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(100-%H,0)

E,=KC, Q
2 = 100
(Eq. F-2)
where,
En=Hourly SO: mass emissions, Ib/hr.
K=1.660x10-7 for SOz . (Ib/scf)/ppm.
Cuwp=Hourly average SO. concentration. ppm
(dry).
Qu=Hourly average volumetric flow rate,
scfh as measured (wet).
%H.0=Hourly average stack moisture con-
tent, percent by volume.
2.3 Use the following equations to cal-
culate total SO; mass emissions for each cal-
endar quarter (Eq. F-3) and for each calendar

year (Eq. F-4) in tons.
R
Y. E
E - k=1

’ 2000

(Eq. F-3)
where,
Eq=Quarterly total SO; mass emissions, tons.
En=Hourly SO, mass emissions, lb/hr.
n=Number of hourly SO, emissions values

during calendar quarter.
2000=Conversion of 2000 1b per ton.

4
E,=Y E,

g=1

(Eq. F-4)
where,
E.=Annual total SO: mass emissions, tons.
Eq=Quarterly SO; mass emissions, tons.

=Quarters for which E, are available during

calendar year.

2.4 Round all SO; mass emissions to the
number of decimal places identified in
§75.50(c) or §75.54(c) of this part (in lb/hr).

3. PROCEDURES FOR NOx EMISSION RATE

Use the following procedures to convert
continuous emission monitoring system

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

measurements of NO, concentration (ppm)
and diluent concentration (percentage) into
NO, emission rates (in lb/mmBtu). Perform
measurements of NO, and diluent (O: or COa)
concentrations on the same moisture (wet or
dry) basis.

3.1 When the NO, continuous emission
monitoring system uses O, as the diluent,
and measurements are performed on a dry
basis, use the following conversion proce-
dure:

20.9

E=KC, F ————
7 209 - %0,

(Eq. F-5)

where,

K. E, Cu F. and %0; are defined in section 3.3
of this appendix. When measurements are
performed on a wet basis, use the equations
in Method 19 in Appendix A of part 60 of this
chapter.

3.2 When the NOx continuous emission
monitoring system uses CO: as the diluent,
use the following conversion procedure:

E=KC,F,
%CO,

(Eq. F-6)

where:

K, E, Ch, Fc, and %CO; are defined in section
3.3 of this appendix.

When CO; and NOx measurements are per-
formed on a different moisture basis, use
the equations in Method 19 in Appendix
A of part 60 of this chapter.

3.3 Use the definitions listed below to de-
rive values for the parameters in Equations
F-5 and F-6 of this appendix.

3.3.1 K=1.194x10-7 (Ib/dscf)/ppm NO,.

3.3.2 E=pollutant emissions, lb/mmBtu.

3.3.3 Cp=hourly average pollutant con-
centration, ppm.

3.34 %0, %CO;=oxygen or carbon dioxide
volume (expressed as percent O: or COz).
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3.3.5 F, Fc.=a factor representing a ratio of
the volume of dry flue gases generated to the
caloric value of the fuel combusted (F). and
a factor representing a ratio of the volume of
CO: generated to the calorific value of the
fuel combusted (F.), respectively. Table 1
lists the values of F and F. for different
fuels. A minimum concentration of 5.0 per-
cent CO; and a maximum concentration of
14.0 percent O: may be substituted for meas-
ured diluent gas concentration values during
unit start-up.

TABLE 1.—F- AND F.-FACTORS 1

Edal F-factor (dscfl | Fe-factor (scf
mmBtu) CO»/mmBtu)
Coal (as defined by ASTM
D388-92):

Anthracite ...........cccoieeiies 10,100 1,970
9,780 1,800
9,860 1,910
9,190 1,420

3.64 (%H) +1.53 (%C) +0.57 (%5) +0.14 (%N) -0.46 (%0)

002754
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TABLE 1.—F- AND F.-FACTORS '—Continued
Fuel F-factor (dscf/ | F.-factor (scf
mmBtu) CO./mmBtu)
8710 1,040
8.710 1,190
8.710 1,250
9,600 1,820
9,240 1,830

1Determined at standard conditions: 20 °C (68 °F) and
29.92 inches of mercury.

3.3.6 Equations F-7a and F-7b may be used
in lieu of the F or F. factors specified in Sec-
tion 3.3.5 of this appendix to calculate an F
factor (dscf/mmBtu) on a dry basis or an F.
factor (s¢f COxmmBtu) on either a dry or
wet basis.

(Calculate all F- and F. factors at standard
conditions of 20 °C (68 °F) and 29.92 inches of
mercury.)

x 10%

GCV

F =
(Eq. F-Ta)
F_ = 321 x 10°(%C)
° GCVv
(Eq. F-Thb)

3.36.1 H, C, S, N, and O are content by
weight of hydrogen, carbon, sulfur, nitrogen,
and oxygen (expressed as percent), respec-
tively, as determined on the same basis as
the gross calorific value (GCV) by ultimate
analysis of the fuel combusted using ASTM
D3176-89, “‘Standard Practice for Ultimate
Analysis of Coal and Coke” (solid fuels).
ASTM D5291-92, "'Standard Test Methods for
Instrumental Determination of Carbon, Hy-
drogen, and Nitrogen in Petroleum Products
and Lubricants"” (liquid fuels) or computed
from results using ASTM D1945-91, “Stand-
ard Test Method for Analysis of Natural Gas
by Gas Chromatography' or ASTM D1946-90,
*Standard Practice for Analysis of Reformed
Gas by Gas Chromatography'’ (gaseous fuels)
as applicable. (These methods are incor-
porated by reference under §75.6 of this part.)

3.3.6.2 GCV is the gross calorific value
(Btu/lb) of the fuel combusted determined by
ASTM D2015-91, *'Standard Test Method for
Gross Calorific Value of Coal and Coke by
the Adiabatic Bomb Calorimeter”, ASTM
D1989-92 “‘Standard Test Method for Gross
Calorific Value of Coal and Coke by Micro-
processor Controlled Isoperibol
Calorimeters,”” or ASTM D3286-91a ''Stand-

ard Test Method for Gross Calorific Value of
Coal and Coke by the Isoperibol Bomb Calo-
rimeter” for solid and liquid fuels, and
ASTM D240-87 (Reapproved 1991) ‘‘Standard
Test Method for Heat of Combustion of Lig-
uid Hydrocarbon Fuels by Bomb Calorime-
ter”, or ASTM D2382-88 ‘''Standard Test
Method for Heat of Combustion of Hydro-
carbon Fuels by Bomb Calorimeter (High-
Precision Method)" for oil; and ASTM D3588-
91 "Standard Practice for Calculating Heat
Value, Compressibility Factor. and Relative
Density (Specific Gravity) of Gaseous
Fuels,” ASTM D4891-89 ‘‘Standard Test
Method for Heating Value of Gases in Natu-
ral Gas Range by Stoichiometric Combus-
tion,"” GPA Standard 2172 86 'Calculation of
Gross Heating Value, Relative Density and
Compressibility Factor for Natural Gas Mix-
tures from Compositional Analysis,” GPA
Standard 2261-90 ‘‘Analysis for Natural Gas
and Similar Gaseous Mixtures by Gas Chro-
matography,' or ASTM D1826-88, "Standard
Test Method for Calorific (Heating) Value of
Gases in Natural Gas Range by Continuous
Recording Calorimeter™ for gaseous fuels, as
applicable. (These methods are incorporated
by reference under §75.6).

3.3.6.3 For affected units that combust a
combination of fossil (coal, oil and gas) and
nonfossil (e.g., bark, wood, residue, or refuse)
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fuels, the F or F. value is subject to the
Administrator’s approval.

3.3.6.4 For affected units that combust
combinations of fossil fuels or fossil fuels
and wood residue, prorate the F or F. factors
determined by Section 3.3.5 of this appendix
in accordance with the applicable formula as
follows:

F=YXF, F.=YXF),

i=] i=]

(Eq. F-8)

where,

Xi = Fraction of total heat input derived
from each type of fuel (e.g.. natural gas,
bituminous coal, wood).

Fior (Fo): = Applicable F or F. factor for each
fuel type determined in accordance with
Section 3.3.5 of this appendix.

n = Number of fuels being combusted in com-
bination.

