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Potential to Emit Fact Sheet:
What is Potential to Emit (PTE)?

PTE is defined as the maximum capacity of a stationary
source to emit any air pollutant under its physical and op-
erational design.  Thus, your PTE is the maximum amount
of air pollution that your facility could possibly emit if

Each process unit is operated at 100% of
design capacity
Materials that emit the most air pollution
are processed 100% of the time
All of the equipment is operating 24 hours per day,
365 days per year
No pollution control equipment is used

Any physical or operational limitation on the capacity of
the source to emit an air pollutant, including air pollution
control equipment and restrictions on hours of operation
or on the type or amount of material combusted, stored,
or processed, shall be treated as part of its design if the
limitation is �federally enforceable.�  Even if you never op-
erate at your PTE, it is theoretically possible to do so.

How do I calculate my PTE?
This is typically a 4-step process.  You should con-
sider the emissions units that emit a pollutant, and
then the pollutant that is being emitted.

Identify all emissions sources (units and
processes) at your facility. These include all emissions
from vents and stacks, or emissions that could rea-

sonably pass through a vent or stack.  Fugitive emissions
(i.e., those emissions that cannot reasonably be collected
and routed through a stack or vent, such as dust from roads,
slag pile, etc.) must be considered in determining whether
a source is a major stationary source if it belongs to one of
the categories of stationary sources listed in Table I.

...continued on next page

Table I - Categories of Stationary Sources *
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(i) Coal cleaning plants
(with thermal dryers);

(ii) Kraft pulp mills;
(iii) Portland cement plants;
(iv) Primary zinc smelters;
(v) Iron and steel mills;
(vi) Primary aluminum ore reduction plants;
(vii) Primary copper smelters;
(viii) Municipal incinerators capable of charging

more than 250 tons of refuse per day;
(ix) Hydrofluoric, sulfuric, or nitric acid plants;
(x) Petroleum refineries;
(xi) Lime plants;
(xii) Phosphate rock processing plants;
(xiii) Coke oven batteries;
(xiv) Sulfur recovery plants;
(xv) Carbon black plants (furnace process);

(xvi) Primary lead smelters;
(xvii) Fuel conversion plants;
(xviii) Sintering plants;
(xix) Secondary metal production plants;
(xx) Chemical process plants;
(xxi) Fossil-fuel boilers (or combination thereof)

totaling more than 250 million British
thermal units per hour heat input;

(xxii) Petroleum storage and transfer units
with a total storage capacity exceeding
300,000 barrels;

(xxiii) Taconite ore processing plants;
(xxiv) Glass fiber processing plants;
(xxv) Charcoal production plants;
(xxvi) Fossil-fuel-fired steam electric plants of

more than 250 million British thermal units
per hour heat input;

* For these categories, fugitive emissions must be considered in determining whether a source is a major stationary source.
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continued from page one...
In addition, facilities in certain New Source Performance
Standard (NSPS) source categories must include fugitive
emissions in the calculation of PTE.  If the emission source
is within a source category that is regulated by a NSPS that
was promulgated on or before August 7, 1980, fugitive
emissions of all pollutants from the emission source must
be included when calculating PTE.  For example, fugitive
emissions of both criteria pollutants and HAPs from gas
turbines must be included in determining whether a sta-
tionary source is required to obtain a Part 70 permit.  In
this case, fugitives are included regardless of whether that
particular gas turbine is subject to an NSPS.  This is because
an NSPS limiting emissions from this source category (gas
turbines ) was promulgated before August 7, 1980 (40 CFR
Part 60 Subpart GG). If a permit is required, fugitive emis-

sions are evaluated during the permitting process.

Fugitive emissions are usually particu-
late matter or VOCs, including

HAPs.  They are produced from
various activities, e.g., when op-
erating processes, or during ma-
terial storage and transfer (from
evaporation or wind erosion).
They do not include emissions
from emission units installed

within a building.  Fugitive emission
sources can vary significantly even be-

tween similar plants or businesses.  Therefore, every at-
tempt should be made to quantify fugitive emissions through
a source-specific engineering analysis.

