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(v) Periods of nonoperation of the af-
fected source (or portion thereof), re-
sulting in cessation of the emissions to 
which the monitoring applies. 

[65 FR 3290, Jan. 20, 2000, as amended at 65 
FR 8768, Feb. 22, 2000; 71 FR 20460, Apr. 20, 
2006] 

§ 63.1414 Test methods and emission 
estimation equations. 

(a) Test methods. When required to 
conduct a performance test, the owner 
or operator shall use the test methods 
specified in paragraphs (a)(1) through 
(6) of this section, except where an-
other section of this subpart requires 
either the use of a specific test method 
or the use of requirements in another 
subpart containing specific test meth-
od requirements. 

(1) Method 1 or 1A, 40 CFR part 60, 
appendix A, shall be used for selection 
of the sampling sites if the flow meas-
uring device is a pitot tube, except that 
references to particulate matter in 
Method 1A do not apply for the pur-
poses of this subpart. No traverse is 
necessary when Method 2A or 2D, 40 
CFR part 60, appendix A is used to de-
termine gas stream volumetric flow 
rate. 

(2) Method 2, 2A, 2C, or 2D, 40 CFR 
part 60, appendix A, is used for velocity 
and volumetric flow rates. 

(3) Method 3, 40 CFR part 60, appen-
dix A, is used for gas analysis. 

(4) Method 4, 40 CFR part 60, appen-
dix A, is used for stack gas moisture. 

(5) The following methods shall be 
used to determine the organic HAP 
concentration. 

(i) Method 316 or Method 320, 40 CFR 
part 60, appendix A, shall be used to de-
termine the concentration of formalde-
hyde. 

(ii) Method 18, 40 CFR part 60, appen-
dix A, shall be used to determine the 
concentration of all organic HAP other 
than formaldehyde. 

(iii) Method 308, 40 CFR part 60, ap-
pendix A, may be used as an alter-
native to Method 18 to determine the 
concentration of methanol. 

(6) When complying with the alter-
native standard, as specified in 
§ 63.1413(f), the owner or operator shall 
use a Fourier Transform Infrared Spec-
troscopy (FTIR) instrument following 

Method PS–15, 40 CFR part 60, appendix 
B. 

(b) Batch process vent performance test-
ing procedures—(1) Average batch vent 
flow rate determination. The average 
batch vent flow rate for a batch emis-
sion episode shall be calculated using 
Equation 1 of this section: 

AFR

FR

nepisode

i
i

n

= =
∑

1 [Eq.  1]

Where: 

AFRepisode=Average batch vent flow rate for 
the batch emission episode, scmm. 

FRi=Volumetric flow rate for individual 
measurement i, taken every 15 minutes 
using the procedures in paragraph (a)(2) of 
this section, scmm. 

n=Number of flow rate measurements taken 
during the batch emission episode. 

(2) Average batch vent concentration 
determination using an integrated sample. 
If an integrated sample is taken over 
the entire batch emission episode to 
determine the average batch vent con-
centration of total organic HAP, or-
ganic HAP emissions shall be cal-
culated using Equation 2 of this sec-
tion: 
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[Eq.  2]

Where: 

Eepisode = Emissions, kg/episode. 
K=Constant, 2.494× 10¥6 (ppmv)¥1 (gm-mole/ 

scm) (kg/gm) (min/hr), where standard 
temperature is 20 °C. 

Cj=Average batch vent concentration of sam-
ple organic HAP component j of the gas 
stream, dry basis, ppmv. 

Mj=Molecular weight of sample organic HAP 
component j of the gas stream, gm/gm- 
mole. 

AFR=Average batch vent flow rate of gas 
stream, dry basis, scmm. 

Th=Hours/episode. 
n=Number of organic HAP in stream. 

(3) Average batch vent concentration 
determination using grab samples. If grab 
samples are taken to determine the av-
erage batch vent concentration of total 
organic HAP, organic HAP emissions 
shall be calculated as follows: 

(i) For each measurement point, the 
emission rate shall be calculated using 
Equation 3 of this section: 
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Where: 

Epoint=Emission rate for individual measure-
ment point, kg/hr. 

K=Constant, 2.494× 10¥6 (ppmv)¥1 (gm-mole/ 
scm) (kg/gm) (min/hr), where standard 
temperature is 20 °C. 

