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VEMORANDUM

SUBJECT: Fuel Switching to Meet the Reasonably Avail abl e Control
Technol ogy (RACT) Requirenents for Nitrogen Oxides
( NOx)

FROM M chael H Shapiro
Acting Assistant Adm nistrator
for Alr and Radi ati on (ANR-443)

TO Director, Air, Pesticides and Toxics
Managenent Division, Regions | and |V
Director, Air 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

Pur pose

The purpose of this nmenmorandumis to provide guidance to
States on the use of fuel switching to neet the NOx RACT
requi renents. As described below, States can neet the NOx RACT
requi renents by adopting rules which use a |long-term em ssions
aver agi ng approach in a manner consistent with the Environnental
Protection Agency's (EPA s) interimguidance for econonc
i ncentive prograns (EIP's). The EIP guidance was published in
the Federal Reqgister (58 FR 11110, February 23, 1993).

1. Backagr ound

Title | of the Cean Air Act (Act) Amendnents of 1990
contains new requirenents for areas that have not attained the
national anmbient air quality standards (NAAQS). These new
requi renents include application of RACT on existing nmajor
stationary sources of NOx in certain areas that have not attained
the ozone NAAQS and in the ozone transport region. The EPA
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gui dance on these requirenents is contained in 57 FR 55620,
Novenber 25, 1992.

The EPA gui dance identifies presunptive RACT for certain
types of electric utility boilers in pounds of NOx per mllion
British thermal units (Btu) on a 30-day rolling average:

1. 0.45 for tangentially-fired coal burning.

2. 0.50 for dry bottom wall-fired (other than cell burner)
coal burning.

3. 0.20 for tangentially-fired gas/oil burning.
4. 0.30 for wall-fired gas/oil burning.

For other source categories, the EPA guidance states that NOx
RACT may be set at levels that are conparable to the above |evels
for certain utility boilers.

The EIP guidance is intended to stinmulate the adoption of
i ncentive-based, innovative prograns that will assist States in
nmeeting air quality goals through flexible approaches which all ow
for less costly control strategies and which provide stronger
i ncentives for the devel opnent and inpl enentation of innovative
em ssions reductions technol ogy. As described in that guidance,
| ong-term em ssi ons averagi ng progranms can be used by States to
nmeet the Act's RACT requirenments. Key provisions of the EIP
gui dance, with respect to the use of fuel switching to neet the
NOx RACT requirenents, are described bel ow.

[11. Definitions

A. Fuel Swi tching

As used in this guidance, fuel switching refers to instances
where a unit historically burned one primary fuel, such as coal,
and under a "fuel sw tching" programthe unit would burn a
cl eaner fuel, such as natural gas, during the ozone season and
may switch back to the "historic" fuel for sonme or all of the
non- ozone season.

B. Base Year Fuel

For purposes of this guidance, the historical fuel refers to
the fuel that a unit primarily used during cal endar year (CY)
1990. The EPA believes that CY 1990 is appropriate since many
Act requirenents (such as reasonable further progress) stemfrom
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this date. States are required to develop a conprehensive 1990
I nventory, and the CY 1990 inventory is likely to be the nost
accurate information readily available. Further, since this
gui dance utilizes an annual em ssions equival ency (descri bed
below), the historical fuel needs to be based on an annual

peri od.

More precisely, the historical fuel is defined as the fuel
burned nost, on a Btu-weighted basis, during CY 1990. Were CY
1991 or CY 1992 is denpnstrated to be nore representative of
hi storic actual operating conditions, those years nmay be used.

For exanple, where a unit burned 90 percent coal during 1990-
1992, that unit is considered subject to the presunptive NOx RACT
limts for coal-fired units; if the same unit used 60 percent gas
in later years, it would still be subject to the presunptive NOx
RACT limts for coal-fired units.

C. Ozone Season

For purposes of this guidance, the ozone season generally
means the period of tinme that ozone nonitoring is required for an
area as defined in 40 CFR part 58, appendi x D, section 2.5.