Not all emission sources are obvious.  Besides stacks and
vents for manufacturing processes, attention must be paid
to auxiliary activities at the plant.  Conveyors, tank truck
loading and unloading, tanks, valves and vents, wastewater
treatment plant emissions, and dust from roads are all po-
tential air emission sources.  Degreasing tanks, welding ac-
tivities, pumps, valves, painting and cleanup activities also
emit pollutants that may need to be counted.  Emissions
from vehicle engines do not need to be included in calcula-
tion of PTE.  However, dust from vehicular truck traffic
must be included, in most cases, if fugitive emissions are
required to be calculated.  A final step in identifying emis-
sions units to include in calculating PTE is to then delete
those activities identified as a �trivial activity� at OAC
252:100, Appendix J.  Emissions from these activities need
not be counted in determining your PTE.

Identify the pollutants that are being
emitted. Pollutants are typically identified using three
fairly broad categories. Regulated pollutants include

a number of specifically defined pollutants, as well as any
substance for which an air emissions limit or standard is set
by an existing permit or regulation, and include both Crite-
ria Air Pollutants (CAPs) and Hazardous Air Pollutants
(HAPs). CAPs include those pollutants for which a national
ambient air quality standard is established, NOx, SO2, CO,
Ozone (as VOCs), PM10 and Lead. HAPs include those pol-
lutants regulated under Section 112 of the Clean Air Act. It
should be noted that although HAPs are typically referred
to as �the 188 hazardous air pollutants,� the actual list is
much longer, since many of the pollutants are identified as
compounds, consisting of many individual pollutants in the
family of compounds. Also note that for HAPs that are listed
as a compound group, e.g., glycol ethers, the aggregate of
all compounds are considered as if they were a single pol-
lutant, i.e., the 10 TPY major source threshold applies to
the aggregate of that compound group. In addition, Okla-
homa identifies a fourth category of pollutants, identified as
Toxic Air Contaminants (TACs). These may include both
HAPs and other toxics.
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How Do I Calculate My PTE?
There are several meth-
ods that can be used to
calculate PTE.  These in-
clude the Emission factor
method, material
balances, stack
tests, and emissions
models. The emission
factor method is prob-
ably most often used to calculate PTE.

The Emission Factor Method:

PTE = EF x PR x (1-CE/100) x T x SF
where: PTE = potential to emit

EF = emission factor
PR = physical or operational design rate
CE = control efficiency

(if established by permit)
T = operating time (8,760 hrs unless a

lesser time is established by permit)
SF = safety factor

(optional�see step 4)

3
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Emission factors are average amounts of
a given pollutant that are released from a
particular type of process.  They are usually
expressed as mass of pollutant per mass of
material used or produced, or as mass of

pollutant per unit of energy consumed.  They are the result
of testing that has been done for several similar processes
or pieces of equipment.  The factors are found in govern-
ment publications such as AP-42 (Compilation of Air Pol-
lutant Emission Factors), AIRS (Aerometric Information Re-
trieval System), FIRE (Factor Information Retrieval) data-
base, or manufacturer specifications and/or guarantees.
However, note that you assume some risk in using emis-
sions factors based on general information instead of site-
specific data. If an inappropriate safety factor (see discus-
sion to follow) is used in calculating site-specific emissions,
and the factors change, your estimate of PTE may be lower
than the actual level. This could result in your facility being
determined to be in noncompliance with one or more ap-
plicable requirements. It is your responsibility to accurately
establish your facility�s emissions levels.

Other Methods
A material balance approach also may provide reli-
able average emission estimates for specific sources. If you
know how much material enters a process, how much leaves
as finished product, and how much is recycled or recov-
ered, you can estimate the amount that enters the air. For
some sources, a material balance may provide a better esti-
mate of emissions than emission tests would.  In general,
material balances are appropriate for use in situations where
a high percentage of material is lost to the atmosphere (e.
g., sulfur in fuel, or solvent loss in an uncontrolled coating
process.) In contrast, material balances may be inappropri-
ate where material is consumed or chemically combined in
the process, or where losses to the atmosphere are a small
portion of the total process throughput.  As the term im-
plies, one needs to account for all the materials going into
and coming out of the process for such an emission estima-
tion to be credible.

