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EXPENDED TO QUALI TY ASSURE THE CONVERSI ON, |IT MAY CONTAI N TYPOGRAPHI CAL
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UNI TED STATES ENVI RONMVENTAL PROTECTI ON AGENCY
WASHI NGTON, D. C. 20460

JAN 4 1979

OFFI CE OF
Al R AND WASTE MANAGEMENT

SUBJECT: Guidance for Determ ning BACT Under PSD

FROM David G Hawkins, Assistant Adm nistrator
for Air, Noise, and Radiation

TO  Regional Administrators, I1-X

The 1977 Clean Air Act anendments pertaining to the Prevention of
Significant Deterioration (PSD) require that the determ nati on of best
avai |l abl e control technol ogy (BACT) be performed on a case-by-case basis
consi dering energy, environnental, and econonmic inpacts and ot her costs.
The encl osed document provi des guidance to assist you in determning BACT in
the PSD review. This docunent has been circulated in draft form and
revi ewed by your staff.

The purpose of the guideline is to provide the framework for a
consi stent approach in determ ning BACT. The guidance is rather general,
focusing on the paranmeters which should be considered in the analysis
supporting the proposed control system Unfortunately, no specific criteria
can be devel oped a priori, nor can quantitative factors relating to the
wei ghting and eval uation of energy, environmental, and econom c
consi deration be prescribed. However, consideration of the sanme set of
paraneters should contribute to nore consistent decisions anpong the Regions.

I recogni ze that the case-by-case BACT determination is a difficult
task and one which may be resource intensive. To mninmize the resource
requirements, the primary responsibility for defending the proposed control
system nust be placed on the source. The guidelines suggest a significant
effort by the source to provide data and analysis to support a permt
application. M office will continue to provide assistance for the
engi neering aspects of control technol ogy sel ection through operation of the
OAQPS new source revi ew cl eari nghouse.

Encl osure

cc: Assistant Administrators and Office Directors
Director, Air and Hazardous Materials Division, Regions | - X
Director, Facilities Technol ogy Division, Region II
Director, Enforcenent Division, Regions |I-X

GUI DELI NES FOR DETERM NI NG
BEST AVAI LABLE CONTROL TECHNOLOGY ( BACT)

DECEMBER 1978

Ofice O Air, Noise, and Radi ation
Ofice of Air Quality Planning and Standards
U. S. Environmental Protection Agency
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GUI DELI NES FOR DETERM NI NG BEST AVAI LABLE
CONTROL TECHNOLOGY ( BACT)

I NTRODUCTI ON

The 1977 Clean Air Act Amendnents establish nore restrictive conditions
for the approval of pre-construction permt applications under the
Prevention O Significant Deterioration (PSD) program One of the new
requirements is for best avail able control technology (BACT) to be installed
for all pollutants regulated under the Act. [SEE FOOTNOTE * BELOW Under
the revised Act, BACT is to be determ ned on a case-by-case basis rather
than automatical ly applying an applicabl e Federal New Source Perfornmance
Standard (NSPS), as was the case under the previous regulation. Concern has
been expressed that these determi nations should be consistent fromarea to
area. In the context of case-by-case BACT, consistency does not necessarily
nean that a new facility In one area will have an identical emission limt
as the sane type of facility in another area. Consistency nmeans that a
consi stent approach is used in determ ning BACT and that the inpacts of
alternative em ssion control systems are neasured by the sane set of
paraneters, although eval uation of specific paranmeters is done on a case-by-
case basi s.