D. Presunpti ve NOx RACT

For purposes of this guidance, presunptive NOx RACT neans
the nore stringent of the requirenents:

1. adopted by the State into the State inplenentation plan
(SIP) to neet the NOx RACT requirenents, or

2. defined in EPA's guidance published in 57 FR 55620,
Novenber 25, 1992.

| V. NOx RACT for Fuel Switchers

Limted data indicate that, in sone cases, a swtch to
natural gas fromcoal could result in emssions inthe 0.10 to
0.40 (pounds of NOx per mllion Btu) range as conpared to the EPA
presunptive NOx RACT em ssions rates for gas/oil of 0.20 to 0.30
and for coal of 0.45 to 0.50. This is a relatively broad range
and is based on very little data. The EPA has determ ned that
there is not enough data available to establish a presunptive NOx
RACT | evel for a fuel-sw tcher category.

As a result, units that switch, for exanple, fromcoa
(historic fuel) to gas could fall under either the presunptive
coal or gas/oil NOx RACT |imts. However, if fuel-switcher units
were required to neet the presunptive gas RACT Iimts, those
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units would face the costs of both fuel sw tching and add-on
controls, which would renove an inportant incentive for coa

units to switch to gas. In these cases, EPA believes that the
presunptive RACT limts for coal are appropriate for establishing
the program baseline in an EIP because it is consistent with the
El P gui dance, data are not available to set a fuel sw tcher
presunptive NOx RACT |l evel, there are clear environnenta

benefits (noted bel ow when units switch to clean fuels, and fuel
switching m ght only occur under a coal baseline.

V. Fuel Switching to Meet NOx RACT Through Long-Ter m Aver agi ng

A El P _Approach

State rules which allow fuel switching to neet the NOx RACT
requi renents are approvable where the rules are consistent with
the EI P guidance for |ong-term averaging and the guidance in this
menmor andum  This approach is applicable to utility boilers as
wel | as any other source subject to the NOx RACT requirenents.
Any source which neets the NOx RACT requirenents through a | ong-
termaveragi ng EIP nust also neet all other rel evant Act
requi renents.

B. Em ssions Limtati on Requirenents

The State rules nmust include emssions limts on both an
annual and ozone season basis, as descri bed bel ow.

C. Annual Enissions Limt

The EIP gui dance provides States with the flexibility to
meet new RACT requirenments, such as the NOx RACT requirenents,
through an EIP that yields reductions in em ssions at | east
equi valent to those which would result fromunit-by-unit
conpliance with the presunptive RACT |imt for that source
category. Under a long-term em ssions averaging EIP to neet NOx
RACT, annual em ssions of NOx nust be | ess than or equal to
annual em ssions that would result fromconpliance wth
presunptive NOx RACT. The specific calculation nmethodol ogy for
determ ni ng annual equival ence is described in the enclosed
appendi x to this guidance.

D. Ozone Season Emissions Limt

An EIP that uses long-termem ssions averaging to neet the
RACT requirenents nust include |long-termemnm ssions requirenents,
as descri bed above, and other requirenents to show that the EIP
is equivalent to the presunptive RACT on a short-term basis. For
pur poses of NOx RACT, a short-termemssions limt, in



5

conjunction with an annual emssions limt, satisfies these EIP
requirenents. The short-termem ssions limt nust be applicable
I n the ozone season and at | east as stringent as the presunptive
NOx RACT imt. The nore stringent of the State-adopted or EPA
presunptive NOx RACT must be required during the ozone season.

As discussed in the |l ong-term averagi ng section of the EIP
gui dance, a 24-hour averaging tine is generally used to construct
attai nnent denonstrations in ozone nonattai nnent pl ans.
Accordingly, EPA believes that daily em ssions |imts should be
considered in the devel opnent of the EIP short-term em ssions
limt requirenents.

Vi . El P Cost/ Environmental Consi derations

In general, the EIP guidance indicates (58 FR 11121) that
savings in conpliance costs can result fromEI P s and that
consideration mght be given to the sharing of that benefit
bet ween the regul ated sources and the environnmental goals of the
Act. The EIP guidance al so states (58 FR 11117) that new RACT
requi renents nust be based on an analysis that considers the
i ncentive nechani sm upon which the EIP is based. The EPA's
assessnent of these issues for fuel switching is summari zed
bel ow.