Stack tests (source-specific tests or continuous emis-
sion monitors) can also be used to calculate PTE at a facil-
ity.  However, be aware that the results will be applicable
only to the conditions existing at the time of the testing or
monitoring.  To provide the best estimate of longer-term
(e.g., yearly or typical day) emissions, these conditions should
be representative of the source�s maximum capacity.  Any
stack test data used must be validated and accepted by the

DEQ.  Any Continuous Emission Monitoring data used must
be from a monitor that has been tested and certified in
accordance with DEQ policies.

Emissions models are available commercially, and from
EPA, that have been developed to estimate emissions from
a particular source or source category.  Use of these
models to estimate emissions must be approved by DEQ
prior to use.

Safety factors should be included in most methods used
to calculate PTE.  In some cases, such as manufacturer�s
guarantees, they are already incorporated into the emis-
sions factor.  However, note that the basis for the guaran-
tee should also be considered if it was not developed con-
sistent with the site-specific use for the particular emis-
sions unit.  For example, most reciprocating internal com-
bustion engine manufacturers rate their engines based on a
standard established by ISO 3046-1.  The rating is specific
to a defined set of standard conditions, and may require
adjustment for conditions under which the engine is actu-
ally operated.  In addition, engines are typically rated under
various operating conditions, e.g., �best fuel economy� and/
or differing �loads.�  The PTE should be calculated as the
�worst-case� under which the engine could be operated.
Equipment restricting operating conditions, such as auto-
matic control of the air-to-fuel ratio, or rpm controls to
limit the horsepower range, only reduce the PTE if condi-
tions in a permit provide a practical method to restrict op-
eration over the desired operating range.

In other cases, e.g., use of stack test results, and use of
general emissions factors such as from AP-42, the size of
the safety factor should be based on the uncertainty associ-
ated with the method used to estimate the factor.  In gen-
eral, the more actual emissions data collected under condi-
tions similar to that under which the unit is expected to be
operated, the smaller the uncertainty.  Thus, both the
amount of data, and the repre-
sentativeness of that data should
be given consideration in estab-
lishing the size of the safety fac-
tor. A statistical approach is pro-
vided at the end of this fact sheet
as an example of one method that
could be used to establish the
safety factor.

4Incorporate a Safety Factor
Into the Results
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used by a farmer is the proximity of the elevator to
the harvest.  Consequently a single elevator serves
essentially the same geographic area from year to year.
The EPA believes that this constraint is �inherent� to
the operation of the elevator (i. e., operation of the
elevator is directly linked to a specific and definable
harvest area).  The grain handling and storage facilities
at grain elevators are designed to handle very large
amounts of grain in a relatively short period of time (i.
e., at harvest).  Although the physical capability exists
to handle large amounts of grain throughout the year,
such a year-round operation is clearly unachievable as
a practical matter and does not occur in reality. Al-
though the amount of grain harvested during any one
year will vary somewhat, the EPA believes that an es-
timable and reasonable upper bound can be deter-
mined which would never be exceeded absent extraor-
dinary circumstances.

In guidance issued in 1996 EPA recognized that
batch chemical production facilities are not able to use
one operations unit for more than one production
cycle at a time since the production occurs in discrete
batches, rather than as a continuous process in which
raw materials are continuously being fed, and prod-
ucts continuously being removed.  Moreover, the ad-
dition of raw material and withdrawal of product do
not occur simultaneously in a batch operation.  In ad-
dition, operation units (reactors, etc.) at batch chemi-
cal plants may not be dedicated to the production of a
single chemical.  Rather, the collection of operation
units at a given plant site is available to manufacture a
variety of different chemicals.  The particular equip-

How do I Determine Maximum Capacity?
In most cases, the maxi-
mum capacity of a source
is based on its physical and
operational design.  How-
ever, there are sources for
which inherent physical
limitations for the opera-
tion restrict the potential
emissions of individual
emission units.  An inher-
ent limitation is defined as �a limitation on emis-
sions that results from unchanging and unavoidable
physical constraints on the operation of a business.�
This is commonly called a �bottleneck.�  A bottle-
neck is part of the physical design and physically
prohibits increased capacity.  For example, a paint
spray booth at a small auto body shop uses two
spray guns to spray paint.  The PTE could be calcu-
lated assuming that both guns are operated con-
tinuously 8,760 hours per year.    However, be-
cause there are limitations on the number of cars
that can actually be painted per day the PTE calcu-
lation should take into consideration this bottle-
neck and adjust the PTE accordingly.  Where such
inherent limitations can be documented by a source
and confirmed by the DEQ, they can be considered
in estimates of a source�s PTE.