Cj=Concentration of sample organic HAP 
component j of the gas stream, dry basis, 
ppmv. 

Mj=Molecular weight of sample organic HAP 
component j of the gas stream, gm/gm- 
mole. 

FR=Flow rate of gas stream for the measure-
ment point, dry basis, scmm. 

n=Number of organic HAP in stream. 

(ii) The organic HAP emissions per 
batch emission episode shall be cal-
culated using Equation 4 of this sec-
tion: 
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Where: 
episode=Emissions, kg/episode. 
DUR=Duration of the batch emission epi-

sode, hr/episode. 
Ei=Emissions for measurement point i, kg/hr. 
n=Number of measurements. 

(4) Control device efficiency determina-
tion for a batch emission episode. The 
control efficiency for the control de-
vice shall be calculated using Equation 
5 of this section: 
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Where: 

R=Control efficiency of control device, per-
cent. 

Einlet=Mass rate of total organic HAP for 
batch emission episode i at the inlet to the 
control device as calculated under para-
graph (b)(2) or (b)(3) of this section, kg/epi-
sode. 

Eoutlet=Mass rate of total organic HAP for 
batch emission episode i at the outlet of 
the control device, as calculated under 
paragraph (b)(2) or (b)(3) of this section, kg/ 
episode. 

n=Number of batch emission episodes in the 
batch cycle selected to be controlled. 

(c) Percent oxygen correction for com-
bustion control devices. If the control de-
vice is a combustion device, total or-
ganic HAP concentrations shall be cor-
rected to 3 percent oxygen when sup-
plemental combustion air is used to 
combust the emissions. The integrated 
sampling and analysis procedures of 
Method 3B, 40 CFR part 60, appendix A, 
shall be used to determine the actual 
oxygen concentration (%020). The sam-
ples shall be taken during the same 
time that the total organic HAP sam-
ples are taken. The concentration cor-
rected to 3 percent oxygen (Cc) shall be 
computed using Equation 6 of this sec-
tion: 
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Where: 

Cc=Concentration of total organic HAP cor-
rected to 3 percent oxygen, dry basis, 
ppmv. 

Cm=Total concentration of TOC in vented gas 
stream, average of samples, dry basis, 
ppmv. 

%02d=Concentration of oxygen measured in 
vented gas stream, dry basis, percent by 
volume. 

(d) Uncontrolled organic HAP emis-
sions. Uncontrolled organic HAP emis-
sions for individual reactor batch proc-
ess vents or individual non-reactor 
batch process vents shall be deter-
mined using the procedures specified in 
paragraphs (d)(1) through (8) of this 
section. To estimate organic HAP 
emissions from a batch emissions epi-
sode, owners or operators may use ei-
ther the emissions estimation equa-
tions in paragraphs (d)(1) through (4) of 
this section, or direct measurement as 
specified in paragraph (d)(5) of this sec-
tion. Engineering assessment may be 
used to estimate organic HAP emis-
sions from a batch emission episode 
only under the conditions described in 
paragraph (d)(6) of this section. In 
using the emissions estimation equa-
tions in paragraphs (d)(1) through (4) of 
this section, individual component 
vapor pressure and molecular weight 
may be obtained from standard ref-
erences. Methods to determine indi-
vidual HAP partial pressures in multi-
component systems are described in 
paragraph (d)(9) of this section. Other 
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variables in the emissions estimation 
equations may be obtained through di-
rect measurement, as defined in para-
graph (d)(5) of this section; through en-
gineering assessment, as defined in 
paragraph (d)(6)(ii) of this section; by 
process knowledge; or by any other ap-
propriate means. Assumptions used in 
determining these variables shall be 
documented as specified in § 63.1417. 
Once organic HAP emissions for the 
batch emission episode have been de-
termined using either the emissions es-
timation equations, direct measure-
ment, or engineering assessment, or-

ganic HAP emissions from a single 
batch cycle shall be calculated in ac-
cordance with paragraph (d)(7) of this 
section, and annual organic HAP emis-
sions from the batch process vent shall 
be calculated in accordance with para-
graph (d)(8) of this section. 