A Fuel - Swi t chi ng Cost Consi der ati ons

In general, a fuel-sw tching program woul d provide new
flexibility to States and industry in neeting certain Act
requi renments, including the NOx RACT requirenments. Fuel
switching is a viable option for units where natural gas is
readily available since the price of natural gas in the ozone
season nmay be conpetitive with other fuels. Wile still neeting
the Act requirenents, industry could, in sone cases, avoid nuch
of the initial capital and operating costs associated with
conmbustion nodifications.

As described above, fuel switching is expected to reduce the
cost to industry of neeting the NOx RACT requirenents in sone
cases. In other cases, the cost of a fuel-swtching program may
exceed the cost of conpliance with a presunptive RACT technol ogy
such as a | ow NOx burner and overfire air. The costs of a fuel-
swtching programto industry wll vary greatly fromunit to unit
due to the availability of gas, price of gas, extent of needed
nodi fications to the boiler, and nonitoring requirenents.

B. Fuel - Swi t chi ng Envi ronnment al Consi derati ons




The EPA has considered the relative environnental benefits
for fuel switching and presunptive NOx RACT. In terns of the
primary purpose of NOx RACT, that is reducing ozone effects in
areas of high concentrations, it is clear that the increased NOx
em ssions reductions due to burning a cleaner fuel during the
ozone season would be much nore effective than | esser em ssions
reductions at the presunptive NOx RACT | evels, which would be
evenly spread over an entire year. The use of natural gas
I nstead of coal could also substantially reduce annual and
summertinme em ssions of sul fur dioxide (SG), carbon dioxide
(CO), PM10 (particles with an aerodynam c dianeter |ess than or
equal to a nomnal 10 mcroneters), and associated toxic
em ssions such as nercury. Further, em ssions reductions of
t hese pollutants may be especially effective in the summer with
respect to reducing regional haze and sulfate-related PM 10, both
of which tend to peak in the summer. Thus, the potenti al
benefits that go beyond the title I ozone and NOx RACT goal s
i ncl ude hel ping attain/maintain the NAAQS for SO, and PM 10,
reduci ng nercury and other air toxic em ssions, inproving
visibility, and cutting em ssions of CO, a global warm ng gas.

The EPA has al so consi dered evi dence suggesting that, for
certain ecosystens, reductions in nitrogen deposition that occur
only during the summer would be | ess effective at reducing acid
deposition and nutrient inpacts than reductions that occur
uni formy throughout the year. It is not possible at this tine
to fully determine or quantify this relative ecol ogi cal inpact.
Moreover, due to the inherent Iimts on the anount of fuel

switching that can occur and the effect of titles Il and IV NOx
reductions, wintertinme nitrogen deposition would be projected to
decrease in nost areas regardless of fuel switching. 1In

contrast, the ozone related and many of the additional potential
benefits of fuel swi tching noted above are well known and
quantifiable. In EPA s judgnent, substantial additional ozone
reductions occur fromfuel switching; this benefit and the
acconpanyi ng i nprovenents in visibility, PM10, air toxics, and
gl obal warm ng that also occur fromfuel switching clearly
outwei gh the reduced wintertine benefits.

C. Concl usi on

The above environnental and cost considerations are
inportant in interpreting the EIP guidance for the use of fuel
switching to neet NOx RACT. Based on these considerations, EPA
believes that, in cases where fuel switching results in a | ower
cost to the source, requiring further environnental benefits
woul d not be necessary for fuel switching. Moreover, the
potential cost savings may need to be preserved to provide sone
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i ncentive to sources to achi eve these substantial environnental
benefits.

Vi, Enf or cenent

Each affected source in a | ong-term averagi ng program mnmust
conply with all requirenents inposed by the program Each | ong-
term averagi ng program nust:

1. Specify credible, workable, replicable and ot herw se
fully enforceabl e net hodol ogi es for appropriately determ ning
conpliance at all em ssions units participating in the averagi ng
program i ncl udi ng net hodol ogi es for quantifying em ssions, where
appropri ate.

2. Require recordkeeping and reporting, consistent with the
requi red conpliance determ nation nethodol ogi es, including
em ssions quantification nmethodol ogi es sufficient for determ ning
and docunenting conpliance with the program These requirenents
must contain a nmechanismfor determ ning required data, including
em ssions at subject em ssions units when data are m ssing,
i nadequate, or erroneous. This nmechanism nust ensure that owners
of em ssions units have a strong incentive to properly perform
nmoni toring, recordkeeping, and reporting in the first instance.

