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systems that meet the criteria in para-
graph (i)(4)(ii) of this section. You also 
must use the results of Equation I–24 of 
this subpart in place of the terms dij in 
Equation I–8 of this subpart and djk in 
Equation I–9 of this subpart, and use 
the results of Equation I–23 of this sub-
part in place of the results of Equation 
I–15 of this subpart for the term UTij. 

(i) Calculate emissions from con-
sumption of each intermittent low-use 
fluorinated GHG as defined in § 98.98 of 
this subpart using the default utiliza-
tion and by-product formation rates 
and equations specified in paragraph 
(i)(4) of this section. If a fluorinated 
GHG was not being used during the 
stack testing and does not meet the 
definition of intermittent low-use 
fluorinated GHG in § 98.98, then you 
must test the stack systems associated 
with the use of that fluorinated GHG at 
a time when that gas is in use at a 
magnitude that would allow you to de-
termine an emission factor for that gas 
according to the procedures specified 
in paragraph (i)(3) of this section. 

(ii) Calculate emissions from con-
sumption of each fluorinated GHG used 
in tools vented to stack systems that 
meet the criteria specified in para-
graphs (i)(2)(i) through (i)(2)(iii) of this 
section, and were not tested according 
to the procedures in paragraph (i)(3) of 
this section. Calculate emissions using 
the default utilization and by-product 
formation rates and equations specified 
in paragraph (i)(4) of this section. If 
you are using a fluorinated GHG not 
listed in Tables I–11, I–12, I–13, I–14, or 
I–15 of this subpart, then you must as-
sume utilization and by-product forma-
tion rates of zero for that fluorinated 
GHG. 

(5) To determine the total emissions 
of each fluorinated GHG from each fab 
under this stack testing option, you 
must sum the emissions of each 
fluorinated GHG determined from the 
procedures in paragraph (i)(3) of this 
section with the emissions of the same 
fluorinated GHG determined from the 

procedures in paragraph (i)(4) of this 
section. Sum the total emissions of 
each fluorinated GHG from all fabs at 
your facility to determine the facility- 
level emissions of each fluorinated 
GHG. 

[75 FR 74818, Dec. 1, 2010, as amended at 76 
FR 59551, Sept. 27, 2011; 77 FR 10380, Feb. 22, 
2012; 78 FR 68202, Nov. 13, 2013; 79 FR 25682, 
May 6, 2014] 

§ 98.94 Monitoring and QA/QC require-
ments. 

(a) [Reserved] 
(b) For purposes of Equation I–12 of 

this subpart, you must estimate fab- 
wide gas-specific heel factors for each 
container type for each gas used, ac-
cording to the procedures in para-
graphs (b)(1) through (b)(5) of this sec-
tion. This paragraph (b) does not apply 
to fluorinated GHGs or N2O that your 
fab uses in quantities of less than 50 kg 
in one reporting year and for which 
you calculate emissions as equal to 
consumption under § 98.93(a)(1), (a)(2), 
or (b), or for any intermittent low-use 
fluorinated GHG for which you cal-
culate emissions according to 
§ 98.93(i)(4)(i). 

(1) Base your fab-wide gas-specific 
heel factors on the trigger point for 
change out of a container for each con-
tainer size and type for each gas used. 
Fab-wide gas-specific heel factors must 
be expressed as the ratio of the trigger 
point for change out, in terms of mass, 
to the initial mass in the container, as 
determined by paragraphs (b)(2) and (3) 
of this section. 

(2) The trigger points for change out 
you use to calculate fab-wide gas-spe-
cific heel factors in paragraph (b)(1) of 
this section must be determined by 
monitoring the mass or the pressure of 
your containers. If you monitor the 
pressure, convert the pressure to mass 
using the ideal gas law, as displayed in 
Equation I–25 of this subpart, with the 
appropriate Z value selected based 
upon the properties of the gas.  

Where: 

p = Absolute pressure of the gas (Pa). 

V = Volume of the gas container (m3). 
Z = Compressibility factor. 
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n = Amount of substance of the gas (moles). 
R = Gas constant (8.314 Joule/Kelvin mole). 
T = Absolute temperature (K). 

(3) The initial mass you use to cal-
culate a fab-wide gas-specific heel fac-
tor in paragraph (b)(1) of this section 
may be based on the weight of the gas 
provided to you in gas supplier docu-
ments; however, you remain respon-
sible for the accuracy of these masses 
and weights under this subpart. 

(4) If a container is changed in an ex-
ceptional circumstance, as specified in 
paragraphs (b)(4)(i) and (ii) of this sec-
tion, you must weigh that container or 
measure the pressure of that container 
with a pressure gauge, in place of using 
a heel factor to determine the residual 
weight of gas. When using mass-based 
trigger points for change out, you must 
determine if an exceptional cir-
cumstance has occurred based on the 
net weight of gas in the container, ex-
cluding the tare weight of the con-
tainer. 

(i) For containers with a maximum 
storage capacity of less than 9.08 kg (20 
lbs) of gas, an exceptional cir-
cumstance is a change out point that 
differs by more than 50 percent from 
the trigger point for change out used to 
calculate your fab-wide gas-specific 
heel factor for that gas and container 
type. 

(ii) For all other containers, an ex-
ceptional circumstance is a change out 
point that differs by more than 20 per-
cent from the trigger point for change 
out used to calculate your fab-wide 
gas-specific heel factor for that gas and 
container type. 

(5) You must re-calculate a fab-wide 
gas-specific heel factor if you execute a 
process change to modify the trigger 
point for change out for a gas and con-
tainer type that differs by more than 5 
percent from the previously used trig-
ger point for change out for that gas 
and container type. 