3.4 Use the following equations to cal-
culate the average NOx emission rate for
each calendar quarter (Eq. F-9) and the aver-
age emission rate for the calendar year (Eq.
F-10) in Ib/mmBtu.

n E.
=3 L

E,=2

i=1 1

where:

Eqg=Quarterly average NOx emission rate, lb/
mmBtu.

Ei=Hourly average Nox emission rate, lb/
mmbBtu.

n=Number of hourly rates during calendar
quarter.

mE.
i 1
Ea - 2
i=l m
where:

E.=Average NOx emission rate for the cal-
endar year, Ib/mmBru.

Ei=Hourly average NOx emission rate, lb/
mmbBtu.

m=Number of hours for which E; is available
in the calendar year.

3.5 Round all NOy emission rates to the
nearest 0.01 Ib/mmBtu.

(Eq. F-9)

(Eq. F-10)

4. PROCEDURES FOR CO; MASS EMISSIONS

Use the following procedures to convert
continuous emission monitoring system
measurements of CO: concentration (per-
centage) and volumetric flow rate (scfh) into
CO2 mass emissions (in tons/day) when the
owner or operator uses a CO. continuous
emission monitoring system (consisting of a
CO; or O pollutant monitor) and a flow mon-

002755
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itoring system to monitor CO, emissions
from an affected unit.

4.1 When CO; concentration is measured
on a wet basis, use the following equation to
calculate hourly CO: mass emissions rates
(in tons/hr).

Ev=KCnQu

(Eq. F-11)

where,

E:x = Hourly CO: mass emissions, tons/hr.

K = 5.7 x10-7 for COa, (tons/scf) /2%CO0:.

Cy=Hourly average CO; concentration, stack
moisture basis, %CO;. A minimum con-
centration of 5.0 percent CO: may be sub-
stituted for the measured concentration
during unit start-up.

Qn = Hourly average volumetric flow rate,
stack moisture basis, scfh.

4.2 When CO: concentration is measured
on a dry basis, use Equation F-2 to calculate
the hourly CO; mass emissions (in tons/hr)
with a K-value of 5.7 x 10-7 (tons/scf)%CO,
where E; = hourly CO. mass emissions, tons/
hr and Cy, = hourly average CO, concentra-
tion in flue; dry basis, %CO,.

4.3 Use the following equations to cal-
culate total CO; mass emissions for each cal-
endar quarter (Equation F-12 and for each
calendar year (Equation F-13).

Hl
E =
o, = L E,

(Eq. F-12)

where,

Ecozq = Quarterly total CO. mass emissions,
tons.

Ewni = Hourly CO: mass emissions (tons/hr).

Hr = Number of hourly CO. mass emissions
available during calendar quarter.

4
Eco,, = Y Eco,
g=1
(Eq. F-13)
where,
Econ=Annual total CO; mass emissions, tons.
Ecozq=Quarterly total CO; mass emissions,
tons.
q=Quarters for which Eco:q are available dur-
ing calendar year.

4.4 For an affected unit, when the owner
or operator is continuously monitoring Oa
concentration (in percent by volume) of flue
gases using an O, monitor, use the equations
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and procedures in section 4.4.1 through
443 of this appendix to determine
hourly CO: mass emissions (in tons).

002756
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4.4.1 Use appropriate F and F. factors
from section 3.3.5 of this appendix in the fol-
lowing equation to determine hourly average
CO; concentration of flue gases (in percent
by volume).

F. 20.9-0,,

CO,y =100

(Eq. F-14a)

Where:

CO:4=Hourly average CO: concentration, per-
cent by volume, dry basis.

F, F.=F-factor or carbon-based Fc-factor
from section 3.3.5 of this appendix.

Byt 20.9(
209 F

(Eq. F-14b)
Where:

CO:w=Hourly average CO. concentration, per-
cent by volume, wet basis.

O.w=Hourly average O; concentration, per-
cent by volume, wet basis. A maximum
concentration of 14.0 percent O; may be
substituted for the measured concentra-
tion during unit start-up.

F. F.=F-factor or carbon-based F.factor
from section 3.3.5 of this appendix.

20.9=Percentage of O, in ambient air.

%H:0=Moisture content of gas in the stack,
percent.

4.4.2 Determine CO; mass emissions (in
tons) from hourly average CO. concentration
(percent by volume) using Equation F-11 and
the procedure in section 4.1, where O; meas-
urements are on a wet basis, or using the
procedures in section 4.2 of this appendix.
where O measurements are on a dry basis.

5. PROCEDURES FOR HEAT INPUT

Use the following procedures to compute
heat input to an affected unit (in mmBtwhr
or mmBtu/day).

5.1 Calculate and record heat input to an
affected unit on an hourly basis, except as
provided below. The owner or operator may
choose to use the provisions specified in

20.9

20.9=Percentage of O, in ambient air.

Oa:4=Hourly average O: concentration, per-
cent by volume, dry basis. A maximum
concentration of 14.0 percent 02 may be
substituted for the measured concentra-
tion during unit start-up.

or

100

100—%}120) ]
T

§75.16(e) or in section 2.1.2 of appendix D of
this part in conjunction with the procedures
provided below to apportion heat input
among each unit using the common stack or
common pipe header.

5.2 For an affected unit that has a flow
monitor (or approved alternate monitoring
system under subpart E of this part for
measuring volumetric flow rate) and a dilu-
ent gas (O; or CO;) monitor. use the recorded
data from these monitors and one of the fol-
lowing equations to calculate hourly heat
input (in mmBtuwhr).

5.2.1 When measurements of CO: con-
centration are on a wet basis, use the follow-
ing equation:

1 %CO,,,
100

o=g,=

(Eq. F-15)

where,

HI=Hourly heat input, mmBtwhr.

Qu=Hourly average volumetric flow rate, wet
basis, scfh.

Fe=Carbon-based F-factor, listed in Section
3.3.5 of this appendix for each fuel, scf/
mmBtu.
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2%CO0:w=Hourly concentration of CO:, percent
CO: wet basis. A minimum concentration
of 5.0 percent CO; may be substituted for
the measured concentration during unit
startup.

5.2.2 When measurements of CO. con-

centration are on a dry basis, use the follow-
ing equation:

100-%H. %®CO.
HI = Q. ( 20) d
100F, 100
(Eq. F-16)
where

HI=Hourly heat input, mmBtu/hr.

Qn=Hourly average volumetric flow rate, wet
basis. scfh.

F.=Carbon-based F-Factor, listed above in
Section 3.3.5 of this appendix for each
fuel, scf/mmBtu.

9%C0z4=Hourly concentration of CO., percent
COa dry basis. A minimum concentration
of 5.0 percent CO; may be substituted for
the measured concentration during unit
startup.

%H,0=Moisture content of gas in the stack.
percent.

5.2.3 When measurements of O; concentra-
tion are on a wet basis, use the following
equation:

1 ((20.95'100)(100 - %H,0) - %0,, ]

HI = Q_ =
% F 209

(Eq. F-17)

where

HI=Hourly heat input, mmBtwhr.

Qw=Hourly average volumetric flow rate, wet
basis, scfh.

F=Dry basis F-Factor, listed above in Sec-
tion 3.3.5 of this appendix for each fuel.
dscf/mmBtu.

2%0:w=Hourly concentration of Oz, percent Oz
wet basis. A maximum concentration of
14.0 percent O; may be substituted for the
measured concentration during unit
startup.

%H.0=Hourly average stack moisture con-
tent, percent by volume.

5.2.4 When measurements of O, concentra-
tion are on a dry basis, use the following
equation:

=0 [a00 - %H,0)] [209 - %0,
"l 100F 209
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(Eq. F-18)

where,

HI=Hourly heat input, mmBtu/hr.

Qu.=Hourly average volumetric flow, wet
basis. scfh.

F=Dry basis F-factor, listed above in Section
3.3.5 of this appendix for each fuel, dscf/
mmBtu.

%H.0=Moisture content of the stack gas,
percent.

%0:¢=Hourly concentration of 0. percent O;
dry basis. A maximum concentration of
14.0 percent O: may be substituted for the
measured concentration during unit
startup.