3. Provide adequate civil and crimnal sanctions for
failure to conply with applicable programrequirenments, including
em ssions limtations and nonitoring, recordkeeping, and
reporting requirenments. The programregulatory requirenments and
enforcenent authorities nust preserve the | evel of deterrence to
nonconpl i ance, at both the State and Federal |evels, which would
have otherw se applied in the absence of the averagi ng program

VI, Projected Results and Audit Procedures

A SIP revision that contains an EIP nust include projections
of the em ssions reductions the State expects to achieve through
i npl enentation of the program Al EIP submttals nust include
docunent ati on which clearly states how sources in an EIP are or
W Il be addressed in the em ssions inventory, reasonable further
progress (RFP) plan (i.e., where the 3 percent RFP plan includes
NOx substitution for required volatile organic conpounds
reductions) and attai nnent or nmai ntenance plan, as applicable.

All EIP s nmust also contain program audit procedures
designed to evaluate programinplenentation and track program
results in terns of the actual em ssions reductions obtained
during program i npl enentation. The program audit provisions nust
include a State commtnent to ensure tinely inplenentation of
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programmati c revisions or other neasures which the State, in
response to the audit, deens necessary for the successful
operation of the program

| X. Em ssions Reduction Credits (ERC

Annual em ssions reductions achi eved through the EIP that
exceed the annual em ssions reductions that would result from
conpliance with presunptive RACT may be used to establish ERC
However, this guidance does not address establishing or trading
of seasonal ERC

OAQPS: AQVD: OCPMB: DGRANO: MBI NGHAM 13392: 7/ 29/ 93
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Appendi x:  Annual Equi val ency Cal cul ati on Mt hodol ogy

A Eni ssi ons Averagi ng or Em ssions Cap

As described below, a long-term averagi ng EIP may use either
an en ssions averagi ng or em ssions cap basis to establish annual
equi val ency. Under em ssions averaging, if production increases,
em ssions may increase proportionately; and if production
decreases, em ssions nust decrease accordingly. Shutdowns and
curtail ments do not provide credit under an em ssions averagi ng
program \Were an em ssions cap is set, actual em ssions nust be
within the em ssions cap for all appropriate averagi ng periods in
the future. Shutdowns and curtailnments may provide credit under
an em ssions cap under circunstances that will be described in
future gui dance.

Both of these options assune that the State has determ ned a
RACT em ssions rate value for each fuel i (up to N fuels) burned
in equipnment j (for Mtypes of equipnent). The constraints in
this guidance presune that RACT is designated as an em ssions
rate per unit of production (in this case heat input). The RACT
may al so be designated as a percent reduction fromrepresentative
historical enissions rates.! If a source wishes to inplenent a
| ong-term average percent reduction, the values nmust be converted
to emssions rate limts per unit of production.

Note, where nmultiple fuels are used in the base year, EPA
general ly expects the presunptive RACT to be applicable to the
one primary fuel, and that different em ssions rate limts would
be used for other fuels. For exanple, where coal has been
historically used 80 percent and oil 20 percent of the tinme in a
wal | -fired boiler, the EPA presunptive RACT em ssions |imt of
0.5 (pounds of NOx per mllion Btu) mght be used in the coal -
fired portion of the cal cul ation; however, the EPA presunptive
RACT of 0.30 for oil mght not be appropriate for the oil-fired
portion of the calculation since the presuned | ow NOx burner
t echnol ogy designed to neet 0.5 when burning coal m ght not be
designed to neet 0.3 when burning oil. In this exanple, 0.35
m ght be nore appropriate to include in the oil-fired portion of
the calculation; the State needs to determ ne the appropriate
em ssions rate for the secondary fuel (s), considering the control
equi pnent designed to neet the primary fuel limt.

! Generally speaking, the term"historical" neans cal endar
year 1990 unl ess another 12-nonth period is nore representative
of normal source operation. This alternative 12-nonth period
must fall between January 1990 and Decenber 1992.