PURPOSE

This guideline is intended for use by (1) EPA Regional Ofices in
determ ning BACT during the interimperiod before the States adopt

[ FOOTNOTE *] Pol | utants subject to National Anbient Air Quality Standards,
St andards of Performance for New Stationary Sources, Nationa
Em ssi on Standards for Hazardous Air Pollutants, and Em ssion
St andards for Moving Sources.
2

State Inplementation Plan (SIP) provisions for inplenmenting the PSD program
(2) by States in witing PSD regul ati ons or determ ning BACT and (3) by

i ndi vidual sources in preparing PSD permt applications. The purpose of the
guideline is to provide the framework for a consistent approach to

determ ning BACT. The enphasis is on the types of data which should be
required in a pre-construction permt application and how the data should be
used in order to determ ne BACT. The guideline addresses the technol ogica
question of whether the emi ssion control system proposed in the permt
application represents BACT or whether a nore stringent |evel of em ssion
control is appropriate considering avail able technol ogy and economi c,

energy, and environnental inpacts. The guideline assunes acconplishnment of
all other air quality review requirenents including, for exanple, the
requirement that air quality standards and appropriate PSD i ncrements are
net, stack heights are appropriate, and siting is acceptable.

In acconplishing this purpose, the guideline lists a nunber of factors
whi ch can be considered in assessing energy, environnental, and economc

inmpacts. Wile the full list represents the magnitude of the analysis that
could be required for a very large and conpl ex source, many of these factors
will not be relevant to the typical BACT review. The inclusion of any

factor should be based on Its relative nerit considering such influences as
source size, nature of the process and control options, and |oca
conditions. It is the clear intent of EPA not to require an analysis of the
full proportion described herein for small sources or for the use of
conventional control equipnment whose inpacts

3

are well established. 1In short, the BACT anal ysis should be held to a
m nimumw th the depth of analysis being dependent on the difficulty of the
deci si on.

PHI LOSOPHY OF BACT

The primary purpose of BACT is to optim ze consunption of PSD air
quality increnents thereby enlarging the potential for future economc
growth without significantly degrading air quality. The Act places the
responsibility of determning BACT with the State once a PSD SIP revision is
approved. The BACT decision is to take into account energy, environnental
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and econonic inpacts and other costs associated with application of
alternative control systens. This case-by-case approach all ows adoption of
i mprovenments in em ssion control technology to become wi despread nore
rapidly than woul d occur through the uniform Federal new source or hazardous
em ssion standards. In setting the NSPS, for exanple, emission limts are
sel ected which can reasonably be nmet by all new or nodified sources in an
industrial category, even though sone individual sources are capabl e of
| ower em ssions. Additionally, because of resource limtations In EPA
revi sion of new source standards nust |ag somewhat behind the evol ution of
new or inproved technology. Accordingly, new or nodified facilities in some
source categories nmay be capabl e of achieving | ower emission |evels that
NSPS wi t hout substantial economic inpacts. The case-by-case BACT approach
provi des a nmechani sm for determ ning and applying the best technology in
each individual situation. Hence, NSPS and NESHAPS are Federal guidelines
for BACT determi nations and establish m ni mum acceptable contro
requirements for a BACT determ nation.

4

VWere Federal standards do not exist, guidance on well-controlled sources is
avai |l abl e through the OAQPS cl eari nghouse (discussed |ater).

A critical decision in the BACT analysis is the relative weight
assigned to the energy, environnental, and econonic inpacts. Congress
inplied that this decision should be nade by the State, thus allow ng sone
flexibility in em ssion control requirenents depending on |ocal energy,
envi ronmental , and econonic conditions and | ocal preferences. For exanple,
in an area wi th unusually high unenpl oynent, the econonic inpacts may be
wei ghted nmore heavily if the application of a strict BACT em ssion
requi rement woul d reduce production or jobs. On the other hand, if
visibility protection is a major value of the area, then environnenta
i npacts could be weighted nore heavily. This flexible approach allows the
permtting authority to consider a nunber of local factors (for exanple the
size of the plant, the anpbunt of the air quality increment that would be
consunmed, and desired economic growh in the area) in deciding on a
wei ghting scheme. State judgnent and the Federal em ssion standards are the
foundations for the BACT determ nation. Accordingly, EPA does not consider
it appropriate to assign nationally applicable weighting factors in this
gui del i ne.

GENERAL GUI DELI NES

The recommended approach to determning BACT is to place on the
applicant the responsibility for presenting and defendi ng the technol ogy
sel ection. [ SEE FOOTNOTE *] This approach recogni zes that the applicant is
best suited for assessing the costs, environnmental residuals, and energy

[ FOOTNOTE *] Prelimnary neetings between the applicant and the
permitting authority are encouraged as a neans of pronoting efficiency in
the revi ew process.

