percent to the final stable value for all up-
scalo and downscale tests. Report the mean of
the three upscale test times and the mean of
the three downscale test times. The two av-
crago times should not differ by more than
15 percent of the slower time. Report the
slower time as the system response time. Re-
cord the results on Figure 3—3

8. References.

8.1 “Performance Speclﬂcat!ons for Sta-
tionary Source Monltoring Systems for Gases
and Vislble Emissions,” Environmental Pro-
tection Agency, Research Triangle Park, N.C.,
EPA-850/2-74-013, January 1674.

82 “Experimental Statistics,”” Department
of Commerce, National Bureau of Standards

Handbook 91, 1963, pp. 3-31, paragraphs -

3-3.14.-

{Secs. 111 and 114 of the Clean Air Act, as
amended by sec. 4(a) of Pub. L. 91-604, 82
Stat. 1678 (42 U.S.C. 1857¢-6, by sec. 15(c) (2) -
of Pub. L. 91—804 85 Stat. 1713 (42 US.C.
1857g) ).
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RULES ANMND -REGULATIONS .
Pata 4 N Zero Spaln Calibration
4 Time Zero - Drift Span Orift Drift
No. Begin End Date Reading (aZero) Reading {aSpan) (aspan-aZero)
1
2 -
1, )
Iy
N
|5 -
. -
7
8 N
. ; X
ho -
0
12
13
e~
15 \’ . N AN
ég"l‘?bE;:.:gngns-ﬁ:n-zfg"gr;f;; Drife v '(rZ(e:,I.o:S an . d
*Absolute Value. e - p I *
: Figure 341, Zero and Calibration Deift (2 Hour).
ate Zero | - Span Calibration
nd v Zero _Drift Reading Drift
Time Reading (aZero) (After zero adjustment) (aSpan)
/ )
- ’ . ‘ N
. Hero Drift = [Mean Zero Drift* - + C.1. (Zero) ]
3 .« ‘
. 1
Calibration Drift = [Mean Span Drift* + C.1. (Span) )|
o = ! ’ . Y,
* Absolute value
Figure 3-2, ~Zero and Calibration Drift (24-hour)

~
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RULES AND REGULATIONS

_ Date of Test - -
- Span Gas Concentration ppm
Analyzer Span Setting ppQ
1. secon}s
) _Upscale 2. seconds
- 3. seconds
) Average upscale response seconds
1. seconds
Downscala - 2. seconds
- 3. seconds
Averageédownsca'le response seconds
System average response time (sTcwer time) = seconds
jz.é'av.am.-/ from slower _ average upscale minus average downscale . q44%
system.average response slower tice
‘
- R Figure 3-3. Response

[FR Doc.756-26565 Filed 10-3~75;8:45 am])
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