(c) You must develop apportioning 
factors for fluorinated GHG and N2O 
consumption (including the fraction of 
gas consumed by process tools con-
nected to abatement systems as in 
Equations I–8, I–9, I–10, I–19, I–20, I–21, 
and I–22 of this subpart), to use in the 
equations of this subpart for each input 
gas i, process sub-type, process type, 
stack system, and fab as appropriate, 

using a fab-specific engineering model 
that is documented in your site GHG 
Monitoring Plan as required under 
§ 98.3(g)(5). This model must be based 
on a quantifiable metric, such as wafer 
passes or wafer starts, or direct meas-
urement of input gas consumption as 
specified in paragraph (c)(3) of this sec-
tion. To verify your model, you must 
demonstrate its precision and accuracy 
by adhering to the requirements in 
paragraphs (c)(1) and (2) of this section. 

(1) You must demonstrate that the 
fluorinated GHG and N2O apportioning 
factors are developed using calcula-
tions that are repeatable, as defined in 
§ 98.98. 

(2) You must demonstrate the accu-
racy of your fab-specific model by com-
paring the actual amount of input gas 
i consumed and the modeled amount of 
input gas i consumed in the fab, as fol-
lows: 

(i) You must analyze actual and mod-
eled gas consumption for a period when 
the fab is at a representative operating 
level (as defined in § 98.98) lasting at 
least 30 days but no more than the re-
porting year. 

(ii) You must compare the actual gas 
consumed to the modeled gas consumed 
for one fluorinated GHG reported under 
this subpart for the fab. You must cer-
tify that the fluorinated GHG selected 
for comparison corresponds to the larg-
est quantity, on a mass basis, of 
fluorinated GHG consumed at the fab 
during the reporting year for which 
you are required to apportion following 
the procedures specified in § 98.93(a), 
(b), or (i). You may compare the actual 
gas consumed to the modeled gas con-
sumed for two fluorinated GHGs and 
demonstrate conformance according to 
paragraph (c)(2)(iii) of this section on 
an aggregate use basis for both 
fluorinated GHGs if one of the 
fluorinated GHGs selected for compari-
son corresponds to the largest quan-
tity, on a mass basis, of fluorinated 
GHGs used at each fab that requires 
apportionment during the reporting 
year. 

(iii) You must demonstrate that the 
comparison performed for the largest 
quantity of gas(es), on a mass basis, 
consumed in the fab in paragraph 
(c)(2)(ii) of this section, does not result 
in a difference between the actual and 
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modeled gas consumption that exceeds 
20 percent relative to actual gas con-
sumption, reported to two significant 
figures using standard rounding con-
ventions. 

(iv) If you are required to apportion 
gas consumption and you use the pro-
cedures in § 98.93(i) to calculate annual 
emissions from a fab, you must verify 
your apportioning factors using the 
procedures in paragraphs (c)(2)(ii) and 
(iii) of this section such that the time 
period specified in paragraph (c)(2)(i) of 
this section and the last day you per-
form the sampling events specified 
under § 98.93(i)(3) occur in the same ac-
counting month. 

(v) If your facility has multiple fabs 
with a single centralized fluorinated- 
GHG supply system, you must verify 
that your apportioning model can ap-
portion fluorinated GHG consumption 
among the fabs by adhering to the pro-
cedures in paragraphs (c)(2)(ii) through 
(c)(2)(iv) of this section. 

(3) As an alternative to developing 
apportioning factors for fluorinated 
GHG and N2O consumption using a fab- 
specific engineering model, you may 
develop apportioning factors through 
the use of direct measurement using 
gas flow meters and weigh scales to 
measure process sub-type, process type, 
stack system, or fab-specific input gas 
consumption. You may use a combina-
tion of apportioning factors developed 
using a fab-specific engineering model 
and apportioning factors developed 
through the use of direct measurement, 
provided this is documented in your 
site GHG Monitoring Plan as required 
under 98.3(g)(5). 

(d)–(e) [Reserved] 
(f) If your fab employs abatement 

systems and you elect to reflect emis-
sion reductions due to these systems, 
or if your fab employs abatement sys-
tems designed for fluorinated GHG 
abatement and you elect to calculate 
fluorinated GHG emissions using the 
stack test method under 98.93(i), you 
must comply with the requirements of 
paragraphs (f)(1) through (f)(3) of this 
section. If you use an average of prop-
erly measured destruction or removal 
efficiencies for a gas and process sub- 
type or process type combination, as 
applicable, in your emission calcula-
tions under § 98.93(a), (b), and/or (i), you 

must also adhere to procedures in para-
graph (f)(4) of this section. 

(1) You must certify and document 
that the abatement systems are prop-
erly installed, operated, and main-
tained according to the site mainte-
nance plan for abatement systems that 
is developed and maintained in your 
records as specified in § 98.97(d)(9). 

(2) You must calculate and document 
the uptime of abatement systems using 
Equation I–15 or I–23 of this subpart, as 
applicable. 

(3) If you use default destruction and 
removal efficiency values in your emis-
sions calculations under § 98.93(a), (b), 
and/or (i), you must certify and docu-
ment that the abatement systems at 
your facility for which you use default 
destruction or removal efficiency val-
ues are specifically designed for 
fluorinated GHG or N2O abatement, as 
applicable. If you elect to calculate 
fluorinated GHG emissions using the 
stack test method under § 98.93(i), you 
must also certify that you have in-
cluded and accounted for all abatement 
systems designed for fluorinated GHG 
abatement and any respective down-
time in your emissions calculations 
under § 98.93(i)(3). 

