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Section 1: Backgr ound

Title I of the Cean Air Act Anendnents (CAAA) mandates a
15% reducti on of volatile organic conmpound (VOC) em ssions from
the 1990 base inventory by Novenber, 1996 in all ozone
nonattai nment areas cl assified noderate and above. Areas
classified serious and above nust achi eve the 3% per year VOC
reducti ons past Novenber, 1996 as part of the reasonable further
progress (RFP) provisions (8 182 [c][2][B]). However, Section
182 (¢)(2)(C) allows the post-1996 RFP plan to accommpdate a | ess
than 3% per year VOC reduction if it can be denonstrated that
substitution of NOx em ssion reductions (for VOC reductions)
yi el ds equi val ent ozone reductions. Underlying this substitution
provision is the recognition that NOx controls may effectively
reduce ozone in many areas, and that the design of strategies is
nore efficient when the characteristic properties responsible for
ozone formation and control are evaluated for each area.

The purpose of this docunent is to provide a procedure that
can be applied to neet the post-1996 Section 182(c)(2)(B) RFP
requirenent as well as the Section 182 (c)(2)(C equival ency
denonstration requirenents. The intent of this guidance is to
facilitate inplenmentation of the nost effective ozone precursor
control strategies, while neeting the intent of the CAA RFP
provi si ons.

The gui dance consists of two basic steps that are
established in Sections 2 and 3 of this docunent. First, an
equi val ency denonstration requires that cunul ati ve RFP em ssion
reductions nust be consistent wth the NOx and VOC em ssi on
reductions determned in the ozone attai nnment nodeling
denonstration. Second, specified reductions in NOx and VOC
em ssions shoul d be acconplished in the interimperiod between
1996 and the attai nment date, consistent with the conti nuous RFP
em ssion reduction requirenent. Section 4 provides the |egal
rational e underlying this guidance and the guidance is sunmari zed
I n Section 5.



Section 2: Test for Equival ency - Use of Strategies A ned at
t he Mandated Attai nnent Year

[ The condition for denonstrating equivalency is that State-
proposed em ssion control strategies must be consistent with
em ssion reductions required to denonstrate attai nnent of
the ozone NAAQS for the designated year of attainment.]

The provision for NOx substitution recognizes that a VOC
only control pathway nmay not be the nost effective approach for
effecting attainnment in all areas. Consequently, NOx reductions
are placed on a near equal footing with VOC through substitution.
Thi s docunent establishes two conditions pursuant to both the
substitution and RFP provisions in the Act. The first condition
requires that control strategies incorporating NOx em ssion
reducti on neasures nust denonstrate that the ozone NAAQS will be
attained within tine periods mandated by the Act. This condition
reflects the Title | provision for gridded photochem cal nodel
denonstrations (Section 182(c)).

The second condition, addressed below in Section 3,
mai ntains the requirenent for periodic em ssion reductions in
order to realize progress toward attainnent. Flexibility is
i ntroduced by allowi ng VOC and NOx reductions rather than VOC
reductions alone. A third condition exists in which the periodic
em ssion reductions nmust be consistent with the nodel attainnent
denonstration

The basis for equivalency is the ability of a given control
strategy (i.e., any particular mx of NOx and VOC em ssion
reductions) to effect attainment of the ozone NAAQS by the
designated attai nment year. Section 182(c) of the CAA requires
that State inplenmentation plans (SIPs) for serious and above
nonattai nnment areas include a denonstration of attainnment of the
ozone National Ambient Air Quality Anbient Standard (NAAQS) with
gri dded photochem cal nodeling. These SIP revisions are due by
Novenber 15, 1994 and provide the framework for denonstrating
equi val ent ozone reductions through the substitution of NOx
em ssion reductions for VOCs. Model application procedures for
denonstrating attai nment are provided in EPA's GQuideline for
Requl atory Application of the Urban Airshed Mdel, (EPA-450/4-91-
013).

