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The Clean Air Act’s provisions for
the Prevention of Significant Deterioration (PSD) of air qual-
ity require a new major stationary source to obtain a
preconstruction permit that specifies the Best Available
Control Technology (BACT) for each regulated pollutant that
may be emitted in amounts greater than major source thresh-
olds. The PSD regulations also impose BACT requirements
on modifications to existing major sources that result in sig-
nificant net emissions increases. Rather than a specific tech-
nology, BACT is an achievable emissions limitation (or work
practice) determined by the permitting authority on a case-
by-case basis, taking into account available technologies and
energy, environmental, and economic impacts. BACT de-
terminations are generally made by a state environmental
agency after an opportunity for public comment.

Increasingly, advocacy groups are challenging BACT de-
cisions in administrative and judicial proceedings. As a result,
the permitting process has been substantially delayed—even
for facilities that have agreed to install state-of-the-art emissions

control technology. This article outlines the key statutory
and regulatory elements of BACT, how to analyze alterna-
tive technologies and emissions limitations, and prepare
an application for an appropriate—and final—BACT
determination. It is based largely on the regulatory defini-
tion of BACT and recent Environmental Appeals Board
(EAB) decisions.1

KEY ELEMENTS OF BACT
BACT Is an Emissions Limit or Work Practice

The definition of BACT has been the subject of significant
dispute. The regulatory definition is:

“…an emissions limitation (including a visible emission
standard) based on the maximum degree of reduction for
each pollutant subject to regulation under the Act which
would be emitted from any proposed major stationary source
or major modification which the Administrator, on a case-
by-case basis, taking into account energy, environmental, and
economic impacts and other costs, determines is achievable
for such source or modification through application of
production processes or available methods, systems, and
techniques, including fuel cleaning or treatment or innova-
tive fuel combustion techniques for control of such
pollutant….”[Emphasis added.]2

Each of the highlighted words above has been the subj-
ect of guidance or litigation regarding BACT determina-
tions. Several of these key principles are discussed below.
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BACT Is a Case-by-Case Analysis
In conducting a case-by-case BACT analysis, the permitting
agency must consider site- and source-specific characteristics,
such as the type of fuel that will be used, the type of source,
and geographic considerations. Consequently, case-by-case
BACT analyses do not necessarily yield a single, objectively
correct BACT determination.3 The permitting agency must
exercise a high degree of technical judgment in any BACT
analysis, particularly for coal-fired plants, which use a wide
variety of coals, combustion techniques, and other site-
specific factors.

BACT Limit Must Be ‘Achievable’
The permitting agency determines what is achievable for a
source, exercising its technical judgment on a case-by-case
basis. An “achievable” emissions limit is one that the source
can meet on a continual basis over each averaging period
for the lifetime of the facility. The penalties for noncompli-
ance with a permitted BACT limit are severe. BACT limits
are therefore not established based on what a source can
achieve on its best possible day. BACT limits should reflect
what the source could achieve throughout its lifetime un-
der all reasonably foreseeable conditions. The EAB has in-
dicated that it is appropriate to include “safety factors” or
“cushions” (e.g., emissions averaging times) to ensure that
BACT limits are achievable at all times:

“When the region prescribes an emissions limitation rep-
resenting BACT, the limitation does not necessarily reflect
the highest possible control efficiency achievable by the
technology on which the limitation is based. Rather, the
region has discretion to base the emissions limitation on a control
efficiency that is somewhat lower than the optimal level. … To
account for these possibilities, a permitting authority must be al-
lowed a certain degree of discretion to set the emissions limitation
at a level that does not necessarily reflect the highest possible con-
trol efficiency, but will allow the permittee to achieve compliance
consistently.”[Emphasis added.]4

For emissions from operating facilities to be demon-
strated as achievable and thus applicable to a new facility,
there must be sufficient data to gauge whether those emis-
sions rates are achievable over the long term. For example,

BACT is an achievable emissions
limitation determined by the
permitting authority on a
case-by-case basis.

Copyright 2006 Air & Waste Management Association



26   em   november 2006 awma.org

limited stack test data are insufficient to form the basis of
what is achievable for new facilities and to establish BACT.5
The concept of “achievability” does not mean that an ap-
plicant cannot volunteer to accept lower limits than pre-
viously demonstrated, but that such limits cannot be
involuntarily imposed on the applicant.