(4) If you do not use the default de-
struction or removal efficiency values 
in Table I–16 of this subpart to cal-
culate and report controlled emissions, 
including situations in which your fab 
employs abatement systems not spe-
cifically designed for fluorinated GHG 
or N2O abatement and you elect to re-
flect emission reduction due to these 
systems, you must use an average of 
properly measured destruction or re-
moval efficiencies for each gas and 
process sub-type or process type com-
bination, as applicable, determined in 
accordance with procedures in para-
graphs (f)(4)(i) through (vi) of this sec-
tion. You must not use a default value 
from Table I–16 of this subpart for any 
abatement system not specifically de-
signed for fluorinated GHG and N2O 
abatement, or for any gas and process 
type combination for which you have 
measured the destruction or removal 
efficiency according to the require-
ments of paragraphs (f)(4)(i) through 
(vi) of this section. 

VerDate Sep<11>2014 12:49 Jan 08, 2015 Jkt 232169 PO 00000 Frm 00683 Fmt 8010 Sfmt 8002 Y:\SGML\232169.XXX 232169w
re

ie
r-

av
ile

s 
on

 D
S

K
5T

P
T

V
N

1P
R

O
D

 w
ith

 C
F

R



674 

40 CFR Ch. I (7–1–14 Edition) § 98.94 

(i) A properly measured destruction 
or removal efficiency value must be de-
termined in accordance with EPA 430– 
R–10–003 (incorporated by reference, see 
§ 98.7), or according to an alternative 
method approved by the Administrator 
(or authorized representative) as speci-
fied in paragraph (k) of this section. If 
you are measuring destruction or re-
moval efficiency according to EPA 430– 
R–10–003 (incorporated by reference, see 
§ 98.7), you may follow the alternative 
procedures specified in Appendix A to 
this subpart. 

(ii) You must select and properly 
measure the destruction or removal ef-
ficiency for a random sample of abate-
ment systems to include in a random 
sampling abatement system testing 
program in accordance with procedures 
in paragraphs (f)(4)(ii)(A) and (B) of 
this section. 

(A) For the first 2 years for which 
your fab is required to report emissions 
of fluorinated GHG and N2O, for each 
abatement system gas and process sub- 
type or process type combination, as 
applicable, a random sample of a min-
imum of 10 percent of installed abate-
ment systems must be tested annually 
for a total of a minimum of 20 percent, 
or a minimum of 20 percent may be 
tested in the first year. For every 3- 
year period following the initial 2-year 
period, a random sample of at least 15 
percent of installed abatement systems 
must be tested for each gas and process 
sub-type or process type combination; 
you may test 15-percent in the first 
year of the 3-year period, but you must 
test at least 5 percent each year until 
15 percent are tested. For each 3-year 
period, you must determine the num-
ber of abatement systems to be tested 
based on the average number of abate-
ment systems in service over the 3-year 
period. If the required percent of the 
total number of abatement systems to 
be tested for each gas and process sub- 
type or process type combination does 
not equate to a whole number, the 
number of systems to be tested must be 
determined by rounding up to the near-
est integer. Except as provided in para-
graph (f)(4)(v) of this section, you may 
not retest an abatement system for 
any gas and process sub-type or process 
type combination, as applicable, until 
all of the abatement systems for that 

gas and process sub-type or process 
type combination have been tested. 

(B) If testing of a randomly selected 
abatement system would be disruptive 
to production, you may replace that 
system with another randomly selected 
system for testing and return the sys-
tem to the sampling pool for subse-
quent testing. Any one abatement sys-
tem must not be replaced by another 
randomly selected system for more 
than three consecutive selections. 
When you have to replace a system in 
one year, you may select that specific 
system to be tested in one of the next 
two sampling years so that you may 
plan testing of that abatement system 
to avoid disrupting production. 

(iii) If you elect to take credit for 
abatement system destruction or re-
moval efficiency before completing 
testing on 20 percent of the abatement 
systems for that gas and process sub- 
type or process type combination, as 
applicable, you must use default de-
struction or removal efficiencies for a 
gas and process type combination. You 
must not use a default value from 
Table I–16 of this subpart for any 
abatement system not specifically de-
signed for fluorinated GHG and N2O 
abatement, and must not take credit 
for abatement system destruction or 
removal efficiency before completing 
testing on 20 percent of the abatement 
systems for that gas and process sub- 
type or process type combination, as 
applicable. Following testing on 20 per-
cent of abatement systems for that gas 
and process sub-type or process type 
combination, you must calculate the 
average destruction or removal effi-
ciency as the arithmetic mean of all 
test results for that gas and process 
sub-type or process type combination, 
until you have tested at least 30 per-
cent of all abatement systems for each 
gas and process sub-type or process 
type combination. After testing at 
least 30 percent of all systems for a gas 
and process sub-type or process type 
combination, you must use the arith-
metic mean of the most recent 30 per-
cent of systems tested as the average 
destruction or removal efficiency. You 
may include results of testing con-
ducted on or after January 1, 2011 for 
use in determining the site-specific de-
struction or removal efficiency for a 
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given gas and process sub-type or proc-
ess type combination if the testing was 
conducted in accordance with the re-
quirements of paragraph (f)(4)(i) of this 
section. 