5.3—5.4 [Reserved]

5.5 For a gas-fired or oil-fired unit that
does not have a flow monitor and is using
the procedures specified in appendix D to
this part to monitor SO; emissions or for any
affected unit using a common stack for
which the owner or operator chooses to de-
termine heat input by fuel sampling and
analysis, use the following procedures to cal-
culate hourly heat input in mmBtu/hr.

5.5.1 When the unit is combusting oil, use
the following equation to calculate hourly
heat input.

(Eq. F-19)
GCV,
HI, =M, —° (Eq. F-19)
10
Where:

Hlo=Hourly heat input from oil, mmBtwhr.

Mo=Mass of oil consumed per hour, as deter-
mined using procedures in appendix D of
this part, in lb, tons, or kg.

GCVo=Gross calorific value of oil, as meas-
ured daily by ASTM D240-87 (Reapproved
1991), ASTM D2015-91. or ASTM D2382-88,
Btu/unit mass (incorporated by reference
under §75.6 of this part).

10¢=Conversion of Btu to mmBtu.

When performing oil sampling and analysis
solely for the purpose of the missing data
procedures in §75.36, oil samples for measur-
ing GCV may be taken weekly and the proce-
dures specified in appendix D of this part for
determining the mass of oil consumed per
hour are optional.

5.5.2 When the unit is combusting gaseous
fuels, use the following equation to calculate
heat input from gaseous fuels for each hour.

(Eq. F-20)
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Q, xGCV
g ——k (Eq. F-20)
10,000
Where:
Hl;=Hourly heat input from gaseous fuel,
mmbBtuwhour,

Qg =Metered flow or amount of gaseous fuel
combusted during the hour, hundred
cubic feet.

GCV,=Gross calorific value of gaseous fuel,
as determined by sampling at least every
month the gaseous fuel is combusted. or
as verified by the contractual supplier at
least once every month the gaseous fuel
is combusted using ASTM D1826-88,
ASTM D3588-91, ASTM D4891-89, GPA
Standard 2172-86 ‘'Calculation of Gross
Heating Value, Relative Density and
Compressibility Factor for Natural Gas
Mixtures from Compositional Analysis,"
or GPA Standard 2261-90 “‘Analysis for
Natural Gas and Similar Gaseous Mix-
tures by Gas Chromatography.” Btuw/
cubic foot (incorporated by reference
under §75.6 of this part).

10,000=Conversion  factor,
(mmBrtu-scf).

5.5.3 When the unit is combusting coal,
use the procedures, methods, and equations
in sections 5.5.3.1-5.5.3.3 of this appendix to
determine the heat input from coal for each
24-hour period. (All ASTM methods are in-
corporated by reference under §75.6 of this
part.)

5.5.3.1 Perform coal sampling daily ac-
cording to section 5.3.2.2 in Method 19 in ap-
pendix A to part 60 of this chapter and use
ASTM Method D2234-89, "Standard Test
Methods for Collection of a Gross Sample of
Coal," (incorporated by reference under
§75.6) Type 1. Conditions A, B, or C and sys-
tematic spacing for sampling. (When per-
forming coal sampling solely for the pur-
poses of the missing data procedures in
§75.36, use of ASTM D2234-89 is optional, and
coal samples may be taken weekly.)

5.5.3.2 Use ASTM D2013-86. ‘‘Standard
Method of Preparing Coal Samples for Anal-
ysis,"" for preparation of a daily coal sample
and analyze each daily coal sample for gross
calorific value using ASTM D2015-91, '‘Stand-
ard Test Method for Gross Calorific Value of
Coal and Coke by the Adiabatic Bomb Calo-
rimeter', ASTM 1983-92 ‘‘Standard Test
Method for Gross Calorific Value of Coal and
Coke by Microprocessor Controlled
Isoperibol Calorimeters,”” or ASTM 3286-9la
“Standard Test Method for Gross Calorific
Value of Coal and Coke by the Isoperibol
Bomb Calorimeter.” (All ASTM methods are
incorporated by reference under §75.6 of this
part.)

On-line coal analysis may also be used if
the on-line analytical instrument has been

(Btu-100 scf)/
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demonstrated to be equivalent to the appli-
cable ASTM methods under §§75.23 and 75.66.

5.5.3.3 Calculate the heat input from coal
using the following equation:

HI, =M, SCY, (Eq. F-21)
500

(Eq. F-21)

Where:

HIc=Daily heat input from coal, mmBtuwday.

Mc=Mass of coal consumed per day. as meas-
ured and recorded in company records,
tons.

GCV.=Gross calorific value of coal sample, as
measured by ASTM D3176-89, D1989-92,
D3286-91a, or D2015-91, Btw/lb.

500=Conversion of Btuw/lb to mmBtu/ton.

5.5.4 For units obtaining heat input val-
ues daily instead of hourly, apportion the
daily heat input using the fraction of the
daily steam load or daily unit operating load
used each hour in order to obtain HI; for use
in the above equations. Alternatively, use
the hourly mass of coal consumed in equa-
tion F-21.

5.55 If a daily fuel sampling value for
gross calorific value is not available, sub-
stitute the maximum gross calorific value
measured from the previous 30 daily samples.
If a monthly fuel sampling value for gross
calorific value is not available, substitute
the maximum gross calorific value measured
from the previous 3 monthly samples.

5.5.6 If a fuel flow value is not available,
use the fuel flowmeter missing data proce-
dures in section 2.4 of appendix D of this
part. If a daily coal consumption value is not
available, substitute the maximum fuel feed
rate during the previous thirty days when
the unit burned coal.

5.5.7 Results for samples must be avail-
able no later than thirty calendar days after
the sample is composited or taken. However,
during an audit, the Administrator may re-
quire that the results be available in five
business days, or sooner if practicable.

6. PROCEDURE FOR CONVERTING VOLUMETRIC
FLow TO STP

Use the following equation to convert volu-
metric flow at actual temperature and pres-
sure to standard temperature and pressure.
Fstp=F Actal(Tsw/ Tsuck) (Psuck/Psia)

Where:

Fsre=Flue gas volumetric flow rate at stand-
ard temperature and pressure, scfh.

Facuai=Flue gas volumetric flow rate at ac-
tual temperature and pressure, acfth.

Tsw=Standard temperature=528 °R.

Tsuc=Flue gas temperature at flow monitor
location, °R, where °“R=460+°F.
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Psua=The absolute flue gas
pressure=barometric pressure at the flow
monitor location + flue gas static pres-
sure, inches of mercury.

Psy=Standard pressure=29.92 inches of mer-
cury.

7. PROCEDURES FOR SO. MASS EMISSIONS AT
UNITS WITH SO, CONTINUOUS EMISSION MON-
ITORING SYSTEMS DURING THE COMBUSTION

- OF GASEOUS FUEL

Use the following equation to calculate
hourly SO: mass emissions as allowed for
units with SO; continuous emission monitor-
ing systems during the combustion of pipe-
line natural gas under §75.11(e). These proce-
dures are optional prior to January 1, 1997
and are required on or after January 1, 1997.

E.=(0.0006) HI (Eq. F-23)
where,

En=Hourly SO; mass emissions, lb/hr.

0.0006=Default SO: emission rate for pipeline
natural gas, Ib/mmBtu.

Hl=Hourly heat input, as determined using
the procedures of section 5.2 of this ap-
pendix.

[58 FR 3701, Jan. 11, 1993; Redesignated and
amended at 60 FR 26553-26556, 26571, May 17,
1995; 61 FR 25585, May 22, 1996]

EFFECTIVE DATE NOTE: At 60 FR 26571, May
17, 1995, appendix F to part 75 was amended
by temporarily adding section 7, effective
July 17, 1995 through December 31, 1996.
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APPENDIX G TO PART 75—
DETERMINATION OF CO» EMISSIONS

1. APPLICABILITY

The procedures in this appendix may be
used to estimate CO. mass emissions dis-
charged to the atmosphere (in tons/day) as
the sum of CO; emissions from combustion
and, if applicable, CO; emissions from sor-
bent used in a wet flue gas desulfurization
control system, fluidized bed boiler, or other
emission controls.