This nodeling requirenent already exists as a Title |
provi sion for areas classified serious and above. Due to the
flexibility described below in Section 3.0 which permts
virtually any set of NOx and VOC RFP reductions in years prior to
the attainment date, a |inkage to the attainnent year contro
strategy is required. This |inkage provides assurance that the

2



RFP reductions are consistent with the SIP attai nnent
denonstration. States are required to justify substitution by
illustrating "consistency" between the cumul ative em ssion
changes enmerging fromthe RFP/substitution proposal and the
em ssion reductions in the nodel attainnent denonstration (or

conpar abl e nodel i ng anal ysis). The EPA will approve substitution
proposal s on a case-by-case basis. Generally speaking, any
reasonabl e substitution proposal will be approved. Linkage to

t he nodel i ng denonstration provides a screen to renove
unrealistic (and inefficient) substitution proposals.



Section 3: Reasonabl e Further Progress (RFP) Requirenents

[ The condition for neeting the RFP em ssions reduction
provision is that the sumof all creditable VOC and NOx
em ssion reductions must equal 3% per year averaged every
three years.|]

The RFP provisions require periodic em ssions reductions
until attainment is reached. In the absence of the NOx
substitution provision, an area classified serious or above would
be required to reduce VOC enissions after 1996 an average of 3%
per year every three year period until attainment. This guidance
mai ntai ns the 3% per year em ssions reduction requirenent.
However, no specified set of VOC or NOx controls is mandat ed.
Reasons for not requiring specific "exchange" rates anong VOC and
NOx emi ssions incl ude:

1. The strong likelihood that optinmum "exchange" rates
vary fromyear to year and across a geographic area as
an area's em ssions distribution and atnospheric
chem stry change over tine;

2. Uncertainty in nodeling anal yses, particularly when
attenpting to ascertain responses fromsnmall percentage
perturbations in em ssions; and

3. Resource limtations associated with nodeling specific
control neasures during interimyears before attainnent
dat es.

Any conbi nation of VOC and NOx eni ssion reductions which
totals 3% per year, and neet other SIP consistency requirenments
described in this docunent are allowed. These requirenents
ensure that the cunul ative RFP reductions are consistent with the
em ssion reduction nmeasures identified in the nodel attainnment
denonstration. A percentage basis rather than a nmass basis is
used for calculating the RFP em ssion reductions. A percentage
basis is applied to avoid "absurd" cal cul ations. For exanpl e,
substitution of NOx reductions for VOC on a ton for ton basis
could yield cal cul ated NOx reduction requirenments which exceed
the available NOx inventory in cases where the base VOC i nventory
greatly exceeds the NOx inventory. To illustrate, a 50% VOC
reduction is anal ogous to a 100% NOx reduction assum ng the VOC
I nventory is twice the NOx inventory and substitution is based on
mass rather than percentage equival ency. The percentage basis
also is consistent with the RFP "percent” reduction requirenent,

t herefore buoying the legal justification underlying this
gui dance.



The calculation to determ ne yearly VOC and NOx em ssion
reduction totals nmust be based on typical sunmer day inventories
(sane basis used for RFP and nodeling inventories). Specific
details regarding cal cul ati on procedures and em ssion inventory
definitions are found in separate docunments, including EPA s
forthcom ng Gui dance on the Post-1996 Rate-of-Progress Plan and
the Attai nnent Denonstration. The follow ng equation generally
describes the nethod to calculate the total 3% per year em ssion
reducti ons:

R/ VOCBASE + R/ NOXBASE >= 0. 03

wher e; R, = typical summer day VOC reductions in nmass units
Ry = typical summer day NOx reductions in mass units
VOCBASE = the mass of ant hropogeni ¢ VOC em ssi ons
in the 1990 adjusted base inventory, and
NOxBASE = t he mass of ant hropogeni c NOx em ssions

in the 1990 adjusted base inventory

[ note, the cumul ati ve mass reductions are not
constrained to 3% per year so that RFP reductions
greater than 3% per year are not discouraged.]

The values of R, and Ry include only the creditable em ssion
reductions fromthe nonattai nnent area of concern.
For instance, VOC or NOx reductions fromthe pre-enactnent
Federal Motor Vehicle Control Program (FMWCP), which are not
creditable toward the 3% per year requirenent are not included.
Potential "creditable" NOx em ssion reductions which are
avai |l abl e for substitution purposes are described in EPA s
forthcom ng Gui dance on the Post-1996 Rate-of-Progress Plan and
the Attai nnent Denonstration.