(iv) If a measured destruction or re-
moval efficiency is below the manufac-
turer-claimed fluorinated GHG or N2O 
destruction or removal efficiency for 
any abatement system specifically de-
signed for fluorinated GHG or N2O 
abatement and the abatement system 
is installed, operated, and maintained 
in accordance with the site mainte-
nance plan for abatement systems that 
is developed and maintained in your 
records as specified in § 98.97(d)(9), the 
measured destruction or removal effi-
ciency must be included in the calcula-
tion of the destruction or removal effi-
ciency value for that gas and process 
sub-type or process type. 

(v) If a measured destruction or re-
moval efficiency is below the manufac-
turer-claimed fluorinated GHG or N2O 
destruction or removal efficiency for 
any abatement system specifically de-
signed for fluorinated GHG or N2O 
abatement and the abatement system 
is not installed, operated, or main-
tained in accordance with the site 
maintenance plan for abatement sys-
tems that is developed and maintained 
in your records as specified in 
§ 98.97(d)(9), you must implement cor-
rective action and perform a retest to 
replace the measured value within the 
reporting year. In lieu of retesting 
within the reporting year, you may use 
the measured value in calculating the 
average destruction or removal effi-
ciency for the reporting year, imple-
ment corrective action, and then in-
clude the same system in the next 
abatement system testing period in ad-
dition to the testing of randomly se-
lected systems for that next testing pe-
riod. Regardless of whether you use the 
lower measured destruction or removal 
efficiency and when you perform the 
retest of the abatement system, you 
must count the time that the abate-
ment system is not operated and main-
tained according to the site mainte-
nance plan for abatement systems as 
not being in operational mode for pur-
poses of calculating abatement system 
uptime. 

(vi) If your fab uses redundant abate-
ment systems, you may account for the 
total abatement system uptime (that 
is, the time that at least one abate-
ment system is in operational mode) 
calculated for a specific exhaust 
stream during the reporting year. 

(g) You must adhere to the QA/QC 
procedures of this paragraph when cal-
culating fluorinated GHG and N2O 
emissions from electronics manufac-
turing production processes: 

(1)–(2) [Reserved] 
(3) Follow the QA/QC procedures in 

accordance with those in EPA 430–R– 
10–003 (incorporated by reference, see 
§ 98.7), or the applicable QA/QC proce-
dures specified in an alternative meth-
od approved by the Administrator (or 
authorized representative) according to 
paragraph (k) of this section, when cal-
culating abatement systems destruc-
tion or removal efficiencies. If you are 
measuring destruction or removal effi-
ciency according to EPA 430–R–10–003 
(incorporated by reference, see § 98.7), 
and you elect to follow the alternative 
procedures specified in Appendix A to 
this subpart according to paragraph 
(f)(4)(i) of this section, you must follow 
any additional QA/QC procedures speci-
fied in Appendix A to this subpart. 

(4) As part of normal operations for 
each fab, the inventory of gas stored in 
containers at the beginning of the re-
porting year must be the same as the 
inventory of gas stored in containers at 
the end of the previous reporting year. 
You must maintain records docu-
menting the year end and year begin-
ning inventories under § 98.97(a). 

(h) You must adhere to the QA/QC 
procedures of this paragraph (h) when 
calculating annual gas consumption for 
each fluorinated GHG and N2O used at 
each fab and emissions from the use of 
each fluorinated heat transfer fluid on 
a fab basis. 

(1) Review all inputs to Equations I– 
11 and I–16 of this subpart to ensure 
that all inputs and outputs are ac-
counted for. 

(2) Do not enter negative inputs into 
the mass balance Equations I–11 and I– 
16 of this subpart and ensure that no 
negative emissions are calculated. 

(3) Ensure that the inventory at the 
beginning of one reporting year is iden-
tical to the inventory at the end of the 
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previous reporting year. You must 
maintain records documenting the year 
end and year beginning inventories 
under § 98.97(a) and (r). 

(4) Ensure that the total quantity of 
gas i in containers in service at the end 
of a reporting year is accounted for as 
if the in-service containers were full 
for Equation I–11 of this subpart. En-
sure also that the same quantity is ac-
counted for in the inventory of input 
gas i stored in containers at the begin-
ning of the subsequent reporting year. 

(i) All flow meters, weigh scales, 
pressure gauges, and thermometers 
used to measure quantities that are 
monitored under this section or used in 
calculations under § 98.93 must meet 
the calibration and accuracy require-
ments specified in § 98.3(i). 

(j) Stack test methodology. For each 
fab for which you calculate annual 
emissions for any fluorinated GHG 
emitted from your facility using the 
stack test method according to the 
procedure specified in § 98.93(i)(3), you 
must adhere to the requirements in 
paragraphs (j)(1) through (8) of this sec-
tion. You may request approval to use 
an alternative stack test method and 
procedure according to paragraph (k) of 
this section. 

(1) Stack system testing. Conduct an 
emissions test for each applicable 
stack system according to the proce-
dures in paragraphs (j)(1)(i) through 
(iv) of this section. 

(i) You must conduct an emission 
test during which the fab is operating 
at a representative operating level, as 
defined in § 98.98, and with the abate-
ment systems connected to the stack 
system being tested operating with at 
least 90 percent uptime, averaged over 
all abatement systems, during the 8- 
hour (or longer) period for each stack 
system, or at no less than 90 percent of 
the abatement system uptime rate 
measured over the previous reporting 
year, averaged over all abatement sys-
tems. 

(ii) You must measure for the ex-
pected and possible by-products identi-
fied in Table I–17 of this subpart and 
those fluorinated GHGs used as input 
fluorinated GHG in process tools vent-
ed to the stack system, except for any 
intermittent low-use fluorinated GHG 
as defined in § 98.98. You must calculate 

annual emissions of intermittent low- 
use fluorinated GHGs by adhering to 
the procedures in § 98.93(i)(4)(i). 