2. PROCEDURES FOR ESTIMATING CO;
EMISSIONS FROM COMBUSTION

Use the following procedures to estimate
daily CO. mass emissions from the combus-
tion of fossil fuels. The optional procedure in
section 2.3 of this appendix may also be used
for an affected gas-fired unit. For an affected
unit that combusts any nonfossil fuels (e.g..
bark, wood, residue, or refuse), either use a
CO; continuous emission monitoring system
or apply to the Administrator for approval of
a unit-specific method for determining CO:
emissions.

2.1 Use the following equation to cal-
culate daily CO; mass emissions (in tons/day)
from the combustion of fossil fuels. Where
fuel flow is measured in a common pipe
header (i.e., a pipe carrying fuel for multiple
units), the owner or operator may use the
procedures in section 2.1.2 of appendix D of
this part for combining or apportioning
emissions, except that the term “SO. mass
emissions™ is replaced with the term “‘CO:
mass emissions.”

Weo,=

(Eq.G-1)

2,000 MW,
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Where:

Weco2=CO, emitted from combustion, tons/
day.

MW.=Molecular weight of carbon (12.0).

MW,:=Molecular weight of oxygen (32.0)

We=Carbon burned, 1b/day, determined using
fuel sampling and analysis and fuel feed
rates. Collect at least one fuel sample
during each week that the unit combusts
coal or oil, one sample per each shipment
for diesel fuel, and one fuel sample each
month the unit combusts gaseous fuels.
Collect coal samples from a location in
the fuel handling system that provides a
sample representative of the fuel
bunkered or consumed during the week.
Determine the carbon content of each
fuel sampling using one of the following
methods: ASTM D3178-89 for coal; ASTM
D5291-92 “*Standard Test Methods for In-
strumental Determination of Carbon,
Hydrogen. and Nitrogen in Petroleum
Products and Lubricants,” ultimate
analysis of oil, or computations based
upon ASTM D3238-90 and either ASTM
D2502-87 or ASTM D2503-82 (Reapproved
1987) for oil; and computations based on
ASTM DI1945-91 or ASTM D1946-90 for
gas. Use daily fuel feed rates from com-
pany records for all fuels and the carbon
content of the most recent fuel sample
under this section to determine tons of
carbon per day from combustion of each
fuel. (All ASTM methods are incor-
porated by reference under §75.6). Where
more than one fuel is combusted during a
calendar day, calculate total tons of car-
bon for the day from all fuels.

2.2 For an affected coal-fired unit, the es-
timate of daily CO. mass emissions given by
Equation G-1 may be adjusted to account for
carbon retained in the ash using the proce-
dures in either section 2.2.1 through 2.2.3 or
section 2.2.4 of this appendix.

2.2.1 Determine the ash content of the
weekly sample of coal using ASTM D3174-89
""Standard Test Method for Ash in the Anal-
ysis Sample of Coal and Coke From Coal"
(incorporated by reference under §75.6 of this
part).

2.2.2 Sample and analyze the carbon con-
tent of the fly-ash according to ASTM D3178-
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89, "Standard Test Methods for Carbon and
Hydrogen in the Analysis Sample of Coal and
Coke" (incorporated by reference under §75.6
of this part).

2.2.3 Discount the estimate of daily CO:
mass emissions from the combustion of coal
given by Equation G-1 by the percent carbon
retained in the ash using the following equa-
tion:

MWor| (A%) (C%
= W.,- | —2Z||22} =2 |w,
Wrcor = Weos (uw,](mo)[wo) s

where,

Whxco: = Net CO: mass emissions discharged
to the atmosphere. tons/day.

Weoz = Daily CO. mass emissions calculated
by Equation G-1, tons/day.

MWco2 = Molecular weight of carbon dioxide
(44.0).

MW, = Molecular weight of carbon (12.0).

A% = Ash content of the coal sample, per-
cent by weight.

C% = Carbon content of ash, percent by
weight.

Wecoa. = Feed rate of coal from company
records, tons/day.

2.24 The daily CO: mass emissions from
combusting coal may be adjusted to account
for carbon retained in the ash using the fol-
lowing equation:

Wicoz = .99 Weoz

(Eq. G-3)

where,

Whxeo: = Net CO; mass emissions from the
combustion of coal discharged to the at-
mosphere, tons/day.

.99 = Average fraction of coal converted into
CO; upon combustion.

Weoz: = Daily CO; mass emissions from the
combustion of coal calculated by Equa-
tion G-1, tons/day.

2.3 In lieu of using the procedures, meth-
ods, and equations in section 2.1 of this ap-
pendix, the owner or operator of an affected
gas-fired unit as defined under §72.2 of this
chapter may use the following equation and
records of hourly heat input to estimate
hourly CO; mass emissions (in tons).

Fo xHxU; xMWq
Weo, = 2 (Eq.G4)
2000
(Eq.G-4) Fec=Carbon-based F-factor, 1,040 scf/mmBtu
Where: for natural gas; 1,420 scf/mm/btu for

WCO0,;=CO- emitted from combustion, tons/hr.

crude, residual, or distillate oil.
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H = Hourly heat input in mmBtu, as cal-
culated using the procedures in section §
of appendix F of this part.

Uf=1/385 scf CO2/lb-mole at 14.7 psia and 68
o

3. PROCEDURES FOR ESTIMATING CO2
EMISSIONS FROM SORBENT

When the affected unit has a wet flue gas
desulfurization system, is a fluidized bed
boiler, or uses other emission controls with
sorbent injection, use either a CO: continu-
ous emission monitoring system or an O:
monitor and a flow moenitor, or use the pro-
cedures, methods, and equations in sections
3.1 through 3.2 of this appendix to determine
daily CO: mass emissions from the sorbent
(in tons).

3.1 When limestone is the sorbent mate-
rial, use the equations and procedures in ei-
ther section 3.1.1 or 3.1.2 of this appendix.

3.1.1 Use the following equation to esti-
mate daily CO. mass emissions from sorbent

(in tons).
MW,
MW,_.‘OD,

SEco, = Weuca, Fi

(Eq. G-5)

where,

SEc0:=CO; emitted from sorbent, tons/day.

Weaco3=CaCO; used, tons/day.

F,=1.00, the calcium to sulfur stoichiometric
ratio.

MWco2=Molecular weight of carbon dioxide
(44).

MWoe.cos=Molecular weight of calcium car-
bonate (100).

3.1.2 In lieu of using Equation G-5, any
owner or operator who operates and main-
tains a certified SO;-diluent continuous
emission monitoring system (consisting of
an SO; pollutant concentration monitor and
an O; or CO; diluent gas monitor), for meas-
uring and recording SO: emission rate (in 1b/
mmBtu) at the outlet to the emission con-
trols and who uses the applicable procedures,
methods, and equations in §75.15 of this part
to estimate the SO; emissions removal effi-
ciency of the emission controls, may use the
following equations to estimate daily CO.
mass emissions from sorbent (in tons).
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e Wo, MWy,

" 2000 MWy,

SE,

(Eq. G-6)

where,

SEc02=C0: emitted from sorbent, tons/day.

MWcoz=Molecular weight of carbon dioxide
(44).

MWso:=Molecular weight of sulfur dioxide
(64).

Wso2=Sulfur dioxide removed, lb/day, as cal-
culated below using Eq. G-T.

F.=1.0, the calcium to sulfur stoichiometric

ratio,

and
%R
Wso, =80;0————  (Eq.G-7)
2
(100 -%R)

(Eq. G-7)
where:

WS0.=Weight of sulfur dioxide removed, lb/
day.

S02=50: mass emissions monitored at the
outlet, lb/day, as calculated using the
equations and procedures in section 2 of
appendix F of this part.

%R=0verall percentage SO: emissions re-
moval efficiency, calculated using Equa-
tions 1 through 7 in §75.15 using daily in-
stead of annual average emission rates.

3.2 When a sorbent material other than
limestone is used, modify the equations,
methods, and procedures in Section 3.1 of
this appendix as follows to estimate daily
CO: mass emissions from sorbent (in tons).

3.2.1 Determine a site-specific value for
Fu, defined as the ratio of the number of
moles of CO; released upon capture of one
mole of SO;, using methods and procedures
satisfactory to the Administrator. Use this
value of F, (instead of 1.0) in either Equation
G-5 or Equation G-6.