(1) Emissions from purging of empty ves-
sels. Organic HAP emissions from the 
purging of an empty vessel shall be cal-
culated using Equation 7 of this sec-
tion. Equation 7 of this section does 
not take into account evaporation of 
any residual liquid in the vessel: 

E
V P MW

RT
Eqepisode

ves wavg m= −
( )( )( )

( . ) [ .1 0 37  7]

Where: 
Eepisode=Emissions, kg/episode. 
Vves=Volume of vessel, m3. 
P=Total organic HAP partial pressure, kPa. 
MWwavg=Weighted average molecular weight 

of organic HAP in vapor, determined in ac-
cordance with paragraph (d)(4)(i)(D) of this 
section, kg/kmol. 

R=Ideal gas constant, 8.314 m3·kPa/kmol·K. 
T=Temperature of vessel vapor space, K. 
m=Number of volumes of purge gas used. 

(2) Emissions from purging of filled ves-
sels. Organic HAP emissions from the 
purging of a filled vessel shall be cal-
culated using Equation 8 of this sec-
tion: 

E
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Where: 
Eepisode=Emissions, kg/episode. 
y=Saturated mole fraction of all organic 

HAP in vapor phase. 
Vdr=Volumetric gas displacement rate, m3/ 

min. 
P=Pressure in vessel vapor space, kPa. 
MWwavg=Weighted average molecular weight 

of organic HAP in vapor, determined in ac-
cordance with paragraph (d)(4)(i)(D) of this 
section, kg/kmol. 

R=Ideal gas constant, 8.314 m3·kPa/kmol·K. 
T=Temperature of vessel vapor space, K. 
Pi=Vapor pressure of individual organic HAP 

i, kPa. 
xi=Mole fraction of organic HAP i in the liq-

uid. 
n=Number of organic HAP in stream. 

Tm=Minutes/episode. 

(3) Emissions from vapor displacement. 
Organic HAP emissions from vapor dis-
placement due to transfer of material 
into or out of a vessel shall be cal-
culated using Equation 9 of this sec-
tion: 

E
y V P MW

RT 
Eqepisode

wavg=
( )( )( )( )

[ .  9]

Where: 

Eepisode=Emissions, kg/episode. 
y=Saturated mole fraction of all organic 

HAP in vapor phase. 
V=Volume of gas displaced from the vessel, 

m3. 
P=Pressure in vessel vapor space, kPa. 
MWwavg=Weighted average molecular weight 

of organic HAP in vapor, determined in ac-
cordance with paragraph (d)(4)(i)(D) of this 
section, kg/kmol. 

R=Ideal gas constant, 8.314 m3·kPa/kmol·K. 
T=Temperature of vessel vapor space, K. 

(4) Emissions from heating of vessels. 
Organic HAP emissions caused by the 
heating of a vessel shall be calculated 
using the procedures in either para-
graph (d)(4)(i),(ii), or (iii) of this sec-
tion, as appropriate. 

(i) If the final temperature to which 
the vessel contents is heated is lower 
than 50 K below the boiling point of the 
HAP in the vessel, then organic HAP 
emissions shall be calculated using the 
equations in paragraphs (d)(4)(i)(A) 
through (D) of this section. 
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(A) Organic HAP emissions caused by 
heating of a vessel shall be calculated 
using Equation 10 of this section. The 
assumptions made for this calculation 
are atmospheric pressure of 760 milli-

meters of mercury (mm Hg) and the 
displaced gas is always saturated with 
volatile organic compounds (VOC) 
vapor in equilibrium with the liquid 
mixture: 

E

P T
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Where: 

Eepisode=Emissions, kg/episode. 
(Pi)T1, (Pi)T2=Partial pressure (kPa) of each 

organic HAP i in the vessel headspace at 
initial (T1) and final (T2) temperature. 

n=Number of organic HAP in stream. 
Dh=Number of kilogram-moles (kg-moles) of 

gas displaced, determined in accordance 
with paragraph (d)(4)(i)(B) of this section. 

101.325=Constant, kPa. 
(MWWAVG, T1), (MWWAVG, T2)=Weighted average 

molecular weight of total organic HAP in 
the displaced gas stream, determined in ac-
cordance with paragraph (d)(4)(i)(D) of this 
section, kg/kmol. 

(B) The moles of gas displaced, D, is 
calculated using Equation 11 of this 
section: 

∆η =
V

R

Pa Pa
 11]fs 1 2

T T
Eq

1 2







−


















[ .