5

penal ties associated with alternative control options as they apply to his
processes. The pernmit application should contain the follow ng el enments
rel ative to BACT:

(1) Proposal of a control systemrepresenting BACT. BACT shoul d
address control of each emi ssion point at a facility, including fugitive
process, fugitive dust, and stack emissions. Technol ogy sel ection should
consi der application of flue gas treatment, fuel treatnent, and processes or
t echni ques which are inherently lowpolluting. In no circunstance should a
system be proposed for any emi ssion point unless it is at |east as stringent
as the applicable SIP or Federal em ssion requirenent (whichever is nore
stringent). In cases where technol ogical or econonmic limtations on the
application of measurement techniques would make the inposition of an
em ssion standard infeasible, a design, operating, or equipnment standard may
be established.

(2) Presentation of alternative systens that could achi eve a higher
degree of emi ssion control. For each pollutant, the BACT permt application
shoul d present control alternatives which have greater control capabilities
than the system proposed as BACT and whi ch have been used or proposed for



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

the same or simlar applications. |In sone cases, the BACT decision may
require a trade-off of control anbng pollutants. That is, a technol ogy may
do slightly worse in controlling one pollutant, but do significantly better
in controlling another air, water, or solid waste residual. Such
al ternatives should not be excluded from consideration, but in justifying
BACT for a given pollutant only those alternatives which have greater
control capabilities for that pollutant need be presented in the permt
appl i cation.

6

If no better control technology is available for an em ssion point,
t hen such finding should be stated and supported, and no further analysis is
required. Oher equipnment with simlar control capabilities need not be
presented (e.g., a baghouse versus an equivalent ESP at a particul ate

emtter). Unrealistic alternatives need not be presented such as placing in
series control equi pnent which is nornally used alone (e.g., an ESP fol |l owed
by a baghouse). In sonme cases, a better control technol ogy may be avail able

for a general type of operation, but unique processing equi pnent or
procedures may create a valid technical reason which would preclude its
sel ection as BACT. Such situations should be full, supported

(3) Defense of the BACT selection. The BACT selection for a
particular pollutant is defended by denonstrating that each alternative
control system (representing a nore stringent |evel of control for that
pol lutant) woul d cause unreasonabl e adverse energy, environmental, or
econom c inpacts. The rationale for rejecting each alternative should be
presented in the formof an incremental analysis of the inpacts of each
alternative systemrelative to the proposed BACT system Rel evant energy,
envi ronment al and economi c inpacts are described bel ow.

I MPACT ANALYSI S

This section outlines the types of inpacts that should be recognized
by the permitting authority as rel evant issues in assessing the energy,
envi ronmental , and economic inpacts of alternative control systens. For
instance, if an applicant wishes to reject an alternative control system he
woul d do so by denonstrating the adverse inpacts which would result fromthe
selection of that alternative system This section lists
7

speci fic energy, environnental, and economic inpacts which may be addressed
in this inpact analysis and explains the data requirenents for docunenting
an adverse inpact. Each of the factors di scussed bel ow need not be
addressed in every permt application. Rather this guideline presents a set
of potential inpacts any nunber of which may be addressed in a permt
application depending on the individual situation. For exanple, even though
a control system may produce solid waste by-products, such inpacts need not
be presented in the PSD permt application unless the applicant w shes to
use solid waste inpact as an argunment agai nst selection of a particular
control alternative as BACT.

In general, the BACT anal ysis should focus on the direct (on-site)
impacts of alternative control systens. |Indirect energy or environnmenta
i mpacts are not required but may be consi dered where such inpacts are found
to be significant and well quantified. |Indirect energy inpacts include such
i mpacts as energy to produce raw materials for construction of contro
equi pment, increased use of foreign oil, or increased oil use in the utility
grid. Indirect environnmental inpacts include such considerations as
pollution at an off-site manufacturing facility which produces materials
needed to construct or operate a proposed control system Indirect inpacts
wi Il generally not be considered, in the BACT review, since the conplexity
of consunption patterns in the econony nakes those inpacts difficult to
quantify. For exanple, since manufacturers purchase capital equi pment and
supplies from many suppliers, who in turn purchase goods fromthe other
suppliers, accurate tracing of indirect inpacts may not

8

be possible. Raw materials may be needed to operate control equipnment, and
suppliers of these resources may change over tinme. Simlarly, it generally
will not be possible to determine specific power stations and fuel sources
whi ch woul d be used to satisfy electrical demand over the lifetime of a
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control device.