3.2.2 When using Equation G-5, replace
MWocacos, the molecular weight of calcium
carbonate, with the molecular weight of the
sorbent material that participates in the re-
action to capture SO; and that releases CO:,
and replace Wc,cos. the amount of calcium
carbonate used (in tons/day). with the
amount of sorbent material used (in tons/
day).
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4. PROCEDURES FOR ESTIMATING TOTAL CO:
EMISSIONS

When the affected unit has a wet flue gas
desulfurization system, is a fluidized bed
boiler, or uses other emission controls with
sorbent injection, use the following equation
to obtain total daily CO: mass emissions (in
tons) as the sum of combustion-related emis-
sions and sorbent-related emissions.
W=Wco2+SEco2
(Eq. G-8)
where,

W,=Estimated total CO;
tons/day.

Weo2=C0: emitted from fuel combustion,
tons/day.

SEc02=C0O: emitted from sorbent, tons/day.

[58 FR 3701, Jan. 11, 1993, as amended at 60

FR 26556-26557, May 17, 1985; 61 FR 25585, May
22, 1996]

mass emissions,

APPENDIX H TO PART 75—REVISED
TRACEABILITY PROTOCOL NO. 1

This appendix consists of section 3.0.4 of
the Quality Assurance Handbook for Air Pol-
lution Measurement Systems, Vol. 3, U.S.
Environmental Protection Agency (revised 6/
9/87). The Quality Assurance Handbook may
be obtained from the Methods Research and
Development Division, MD 78-A, Atmos-
pheric Research Exposure and Assessment
Laboratory, U.S. Environmental Protection
Agency, Research Triangle Park, North
Carolina 27711.

3.0.4. Procedure for NBS-Traceable Certifi-
cation of Compressed Gas Working Stand-
ards Used for Calibration and Audit of Con-
tinuous Source Emission Monitors (Re-
vised Traceability Protocol No. 1)

Contents

Subsection Title

3.0.4.0 General Information

3.04.1 Procedure GI: Assay and Cer-
tification of a Compressed
Gas Standard Without Di-
lution

3.0.4.2 References

4.0 General Information

4.0.1 Purpose and Scope of the Procedure

Section 3.0.4 describes a procedure for as-
saying the concentration of gaseous pollut-
ant concentration standards and certifying
that the assay concentrations are traceable
to an authoritative reference concentration
standard. This procedure is recommended for
certifying the local working concentration
standards required by the pollutant monitor-
ing regulations of 40 CFR Part 60!2 for the
calibration and audit of continuous source
emission monitors. The procedure covers

002762

Pt. 75, App. H

certification of compressed gas (cylinder)
standards for CO, CO;, NO, NO:. and SO
(Procedure G1).

4.0.2 Reference Standards

Part 60 of the monitoring regulations ! re-
quires that working standards used for cali-
bration and audit of continuous source emis-
sion monitors be traceable to either a Na-
tional Bureau of Standards (NBS) gaseous
Standard Reference Material (SRM or a NBS/
EPA-approved Certified reference material
(CRM) 3. Accordingly, the reference standard
used for assaying and certifying a working
standard for these purposes must be an SRM,
a CRM, or a suitable intermediate standard
(see the next paragraph). SRM cylinder gas
standards available from NBS are listed in
Table 7.2 at the end of subsection 4.0. A cur-
rent list of CRM cylinder gases and CRM
vendors is available from the Quality Assur-
ance Division (MD-77), Environmental Mon-
itoring Systems Laboratory, U.S. EPA, Re-
search Triangle Park, NC 27711.

The EPA regulations define a "‘traceable”
standard as one which'. . . has been com-
pared and certified, either directly or via not
more than one intermediate standard, to a
primary standard such as a . . . NBS [gase-
ous] SRM or . . . CRM"+5. Certification of a
working standard directly to an SRM or
CRM primary standard is, of course. pre-
ferred and recommended because of the
lower error. However, an intermediate ref-
erence standard is permitted, if necessary. In
particular, a Gas Manufacturer’s Intermediate
Standard (see subsection 4.0.2.1) that has
been referenced directly to an SRM or a CRM
according to Procedure Gl is an acceptable
intermediate standard and could be used as
the reference standard on that basis. How-
ever. purchasers of commercial gas standards
referenced to an intermediate standard such
as a GMIS should be aware that, according
to the above definition, such a standard
would have to be used directly for calibra-
tion or audit. Since a second intermediate
standard is not permitted, such a standard
could not be used as a reference standard to
certify other standards.

4.0.2.1 Gas Manufacturer’s Intermediate
Standard (GMIS). A GMIS is a compressed
(cylinder) gas standard that has been as-
sayed with direct reference to an SRM or
CRM and certified according to Procedure
Gl. and also meets the following require-
ments:

1. A candidate GMIS must be assayed a
minimum of three (3) times, uniformly
spaced over a three (3) month period.

2. Each of the three (or more) assays must
be within 1.0 percent of the mean of the
three (or more) assays.

3. The difference between the last assay
and the first assay must not exceed 1.5 per-
cent of the mean of the three (or more) as-
says.
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4. The GMIS must be recertified every
three months, and the reassay must be with-
in 1.5 percent of the previous certified assay.
The recertified concentration of the GMIS is
the mean of the previous certified concentra-
tion and the reassay concentration.

4.0.2.2 Recertification of Reference Stand-
ards. Recertification requirements for SRMs
and CRMs are specified by NBS and NBS/
EPA, respectively. See 4.0.2.1 for GMIS recer-
tification requirements.

4.0.3 Using the Procedure

The assay/certification procedure described
here is carefully designed to minimize both
systematic and random errors in the assay
process. Therefore, the procedure should be
carried out as closely as possible to the way
it is described. Similarly, the assay appara-
tus has been specifically designed to mini-
mize errors and should be configured as
closely as possible to the design specified.
Good laboratory practice should be observed
in the selection of inert materials (e.g. Tef-
lon, stainless steel, or glass, if possible) and
clean. non-contaminating components for
use in portions of the apparatus in contact
with the candidate or reference gas con-
centrations.

4.0.4 Certification Documentation

Each assay/certification must be docu-
mented in a written certification report
signed by the analyst and containing at least
the following information:

1. Identification number (cylinder num-
ber).

2. Certified concentration of the standard,
in ppm or mole percent.

3. Balance gas in the standard mixture.

4. Cylinder pressure at certification.

5. Date of the assay/certification.

6. Certification expiration date (see 4.0.6.3).

7. ldentification of the reference standard
used: SRM number, cylinder number, and
concentration for an SRM; cylinder number
and concentration for a CRM or GMIS.

8. Statement that the assay/certification
was performed according to this section 3.0.4.

9. Identification of the laboratory where
the standard was certified and the analyst
who performed the certification.

10. Identification of the gas analyzer used
for the certification, including the make,
model, serial number, the measurement prin-
ciple, and the date of the last multipoint
calibration.
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11. All analyzer readings used during the
assay/certification and the calculations used
to obtain the reported certified value.

12. Chronological record of all certifi-
cations for the standard.

Certification concentrations should be re-
ported to 3 significant digits. Certification
documentation should be maintained for at
least 3 years.

4.0.5 Certification Label

A label or tag bearing the information de-
scribed in items 1 through 9 of subsection
4.0.4 must be attached to each certified gas
cylinder.

4.0.6 Assay/Certification of Compressed
Gas (Cylinder) Standards

4.0.6.1 Aging of newly-prepared gas stand-
ards. Freshly prepared gas standard con-
centrations and newly filled gas cylinders
must be aged before being assayed and cer-
tified. SO, concentrations contained in steel
cylinders must be aged at least 15 days:
other standards must be aged at least 4 days.

4.0.6.2 Stability test for reactive gas stand-
ards. Reactive gas standards, including nitric
oxide (NO), nitrogen dioxide (NO2), sulfur di-
oxide (S0). and carbon monoxide (CO). that
have not been previously certified must be
tested for stability as follows: Reassay the
concentration at least 7 days after the first
assay and compare the two assays. If the sec-
ond assay differs from the first assay by 1.5%
or less, the cylinder may be considered sta-
ble, and the mean of the two assays should
be reported as the certified concentration.
Otherwise, age the cylinder for a week or
more and repeat the test, using the second
and third assays as if they were the first and
second assays. Cylinders that are not stable
may not be sold and/or used for calibration
or audit purposes.