Where: 

Dh=Number of kg-moles of gas displaced. 
Vfs=Volume of free space in the vessel, m3. 
R=Ideal gas constant, 8.314 m3·kPa/kmol·K. 

Pa1=Initial noncondensible gas partial pres-
sure in the vessel, kPa. 

Pa2=Final noncondensible gas partial pres-
sure in the vessel, kPa. 

T1=Initial temperature of vessel, K. 
T2=Final temperature of vessel, K. 

(C) The initial and final pressure of 
the noncondensible gas in the vessel 
shall be calculated using Equation 12 of 
this section: 

Pa P T Eqi
i

= − ( )
=
∑101325

1

. [ .  12]
n

Where: 

Pa=Initial or final partial pressure of non-
condensible gas in the vessel headspace, 
kPa. 

101.325=Constant, kPa. 
(Pi)T=Partial pressure of each organic HAP i 

in the vessel headspace, kPa, at the initial 
or final temperature (T1 or T2). 

n=Number of organic HAP in stream. 

(D) The weighted average molecular 
weight of organic HAP in the displaced 
gas, MWwavg, shall be calculated using 
Equation 13 of this section: 

MW

mass of C) molecular 

mass of C)

Eqwavg
i

n

i

n= =

=

∑

∑

( (

(

[ .
i i

i

weight of C)

 13]1

1

Where: C=Organic HAP component 
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n=Number of organic HAP components in 
stream. 

(ii) If the vessel contents are heated 
to a temperature greater than 50 K 
below the boiling point, then organic 
HAP emissions from the heating of a 
vessel shall be calculated as the sum of 
the organic HAP emissions calculated 
in accordance with paragraphs 
(d)(4)(ii)(A) and (B) of this section. 

(A) For the interval from the initial 
temperature to the temperature 50 K 
below the boiling point, organic HAP 
emissions shall be calculated using 
Equation 10 of this section, where T2 is 
the temperature 50 K below the boiling 
point. 

(B) For the interval from the tem-
perature 50 K below the boiling point 
to the final temperature, organic HAP 
emissions shall be calculated as the 
summation of emissions for each 5 K 
increment, where the emissions for 
each increment shall be calculated 
using Equation 10 of this section. 

(1) If the final temperature of the 
heatup is at or lower than 5 K below 
the boiling point, the final temperature 
for the last increment shall be the final 
temperature for the heatup, even if the 
last increment is less than 5 K. 

(2) If the final temperature of the 
heatup is higher than 5 K below the 
boiling point, the final temperature for 
the last increment shall be the tem-

perature 5 K below the boiling point, 
even if the last increment is less than 
5 K. 

(3) If the vessel contents are heated 
to the boiling point and the vessel is 
not operating with a condenser, the 
final temperature for the final incre-
ment shall be the temperature 5 K 
below the boiling point, even if the last 
increment is less than 5 K. 

(iii) If the vessel is operating with a 
condenser, and the vessel contents are 
heated to the boiling point, the process 
condenser, as defined in § 63.1402, is con-
sidered part of the process. Organic 
HAP emissions shall be calculated as 
the sum of emissions calculated using 
Equation 10 of this section, which cal-
culates organic HAP emissions due to 
heating the vessel contents to the tem-
perature of the gas exiting the con-
denser, and emissions calculated using 
Equation 9 of this section, which cal-
culates emissions due to the displace-
ment of the remaining saturated non-
condensible gas in the vessel. The final 
temperature in Equation 10 of this sec-
tion shall be set equal to the exit gas 
temperature of the condenser. Equa-
tion 9 of this section shall be used as 
written below in Equation 14 of this 
section, using free space volume, and T 
is set equal to the condenser exit gas 
temperature: 

E
y V P MW

RT 
Eqepisode

fs wavg=
( )( )( )( )

[ .  14]

Where: 

Eepisode=Emissions, kg/episode. 
y=Saturated mole fraction of all organic 

HAP in vapor phase. 
Vfs=Volume of the free space in the vessel, 

m3. 
P=Pressure in vessel vapor space, kPa. 
MWwavg=Weighted average molecular weight 

of organic HAP in vapor, determined in ac-
cordance with paragraph (d)(4)(i)(D) of this 
section, kg/kmol. 