The EPA, in issuance of various guidance and regula-
tions, has identified several instances where an inher-
ent limitation on PTE should be recognized.
They include:

In guidance issued in 1995 EPA recognized that a
�reasonable and realistic worst-case� estimate of hours
of required operation for emergency generators could
be used to estimate PTE.  The �worst-case� is typi-
cally considered to be 500 hours.

In guidance issued in 1995 EPA recognized that
country grain elevators are clearly constrained in their
operation, to the extent that they are designed to
serve, and as a matter of operation only serve a lim-
ited geographical area from which a finite amount of
grain can be grown and harvested.  Moreover, the
principal determinant of which given elevator will be
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How can I limit my PTE?
Any number of methods may be used to limit emissions.
The methods can be used singly or in combination.  In gen-
eral, two considerations must be followed when proposing
permit conditions meant to lower the PTE.  First, the re-
duction in PTE must be permanent, quantifiable and other-
wise enforceable.  Second,  the stationary source must be
able to meet its business needs while operating under the
conditions required by the permit.  Some of the more com-
mon methods of reducing the PTE are:

Limiting production
(e.g., amount of material processed)

Limiting operation
(e.g., hours, fuel type, raw material type)

Limiting emissions by adding air emission
control equipment

Limiting emission rates
(must be used with a production or operation limit)

How do I ensure the limitation on PTE is federally
enforceable?
In general, �federally enforceable� means that the condi-
tions in a permit are enforceable in a practical manner.
Practicable enforceability for a source-specific permit means
that: 1. the permit�s provisions must specify a technically
accurate limitation and the portions of the source subject
to the limitation, 2. the time period for the limitation (hourly,
daily, monthly, and annual limits such as rolling annual lim-
its), and 3. the method to determine compliance including
appropriate monitoring, record keeping, and reporting.

ment used, the sequence of that equipment, and the
time each piece of equipment is in operation may change
with each different product manufactured (i.e., each pro-
duction cycle). Thus, the �worst-case� emissions may
be determined by deriving an average rate over an en-
tire production cycle and emissions may be calculated
based on the greatest number of batches that could oc-
cur in a year�s time. The list of products and raw mate-
rials should include all products that the source, in the
exercise of due diligence and best engineering judgment,
reasonably knows that it can produce.

In promulgation of 40 CFR Part 63, Subpart HH,
EPA recognized that facilities dependent on gas fields
for throughput usually operate at considerably less than
the maximum capacity of the equipment present, be-
cause the supply of gas available to process is an inher-
ent physical limit on operations.  The MACT standard
allows calculation of PTE to be based upon annual
throughput data, incorporating a safety factor, instead
of maximum capacity of the equipment, and if through-
put data shows an uninterrupted 5-year history of de-
cline, an alternative and even less stringent method of
calculating PTE is allowed.

In promulgation of 40 CFR Part 63, Subpart HHH,
EPA recognized that dehydrators and other equipment
used during withdrawal operations at facilities for un-
derground storage of natural gas could not operate 8,760
hr/yr, but only because gas must be injected into the
reservoir before it can be withdrawn.  Dehydrators used
to remove moisture from gas when it is withdrawn from
the reservoir do not operate during the injection phase
of the injection/withdrawal cycle.  PTE is determined
based upon a calculation of the injection/withdrawal cycle
time, assuming that the cycle is performed at the maxi-
mum possible rate year-round.