B. Em ssions Averadgi ng

Em ssions averaging allows an em ssions unit to use a
producti on-wei ghted average to neet the prescribed em ssions rate
[imtation (in this case the presunptive RACT Iimt) on an annua
basis. Actual annual em ssions in each future conpliance period
(mass per year) nust be less than the em ssions that woul d have
occurred if the presunptive RACT limt was net.

If RACT is designated as an enmi ssions rate limtation, then
mat hematically the constraint that nust be net for every annual
conpliance period in the future is as foll ows:

2o = WRACT; X Annual Heat Input;; >
Total Annual Actual NQ, Em ssions

Where RACT,; generally equals the |owest federally enforceable
em ssions rate limtation that applies to unit j using fuel i.
There are imted exceptions to this generalization where an
em ssions rate |ower than RACT;; would apply (e.g., see the
baseline section of the EIP guidelines). Further guidance is
expected to be released on this soon.

C. Em ssions Cap

An em ssions cap IS an averagi ng approach that inposes a
limt on annual nmass em ssions froman em ssions unit. The cap
is set using historical production rates and RACT em ssions rate
limtations as shown bel ow
Em ssions Cap = X, W&o, Historical Production Rate;; X RACT;

Were RACT,; is defined the same as above.

D. Exanpl e Deterni nati ons of Annual Equi val ency

a. Single Fuel Emnm ssions Averaqi ng Exampl e

2o = WRACT; X Annual Heat Input;; >
Total Annual Actual NQ, Em ssions
i = 100% coa
] =wall-fired utility boiler
assunme presunptive coal RACT = 0.5 (pounds NOx/ MVBt u)

if 1996 actual annual heat input = 4 X 10° MVBtu
then actual 1996 annual em ssions could not exceed:
(0.5) X (4 X 10° = 2 nmillion pounds or 1000 tons NOx




b. Single Fuel Em ssions Cap Exanpl e

i = 100% coal
j =wall-fired utility boiler
assunme presunptive coal RACT = 0.5 (pounds NOx/ MVBt u)

if historic (CY-90) production rates = 3 X 10° MVBt u/ year
then the em ssions cap is:
(3 X10% X (0.5 = 1.5 nillion pounds or 750 tons NOx/year

Annual emi ssions nust, therefore, not exceed 750 tons for all
future years.

C. Mul ti pl e Fuel Em ssions Averagi ng Exanpl e

2o = WRACT; X Annual Heat Input;; >
Total Annual Actual NQ, Em ssions

i = 75%coal ; 25% oi |

] =wall-fired utility boiler

assunme presunptive coal RACT = 0.5 (pounds NOx/ MVBt u)

assune the State has determ ned that the | ow NOx burner t echn
ol ogy
desig
ned
for
coal
wi |
resul
t in

0. 35

em ss
i ons

rate

when

bur ni
ng

oi |

if 1996 actual annual heat input (coal) = 3 X 10° MVBtu and
1996 actual annual heat input (oil) =1 X 10° MVBtu

then actual 1996 annual em ssions could not exceed:
(0.5) X (3 X10% = 1.5 nmillion pounds plus
(0.35) X (1 X 10°% = 0.35 nmillion pounds
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which = 1.85 mllion pounds or 925 tons NOx

d. Mul ti pl e Fuel Em ssions Cap Exampl e

Em ssions Cap = X, W&o, Historical Production Rate;; X RACT;

i = 66.6%coal; 33.3% oi

] =wall-fired utility boiler

assunme presunptive coal RACT = 0.5 (pounds NOx/ MVBt u)
assune the State has determ ned that the | ow NOx burner

if historic (CY 1990) production rates for coal = 2 X 10°
MVBt u/ year and

t echn
ol ogy
desig
ned
for
coal
wi |
resul
t in

0. 35
em ss
i ons
rate
when
bur ni
ng

oi |

hi storic (CY 1990) production rates for oil =1 X 10° MvBtu/ year,

then the em ssions cap is:
(2 X10°% X (0.5 =1 nmillion pounds plus
(1 X10% X (0.35) = 0.35 nmllion pounds
which = 1.35 mllion pounds or 675 tons NOx

Annual emi ssions nust, therefore, not exceed 675 tons for al
future years.