R=Ideal gas constant, 8.314 m3·kPa/kmol·K. 
T=Temperature of condenser exit stream, K. 

(5) Emissions determined by direct meas-
urement. The owner or operator may es-
timate annual organic HAP emissions 
for a batch emission episode by direct 

measurement. The test methods and 
procedures specified in paragraphs (a) 
and (b) of this section shall be used for 
direct measurement. If direct measure-
ment is used, the owner or operator 
shall perform a test for the duration of 
a representative batch emission epi-
sode. Alternatively, the owner or oper-
ator may perform a test during only 
those periods of the batch emission epi-
sode for which the emission rate for 
the entire episode can be determined or 
for which the emissions are greater 
than the average emission rate of the 
batch emission episode. The owner or 
operator choosing either of these op-
tions shall develop an emission profile 
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illustrating the emission rate (kilo-
gram per unit time) over the entire 
batch emission episode, based on either 
process knowledge or test data, to dem-
onstrate that test periods are rep-
resentative. Examples of information 
that could constitute process knowl-
edge include calculations based on ma-
terial balances and process stoichiom-
etry. Previous test results may be used 
to develop the emission profile pro-
vided the results are still relevant to 
the current batch process vent condi-
tions. The emission profile shall be in-
cluded in the site-specific test plan re-
quired by § 63.1417(h)(2). 

(6) Emissions determined by engineering 
assessment. To use engineering assess-
ment to estimate organic HAP emis-
sions from a batch emission episode, 
owners or operators shall comply with 
paragraphs (d)(6)(i) through (iii) of this 
section. 

(i) If the criteria specified in para-
graphs (d)(6)(i)(A), (B), and (C) of this 
section are met for a specific batch 
emission episode, the owner or oper-
ator may use engineering assessment 
to estimate organic HAP emissions 
from that batch emission episode. 

(A) Previous test data, where the 
measurement of organic HAP emis-
sions was an outcome of the test, that 
show a greater than 20 percent discrep-
ancy between the test value and the 
value estimated using the applicable 
equations in paragraphs (d)(1) through 
(4) of this section. Paragraphs 
(d)(6)(i)(A)(1) and (2) of this section de-
scribe test data that will be acceptable 
under this paragraph. 

(1) Test data for the batch emission 
episode obtained during production of 
the product for which the demonstra-
tion is being made. 

(2) Test data obtained for a batch 
emission episode from another process 
train where the test data were obtained 
during production of the product for 
which the demonstration is being 
made. Test data from another process 
train may be used only if the owner or 
operator can demonstrate that the 
data are representative of the batch 
emission episode for which the dem-
onstration is being made, taking into 
account the nature, size, operating 
conditions, production rate, and se-
quence of process steps (e.g., reaction, 

distillation, etc.) of the equipment in 
the other process train. 

(B) Previous test data for the batch 
emission episode with the highest or-
ganic HAP emissions on a mass basis 
where the measurement of organic 
HAP emissions was an outcome of the 
test, where data were obtained during 
the production of the product for which 
the demonstration is being made, and 
where the data show a greater than 20 
percent discrepancy between the test 
value and the value estimated using 
the applicable equations in paragraphs 
(d)(1) through (4) of this section. If the 
criteria in this paragraph are met, then 
engineering assessment may be used 
for all batch emission episodes associ-
ated with that batch cycle for the 
batch unit operation. 

(C) The owner or operator has re-
quested and been granted approval to 
use engineering assessment to estimate 
organic HAP emissions from a batch 
emissions episode. The request to use 
engineering assessment to estimate or-
ganic HAP emissions from a batch 
emissions episode shall contain suffi-
cient information and data to dem-
onstrate to the Administrator that en-
gineering assessment is an accurate 
means of estimating organic HAP 
emissions for that particular batch 
emissions episode. The request to use 
engineering assessment to estimate or-
ganic HAP emissions for a batch emis-
sions episode shall be submitted in the 
Precompliance Report, as required by 
§ 63.1417(d). 