Control Technology Must Be ‘Available’
A control technology must be “available” to be consid-
ered in a BACT determination. This means that the tech-
nology has progressed beyond the conceptual stage and
pilot testing phase and must have been demonstrated suc-
cessfully on full-scale operations for a sufficient period.
Theoretical, experimental, or developing technologies are
not “available” under BACT. A control technology is nei-
ther demonstrated nor available if government subsidies
are required to fund evaluations of the technology. In
many cases, a technology is not “available” for all sizes of
a unit. A control technology must also be “commercially
available.” This means that the technology must be of-
fered for sale through commercial channels with com-
mercial terms.6

BACT Does Not Redefine the Source
Under the plain language of the Clean Air Act, the BACT
analysis focuses on the determination of an emissions limi-
tation for the applicant’s “proposed facility.”7 Consistent
with this language, the U.S. Environmental Protection
Agency (EPA) has long observed that the BACT require-
ments are “not intended to redefine the source.”8 EPA
reconfirmed that it “does not consider the BACT require-
ment as a means to redefine the basic design of the source
or change the fundamental scope of the project when
considering available control alternatives.”9 Accordingly,
BACT does not require evaluation of different processes
to generate electricity. For instance, BACT does not re-
quire a proposed coal-fired facility to consider genera-
tion of electricity using wind, gas, or hydroelectric
processes as BACT. Likewise, BACT does not require a
source to change the type of boiler or fuel proposed for
the project.10

BACT Considers Multipollutant Effects
When establishing BACT for individual pollutants, the
permitting agency must also consider possible interactions
among the pollutants. Reducing emissions of one pollut-
ant may inadvertently increase emissions of another pol-
lutant. The relationship between emissions of nitrogen
oxides (NOx) and carbon monoxide (CO) is one example
of this type of interaction. Similarly, some techniques to
lower emissions of one pollutant may have deleterious
effects on downstream equipment. For example, increas-
ing the injection of ammonia to reduce NOx emissions
can produce unacceptable levels of sulfur trioxide and
ammonium bisulfates. These substances can cause seri-
ous maintenance and reliability problems in downstream
equipment. These types of multipollutant effects must be
considered in a BACT analysis for two reasons. First, BACT

limits must represent “achievable” levels of emissions from
the regulated pollutants considering the operation and
maintenance costs. Second, BACT requires consideration
of such collateral “environmental impacts” when estab-
lishing limits.

ROLE OF A BACT ANALYSIS IN THE
BACT DETERMINATION
The applicant prepares a BACT analysis on the various
emissions control options that are available and applicable
to the proposed project. The analysis provides a detailed
rationale and supporting documentation to the agency
to support the BACT decision. The BACT determination
is made by the permit-issuing agency based on the infor-
mation provided in the applicant’s analysis and its own
independent review of the available information, includ-
ing the applicant’s analysis and public comments.

Collecting Information and
Identifying Available Technologies

The first step in preparing a BACT analysis includes col-
lecting information about the source and identifying all
control options and their achievable limits for that source.
The best sources of information about what is BACT are
existing permits issued for similar facilities. These per-
mits show what permitting authorities have concluded is
BACT for such sources.

Permit applications from other sources can also pro-
vide useful information when establishing BACT limits
since they tend to show what applicants believe is achiev-
able. They must be considered carefully and are not as
reliable as actual permits. Applications do not necessar-
ily reflect limits that have been demonstrated in practice;
the proposed limits have yet to be determined to be BACT,
and are often adjusted during the permitting process.

In deciding what is available as BACT, permitting agen-
cies will often take into account whether or not the source
can obtain a guarantee for the emissions rate in ques-
tion. Vendor guarantees for other sources can be relevant,
but should be used cautiously because they are sometimes
not met in practice and the specific contractual terms can
limit their usefulness to a BACT analysis. Such guaran-
tees, however, can be useful in justifying a particular limit
for the source being permitted.

Continuous emissions monitoring system (CEMS)
data from existing sources can also be relevant to a BACT
analysis, particularly in determining what is achievable.
Such data should also be used cautiously, however, as
they may not necessarily reflect the worst-case operat-
ing conditions of the other source. Additionally, a source
is expected to operate under normal conditions with
emissions levels safely below its permit limit to avoid vio-
lations (e.g., with a safety margin). Therefore, a permit-
ting authority would expect to see CEMS readings below
permitted limits.