The attai nment strategy requirenents nmust be net in addition
to the RFP condition. Total em ssion reductions are determ ned
by the attai nnent denonstration, inplying that reductions
averagi ng greater than 3% per year averaged from 1996 to the
specified attai nnment year are required if shown to be necessary
by the nodel denonstration. The 3% per year RFP requirenent is
thus a mnimumrequirenment. Further, the NOx em ssion reductions
credited toward RFP may be capped by the cunul ative reductions
dictated by the nodel denonstration. For exanple, an approved
control strategy emerging froma nodel denonstration for a
serious area m ght show reductions of 6% NOx and 80% VOC
relative to 1990 em ssions, are needed by 1999. Assum ng zero
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creditabl e NOx em ssion reductions from 1990 through 1996, NOX
reducti ons averagi ng 2% per year over the 3 years from 1996 to
1999 represent a cap on the NOx RFP reductions. The reason for
linking the RFP reductions to the attainnent strategy is to avoid
RFP reductions which are not consistent with the nodel
denonstration. Note that the sum of em ssions totalling 3% per
year are required to neet the basic RFP provisions -- they are
not capped by the attai nnent denonstration. Thus, cases m ght
exi st where VOC reductions fromthe RFP provisions mght exceed
t he cunul ati ve VOC emi ssion reductions in the attainment
strategy. Such cases do not conflict with the attai nment
denonstration since additional VOC reductions will not increase
peak ozone. On the other hand, the NOx cap is necessary because
NOx reductions have the potential for increasing peak ozone.



Section 4. Di scussi on of Equi val ency

[ The foll ow ng discussion provides the | egal rationale
underlying the interpretation of "equival ency" and the
| i nkage between the RFP and NOx substitution provisions
within the Act.]

"Equi val ency” is not defined strictly in the context of,
"What specified | evel of NOx reductions, conpared to VOC, results
i n equi val ent ozone reduction?" |Instead, any conbi nati on of VOC
and NOx reductions is "equivalent” so long as the reductions are
consistent with those identified as necessary to attain the NAAQS
in the nodeling denonstration and provide for steady progress in
| eading to the em ssion reductions identified as necessary to
attain the NAAQS by the specified attai nment year.

In allowi ng a conbi nati on of NOx and VOC controls or the
substitution of NOx em ssions reductions for VOC em ssions
reductions, Section 182(c)(2)(C) of the statute states that the
resulting reductions "in ozone concentrations” nust be "at | east
equivalent” to that which would result fromthe 3% VOC reducti ons
required as a denonstration of reasonable further progress (RFP)
under Section 182(c)(2)(B). This provision could be interpreted
to mean that the anmount of NOx reductions appropriate for
substitution purposes is an anmobunt which, when conpared to
predi cted VOC reductions, results in the sanme reductions in ozone
concentrations that the VOC reductions would achieve in that
area. However, such an interpretation could result in a
denonstrati on showi ng that very small NOx reductions provide an
adequate substitute for large VOC reductions. This is because
under sone conditions substantial VOC reductions produce only
small - even insignificant - reductions in ozone concentrations,
while mnimal NOx reductions under the same conditions may
produce the sane degree of ozone reductions. EPA believes
Congress woul d not have intended States to neet the Act's
progress requirenents with em ssions reductions that would
produce only mninmal inprovenment in ozone concentrations.

The second sentence of Section 182(c)(2)(C requires EPA to
I ssue gui dance "concerning the conditions under which NOx control
may be substituted for [or conbined with] VOC control."” In
particular, the Agency is authorized to address in the guidance
t he appropriate anounts of VOC control and NOx control needed, in
conbi nation, "in order to maximze the reduction in ozone air
pollution.” Further, the Act explicitly provides that the
gui dance may permt RFP denonstrations which allow a | ower
percent age of VOC em ssion reductions. The inplicit assunption
under that |anguage is that such | esser |evels of VOC reductions
woul d be all owed only because of the correspondi ngly higher
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per cent age of NOx em ssion reductions to be authorized as a ful
or partial substitution for the otherw se required VOC
reductions. In light of the entire set of |anguage and
Congress's evident intent under this subsection to naxim ze the
opportunity for ozone reductions, EPA believes that Section
182(c)(2)(C) confers on the Agency the discretion to select, for
purposes of detern ning equivalent reductions, a percentage of
NOx em ssion reductions which is reasonably calculated to achi eve
both the ozone reduction and attai nment progress goals intended
by Congress. Nothing in the Act or in the legislative history
directly addresses the case where NOx reductions that are
substituted for VOC reductions, and which neet the plain
granmati cal neani ng of "equival ency,” nonetheless result in