Duplicative analyses will not be required in preparing the BACT permt
application. Any studies previously perforned for Environnental |npact
Statenments, water pollution permits, State New Source Review, or other
prograns nmay be used when appropriate to denpbnstrate an adverse energy,
envi ronmental, or econom c inpact.

These guidelines are applicable to both new and nodi fied sources.
VWere appropriate, however, the review may consider any special economc or
physical constraints which mght limt the application of certain contro
techniques to a nodification project. That is, the level of contro
required for a process undergoi ng nodification or reconstruction nmay not be
as stringent as that which would be required if the sane process were being
constructed at a grass-roots facility. Such findings, however, nust be nade
on a case-by-case basis by the permtting authority considering the rel evant
econom ¢ and environnmental inpacts.

The follow ng discussion, under each of three headi ngs of energy,
envi ronmental, and econonmic inpacts, lists and briefly describes a nunber of
factors which may be addressed in the respective inpact anal yses. These
factors are guidelines only and are not intended as an exclusive |list of
consi derations for BACT. Sone of these factors may not be appropriate
9

in all cases, while, in other instances, factors which are not included here
may be relevant to the BACT determination. The guideline does not address

t he eval uation of each factor nor the weighting of any factor relative to
anot her. Such determi nations should be made on a case-by-case basis by the
permitting authority. For purposes of this discussion, terms such as

"em ssion control system or "BACT systenml refer to design, equi pnent, or
operating standards and non-pol |l uting processes as well as flue gas contro
equi prent .

l. Ener gy | npact

Energy inpacts shoul d address energy use associated with a contro
system and the direct effects of such energy use on the facility and the
comunity. As noted earlier, indirect energy inpacts (such as energy to
produce raw materials for construction of control equipnment) are not
required but may be considered if the permtting authority determ nes, based
on a showi ng by the applicant, that the inpact is significant and that the
i mpact can be well quantified. Some specific considerations for energy
i npacts are presented bel ow

A Ener gy Consunption

The anount, type (e. g., electric, coal, natural gas), and source
of energy required by each alternative em ssion control system should be
identified and conpared to the quantities and types of energy required by
t he proposed BACT system In analyzing for energy consunption, various
al ternatives can be conpared in terns of a) energy consunption per unit of
pol lution renoved (for exanple, Btu/ton hydrocarbon renoved)
10

and b) energy consunption versus the portion of the remaining PSD increnent
which is preserved for future growth. [|f such conparisons are nade, they
shoul d be conputed on both an overall and an increnental basis.

B. I npact on Scarce Fuels

The type and anmpunt of scarce fuels (e.g., natural gas, distillate oil)
which are required to conply with each alternative control requirenent
shoul d be identified and conpared with the BACT requirenent. The
designation of a scarce fuel may vary fromarea to area, but in general a
scarce fuel is one which is in short supply locally and can better be used
for alternative purposes, or one which may not be reasonably
available to the source either at present or in the future

C. I mpact on Locally Avail abl e Coa



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Al ternatives which require the use of a fuel other than locally or
regional ly avail abl e coal should be discouraged if such a requirenent causes
significant |ocal econom c disruption or unenpl oynent.

D. Energy Production Inpacts (electric utilities)

The 1977 Act Amendnents inposed nore stringent BACT requirenents, and
may affect electric utility units that were well along in the planning
process prior to adoption of EPA regulations in June 1978. \Where the start-
up of the nore stringent PSD programwould result in construction delays for
these units, the BACT determ nati on may consider such inpacts. The inpact
of delay plant operation should be assessed in terns of reserve capacities,
systemreliability, and additional costs inplied by such del ays.