(iii) If a fluorinated GHG being con-
sumed in the reporting year was not 
being consumed during the stack test-
ing and does not meet the definition of 
intermittent low-use fluorinated GHG 
in § 98.98, then you must test the stack 
systems associated with the use of that 
fluorinated GHG at a time when that 
gas is in use at a magnitude that would 
allow you to determine an emission 
factor for that gas. If a fluorinated 
GHG consumed in the reporting year 
was not being consumed during the 
stack testing and is no longer in use by 
your fab (e.g., use of the gas has be-
come obsolete or has been discon-
tinued), then you must calculate an-
nual emissions for that fluorinated 
GHG according to the procedure speci-
fied in § 98.93(i)(4). 

(iv) Although all applicable stack 
systems are not required to be tested 
simultaneously, you must certify that 
no significant changes in stack flow 
configuration occur between tests con-
ducted for any particular fab in a re-
porting year. You must certify that no 
more than 10 percent of the total num-
ber of fluorinated GHG emitting proc-
ess tools are connected or disconnected 
from a stack system during testing. 
You must also certify that no process 
tools that were in operation at the 
start of the test period have been 
moved to a different stack system dur-
ing the test period (i.e., during or in be-
tween testing of individual stack sys-
tems) and that no point-of-use abate-
ment systems have been permanently 
removed from service during the test 
period. You must document any 
changes in stack flow configuration in 
the emissions test data and report re-
quired to be kept as records under 
§ 98.97(i)(4). 

(2) Test methods and procedures. You 
must adhere to the applicable test 
methods and procedures specified in 
Table I–9 to this subpart, or adhere to 
an alternative method approved by the 
Administrator (or authorized rep-
resentative) according to paragraph (k) 
of this section. If you select Method 320 
of 40 CFR part 63, Appendix A to meas-
ure the concentration of each 
fluorinated GHG in the stack system, 

VerDate Sep<11>2014 12:49 Jan 08, 2015 Jkt 232169 PO 00000 Frm 00686 Fmt 8010 Sfmt 8002 Y:\SGML\232169.XXX 232169w
re

ie
r-

av
ile

s 
on

 D
S

K
5T

P
T

V
N

1P
R

O
D

 w
ith

 C
F

R



677 

Environmental Protection Agency § 98.94 

you must complete a method valida-
tion according to Section 13 of Method 
320 of 40 CFR part 63, Appendix A for 
each FTIR system (hardware and soft-
ware) and each tester (testing com-
pany). Method 320 validation is nec-
essary when any change occurs in in-
strumentation, tester (i.e., testing 
company), or stack condition (e.g., acid 
gas vs. base). Measurement of new com-
pounds require validation for those 
compounds according to Section 13 of 
Method 320 of 40 CFR part 63, Appendix 
A. The field detection limits achieved 
under your test methods and proce-
dures must fall at or below the max-
imum field detection limits specified in 
Table I–10 to this subpart. 

(3) Fab-specific fluorinated GHG con-
sumption measurements. You must deter-
mine the amount of each fluorinated 
GHG consumed by each fab during the 
sampling period for all process tools 
connected to the stack systems tested 
under § 98.93(i)(3), according to the pro-
cedures in paragraphs (j)(3)(i) and (ii) 
of this section. This determination 
must include apportioning gas con-
sumption between stack systems that 
are being tested and those that are not 
tested under § 98.93(i)(2). 

(i) Measure fluorinated GHG con-
sumption using gas flow meters, scales, 
or pressure measurements. Measure the 
mass or pressure, as applicable, at the 
beginning and end of the sampling pe-
riod and when containers are changed 
out. If you elect to measure gas con-
sumption using pressure (i.e., because 
the gas is stored in a location above its 
critical temperature) you must esti-
mate consumption as specified in para-
graphs (j)(3)(i)(A) and (B) of this sec-
tion. 

(A) For each fluorinated GHG, you 
must either measure the temperature 
of the fluorinated GHG container(s) 
when the sampling periods begin and 
end and when containers are changed 
out, or measure the temperature of the 
fluorinated GHG container(s) every 
hour for the duration of the sampling 
period. Temperature measurements of 
the immediate vicinity of the con-
tainers (e.g., in the same room, near 
the containers) shall be considered 
temperature measurements of the con-
tainers. 

(B) Convert the sampling period-be-
ginning, sampling period-ending, and 
container change-out pressures to 
masses using Equation I–25 of this sub-
part, with the appropriate Z value se-
lected based upon the properties of the 
gas (e.g., the Z value yielded by the 
Redlich, Kwong, Soave equation of 
state with appropriate values for that 
gas). Apply the temperatures measured 
at or nearest to the beginning and end 
of the sampling period and to the 
time(s) when containers are changed 
out, as applicable. For each gas, the 
consumption during the sampling pe-
riod is the difference between the 
masses of the containers of that gas at 
the beginning and at the end of the 
sampling period, summed across con-
tainers, including containers that are 
changed out. 

(ii) For each fluorinated GHG gas for 
which consumption is too low to be ac-
curately measured during the sampling 
period using gas flow meters, scales, or 
pressure measurements as specified in 
paragraph (j)(3)(i) of this section, you 
must follow at least one of the proce-
dures listed in paragraph (j)(3)(ii)(A) 
through (C) of this section to obtain a 
consumption measurement. 

(A) Draw the gas from a single gas 
container if it is normally supplied 
from multiple containers connected by 
a shared manifold. 

(B) Calculate consumption from pro- 
rated long-term consumption data (for 
example, calculate and use hourly con-
sumption rates from monthly con-
sumption data). 