4.0.6.3 Recertification of compressed gas
standards. Compressed gas standards must be
recertified according to this section 3.0.4
within the time limits specified in Table
7.13.67, The reassay concentration must be
within 5% of the previous certified con-
centration. If not, the cylinder must be re-
tested for stability (subsection 4.0.6.2). The
certified concentration of a recertified
standard should be reported as the mean of
all assays, unless a clear trend or substantial
change suggests that previous assays are no
longer valid.

TABLE 7.1.—RECERTIFICATION LIMITS FOR COMPRESSED GAS STANDARDS

Pollutant Balance gas*

Maximum months until re-
certification for cylinder

Concentration range material

Passivated
Aluminum

Other

Carbon monoXide .........c...cceninees | N2 OF @IF

B PO i 36 6
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TABLE 7.1.—RECERTIFICATION LIMITS FOR COMPRESSED GAS STANDARDS—Continued

Maximum months until re-
certification for cylinder
Pollutant Balance gas " Concentration range matensl
Passiv:
Aominum | Ower
Nitric oxide .... Miizisss 25 ppm ... 24 6
Sulfur dioxide N or air 50499 ppm .. 24 6
Sulfur dioxide ... N3 or air 2 500 ppm . 36 6
Oxides of nitrogen Air 2100 ppm . 24 6
Nitrogen dioxide .. Air ...... 2 1000 ppm 24 6
Carbon dioxide ... .| N2 or air 2300 ppm ..... 36 18
Carbon dioxide and oxygen, (i.e. | N ... 2 5% CO;, 20% O: 36 &
blood gas).
ORGON_ icissinivngiaiinigi s 22 paroent . 36 18
Carbon dioxide and nitrous oxide 2 300 ppm CO,, 2300 ppb N.O 36 6
Others not specifically listed e & 6
Muiticomponent mixtures . ix See? 6
Mixtures with lower concentra- See? 6
tions.

'When used as a balance gas, "“air” is defined as a mixture of O and N, where the minimum concentration of O is 10% and

the concentration of N is greater than 60%.

2This protocol may be used to assay and certify individual components of multicomponent standards, provided that none of
the components interferes with the analysis of other components and provided that individual components must not react with

each other or with the balance gas. A multicomponent standard can be certified for a

period of time equal to that of its most

briefly certifiable component. For example, a standard containing 250 ppm sulfur dioxide and 100 ppm carbon monoxide in nitro-
gen can be certified for 24 months because the shortest certification period is 24 months.

3This protocol may be used for the certification of standards with concentrations that may be lower than those listed in Table
7.1. The initial certification period for such a lower concentration standard is 6 months. After this period, the standards may be

recertified. If the recertification demonstrates that the standard is not unstable, the second certification

period for this lower con-

centration standard is the same time period as indicated for the corresponding concentration standard listed in Table 7.1.

4.0.6.4 Minimum cylinder pressure. No com-
pressed gas cylinder standard should be used
when its gas pressure is below 700 kPa (100
psi). as indicated by the cylinder pressure
gauge.

4.0.6.5 Assay/certification of multi-compo-
nent compressed gas standards. Procedure Gl
may be used to assay and certify individual
components of multi-component gas stand-
ards, provided that none of the components
other than the component being assayed
cause a detectable response on the analyzer.

4.0.7 Analyzer Calibration

4.0.7.1 Basic analyzer calibration require-
ments. The assay procedure described in this
section 3.0.4 employs a direct ratio referenc-
ing technique that inherently corrects for
minor analyzer calibration variations (drift)
and DOES NOT depend on the absolute accu-
racy of the analyzer calibration. What is re-
quired of the analyzer is as follows: 1) it
must have a linear response to the pollutant
of interest (see subsection 4.0.7.5), 2) it must
have good resolution and low noise, 3) its re-
sponse calibration must be reasonably stable
during the assay/certification process, and 4)
all assay concentration measurements must
fall within the calibrated response range of
the analyzer.

4.0.7.2 Analyzer multipoint calibration. The
gas analyzer used for the assay/certification
must have had a multipoint calibration
within 3 months of its use when used with
this procedure. This calibration is not used

to quantitatively interpret analyzer readings
during the assay/certification of the can-
didate gas because a more accurate, direct
ratio comparison of the candidate concentra-
tion to the reference standard concentration
is used. However, this multipoint calibration
is necessary to establish the calibrated range
of the analyzer and its response linearity.

The multipoint calibration should consist
of analyzer responses to at least 5 concentra-
tions, including zero. approximately evenly
spaced over the concentration range. Ana-
lyzer response units may be volts, millivolts,
percent of scale, or other measurable ana-
lyzer response units. The upper range limit
of the calibrated range is determined by the
highest calibration point used. If the ana-
lyzer has a choice of concentration ranges,
the optimum range for the procedure should
be selected and calibrated. Plot the calibra-
tion points and compute the linear regres-
sion slope and intercept. See subsection
4.0.7.5 for linearity requirements and the use
of a mathematical transformation, if needed.
The intercept should be less than 1 percent
of the upper concentration range limit, and
the correlation coefficient (r) should be at
least 0.999.

4.0.7.3 Zero and span check and adjustment.
On each day that the analyzer will be used
for assay/certification, its response calibra-
tion must be checked with a zero and at
least one span concentration near the upper
concentration range limit. If necessary, the
zero and span controls of the analyzer should
be adjusted so that the analyzer's response
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(i.e. calibration slope) is within about
+5 percent of the response indicated by
the most recent multipoint calibration.
If a zero or span adjustment is made,
allow the analyzer to stabilize for at
least an hour or more before beginning
the assay procedure, since some ana-
lyzers drift for a period of time follow-
ing zero or span adjustment. If the ana-
lyzer is not in continuous operation,
turn it on and allow it to stabilize for
at least 12 hours before the zero and
span check.

4.0.7.4 Pollutant standard for multipoint
calibration and zero and span adjustment. The
pollutant standard or standards used for
multipoint calibration or zero and span
checks or adjustments must be obtained
from a compressed gas standard certified
traceable to an NBS SRM or a NBS/EPA
CRM according to Procedure Gl of this sec-
tion 3.0.4. This standard need not be the
same as the reference standard used in the
assay/certification. The zero gas must meet
the requirements in subsection 4.0.8.

4.0.7.5 Linearity of analyzer response. The
direct ratio assay technique used in Proce-
dure Gl requires that the analyzer have a
linear response to concentration. Linearity
is determined by comparing the quantitative
difference between a smoothly-drawn cali-
bration curve based on all calibration points
and a straight line drawn between zero and
an upper reference point (see Figure 1). This
difference is measured in concentration
units, parallel to the concentration axis,
from a point on the calibration curve to the
corresponding point for the same response on
the straight line.

For the general linearity requirement, the
straight line is drawn between zero and the
highest calibration point (Figure 1a). Linear-
ity is then acceptable when no point on the
smooth calibration curve deviates from the
straight line by more than 1.5 percent of the
value of the highest calibration concentra-
tion. An alternative linearity requirement is
defined on the basis of the actual reference
and candidate concentrations to be used for
the assay. In this case, the reference and
candidate concentrations are plotted on the

02
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calibration curve, and the straight line is
drawn from zero to the reference concentra-
tion and extrapolated, if necessary. beyond
the candidate concentration (Figure 1b). The
deviation of the smooth calibration curve
from the straight line at the candidate con-
centration point then must not exceed 0.8
percent of the value of the reference con-
centration. This latter specification may
allow the use of an analyzer having greater
nonlinearity when the reference and can-
didate concentrations are nearly the same.

For analyzers having an inherently non-
linear response, the response can usually be
linearized with a simple mathematical trans-
formation of the response values, such as
R’=square root(R) or R'=log(R). where R’ is
the transformed response value and R is the
actual analyzer response value. Using the
transformed response values, the multipoint
calibration should meet one of the above lin-
earity requirements as well as the require-
ments for intercept and correlation coeffi-
cient given in subsection 4.0.7.2.

4.0.8 Zero Gas

Zero gas used for dilution of any candidate
or reference standard should be clean, dry,
zero-grade air or nitrogen containing a con-
centration of the pollutant of interest equiv-
alent to less than 0.5 percent of the analyz-
er's upper range limit concentration. The
zero gas also should contain no contaminant
that causes a detectable response on the ana-
lyzer or that suppresses or enhances the ana-
lyzer's response to the pollutant. The oxygen
content of zero air should be the same as
that of ambient air.