i nsigni ficant ozone reductions. To avoid such a result and give
meani ngful effect to what Congress |likely intended regarding the
substitution provision, EPA has decided to rely in its NOX
substitution guidance on the only point of reference provided by
Congress concerni ng what may constitute an appropriate
guantitative reduction target for RFP purposes, nanely the 3
percent per year required under Section 182(c)(2)(B). Under that
approach, EPA woul d approve substitutions of NOx for VOC that
woul d ensure that the sum of the respective creditable percent
reducti ons of each of these pollutants areaw de, averaged over 3
years, would be no | ess than 3 percent fromthe baseline.

As additional evidence that Congress was concerned with
getting nore than mninmal reductions in ozone concentrations
t hrough substitution, EPA notes that the RFP denonstration
described in Section 182(c)(2)(B) focuses on reductions of a
specified quantity of VOC em ssions per year. (Simlarly, the 15
percent RFP reductions required for Mderate ozone nonattai nnent
areas focuses on reductions of that specific quantity of VOC
em ssions per year.) By contrast, the alternative RFP
denonstration in Section 182(c)(2)(C) allows flexible VO NOx
em ssion reduction strategies, but only so long as the overal
gquantitative reduction in ozone concentrations is equivalent to
t he amount which, for Serious ozone nonattai nnent areas, Congress
initially determ ned nust be nmet (i.e., the ozone concentrations
achi eved by VOC reductions of 3 percent per year) in order to
ensure expeditious progress towards attainnment. 1In this regard
the House Commttee Report states: "NOx reductions may not be
substituted for VOC reductions in a manner that delays attai nment
of the ozone standard or that results in | esser annual reductions
I n ozone concentration than provided for in the attai nment
denonstration.” H R Resp NO 490, 101st Cong., 2d Sess. 239
(1990) .



Section 5: Sunmmary

The RFP requirenents under Section 182(c)(2)(B) of the CAA
are intended to insure that the SIP "provide for such specific
annual reductions in em ssions of VOC and NOx as necessary to
attain the NAAQS for ozone by the applicable attainnment date.”
This language is interpreted to nean that, to neet the RFP
requirenent, it is necessary to show that steady progress is
bei ng made toward i npl enenting neasures called for in an area's
attai nment strategy. Further, the Act al so specifies m ninal
annual percentage reductions in creditable em ssions which nust
be realized in an RFP program Section 182(c)(2)(C) increases
the flexibility in which the annual em ssion reductions can be
derived by allowi ng NOx em ssion reductions substitution for VOC
after 1996. The reconmmended procedure responds to these concerns
by inmposing two requirenents.

1. Establish a strategy incorporating reductions in VOC
and/or NOx sufficient to neet the NAAQS within
timefranmes specified by the Act. This is to be done
usi ng approved photochem cal grid nodels in a manner
consistent with published Agency gui dance on the use of
such nodels in attai nnent denonstrations. 1In the
context of the NOx substitution guidance, the purpose
of this first step is to establish an ultimate target
toward which the RFP programis ai ned.

2. For interimyears, any m x of annual reductions in VOC
and NOx is permssible so long as it reflects

(a) a logical step toward inplenmenting the attai nnent
strategy identified in (1), and

(b) results in a conbined annual VOC and NOx reduction
of 3% per year.

The requirement for continuous VOC em ssion reductions
anounting to 3% per year has been nodified to allow flexibility
in the mx of VOC and NOx em ssion reductions, while maintaining
a 3% per year reduction in the sumof NOx and VOC em ssions. A
princi pal assunption underlying this guidance is that optinmm
control strategy designs nmay differ anong vari ous nonattai nnent
ar eas.

The NOx substitution provision permts greater flexibility
for States in designing effective em ssions control strategies.
Furt hernore, because the test for equivalency is identical to the
NAAQS attai nment test for serious and above areas, the
denonstration i nposes negligible additional resource burdens for
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those areas already required to perform gridded photochem cal
nodel i ng.
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