(C) Increase the duration of the sam-
pling period for consumption measure-
ment beyond the minimum duration 
specified in Table I–9 of this subpart. 

(4) Emission test results. The results of 
an emission test must include the anal-
ysis of samples, number of test runs, 
the average emission factor for each 
fluorinated GHG measured, the analyt-
ical method used, calculation of emis-
sions, the fluorinated GHGs consumed 
during the sampling period, an identi-
fication of the stack systems tested, 
and the fluorinated GHGs that were in-
cluded in the test. The emissions test 
report must contain all information 
and data used to derive the fab-specific 
emission factor. 
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(5) Emissions testing frequency. You 
must conduct emissions testing to de-
velop fab-specific emission factors on a 
frequency according to the procedures 
in paragraph (j)(5)(i) or (ii) of this sec-
tion. 

(i) Annual testing. You must conduct 
an annual emissions test for each stack 
system for which emissions testing is 
required under § 98.93(i)(3), unless you 
meet the criteria in paragraph (j)(5)(ii) 
of this section to skip annual testing. 
Each set of emissions testing for a 
stack system must be separated by a 
period of at least 2 months. 

(ii) Criteria to test less frequently. After 
the first 3 years of annual testing, you 
may calculate the relative standard de-
viation of the emission factors for each 
fluorinated GHG included in the test 
and use that analysis to determine the 
frequency of any future testing. As an 
alternative, you may conduct all three 
tests in less than 3 calendar years for 
purposes of this paragraph (j)(5)(ii), but 
this does not relieve you of the obliga-
tion to conduct subsequent annual 
testing if you do not meet the criteria 
to test less frequently. If the criteria 
specified in paragraphs (j)(5)(ii)(A) and 
(B) of this section are met, you may 
use the arithmetic average of the three 
emission factors for each fluorinated 
GHG and fluorinated GHG by-product 
for the current year and the next 4 
years with no further testing unless 
your fab operations are changed in way 
that triggers the re-test criteria in 
paragraph (j)(8) of this section. In the 
fifth year following the last stack test 
included in the previous average, you 
must test each of the stack systems for 
which testing is required and repeat 
the relative standard deviation anal-
ysis using the results of the most re-
cent three tests (i.e., the new test and 
the two previous tests conducted prior 
to the 4 year period). If the criteria 
specified in paragraphs (j)(5)(ii)(A) and 
(B) of this section are not met, you 
must use the emission factors devel-
oped from the most recent testing and 
continue annual testing. You may con-
duct more than one test in the same 
year, but each set of emissions testing 
for a stack system must be separated 
by a period of at least 2 months. You 
may repeat the relative standard devi-
ation analysis using the most recent 

three tests, including those tests con-
ducted prior to the 4 year period, to de-
termine if you are exempt from testing 
for the next 4 years. 

(A) The relative standard deviation 
of the total CO2e emission factors cal-
culated from each of the three tests 
(expressed as the total CO2e fluorinated 
GHG emissions of the fab divided by 
the total CO2e fluorinated GHG use of 
the fab) is less than or equal to 15 per-
cent. 

(B) The relative standard deviation 
for all single fluorinated GHGs that in-
dividually accounted for 5 percent or 
more of CO2e emissions were less than 
20 percent. 

(C) For those fluorinated GHG that 
do not have GWP values listed in Table 
A–1 to subpart A of this part, you must 
use a GWP value of 2,000 in calculating 
CO2e in paragraphs (j)(5)(ii)(A) and (B) 
of this section. 

(6) Subsequent measurements. You 
must make an annual determination of 
each stack system’s exemption status 
under § 98.93(i)(2) by March 31 each 
year. If a stack system that was pre-
viously not required to be tested per 
§ 98.93(i)(2), no longer meets the criteria 
in § 98.93(i)(2), you must conduct the 
emissions testing for the stack system 
during the current reporting and de-
velop the fab-specific emission factor 
from the emissions testing. 

(7) Previous measurements. You may 
include the results of emissions testing 
conducted on or after January 1, 2011 
for use in the relative standard devi-
ation calculation in paragraph (j)(5)(ii) 
of this section if the previous results 
were determined using a method meet-
ing the requirements in paragraph (j)(2) 
of this section. You may request ap-
proval to use results of emissions test-
ing conducted between January 1, 2011 
and January 1, 2014 using a method 
that deviated from the requirements in 
paragraph (j)(2) of this section by ad-
hering to the requirements in para-
graphs (j)(7)(i) through (j)(7)(iv) of this 
section. 

(i) Notify the Administrator (or an 
authorized representative) of your in-
tention to use the results of the pre-
vious emissions testing. You must in-
clude in the notification the data and 
results you intend to use for meeting 
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either reporting or recordkeeping re-
quirements, a description of the meth-
od, and any deviations from the re-
quirements in paragraph (j)(2) of this 
section. Your description must include 
an explanation of how any deviations 
do not affect the quality of the data 
collected. 

(ii) The Administrator will review 
the information submitted under para-
graph (j)(7)(i) and determine whether 
the results of the previous emissions 
testing are adequate and issue an ap-
proval or disapproval of the use of the 
results within 120 days of the date on 
which you submit the notification 
specified in paragraph (j)(7)(i) of this 
section. 

(iii) If the Administrator finds rea-
sonable grounds to disapprove the re-
sults of the previous emissions testing, 
the Administrator may request that 
you provide additional information to 
support the use of the results of the 
previous emissions testing. Failure to 
respond to any request made by the 
Administrator does not affect the 120 
day deadline specified in paragraph 
(j)(7)(ii) of this section. 