Finally, experience with control technologies by com-
panies outside the United States can be a source of infor-
mation for a BACT analysis. However, information from
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foreign countries can be
unreliable or incomplete.11

Also, foreign fuel character-
istics, especially for coal, are
frequently different from
those in the United States.

Eliminating Infeasible
Technologies

Decisions concerning tech-
nical feasibility are the re-
sponsibility of the review
authority. A control tech-
nology that is “available” or
“demonstrated” for a given
type or class of sources is as-
sumed to be technically fea-
sible unless source-specific
factors exist and are docu-
mented to justify technical
infeasibility. It is relatively
easy to prove that a technol-
ogy will work when it has
been demonstrated. It is
more difficult to determine
whether or not it will not
work when it has not been
demonstrated. If a technol-
ogy is not demonstrated, it
should still be considered if
it is “applicable.” A technol-
ogy is “applicable” if it can
reasonably be installed and
operated on the source
type under consideration.
This is a matter of technical

judgment for the permitting agency, but identifying suitable
technologies based on physical, chemical, and engineering
principles and/or empirical data can be a challenge. There
are a wide variety of potentially irresolvable technical diffi-
culties that could preclude the successful deployment of a
technology in a new application.

Ranking Technologies
For each regulated pollutant emitted from each emissions
unit under review, the control alternatives are ranked by
a “top-down” approach, in order from the most to the
least effective in terms of emission reduction potential.
This is not simply an assessment of maximum control ef-
ficiency; it considers the compatibility of the technology
with controls selected for other pollutants and ranks the
alternatives from lowest to highest emissions.

Evaluating Economic, Environmental,
and Energy Impacts

If the top alternative control technology in the listing is
selected as BACT, then nothing further needs to be done.
If the applicant chooses instead to reject the top technology em
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and select an alternative technology lower down on the
list, additional information will need to be provided to
the agency to support the decision. As part of this evalua-
tion the applicant can consider cost, collateral energy,
and environmental impacts to justify the selection. En-
ergy impacts can be direct or indirect and can be ex-
pressed in terms of economic impact (i.e., cost). The
environmental impacts often are more subjective and of-
ten cannot be quantified as economic impacts.

In most cases, actual costs of control technology are
not publicly available; cost information submitted by
equipment vendors for a specific project is generally con-
fidential business information. The basis for equipment
cost estimates should be documented, either with data
supplied by an equipment vendor (i.e., budget estimates)
or by a referenced source, such as the EPA’s Office of Air
Quality Planning and Standards Control Cost Manual.12 EPA
has also indicated that the total cost estimates of options devel-
oped for BACT analyses should be accurate to within ± 30%,
and that cost options that are “within ± 20–30% of each other
should generally be considered to be indistinguishable when
comparing options.”12 In the case of coal-fired boilers, for ex-
ample, a difference of 20–30% can be significant in terms of
total costs (i.e., tens, if not hundreds, of millions of dollars).

When the economic cost estimates cannot provide a
clear distinction between the top technology choices, the
environmental differences may receive greater scrutiny
(e.g., the ability to control sulfuric acid mist and the po-
tential impacts of land-filling vs. sale of combustion
byproducts). Energy impacts (e.g., the loss of coal from
washing or parasitic load) also can be a factor in deter-
mining BACT.

Selecting BACT
It is the responsibility of the permit agency to review the
documentation and rationale presented to ensure that
the applicant has addressed all of the most effective
control options that could be applied and determine
that the applicant has adequately demonstrated that
energy, environmental, or economic impacts justify any
proposal to eliminate the potentially more effective
control options.

CONCLUSION
The statutory and regulatory requirements of the PSD
permit program outline, in part, the process for deter-
mining BACT. EPA guidance, prior decisions by permit-
ting agencies, and source-specific considerations fill in
the remaining blanks. As industry looks to the future and
sees increasing demand for energy and consumer prod-
ucts, the need to construct new facilities and expand
existing production capacity is clear. A better understand-
ing of the BACT determination process—by industry,
regulators, and the public—should facilitate timely deci-
sions that appropriately consider the availability and
achievability, as well as energy, environmental, and
economic impacts, of various control technologies and
emissions limits.
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