4.0.9 Accuracy Assessment of Commercially
Available Standards

Periodically, the USEPA will assess the ac-
curacy of commercially available com-
pressed gas standards that have been assayed
and certified according to this section 3.0.4.
Accuracy will be assessed by EPA audit anal-
ysis of representative actual commercial
standards obtained via an anonymous agent.
The accuracy audit results, identifying the
actual gas manufacturers or vendors, will be
published as public information.
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TABLE 7.2.—NBS SRM REFERENCE GASES
SRM N Nominal con-
= Type centration
2627 . NO/N; .. 5 ppm.
2628 . NO/N, 10 ppm.
2629 . NO/N2 20 ppm.
1683b .. NO/N, 50 ppm.
1684b .. NO/N» 100 ppm.
16850 .. NO/N» 250 ppm.
1686b .. NO/N; 500 ppm.
1687b .. NO/N 1000 ppm.
2630 NO/N, 1500 ppm.
2631 NO/IN 3000 ppm.
2653 NO/LAIr 250 ppm.
2654 NO/LAIr 500 ppm.
2655 NOLAIr 1000 ppm.
2656 NO/LAIr 2500 ppm.
26122 CO/Air 10 ppm.
26132 CO/Air 20 ppm.
2614a COJAir 45 ppm.
COM; 10 ppm.
2635 COIN, 25 ppm.
COIN2 50 ppm.
CO/N2 100 ppm.
2636 COIN: 250 ppm.
COIN 500 ppm.
COIN, 1000 ppm.
COIN2 2500 ppm.
COIN; 5000 ppm.
CO/Ny 1 percent.
CO/N, 2 percent.
COMN: 4 percent.
CO/Nz 8 percent.
Oa/N2 2 percent.
Oa/N; 10 percent.
2 21 percent.
50 ppm.
100 ppm.
500 ppm.
1000 ppm.
1500 ppm.
2500 ppm.
3500 ppm.
330 ppm.
340 ppm.
350 ppm.
300 ppm.
400 ppm.
800 ppm.
0.5 percent
1.0 percent.
1.5 percent.
2.0 percent.
2.5 percent.
3.0 percent.
3.5 percent.
4.0 percent.
CO/N; . 7.0 percent.
CON; . 14.0 percent.
CaHy/AIr 3 ppm.
CaHy/AIr
CiHg/AIr
CaHy/AIr
CaHg/Ar ..
CaHu/N; ..
CaHw/N2
CaHg/N2
CaHy/N2
CaHe/N2
CaHy/N2
CaHg/N2
CaHa/N; ..

NBS-SRM cylinders contain approximately 870 liters of gas
at STP.
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For availability, contact: Office of Standard Reference Mate-
rials, Chemistry Building, Room B311, NBS, Gaithersburg,
Maryland 20899, (301) 975-6776. (FTS 879-6776).

4.1 Procedure GI: Assay and Certification of
a Compressed Gas Standard Without Dilu-
tion

4.1.1 Applicability

This procedure may be used to assay the
concentration of a candidate compressed gas
(cylinder) pollutant standard, based on the
concentration of a compressed gas (cylinder)
reference standard of the same pollutant
compound, and certify that the assayed con-
centration thus established for the candidate
standard is traceable to the reference stand-
ard. The procedure employs a pollutant gas
analyzer to compare the candidate and ref-
erence gas concentrations by direct measure-
ment—without dilution of either gas—to
minimize assay error.

4.1.2 Limitations

1. The concentration of the candidate gas
standard must be between 0.3. and 1.3 times
the concentration of the reference gas stand-
ard.

2. The analyzer must have a calibrated
range capable of directly measuring both the
candidate and the reference gas concentra-
tions.

3. The analyzer's response (or transformed
response) must be linear with respect to con-
centration.

4. The balance gas in both the candidate
and reference standards must be identical,
unless it can be shown that the analyzer is
insensitive to any difference in the balance
gases.

5. A source of clean, dry zero gas is re-
quired.

4.1.3 Assay Apparatus

Figure Gl illustrates the relatively simple
assay apparatus. The configuration is de-
signed to allow convenient routing of the
zero gas and undiluted samples of the ref-
erence gas and candidate gases, in turn, to
the analyzer for measurement, as selected by
three-way valves V1 and V2. Pressure regu-
lators and needle valves (V3 and V4) control
the individual gas flows. The pollutant con-
centrations are delivered to the analyzer via
a vented tee, which discharges excess flow
and insures that the assay concentrations
sampled by the analyzer are always at a
fixed (atmospheric) pressure. A small,
uncalibrated rotameter monitors the vent
flow to verify that the total gas flow rate ex-
ceeds the sample flow rate demand of the an-
alyzer so that no room air is admitted
through the vent. Valves V1 and V2 could be
replaced by a single four-way valve (with 3
inputs and 1 output) or by manually moving
the output connection to each of the gases as
needed. See also subsection 4.0.3.
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4.14 Analyzer

See subsection 4.0.7.1. The pollutant gas
analyzer must have a linear response func-
tion and a calibrated range capable of meas-
uring the full concentration of both the can-
didate and the reference gas standards di-
rectly, without dilution. It must have good
resolution (readability), good precision, a
stable response, and low output signal noise.
In addition, the analyzer must have good
specificity for the pollutant of interest so
that it has no detectable response to any
contaminant that may be contained in either
the candidate or reference gas. If the can-
didate and reference gases contain dissimilar
balance gases (air versus nitrogen or dif-
ferent proportions of oxygen in the balance
air, for example), the analyzer must be prov-
en to be insensitive to the different balance
gases. This may be accomplished by showing
no difference in analyzer response when
measuring pollutant concentrations diluted
with identical flow rates of the two balance
gases.

The analyzer should be connected to a suit-
able, precision chart recorder or other data
acquisition device to facilitate graphical ob-
servation and documentation of the analyzer
responses obtained during the assay.

4.1.5 Analyzer Calibration

4.1.5.1 Multipoint calibration.
sections 4.0.7.2 and 4.0.7.4.

4.1.5.2 Calibration range. The calibrated
range of the analyzer must include both the
candidate and reference gas concentrations,
such that the higher concentration does not
exceed 97 percent of the upper range limit,
and the lower concentration is not below 25
percent of the upper range limit (assuming a
lower range limit of zero). Within these lim-
its, select a calibrated analyzer range that
will produce the highest analyzer responses.

4.15.3 Linearity. The direct ratio assay
technique used in this procedure requires
that the analyzer have a linear response to
concentration (see subsection 4.0.7.5). High-
concentration-range analyzers of the type
that are required for this procedure may not
be inherently linear, but they usually have a
predictable, non-linear response characteris-
tic that can be mathematically transformed
to produce a sufficiently linear response
characteristic suitable for use in this proce-
dure. Any such response transformation
should be verified by using it for the
multipoint calibration. Caution should be
exercised in using a transformed response
curve because physical zero or span adjust-
ments to the analyzer may produce unex-
pected effects on the transformed char-
acteristic.

4.1.5.4 Zero and span adjustment. See sub-
sections 4.0.7.3 and 4.0.7.4. Prior to carrying
out the assay/certification procedure, check
the calibration of the analyzer and. if nec-

See sub-
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essary, adjust the analyzer's zero and span
controls to reestablish the response char-
acteristic determined at the most recent
multipoint calibration. Allow the analyzer
to stabilize for an hour or more after any
zero or span adjustment. If there is any
doubt that a transformed response char-
acteristic is still linear following a zero or
span adjustment, verify linearity with a
multipoint calibration (subsection 4.0.7.2)
using at least 3 known pollutant concentra-
tions. including zero.

4.1.6 Assay Gases

4.1.6.1 Candidate gas standard. See sub-
sections 4.0.6 and 4.1.2.

4.16.2 Reference gas standard. See sub-
sections 4.0.2, 4.1.2, and 4.0.6.4. Select a ref-
erence standard such that the concentration
of the candidate gas is not more than 30 per-
cent above nor less than 70 percent below the
concentration of the standard.