(ii) Engineering assessment includes, 
but is not limited to, the following: 

(A) Previous test results, provided 
the tests are representative of current 
operating practices; 

(B) Bench-scale or pilot-scale test 
data obtained under conditions rep-
resentative of current process oper-
ating conditions; 

(C) Flow rate or organic HAP emis-
sion rate specified or implied within a 
permit limit applicable to the batch 
process vent; and 

(D) Design analysis based on accepted 
chemical engineering principles, meas-
urable process parameters, or physical 
or chemical laws or properties. Exam-
ples of analytical methods include, but 
are not limited to: 

(1) Use of material balances; 
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(2) Estimation of flow rate based on 
physical equipment design such as 
pump or blower capacities; 

(3) Estimation of organic HAP con-
centrations based on saturation condi-
tions; and 

(4) Estimation of organic HAP con-
centrations based on grab samples of 
the liquid or vapor. 

(iii) Data or other information used 
to demonstrate that the criteria in 
paragraph (d)(6)(i) of this section have 
been met shall be reported as specified 
in paragraphs (d)(6)(iii)(A) and (B) of 
this section. 

(A) Data or other information used to 
demonstrate that the criteria in para-
graphs (d)(6)(i)(A) and (B) of this sec-
tion have been met shall be reported in 
the Notification of Compliance Status, 
as required by § 63.1417(e)(9). 

(B) The request for approval to use 
engineering assessment to estimate or-
ganic HAP emissions from a batch 
emissions episode as allowed under 
paragraph (d)(6)(i)(C) of this section, 
and sufficient data or other informa-
tion for demonstrating to the Adminis-
trator that engineering assessment is 
an accurate means of estimating or-
ganic HAP emissions for that par-
ticular batch emissions episode shall 
be submitted with the Precompliance 
Report, as required by § 63.1417(d). 

(7) Emissions for a single batch cycle. 
For each batch process vent, the or-
ganic HAP emissions associated with a 
single batch cycle shall be calculated 
using Equation 15 of this section: 

E E Eqcycle episode
i

n

i
=

=
∑ [ .  15]

1
Where: 
Ecycle=Emissions for an individual batch 

cycle, kg/batch cycle. 
Eepisodei=Emissions from batch emission epi-

sode i, kg/episode. 
n=Number of batch emission episodes for the 

batch cycle. 

(8) Annual emissions from a batch proc-
ess vent. Annual organic HAP emissions 
from a batch process vent shall be cal-
culated using Equation 16 of this sec-
tion: 

AE N E Eqi cycle
i

n

i
= ( )( )

=
∑ [ .  16]

1

Where: 

AE=Annual emissions from a batch process 
vent, kg/yr. 

Ni=Number of type i batch cycles performed 
annually, cycles/year. 

Ecyclei=Emissions from the batch process vent 
associated with a single type i batch cycle, 
as determined in paragraph (d)(7) of this 
section, kg/batch cycle. 

n=Number of different types of batch cycles 
that cause the emission of organic HAP 
from the batch process vent. 

(9) Partial pressures in multicomponent 
systems. Individual HAP partial pres-
sures in multicomponent systems shall 
be determined using the appropriate 
method specified in paragraphs (d)(9)(i) 
through (iii) of this section. 

(i) If the components are miscible, 
use Raoult’s law to calculate the par-
tial pressures; 

(ii) If the solution is a dilute aqueous 
mixture, use Henry’s law constants to 
calculate partial pressures; 

(iii) If Raoult’s law or Henry’s law is 
not appropriate or available, the owner 
or operator may use any of the options 
in paragraph (d)(9)(iii)(A), (B), or (C) of 
this section. 

(A) Experimentally obtained activity 
coefficients, Henry’s law constants, or 
solubility data; 

(B) Models, such as group-contribu-
tion models, to predict activity coeffi-
cients; or 

(C) Assume the components of the 
system behave independently and use 
the summation of all vapor pressures 
from the HAPs as the total HAP par-
tial pressure. 

§ 63.1415 Monitoring requirements. 
(a) General requirements. Each owner 

or operator of an emission point lo-
cated at an affected source that uses a 
control device to comply with the re-
quirements of this subpart and has one 
or more parameter monitoring level re-
quirement specified under this subpart, 
shall install the monitoring equipment 
specified in paragraph (b) of this sec-
tion in order to demonstrate continued 
compliance with the provisions of this 
subpart. All monitoring equipment 
shall be installed, calibrated, main-
tained, and operated according to man-
ufacturer’s specifications or other writ-
ten procedures that provide adequate 
assurance that the equipment would 
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