(iv) Neither the approval process nor 
the failure to obtain approval for the 
use of results from previous emissions 
testing shall abrogate your responsi-
bility to comply with the requirements 
of this subpart. 

(8) Scenarios that require a stack system 
to be re-tested. By March 31 of each re-
porting year, you must evaluate and 
determine whether any changes to 
your fab operations meet the criteria 
specified in paragraphs (j)(8)(i) through 
(vi) of this section. If any of the sce-
narios specified in paragraph (j)(8)(i) 
through (vi) of this section occur, you 
must perform a re-test of any applica-
ble stack system, irrespective of 
whether you have met the criteria for 
less frequent testing in paragraph 
(j)(5)(ii) of this section, before the end 
of the year in which the evaluation was 
completed. You must adhere to the 
methods and procedures specified in 
§ 98.93(i)(3) for performing a stack sys-
tem emissions test and calculating 
emissions. If you meet the criteria for 
less frequent testing in paragraph 
(j)(5)(ii), and you are required to per-
form a re-test as specified in paragraph 
(j)(8)(i) through (vi) of this section, the 

requirement to perform a re-test does 
not extend the date of the next sched-
uled test that was established prior to 
meeting the requirement to perform a 
re-test. If the criteria specified in para-
graph (j)(5)(ii) of this section are not 
met using the results from the re-test 
and the two most recent stack tests, 
you must use the emission factors de-
veloped from the most recent testing 
to calculate emissions and resume an-
nual testing. You may resume testing 
less frequently according to your origi-
nal schedule if the criteria specified in 
paragraph (j)(5)(ii) of this section are 
met using the most recent three tests. 

(i) Annual consumption of a 
fluorinated GHG used during the most 
recent emissions test (expressed in 
CO2e) changes by more than 10 percent 
of the total annual fluorinated GHG 
consumption, relative to gas consump-
tion in CO2e for that gas during the 
year of the most recent emissions test 
(for example, if the use of a single gas 
goes from 25 percent of CO2e to greater 
than 35 percent of CO2e, this change 
would trigger a re-test). For those 
fluorinated GHGs that do not have 
GWP values listed in Table A–1 to sub-
part A of this part, you must use a 
GWP value of 2,000 in calculating CO2e 
for purposes of this paragraph. 

(ii) A change in the consumption of 
an intermittent low-use fluorinated 
GHG (as defined in § 98.98) that was not 
used during the emissions test and not 
reflected in the fab-specific emission 
factor, such that it no longer meets the 
definition of an intermittent low-use 
fluorinated GHG. 

(iii) A decrease by more than 10 per-
cent in the fraction of tools with abate-
ment systems, compared to the number 
during the most recent emissions test. 

(iv) A change in the wafer size manu-
factured by the fab since the most re-
cent emissions test. 

(v) A stack system that formerly met 
the criteria specified under § 98.93(i)(2) 
for not being subject to testing no 
longer meets those criteria. 

(vi) If a fluorinated GHG being con-
sumed in the reporting year was not 
being consumed during the stack test 
and does not meet the definition of 
intermittent, low-use fluorinated GHG 
in § 98.98, then you must test the stack 
systems associated with the use of that 
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fluorinated GHG at a time when that 
gas is in use as required in paragraph 
(j)(1)(iii) of this section. 

(k) You may request approval to use 
an alternative stack test method and 
procedure or to use an alternative 
method to determine abatement sys-
tem destruction or removal efficiency 
by adhering to the requirements in 
paragraphs (k)(1) through (6) of this 
section. An alternative method is any 
method of sampling and analyzing for a 
fluorinated GHG or N2O, or the deter-
mination of parameters other than 
concentration, for example, flow meas-
urements, that is not a method speci-
fied in this subpart and that has been 
demonstrated to the Administrator’s 
satisfaction, using Method 301 in ap-
pendix A of part 63, to produce results 
adequate for the Administrator’s deter-
mination that it may be used in place 
of a method specified elsewhere in this 
subpart. 

(1) You may use an alternative meth-
od from that specified in this subpart 
provided that you: 

(i) Notify the Administrator (or an 
authorized representative) of your in-
tention to use an alternative method. 
You must include in the notification a 
site-specific test plan describing the al-
ternative method and procedures (the 
alternative test plan), the range of test 
conditions over which the validation is 
intended to be applicable, and an alter-
native means of calculating the fab- 
level fluorinated GHG or N2O emissions 
or determining the abatement system 
destruction or removal efficiency if the 
Administrator denies the use of the re-
sults of the alternative method under 
paragraph (k)(2) or (3) of this section. 

(ii) Use Method 301 in appendix A of 
part 63 of this chapter to validate the 
alternative method. This may include 
the use of only portions of specific pro-
cedures of Method 301 if use of such 
procedures are sufficient to validate 
the alternative method; and 

(iii) Submit the results of the Method 
301 validation process along with the 
notification of intention and the ra-
tionale for not using the specified 
method. 