4.1.6.3 Zero gas. See subsection 4.0.8. The
zero gas should match the balance gas used
in the cylinder concentrations.

4.1.7 Assay Procedure

1. Verify that the assay apparatus is prop-
erly configured, as described in subsection
4.1.3 and shown in Figure Gl1.

2. Verify that the linearity of the analyzer
has been checked within the last 3 months
(see subsections 4.0.7.2, 4.0.7.5, and 4.1.4), that
the zero and span are adjusted correctly
(subsection 4.0.7.3), that the candidate and
reference gas concentrations are within 25
and 97 percent of the upper range limit of the
calibrated measurement range of the ana-
lyzer, and that the analyzer is operating
stably.

3. Adjust the flow rates of the three gases
(reference, candidate, and zero) to approxi-
mately the same value that will provide
enough flow for the analyzer and sufficient
excess to assure that no ambient air will be
drawn into the vent.

4. Conduct a triad of measurements with
the analyzer. Each triad consists of a meas-
urement of the zero gas concentration, a
measurement of the reference gas concentra-
tion, and a measurement of the candidate
gas concentration. Use valves V1 and V2 to
select each of the three concentrations for
measurement. For each measurement, allow
ample time for the analyzer to achieve a sta-
ble response reading. Record the stable ana-
lyzer response for each measurement, using
the same response units (volt, millivolts,
percent of scale, etc.) used for the multipoint
calibration and any transformation of the re-
sponse readings necessary for linearity. Do
not translate the response readings to con-
centration values via the calibration curve
(see the footnote following Equation Gl). Do
not make any zero, span, or other physical
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adjustments to the analyzer during the triad
of measurements.

5. Conduct at least 2 additional measure-
ment triads, similar to step 4 above. How-
ever, for these subsequent triads, change the
order of the three measurements (e.g. meas-
ure reference gas, zero gas, candidate gas for
the second triad and zero gas. candidate gas,
reference gas for the third triad, etc.).

6. If any one or more of the measurements
of a triad is invalid or abnormal for any rea-
son, discard all three measurements of the
triad and repeat the triad.

7. For each triad of measurements, cal-
culate the assay concentration of the can-
didate gas as follows:

Re - Ry
Rr - Rz

CC'Cr

Equation Gl

where:

«=Assay concentration of the candidate gas
standard, ppm or percent;

C.=Concentration of the reference gas stand-
ard, ppm or percent;

R.=Stable response reading of the analyzer
for the candidate gas, analyzer response
units;*

R,=Stable response reading of the analyzer
for the zero gas, analyzer response
units:*

=Stable response reading of the analyzer
for the reference gas, analyzer response
units.”

*Analyzer response units are the units used
to express the direct response readings of the
analyzer. such as volts, millivolts, percent of
scale, etc. DO NOT convert these direct re-
sponse readings to concentration units with
the multipoint calibration curve or other-
wise adjust these readings except for trans-
formation necessary to achieve response lin-
earity.

8. Calculate the mean of the 3 (or more)
valid assays. Calculate the percent difference
of each assay from the mean. If any one of
the assay values differs from the mean by
more than 1.5%. discard that assay value and
conduct another triad of measurements to
obtain another assay value. When at least 3
assay values all agree within 1.5% of their
mean, report the mean value as the certified
concentration of the candidate gas standard.
For newly-prepared reactive standards, a
reassay at least 7 days later is required to
check the stability of the standard; see sub-
section 4.0.6.2.

0027570
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4.1.8 Stability Test for Newly-Prepared
Standards

See subsections 4.0.6.1 and 4.0.6.2.

4,19 Certification Documentation
See subsections 4.0.4 and 4.0.5.

4.1.10 Recertification Requirements
See subsections 4.0.6.3 and 4.0.6.4.
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[58 FR 3701, Jan. 11, 1993; 58 FR 40751, 40752,
July 30, 1993]
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APPENDIX I TO PART 75—O0PTIONAL F—
FACTOR/FUEL FLOW METHOD [RESERVED)]

APPENDIX J TO PART 75—COMPLIANCE
DATES FOR REVISED RECORDKEEPING
REQUIREMENTS AND MISSING DATA
PROCEDURES

1. Recordkeeping Requirements

The owner or operator shall meet the rec-
ordkeeping requirements of subpart F of this
part by following either §§75.50, 75.51 and
75.52 or §§75.54, 75.55 and 75.56, from July 17,
1995 through December 31, 1995. On or after
January 1, 1996, the owner or operator shall
meet the recordkeeping requirements of sub-
part F of this part by meeting the require-
ments of §§75.54. 75.55, and 75.56.

2. Missing Data Substitution Procedures

The owner or operator shall meet the miss-
ing data substitution requirements for car-
bon dioxide (CO;) and heat input by following
either §§75.35 and 75.36 or sections 4.3.1
through 4.3.3, section 4.4.3 and sections 5.3
through 5.4 of appendix F of this part from
July 17, 1995 through December 31, 1995. The
owner or operator shall meet the missing
data substitution requirements for fuel
flowmeters in appendix D of this part by fol-
lowing either section 2.4.3.1 or sections 2.4.3.2
and 2.4.3.3 of appendix D of this part from
July 17, 1995 through December 31, 1995. On
or after January 1, 1996, the owner or opera-
tor shall meet the missing data substitution
requirements for CO; concentration, that
input and fuel flowmeters by meeting the re-
quirements of §§75.35 and 75.36 and sections
2.43.2 through 2.4.3.3 of appendix D of this
part.

[60 FR 26557, May 17, 1995]

PART 76—ACID RAIN NITROGEN
OXIDES EMISSION REDUCTION
PROGRAM

Sec.
76.1
76.2
76.3
76.4
76.5

Applicability.
Definitions.
General Acid Rain Program provisions.
Incorporation by reference.
NOx emission limitations for Group 1
boilers.
76.6 NOx emission limitations for Group 2
boilers. [Reserved]
76.7 Revised NOx emission limitations for
Group 1, Phase II boilers. [Reserved]
76.8 Early election for Group 1, Phase II
boilers.
76.9 Permit application and compliance
plans.
76.10 Alternative emission limitations.
76.11 Emissions averaging.
76.12 Phase I NOx compliance extensions.

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

76.13 Compliance and excess emissions.

76.14 Monitoring, recordkeeping, and re-
porting.

76.15 Test methods and procedures.

76.16 |Reserved]

APPENDIX A TO PART 76—PHASE I AFFECTED
COAL-FIRED UTILITY UNITS WITH GROUP 1
OR CELL BURNER BOILERS

APPENDIX B TO PART 76—PROCEDURES AND
METHODS FOR ESTIMATING COSTS OF NI-
TROGEN OXIDES CONTROLS APPLIED TO
GROUP 1, PHASE | BOILERS

AUTHORITY: 42 U.S.C. 7601 and 7651 et seq.

SOURCE: 60 FR 18761, Apr. 13, 1995, unless
otherwise noted.

§76.1 Applicability.

(a) Except as provided in paragraphs
(b) through (d) of this section, the pro-
visions apply to each coal-fired utility
unit that is subject to an Acid Rain
emissions limitation or reduction re-
quirement for SO: under Phase I or
Phase II pursuant to sections 404, 405,
or 409 of the Act.

(b) The emission limitations for NOx
under this part apply to each affected
coal-fired utility unit subject to sec-
tion 404(d) or 409(b) of the Act on the
date the unit is required to meet the
Acid Rain emissions reduction require-
ment for SO..

(c) The provisions of this part apply
to each coal-fired substitution unit or
compensating unit, designated and ap-
proved as a Phase I unit pursuant to
§72.41 or §72.43 of this chapter as fol-
lows:

(1) A coal-fired substitution unit that
is designated in a substitution plan
that is approved and active as of Janu-
ary 1, 1995 shall be treated as a Phase
I coal-fired utility unit for purposes of
this part. In the event the designation
of such unit as a substitution unit is
terminated after December 31, 1995,
pursuant to §72.41 of this chapter and
the unit is no longer required to meet
Phase I SO> emissions limitations, the
provisions of this part (including those
applicable in Phase I) will continue to
apply.

(2) A coal-fired substitution unit that
is designated in a substitution plan
that is not approved or not active as of
January 1, 1995, or a coal-fired com-
pensating unit, shall be treated as a
Phase II coal-fired utility unit for pur-
poses of this part.
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