11

Il. Environmental |npact

The net environnmental inpact associated with each alternative emn ssion
control system should be determ ned. Both beneficial inpacts (e.g., reduced
em ssions attributed to a control systen) and adverse inpacts (e.g.,
exacer bation of another pollution problemthrough use of a control systen)
shoul d be di scussed and quantified. As pointed out above, indirect
envi ronmental i npacts (such as pollution inpacts at an off-site plant which
manufacturers chemicals for use in pollution control equipnent) normally
need not be considered. The analysis should be presented in the formof the
incremental inpact of alternative control systens relative to the system
proposed as BACT in the permit application. Some specific considerations
are presented bel ow

A Air Pollution Inpact

The inpact of air pollutants emitted froma gas streamor a fugitive
em ssi on source can be assessed terns of either quantity of em ssions,
nodel ed effects on air quality, or both. |If application of a control system
directly renmpves or releases other air pollutants (or precursors to other
air pollutants), then the pollutants affected and the inpact of these
em ssi on changes should be identified. The analysis can consider any
pol lutant affecting local air quality including pollutants which are not
currently regul ated under the Act, but which may be of special concern
| ocal ly.

In the absence of a nore systematic technique (e.g., market-type
systens, etc.) for allocating PSD increments, BACT determ nations are
i mportant for executing such allocations. PSD progranms which depend on BACT
determ nations to inplenent the allocation of increnents should project
12

desired levels of growth in an area so that BACT deterninations for each
source will serve to insure that the total air inpacts of future growh are
no greater than the available increments. Since in the first years of the
PSD program many areas may have neither a functioning market systemfor

al l ocating increments no accurate projects of desired growth, it is

i mportant that such areas use the BACT determ nations during this initia
period to conserve the remaining increments as nuch as possible until nore
systematic allocation mechani sns are put in place

B. VWat er | npact

Rel ative quantities of water used and water pollutants produced and
di scharged as a result of use of each alternative em ssion control system
shoul d be identified. Where possible, the analysis should assess their
ef fect on such local surface water quality paraneters as pH, turbidity,
di ssol ved oxygen, salinity, toxic chem cal |evels and any other inportant
consi derations, as well as on groundwater. The anal ysis should consider
whet her applicable water quality standards are net and the availability and
ef fectiveness of various techniques to reduce potential adverse effects.

C. Solid Waste Di sposal inpact

The quality and quantity of solid waste (e.g., sludges, solids) that
nmust be stored and di sposed of or recycled as the result of the application
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of each alternative em ssion control system should be conpared with the
quality and quantity of wastes created if the em ssion control system
proposed as BACT is used. The conposition and various other characteristics
of the solid waste (such as perneability, water retention, rewatering of
dried material, conpression strength, |leachability of dissolved ions, bulk
density, ability to support vegetation growth and

13

hazardous characteristics) which are significant with regard to potentia
surface water pollution or transport into and contanm nation of subsurface
wat ers or aquifers should be considered. The relative effectiveness, hazard
and opportunity for solid waste nanagenment options, such as sanitary
landfill, incineration, and recycling, should be identified and di scussed

D. Irreversible or Irretrievable Comm tment of Resources

The BACT decision may consider the extent to which the alternative
em ssion control systens may involve a trade-off between short-term
envi ronmental gains at the expense of long-termenvironnmental |osses and the
extent to which the alternative systens may result in irreversible or
irretrievabl e comm tnent of resources (for exanple, use of scarce water
resources).

E. O her Environnental |npacts

Incremental differences in noise levels, radiant heat, or dissipated
static electrical energy should be considered where appropriate.

I1'l. Econom c | npact

Thi s anal ysis shoul d address the econom ¢ inpacts associated with the
incremental costs of installing and operating alternative control systens
above the econonmic inpact associated with the system proposed as BACT. The
revi ew shoul d i nclude a conpl ete expl anation of procedures for assessing
econom ¢ inpacts and any supporting data. As outlined bel ow, economc
consi derations can address direct econom c inpacts on the firmand inpacts
on | ocal econonic growth.

