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March 16, 1994

VEMORANDUM

SUBJECT: Cost-Effective Nitrogen Oxides (NOx) Reasonably
Avai | abl e Control Technol ogy (RACT)

FROM D. Kent Berry, Acting Director
Air Quality Managenent Division (MDD 15)

TO Director, Air, Pesticides and Toxics
Managenent Division, Regions | and |V
Director, Ar and Waste Managenent Divi sion,

Region |1

Director, Ar, Radiation and Toxics Division,
Region 11

Director, Air and Radi ati on D vi si on,
Regi on V

Director, Ar, Pesticides and Toxics Division,
Regi on VI

Director, Air and Toxics Division,
Regions VII, VIII, IX and X

Thi s menor andum provi des gui dance for determ ning NOx RACT
[required by section 182(f) of the Clean Air Act (Act)] as it
relates to nonutility sources and utility boilers which were not
addressed by the Environmental Protection Agency's (EPA'Ss)
previ ous gui dance. The docunent entitled, "State |nplenentation
Pl ans; Nitrogen Oxi des Supplenent to the General Preanble; C ean
Air Act Amendnents of 1990 I nplenentation of Title |I; Proposed
Rul e,” (NOx suppl enent) (Novenber 25, 1992, 57 FR 55625)
identifies em ssion rates that presunptively nmeet the NOx RACT
requi renent for tangential and dry bottomwall-fired utility
boil ers. The gui dance goes on to state that, for other major NOX
sources, EPA expects that NOx RACT will be set at levels that are
"conparable” to the levels specified for tangential and dry
bottomwal |l -fired utility boilers. The guidance states that:
"Conparability shall be determ ned on the basis of several
factors including, for exanple, cost, cost-effectiveness, and
em ssion reductions.”™ This menorandum primarily addresses one of
the factors in a NOx RACT determ nation--cost effectiveness--and
provi des gui dance on how to determ ne which control techniques
are of "conparable cost-effectiveness for NOx RACT." In



addition, this nmenorandum provides |imted di scussion of other
factors, including em ssion reductions.
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It should also be noted that, in certain areas, States my
require NO, controls based on advanced control technol ogies;
I.e., control technol ogies that reduce em ssions beyond RACT or
title IV (acid rain) requirenents. For exanple, advanced
controls would be required as part of a serious ozone
nonattai nnent area's 1994 State inplenentation plan if nodeling
found such controls to be necessary to provide for expeditious
attai nnent of the ozone national anmbient air quality standards.
In order to avoid or minimze potentially increnmental or
repetitive control requirenents, States and regul ated sources
shoul d consider in advance the inplications of all relevant
requirenments.

In general, the actual cost, em ssion reduction, and cost-

effectiveness | evels that an individual source will experience in
nmeeting the NOx RACT requirenents will vary fromunit to unit and
fromarea to area. These factors will differ fromunit to unit

because the sources thenselves vary in age, condition, and size,
anong ot her considerations. The EPA s general RACT gui dance
urges States to judge the feasibility of inposing specific
control s based on the econom c and technical circunstances of the

particular unit being regulated. In many cases, these factors
are not the sane in all States since the specific NOx RACT
em ssion limtations and averaging tinmes will differ fromState

to State. The EPA's presunptive NOx RACT levels for certain
utility boilers are based on capabilities and probl ens which are
general to the industry on a national basis. States may adopt
statewi de NOx RACT | evels which are nore stringent than the EPA

| evel s based on statew de industry conditions. For these
reasons, a single cost, em ssion reduction, or cost-effectiveness
figure cannot fully describe the NOx RACT requirenment. Thus, the
i nformati on provided in this nmenorandum does not prescribe a
single cost-effectiveness figure, but rather provides additional
gui dance which States may use as they nake NOx RACT

det erm nati ons.

For NOx RACT, cost effectiveness is a figure in dollars per
ton of NOx em ssions reductions per year. 1In order to clarify
the "conparabl e cost-effectiveness for NOx RACT" referred to in
the NOx suppl enment, EPA reviewed the Decenber 1992 EPA/ Nort heast
States for Coordinated Air Use Managenent (NESCAUM report
(EPA/ NESCAUM report) on utility boilers entitled, "Evaluation and
Costing of NOx Controls for Existing Uility Boilers in the
NESCAUM Regi on" (EPA 453/ R-92-010). This report identifies
vari ous NOx control technologies for existing utility boilers and
their associated costs, cost effectiveness, and em ssion
reductions. As described bel ow, EPA has extracted fromthe
report the cost effectiveness of controls that are expected to
nmeet the EPA's presunptive NOx RACT for tangential and dry bottom
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wal | -fired utility boilers at |east cost. These cost figures
generally define the "conparable cost-effectiveness for NOx RACT"
referred to in the NOx suppl enent.