(2) The Administrator will determine 
whether the validation of the proposed 
alternative method is adequate and 
issue an approval or disapproval of the 

alternative test plan within 120 days of 
the date on which you submit the noti-
fication and alternative test plan spec-
ified in paragraph (k)(1) of this section. 
If the Administrator approves the al-
ternative test plan, you are authorized 
to use the alternative method(s) in 
place of the methods described in para-
graph (f)(4)(i) of this section for meas-
uring destruction or removal efficiency 
or paragraph (j) of this section for con-
ducting the stack test, as applicable, 
taking into account the Administra-
tor’s comments on the alternative test 
plan. Notwithstanding the requirement 
in the preceding sentence, you may at 
any time prior to the Administrator’s 
approval or disapproval proceed to con-
duct the stack test using the methods 
specified in paragraph (j) of this sec-
tion or the destruction or removal effi-
ciency determination specified in 
(f)(4)(i) of this section if you use a 
method specified in this subpart in-
stead of the requested alternative. If an 
alternative test plan is not approved 
and you still want to use an alter-
native method, you must recommence 
the process to have an alternative test 
method approved starting with the no-
tification of intent to use an alter-
native test method specified in para-
graph (k)(1)(i) of this section. 

(3) You must report the results of 
stack testing or destruction or removal 
efficiency determination using the al-
ternative method and procedure speci-
fied in the approved alternative test 
plan. You must include in your report 
for an alternative stack test method 
and for an alternative abatement sys-
tem destruction or removal efficiency 
determination the information speci-
fied in paragraph (j)(4) of this section, 
including all methods, calculations and 
data used to determine the fluorinated 
GHG emission factor or the abatement 
system destruction or removal effi-
ciency. The Administrator will review 
the results of the test using the alter-
native methods and procedure and then 
approve or deny the use of the results 
of the alternative test method and pro-
cedure no later than 120 days after they 
are submitted to EPA. 

(4) If the Administrator finds reason-
able grounds to dispute the results ob-
tained by an alternative method for 
the purposes of determining 
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fluorinated GHG emissions or destruc-
tion or removal efficiency of an abate-
ment system, the Administrator may 
require the use of another method spec-
ified in this subpart. 

(5) Once the Administrator has ap-
proved the use of the alternative meth-
od for the purposes of determining 
fluorinated GHG emissions for specific 
fluorinated GHGs and types of stack 
systems or abatement system destruc-
tion or removal efficiency, that meth-
od may be used at any other facility 
for the same fluorinated GHGs and 
types of stack systems, or fluorinated 
GHGs and abatement systems, if the 
approved conditions apply to that facil-
ity. In granting approval, the Adminis-
trator may limit the range of test con-
ditions and emission characteristics for 
which that approval is granted and 
under which the alternative method 
may be used without seeking approval 
under paragraphs (k)(1) through (4) of 
this section. The Administrator will 
specify those limitations, if any, in the 
approval of the alternative method. 

(6) Neither the validation and ap-
proval process nor the failure to vali-
date or obtain approval of an alter-
native method shall abrogate your re-
sponsibility to comply with the re-
quirements of this subpart. 

[75 FR 74818, Dec. 1, 2010, as amended at 76 
FR 36342, June 22, 2011; 76 FR 59551, Sept. 27, 
2011; 77 FR 10380, Feb. 22, 2012; 77 FR 48089, 
Aug. 13, 2012; 78 FR 68209, Nov. 13, 2013] 

§ 98.95 Procedures for estimating miss-
ing data. 

(a) Except as provided in paragraph 
(b) of this section, a complete record of 
all measured parameters used in the 
fluorinated GHG and N2O emissions 
calculations in § 98.93 and § 98.94 is re-
quired. 

(b) If you use fluorinated heat trans-
fer fluids at your facility and are miss-
ing data for one or more of the param-
eters in Equation I–16 of this subpart, 
you must estimate fluorinated heat 
transfer fluid emissions using the 
arithmetic average of the emission 
rates for the reporting year imme-
diately preceding the period of missing 
data and the months immediately fol-
lowing the period of missing data. Al-
ternatively, you may estimate missing 
information using records from the 

fluorinated heat transfer fluid supplier. 
You must document the method used 
and values used for all missing data 
values. 

[75 FR 74818, Dec. 1, 2010, as amended at 77 
FR 10381, Feb. 22, 2012] 

§ 98.96 Data reporting requirements. 
In addition to the information re-

quired by § 98.3(c), you must include in 
each annual report the following infor-
mation for each electronics manufac-
turing facility: 

(a) Annual manufacturing capacity of 
each fab at your facility used to deter-
mine the annual manufacturing capac-
ity of your facility in Equation I–5 of 
this subpart. 

(b) For facilities that manufacture 
semiconductors, the diameter of wafers 
manufactured at each fab at your facil-
ity (mm). 

(c) Annual emissions, on a fab basis 
as described in paragraph (c)(1) through 
(5) of this section. 

(1) When you use the procedures spec-
ified in § 98.93(a) of this subpart, each 
fluorinated GHG emitted from each 
process type for which your fab is re-
quired to calculate emissions as cal-
culated in Equations I–6 and I–7 of this 
subpart. 

(2) Each fluorinated GHG emitted 
from each process type or process sub- 
type as calculated in Equations I–8 and 
I–9 of this subpart, as applicable. 

(3) N2O emitted from all chemical 
vapor deposition processes and N2O 
emitted from the aggregate of other 
N2O-using manufacturing processes as 
calculated in Equation I–10 of this sub-
part. 

(4) Each fluorinated heat transfer 
fluid emitted as calculated in Equation 
1–16 of this subpart. 

(5) When you use the procedures spec-
ified in § 98.93(i) of this subpart, annual 
emissions of each fluorinated GHG, on 
a fab basis. 

(d) The method of emissions calcula-
tion used in § 98.93. 

(e) Annual production in terms of 
substrate surface area (e.g., silicon, 
PV-cell, glass). 

(f)–(l) [Reserved] 
(m) For the fab-specific apportioning 

model used to apportion fluorinated 
GHG and N2O consumption under 
§ 98.94(c), the following information to 
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