A. Direct Economc Inpacts on the Pl ant

Direct econom c inpacts on the plant should be exam ned through
eval uati on of the foll ow ng:
14
1. Direct Costs

The direct cost for each control alternative should be presented both
on an incremental and on an overall basis. Investnent costs, operations and
mai nt enance costs and annual i zed costs should be presented separately.
Annual i zed costs are operations and nai ntenance costs plus depreciation and
interest charges on the investnent. Costs should be item zed and expl ai ned
Credit for tax incentives should be included along with credits for product
recovery costs and by-product sales generated fromthe use of contro
systens. The lifetine of the investnment should be stated. \Were possible,
costs should be broken down into process change costs (costs of |ess
pol I uting production process) and direct pollution abatenent costs (cost of
pol lution control equipnment). The costs of air treatnent, water treatnent
and solid waste disposal should be presented separately. The analysis
shoul d al so include the total investnent cost of the new facility.

As a guide in determ ning when control costs beconme excessive,
alternative control systens can be conpared in terns of certain cost
ef fectiveness ratios. Such ratios may include the foll ow ng:

ratio of total control costs to total investnent costs.
cost per unit of pollution renmoved (for exanple, dollars/ton).
cost versus additional portion of remaining PSD increnent
preserved for future growth.

* unit production costs (for exanple, mllI/kw hr, dollars/ton of
steel).

In some cases, the unit of production output may be difficult to determ ne
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as in the case of a plant producing many different products. |In such cases,
unit production costs can be expressed as cost per dollar of total sales.
15

2. Capital Availability

Capital availability addresses the difficulty that some sources may
face in financing alternative control systems. Proof of such clains should
be fully docunented.

B. Local Econonmic |npacts

Local econonmic inpacts address the economic feasibility of alternative
BACT requirements and the inpact of the production decisions of the firmin
response to alternative levels of control. For exanple, a BACT alternative
may alter the economics of a project to the point where the decision would
be made to cancel the construction or expansion of a facility, to relocate a
plant, to reduce the scale of operation, or to change the production m x.
The | ocal economic inpacts of such decisions should be assessed in ternms of
| ocal enpl oyment effects including nunber of jobs, dollars paid in salaries,
and changes in enployee skill levels required. The guideline does not inply
that the BACT deci sion should force new projects to the brink of
cancel l ation. The BACT deci sion nust be based on sound judgnment, bal ancing
envi ronment benefits with energy, econom c, and other inpacts.

Local economic inpacts al so can address the effect of various BACT
alternatives on air quality increment consunption and the subsequent i npact
on future growth potential in the surrounding area. The BACT deci sion
shoul d reflect policy decisions to conserve the available air quality
increment for future growth.

V. Oher Costs

O her costs associated with alternative em ssion control systenms may be
consi dered where appropriate.
16

ASSI STANCE | N DETERM NI NG BACT

Assi stance to the states and Regional O fices in evaluating control
technol ogy will continue to be provided through the QAQPS new source review
cl eari nghouse (August 1, 1977 nmenp, Walter C. Barber to Regional Ofices,
"QAQPS Assi stance for BACT/ RACT/ LAER Determ nations"). Through its
repository of information on past BACT/ RACT/ LAER deci sions, the
cl eari nghouse provides a comunication link for advising review ng
authorities of each other's determ nations, thereby pronpting consistency in

BACT determinations. The degree to which the clearinghouse will be
effective as a consistency-inproving tool will depend on the degree to which
the BACT determ nations are reported to OQAQPS. All Regional Ofices are
requested to submit BACT findings to the clearinghouse. In addition to the

repository, the clearinghouse system al so provides a focal point for
answering questions related to policy issues and control technology. Wth
respect to control technol ogy, OAQPS can assist in establishing the range of
alternative controls for a particular process, but cannot eval uate case-by-
case energy, environnental, and economic inpacts or select BACT eni ssion
levels. In short, the clearinghouse can be an inportant input to the
reviewi ng authority's decision, but it cannot substitute for the case-by-
case analysis required to select the appropriate control technol ogy.