The Novenber 1992 NOx supplenent to the General Preanble
specifies the follow ng areawi de presunptive NOx RACT em ssion
limts (I bs NOx per mllion Btu determ ned on a rolling 30-day
average) for utility boilers:

Coal : tangenti al --0. 45 wal | --0.50
Gas/QGl: tangential--0.20 wal | --0.30

Technol ogi es avail able to neet these NOx RACT | evels are
described in section 4 of the EPA/ NESCAUM report. Section 5 of
that report describes the cost algorithmused, which includes
consi deration of process capital equipnent, total plant cost and
I nvestnent, fixed and variable operating cost, total capital

requi renent and consumabl e costs. The cost-effectiveness figures
in the report are based on data fromdifferent geographic regions
and represent a variety of averaging tinmes. The EPA believes the
data are appropriate to use with respect to the EPA presunptive
NOx RACT 30-day rolling average or to a daily average.

As described in tables 1-4 and 1-5 of the EPA/ NESCAUM
report, the conbustion-nodification technologies available to
nmeet EPA's presunptive NOx RACT | evels show a range of cost
ef fecti veness of about $160 to $5100 per ton; and the post-
conmbusti on technol ogi es, excluding selective catalytic reduction,
show a range of about $320 to $5200 per ton. These are national
esti mates based on constant 1991 (1st quarter) dollars. Sone
States nmay need to nmake regional adjustments to this range to
reflect prevailing installation and operating | abor costs which
are higher or lower than the national average. The data indicate
that some coal burning wall-fired boilers can neet EPA s
presunptive NOx RACT | evels by application of | ow NOx burners at
a cost effectiveness as |ow as $160 per ton. The data al so
indicate that certain tangentially-fired utility boilers may
approach a cost-effectiveness |evel of $1300 per ton in order to
nmeet the EPA presunptive NOx RACT |levels. Application of
selective catalytic reduction to utility boilers does not appear
necessary in order to neet the EPA presunptive NOx RACT |evels.

In determ ning the NOx RACT conparabl e cost-effectiveness
| evel, EPA believes that it is appropriate to focus on the range
of cost effectiveness. The range is appropriate due to the
variability of the actual cost effectiveness that is expected
fromunit to unit. Therefore, NOx technol ogies with a cost-
ef fecti veness range that overlaps the $160 to $1300 range shoul d,
at a mninum be considered by States in the devel opnent of their
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NOx RACT requirenents.

In sone cases, States will need to consider a broader cost-
ef fecti veness range. For exanple, where States adopt NOx RACT
requi renments that are nore stringent than the EPA s presunptive
RACT, the associated control technol ogies may result in higher
cost-effectiveness figures and, thus, States should expect to
apply a broader cost-effectiveness range. In addition, since the
EPA' s presunptive RACT |l evels are expected to be net by a
majority of (but not all) sources, States shoul d expect sone
sources to experience higher cost-effectiveness |levels in order
to neet the NOx RACT requirenents.

Wil e cost effectiveness, as described above, is an
| nportant consideration, it nust be noted that other factors
shoul d be integrated into a RACT anal ysis. For exanple, em ssion
reductions and environnental inpact should be consi dered.
Regar di ng emi ssion reductions, a conparison of uncontrolled NOx
em ssion levels (fromthe EPA/ NESCAUM report) with EPA s
presunptive RACT levels indicates that the utility boilers are
expected to achi eve emi ssion reductions of about 30 to 50
percent. |If control technologies in the $160 to $1300 range are
i nadequate to achi eve em ssion reductions in the 30 to 50 percent
range, then the State should consider alternate technol ogi es
whi ch achi eve those reduction levels. For exanple, if a RACT
anal ysis indicates that a cost effectiveness of $2000 per ton is
necessary to achi eve enmi ssion reductions in the 30 to 50 percent
range, the State may need to adopt that requirenment in order to
achi eve conparabl e em ssion reductions, consistent with EPA s
gui dance.

The environnmental inpact of various control technol ogies
shoul d be included in the RACT determ nation in sonme cases. For
exanpl e, sources that operate intermttently, but whose peak
operating tines coincide with the peak ozone periods, should be
consi dered separately fromsources with relatively constant year-
round em ssions. In addition, where an otherw se acceptable
control technology m ght significantly increase carbon nonoxide
(CO emssions in a CO nonattai nnent area, the State should
consi der alternate technol ogies.

Questions concerning this menorandum can be addressed to
John Silvasi at (919) 541-5666; questions on specific
technol ogi es and costs can be addressed to Bill Neuffer at (919)
541-5435.
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