It�s also important to note that, in several of these
instances, comments received on the regulations pro-
posed that EPA should consider �seasonal operation�
of the facility as an inherent limitation on PTE. This was
rejected as not appropriate for these specific cases.  In
addition, we are not aware of any rule or guidance spe-
cifically recognizing seasonal operation (because of
weather changes throughout the year) as an inherent
limitation on PTE.
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Safety Factor Sample Calculation
The following procedure
could be used to extrapolate
limited datasets of emissions
information used to derive an
emissions factor. The method
yields an estimate of a selected
upper percentile value of the
emissions factor, assumes a constant coefficient of variation,
and is independent of the number of data points considered.
The most statistically valid estimate of an upper percentile
value is a maximum likelihood estimator that is proportional
to the population geometric mean. If you assume the popula-
tion of data fits a lognormal distribution, this relationship is
given by:

EFP = EFmean 
x exp(ZP 

x - 0.5 x 2)
2 = 1n(CV2 + 1)

where: ZP = normal distribution factor at pth percentile
CV = coefficient of variation

The coefficient of variation should be calculated from the data
used to develop the original emissions factor, considering how
it is to be applied.  For example, a CV for an entire �source
category� may be very different from the CV for a particular
type of emissions unit or individual �model� of emissions unit.
For the purposes of this example, assume that CV = 0.6, then

2 =0.307. The following safety factors can then be calculated:

The selection of an appropriate safety factor should be based
on both the quantity of data and the quality of that data.  For
example, you may want to use a higher percentile in those
cases where the quality of the emissions factor is rated �be-
low average� or �poor,� or where data from a �less represen-
tative� emissions unit is being used.  For a more in-depth de-
scription of emissions factor development, see �Procedures
for Preparing Emission Factor Documents,� USEPA, EPA-454/
R-95-015.

As a specific example, consider an oil and natural gas facility
(as defined in 40 CFR Part 63, Subpart HH) that is attempting
to determine applicability prior to the compliance date of Sub-
part HH.  The facility consists of two, 2,250-hp, Cooper-Besse-
mer GMVH-10, 2-Stroke Lean-Burn engines that use 6,900
BTU/hp-hr of natural gas as fuel.

The February 1997 AP-42 gives the formaldehyde emissions
factor as 0.263 lb/hp-hr.  This  results in a PTE of 5.7 TPY of
formaldehyde for each engine.  The emissions factor rating is
�C,� or �average.�  Thus, applying a safety factor of 2.13 (cor-
responding to the 95th percentile maximum likelihood estima-
tor and conservatively considering the �average� factor as the
�geometric mean�), a conservative estimate for the emissions
factor would actually be 0.263 X 2.13 = 0.56 lb/hp-hr, which
results in a PTE of 12.1 TPY.  Note that, using the �safety
factor,� each individual engine at the facility would be consid-
ered a major source for HAPs.  Since it is the responsibil-
ity of the permittee to accurately estimate
emissions, it would most likely be in their
benefit to perform stack testing to confirm
the emissions rate, and thus determine Subpart
HH applicability.  However, note that testing
must correspond to �worst-case� operating
conditions to determine the PTE.

The importance of using a safety factor to calculate emissions
becomes more apparent when you consider the same sce-
nario, with the availability of new information.  The July 2000
AP-42 gives the formaldehyde emissions factor as 0.0552 lb/
MMBTU.  This results in a PTE of 3.7 TPY of formaldehyde for
each engine.  The emissions factor rating is �A,� or �excel-
lent.�  However, applying a safety factor of 1.74 (correspond-
ing to the 90th percentile maximum likelihood estimator, a con-
servative estimate for the emissions factor would actually be
0.0552 X 1.74 = 0.096 lb/MMBTU, which results in a PTE of
6.5 TPY.  Thus, using the �safety factor,� the facility would still
be considered a major source for HAPs, and thus subject to
Subpart HH.  Again, it would most likely be to the permittee�s
benefit to perform stack testing to confirm the emissions rate,
and thus determine Subpart HH applicability.  However, as
mentioned previously, testing should correspond to �worst-
case� operating conditions to determine PTE.  In addition, note
that a safety factor should most likely
also be used with manufacturer�s emis-
sions factors, unless guaranteed. In those
cases where a guarantee is made, addi-
tional monitoring of other associated pa-
rameters is typically required.

Who can I contact for more information?
For general assistance, contact our Customer Services
Division, toll free, at 1-800-869-1400, or for specific assis-
tance, contact the Air Quality Division at (405) 702-4100.

Oklahoma Department of  Environmental Quality
Air Quality Division
707 N. Robinson, Suite 4100
P.O. BOX 1677
Oklahoma City, Oklahoma  73101-1677
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